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1.0 Introduction 

The U.S. Nuclear Regulatory Commission (NRC) is reviewing an application from Southern 
Nuclear Operating Company, Inc. (Southern) for an early site permit (ESP) at a location 
identified as the Vogtle Electric Generating Plant (VEGP) ESP site.  An ESP represents NRC 
approval of a site or sites for one or more nuclear power facilities, and is a separate action from 
the filing of an application for a construction permit or combined license for such a facility.  
Southern’s ESP application addressed the impacts of constructing and operating two new 
nuclear units at the existing VEGP site in Burke County, Georgia.  The VEGP site is 
approximately 42 km (26 mi) south of Augusta, Georgia.  The proposed ESP site is completely 
within the confines of the existing VEGP site, with the new units to be constructed and operated 
adjacent to the existing Units 1 and 2. 

The NRC is required to prepare an environmental impact statement (EIS) as part of its review of 
an ESP application.  As required by Title 10 of the Code of Federal Regulations (CFR) 51.26, 
the NRC published in the Federal Register a Notice of Intent (71 FR 58882) to prepare an EIS, 
conduct scoping, and publish a draft EIS for public comment.  The draft EIS was published in 
September 2007 (NRC 2007a).  The final EIS will be issued after considering public comments 
on the draft.  The impact analysis in the EIS includes an assessment of the potential 
environmental impacts of the construction and operation of two new nuclear power units at the 
proposed site, including potential impacts to threatened or endangered species.  If approved, 
the ESP would not authorize the applicant to begin construction of the new units; however, it 
would authorize limited site-preparation activities.  Thus, only impacts to protected species 
resulting from site-preparation activities are considered in this biological assessment (BA).   

In a letter dated October 12, 2006, the NRC requested that the National Marine Fisheries 
Service (NMFS), Southeast Regional Office, provide information regarding Federally listed 
species at the proposed Vogtle ESP site and along the route of the proposed new 500-kilovolt 
(kV) transmission lines.(a)  The NMFS responded with a list of Federally protected species under 
the jurisdiction of the NMFS for the State of Georgia.(b)  This list included six species of whales, 
five marine turtles, and the smalltooth sawfish (Pristis pectinata), none of which would be 
expected to be affected by the construction and operation of the two additional units at the 
VEGP site.  The only listed species indicated that occurs in the Savannah River that may be 
affected by the proposed action is the shortnose sturgeon (Acipenser brevirostrum).  No 
designated or proposed critical habitats were identified in the vicinity of the VEGP site.  There 
were no candidate species or species proposed for listing.  There were seven species of 

                                                
(a)  October 12, 2006, letter from NRC to Mr. David Bernhart, Assistant Regional Administrator, National Marine 

Fisheries Service. 
(b)  October 24, 2006, letter from Mr. Walt Wilson, Fisheries Biologist, Protected Resource Division, Southeast 

Regional Office, National Marine Fisheries Service. 
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concern, six of which occur in coastal areas but not in the Savannah River.  The seventh 
species of concern is the Atlantic sturgeon (Acipenser oxyrinchus), which also occurs in the 
Savannah River and resembles the shortnose sturgeon.  Species of concern are not protected 
under the Endangered Species Act.   

The purpose of this BA is to provide information to the NMFS concerning the potential impacts 
of limited site-preparation activities at the VEGP site on threatened and endangered species 
and designated critical habitat pursuant to Section 7(a)(2) of the Endangered Species Act.  The 
consultation is between the NRC and the NMFS. 

This BA examines the effects of the proposed action on a single listed species, the shortnose 
sturgeon, which is known to occur in the Savannah River adjacent to the VEGP site.  
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2.0 Proposed Action 

The proposed Federal action is issuance of an ESP for a site at VEGP for two Westinghouse 
AP1000 nuclear reactors.  If approved, an ESP would authorize Southern to perform, at its 
discretion, the limited preconstruction site-preparation activities allowed by NRC regulations in 
10 CFR 50.10(e)(1) and described in Section 3.9.2 of Southern’s Environmental Report (ER) 
(Southern 2007a) and listed in the site redress plan (Southern 2007b).  The site redress plan 
describes the measures that may be necessary to restore (i.e., redress) the site to a condition 
suitable for other appropriate use as required by NRC regulations in 10 CFR 52.17(c) in the 
event the project does not proceed to construction or the site is abandoned. 

In accordance with the site redress plan, the site would be redressed in the event that the NRC 
issues the requested ESP, the ESP holder performs the site-preparation and preliminary 
construction activities, the ESP is not referenced in an application for a construction permit or 
combined license, and no alternative use is found for the site.  Any facilities or structures 
constructed as part of the site-preparation activities that could be used in the future may be left 
in place, provided they meet local zoning and pose no safety or environmental hazard.  

Prerequisites to preconstruction activities include the acquisition of the necessary permits 
(e.g., local building permits, National Pollutant Discharge Elimination System permit 
[40 CFR Part 122], Clean Water Act Section 404 permit, and a General Stormwater Permit).  
Once these prerequisites have been completed, planned site-preparation activities could 
proceed and might include some or all of the following activities pursuant to 10 CFR 52.17(c) 
and 10 CFR 50.10(e)(1).  In its ESP application, Southern requested approval to perform the 
following site-preparation activities for the two new nuclear units at the VEGP site (Southern 
2007a): 

• prepare the site for construction of the facilities (including such activities as clearing, 
grading, construction of temporary access roads, and preparation of borrow areas) 

• install temporary construction support facilities (including items such as warehouses, shop 
facilities, utilities, concrete mixing plants, docking and unloading facilities, and construction 
support buildings) 

• excavate for facility structures 

• construct service facilities (including items such as roadways, paving, railroad spurs, 
fencing, exterior utility and lighting systems, transmission lines, and sanitary sewage 
treatment facilities) 
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• construct structures, systems, and components that do not prevent or mitigate the 
consequences of postulated accidents that could cause undue risk to the health and safety 
of the public, including but not limited to 
– cooling towers 
– intake and discharge structures 
– circulating water lines 
– fire protection equipment 
– switchyard and onsite interconnections 
– barge slip modifications. 

Construction of a new 500-kV transmission line to handle the power generated by the proposed 
new units is included in the activities Southern requested as part of the site-preparation 
activities.  However, construction of a new transmission line offsite was not addressed in the site 
redress plan and, therefore, is not included in this BA.  In addition, the proposed routing of the 
transmission line is northwest from the site to the Thomson substation located west of Augusta, 
Georgia.  This transmission line would not pass through likely habitat for shortnose sturgeon or 
for any other potential species under the jurisdiction of the NMFS.  
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3.0 VEGP ESP Site Description 

The proposed Southern ESP site is located in Burke County, Georgia, within the existing VEGP 
site boundary.  The site is adjacent to the Savannah River between river kilometer (rkm) 241 
and 244 (river mile [RM] 150 and 152).  It is approximately 24 km (15 mi) east-northeast of 
Waynesboro, Georgia, and 42 km (26 mi) southeast of Augusta, Georgia (see Figure 3-1).  

The Savannah River originates in the mountains of North Carolina, South Carolina, and Georgia 
and flows 505 km (315 mi) to the Atlantic Ocean (Marcy et al. 2005).  The river and its 
tributaries drain more than 24,475 km2 (9450 mi2).  The middle reach of the Savannah River, 
extending from the Fall line, just above Kiokee Creek in Columbia County, to the mouth of Brier 
Creek (Marcy et al. 2005) is typical of southeastern river basins.  It is home to a diverse fish 
fauna, and like other southeastern rivers, its watershed is increasingly affected by the region’s 
growing human population.  The Savannah River has several habitat types that are used by fish 
populations.  These habitat types include the main river channel; cutoff bends, or “dead rivers;” 
swampy habitats (such as Phinezy Swamp, adjacent to Augusta, Georgia, and locations on the 
U.S. Department of Energy [DOE] Savannah River Site in South Carolina); floodplains (such as 
in the area of the proposed water intake structure); and streams or tributaries that empty into the 
Savannah River (Marcy et al. 2005).   

The Savannah River floodplain ranges from approximately 30 m (100 ft) to 240 m (800 ft) wide 
at the VEGP site.  However, most of the VEGP site is situated on top of steep river bluffs along 
the Savannah River shoreline (Southern 2007a).  The reach of the river adjacent to the VEGP 
site is relatively straight and does not contain the sharp bends that are a predominant feature of 
other reaches of the Savannah River. 

Two operating pressurized water reactor generating units (Units 1 and 2) are currently located 
on the VEGP site.  Plant Wilson, a six-unit, oil-fueled combustion turbine facility built in 1974 
and owned by the Georgia Power Company, also is located on the site, approximately 1.3 km 
(0.8 mi) east of the existing VEGP Units 1 and 2.  The existing Units 1 and 2 and Plant Wilson 
would remain on the site and, presumably, would continue to operate.  They would not be 
affected by this action.   

The VEGP ESP site is located in a mostly previously disturbed area adjacent to the existing 
units.  The two new Westinghouse AP1000 nuclear reactors would share a water intake 
structure and a discharge structure.  The intake structure would be built on a previously 
undisturbed floodplain.  Each of the proposed Westinghouse AP1000 reactors would have a 
rated thermal power level of 3400 megawatts thermal (MW[t]) (Southern 2007a).  Southern has 
indicated that both reactors would be cooled using closed-cycle, wet cooling systems with 
natural draft cooling towers.  
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Figure 3-1.  VEGP Site and the 80-km (50-mi) Vicinity (Southern 2007a) 

The existing VEGP site and the proposed disturbance footprint for the new units are shown in 
Figure 3-2. 
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Figure 3-2.  Proposed VEGP Site Footprint (Southern 2007b)
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4.0 Potential Environmental Impacts of 
Preconstruction Site-Preparation Activities 

The activities listed in Section 2.0 that could potentially affect the habitat for shortnose sturgeon 
include the construction of the intake and discharge structures and the barge slip.  Much of this 
work will occur on the land.  Although other work upland, such as clearing and grading or 
excavation, could cause erosion that might result in silt and debris entering the Savannah River, 
Southern has committed to instituting best management practices to mitigate erosion, 
sedimentation, and dust-generating activities.  About 9 ha (22.5 ac) of wetland would be 
disturbed by construction of the intake and discharge structures and modifications to the barge 
slip.  This total area includes approximately 5 ha (12.5 ac) (1.2 ha [3 ac] permanently and 3.8 ha 
[9.5 ac] temporarily) affected during construction of the cooling water intake structure and 4 ha 
(10 ac) affected during construction of the barge facility and discharge structure (Southern 
2007c).  Southern estimates that 122 m (400 ft) of shoreline would be disturbed at the cooling 
water intake structure and 27 m (90 ft) would be disturbed for the new barge facility (Southern 
2007c).  The shoreline disturbance associated with the discharge structure would be 6 m (20 ft).   

The proposed location of the new cooling water intake structure is in the floodplain upriver of the 
existing intake structure and canal for Units 1 and 2 (see Figure 3-2) (Southern 2007c).  Plan 
and section views of the intake structure are shown in Figures 4-1 and 4-2.  The intake structure 
and canal would be sized for three Westinghouse AP1000 units; however, only the mechanical 
components supporting the proposed VEGP Units 3 and 4 would be installed (Southern 2007c).  
The intake canal would be approximately 73 m (240 ft) long by 52 m (170 ft) wide, with an 
earthen bottom at an elevation of 21 m (70 ft) above mean sea level (MSL) and vertical sheet 
pile sides extending to an elevation of 30 m (98 ft) MSL (Southern 2007c).  The new intake 
structure and canal construction would disturb approximately 5 ha (12.5 ac), with most of it in 
the Savannah River floodplain (Southern 2007a).  Southern anticipates that construction of the 
intake structure would occur in the summer, fall, and early winter to minimize the potential for 
unwanted flooding of the construction area (Southern 2007c).  This timing also would minimize 
the impact to fish and other aquatic organisms that move into the floodplain with the high water 
conditions that typically occur during the months of February, March, and April.  

Construction of the new cooling water intake structure, enlarged barge facility, and new 
discharge structure would be conducted pursuant to Section 10 of the Rivers and Harbors Act of 
1899 and under Section 404 of the Clean Water Act.  A Georgia General Stormwater Permit for 
construction would also be required (Southern 2007c).  Southern has indicated that to minimize 
turbidity entering the river, excavation would begin at the inland or west end of the canal 
cofferdam face and proceed toward the river (Southern 2007c).  Permanent sheet piles forming 
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Figure 4-1.  Plan View of Proposed Cooling Water Intake Structure (Southern 2007a) 

 

 

Figure 4-2.  Section View of Proposed Cooling Water Intake Structure (Southern 2007a) 
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the north and south banks of the intake canal would be driven using a vibratory or diesel 
hammer to form the north and south walls of a cofferdam.  Temporary sheet piling would be 
driven around the perimeter of the intake structure and across the east and west face of the 
intake canal to complete the cofferdam.  The piling installations would be completed from the 
land side (Southern 2007c).  Material within the intake area cofferdam would be excavated to an 
elevation of 21 m (70 ft).  The interior of the cofferdam would be de-watered to 6 m (20 ft) below 
ordinary high water level.  The ordinary high water level often is taken as the elevation of the 
river bank, which is approximately 26 m (85 ft) MSL at the intake structure site.  However, the 
river reaches a level of approximately 27 m (89 ft) MSL on an annual basis during the late winter 
and spring months (Southern 2007c).  Southern has indicated that the excavation process 
would include controls to manage erosion and sediment and to ensure that runoff from the 
excavation process would not create environmental or aesthetic problems (Southern 2007c).  
The discharge from the dewatering system, and potentially from a hydraulic dredge, would be 
managed in accordance with the Section 401 Water Quality Certification to be issued by the 
Environmental Protection Division of the Georgia Department of Natural Resources in support of 
the U.S. Army Corps of Engineers Section 404 permit to control discharge of water from the 
construction process to the Savannah River (Southern 2007c).  This approach typically includes 
controls of turbidity and use of best management practices to prevent spills of oils or hazardous 
materials associated with operation of excavation equipment (Southern 2007c).   

A tethered, floating silt curtain installed across the entrance to the intake canal would be used 
during excavation of the canal interior down to an elevation of 21 m (70 ft) MSL.  Installation of 
the inner serrated weir wall and the outer serrated wall and guide vanes at the mouth of the 
intake would be accomplished from a barge located in the Savannah River.  Southern also has 
committed to using appropriate environmental controls during this process to prevent spills and 
minimize environmental impact to the river and adjacent wetlands (Southern 2007c).   

The existing barge slip is located between the existing VEGP Units 1 and 2 intake canal and the 
ring crane foundation.  Figures 4-3 and 4-4 show plan and section views, respectively, of the 
proposed barge slip.  The current barge slip is underlain by fill that was placed during the initial 
construction of VEGP Units 1 and 2 (Southern 2007c). The barge slip would be enlarged to 
support unloading of the Westinghouse AP1000 components and modules.  The downstream 
sheet-pile wall would be removed and the slope excavated to extend the barge slip 27 m (90 ft) 
along the shoreline (Southern 2007c).  The downstream sheet-pile wall would be reconstructed 
and the shoreline stabilized.  A tethered, floating silt curtain would be installed at the entrance to 
the barge slip prior to excavating below 27 m (90 ft) MSL (Southern 2007c).  Excavation would 
begin at the west end of the barge slip and proceed toward the river, thus minimizing turbidity 
entering the river (Southern 2007c).  



Biological Assessment for the National Marine Fisheries Service 

December 2007 11 Final 

 

Figure 4-3.  Plan View of Proposed Barge Slip (Southern 2007c) 

 

 

Figure 4-4.  Section View of Proposed Barge Slip (Southern 2007c) 
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Southern estimated that approximately 230 m3 (300 yd3) of sediment would be dredged or 
excavated from the Savannah River at the east end of the barge slip (where the slip enters the 
river) .  Dredging would be to a depth of approximately 20 m (67 ft) MSL (Southern 2007c).  In 
addition, construction of the barge slip would require approximately 1988 m3 (2600 yd3) of stone 
fill within the barge slip basin (most of which is not in the Savannah River) to provide a stable 
foundation for grounding the loaded barges (Southern 2007c).  Some of this fill would be placed 
in the area that currently is part of the river. 

A bathymetry study described in Southern (2007a) indicates that there will not be a need to 
dredge from the end of the barge slip to the Federal navigation channel (Southern 2007c). 
However, river bathymetry may change and dredging could be performed in the future (NRC 
2007b).  In-river dredging requires authorization from the U.S. Army Corps of Engineers, which 
may result in time of year restrictions to protect aquatic resources. 

The proposed discharge structure will be placed near the southwest bank of the Savannah 
River, extending about 15 m (50 ft) into the river (Southern 2007a).  Plan and section views of 
the proposed discharge structure outfall are shown in Figures 4-5 and 4-6.  The discharge pipe 
will be approximately 1 m (3.5 ft) in diameter, narrowing to 0.6 m (2 ft) in diameter before the 
discharge point (Southern 2007c).  The anticipated centerline elevation of the discharge pipe is 
0.9 m (3 ft) above the river bottom elevation (Southern 2007a).  Construction would involve the 
installation of a temporary sheet-pile cofferdam (installed using a vibratory or diesel hammer 
[Southern 2007c]) and a dewatering system (either a well-point system or local pumps).  The 
interior of the cofferdam would be excavated so that the pipe could be installed approximately 
0.9 m (3 ft) below the invert elevation of the discharge piping and then contoured up the river 
bank.  H-piles used for piping supports would be driven to an elevation of 15 m (50 ft) MSL.  
After the pipe is laid, the dewatering system would be removed, and the piping would be 
backfilled and graded to the required river bank slope contours.  The cofferdam would be 
removed, and rip-rap material would be installed to stabilize the riverbed and the shoreline in 
the vicinity of the discharge point. 
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Figure 4-5.  Plan View of Proposed Discharge Outfall (Southern 2007a) 

 

 

Figure 4-6.  Section View of Proposed Discharge Outfall (Southern 2007a) 
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5.0 Shortnose Sturgeon 

Shortnose sturgeon (Acipenser brevirostrum) are in the Family Acipenseridae, a long-lived 
group of ancient anadromous and freshwater fishes.  The species currently is known by at least 
19 distinct populations inhabiting 25 river systems ranging from New Brunswick, Canada, to 
northern Florida (NOAA 1998).  Shortnose sturgeon were listed originally as an endangered 
species by the U.S. Fish and Wildlife Service (FWS) on March 11, 1967, under the Endangered 
Species Preservation Act (32 FR 4001).  The NMFS later assumed jurisdiction for shortnose 
sturgeon in 1974.  The species is Federally protected throughout its range. 

5.1 Life History of Shortnose Sturgeon 
Shortnose sturgeon are anadromous.  They spawn in freshwater like the Atlantic sturgeon, but 
then return to the estuaries and spend much of their lives near the fresh-water/salt-water 
interface.  Fresh tidewaters and oligohaline areas serve as nurseries for shortnose sturgeon 
(Flournoy et al. 1992).  There is some indication that populations of shortnose sturgeon in a 
river may be limited by the availability of spawning and rearing habitats (Weber 1996).  
Seasonal migration patterns and some aspects of spawning may be partially dependent on 
latitude.  In northern rivers, shortnose sturgeon move to the estuarine portion of rivers in 
summer.  In southern rivers, movement to estuaries usually occurs in winter (NOAA 1998).  

The distribution of shortnose sturgeon strongly overlaps that of the Atlantic sturgeon (Acipenser 
oxyrinchus), but life histories differ greatly between the two species.  Atlantic sturgeon are truly 
anadromous, with adults and older juveniles spending a large portion of their lives at sea before 
returning to coastal rivers to spawn.  Evidence of inter-riverine movement of shortnose sturgeon 
individuals by way of the Atlantic Ocean probably is rare, and populations seem to be 
essentially  isolated in each river system that supports a population (Rogers and Weber 1995; 
Flournoy et al. 1992).  Most shortnose sturgeon populations have their greatest abundance in 
the estuary portion of their respective river (Weber 1996). 

Dadswell et al. (1984) provided a synopsis of biological data for shortnose sturgeon.  They 
reported that temperature is probably the major factor governing spawning.  All sources 
referenced by Dadswell et al. (1984) reported shortnose sturgeon spawning to occur between 9° 
and 12°C.  The occurrence of freshets (i.e., increased fresh water flow resulting from sudden 
rain or melting snow) and substrate character were other factors that influenced spawning.   

Spawning grounds were described as being in regions of fast water flow (i.e., 40 to 60 cm/s 
[1.3 to 2 ft/s]) with gravel or rubble bottoms.  The locations were generally well upriver of the 
summer foraging and nursery grounds.  In South Carolina, spawning was reported to occur in 
flooded, hardwood swamps along inland portions of rivers, including the Savannah River. 
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Richmond and Kynard (1995) reported that shortnose sturgeon eggs are demersal and 
adhesive after fertilization, sinking quickly and adhering to sticks, stones, gravel, and rubble on 
the stream bottom.  Hatchlings (i.e., less than a day old) were rheotactic, photonegative, and 
benthic, and they vigorously sought cover.  If they were denied cover, they exhibited vertical 
swim-up and drift behavior until cover was found.  Older embryos (i.e., 1 to 8 days old) exhibited 
the same behaviors as hatchlings and, when denied cover, would search along the stream 
bottom until cover was found.  Between 9 and 16 days in age, the larvae left cover and were 
positively rheotactic and photopositive.  Three-quarters of the larvae left the bottom cover and 
swam in the water column.  Larvae preferred deep water and silt substrate.  Most 43-66 day 
juveniles were benthic swimmers.   

A recent investigation was conducted to determine any differences in larval behavior resulting 
from latitudinal variation for shortnose sturgeon populations in the Connecticut River in 
Massachusetts and in the Savannah River.  Specific parameters investigated included habitat 
preference and dispersal and diel activity and timing for early life stages.  Yolk-sac larvae of 
shortnose sturgeon from both rivers preferred dark habitat and used rock cover.  Both groups 
showed some downstream movement as yolk-sac larvae.  Savannah River shortnose sturgeon 
used rock cover less in the first three days after hatching. The use of cover decreased with age 
until day 13, when all fish were foraging in the open, although they generally stayed near the 
bottom.  Upon becoming larvae, shortnose sturgeon showed an ontogenic behavioral shift to a 
preference for bright, open habitat.  Fish exhibited a low level of downstream movement for the 
whole larval period and as early juveniles.  During the first 30 days, larvae swam to a mean 
height in the water column of 67 to 117 cm (2.2 to 3.8 ft) on all days (Parker 2007). 

Shortnose sturgeon exhibit faster growth in southern rivers, but achieve larger adult size in 
northern rivers (NOAA 1998).  Thus, shortnose sturgeon will reach sexual maturity (45 to 55 cm 
[17.7 to 21.6 in.] fork length) at a younger age in southern rivers (Weber 1996).  Spawning by 
individual fish may occur only at intervals of a few years to several years. 

A life history that restricts the species to individual drainage areas, combined with seasonally 
restricted use of habitats, may be directly related to the species’ current endangered status. 
Sturgeon have long been a commercially important species, which may be a leading cause in 
their rapid decline worldwide.  For more than a century, Atlantic and shortnose sturgeon 
populations were subjected to extensive fishing, likely contributing to the massive population 
declines along the U.S. East Coast (NOAA 1998).  Before 1900, sturgeon catches averaged 
more than 3.0 million kg/yr (6 million lb/yr), but this harvest was sustained for less than a 
decade.  Before the closure of most East Coast fisheries during the 1980s, catches had 
decreased to less than 1 percent of historical levels (Rogers et al. 1994). Although shortnose 
sturgeon were severely over-harvested in the past, the current greatest threats to survival of the 
species include barriers to its spawning grounds created by dams, loss of habitat, poor water 
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quality, poaching, and incidental capture in gill net and trawl fisheries seeking other species 
(Rogers and Weber 1995; Rogers et al. 1994). 

5.2 Status of Shortnose Sturgeon in the Savannah River 
Shortnose sturgeon were discovered in the lower Savannah River in the late 1970s (Dadswell  
et al. 1984).  From 1984 to 1992, more than 100,000 sturgeon (18 percent of which were 
tagged) were stocked in the Savannah River (Smith et al. 2001) by the South Carolina 
Department of Natural Resources, Marine Resources Research Institute.  Information collected 
during the stocking efforts in the Savannah River and shortly thereafter indicated that stocked 
juveniles comprised a minimum of 35.4 percent of the juvenile population in the lower river 
nursery area.  Based on records of marked fish and results from double-tagging studies, it was 
estimated that from 1997 to 2000, at least 37.7 percent of the adult population in the Savannah 
River was comprised of stocked fish.  Population estimates indicated that the adult population is 
now increasing, but juveniles are still rare.  Smith et al. (2001) attributed this to a recruitment 
bottleneck in the early life stages and, in part, because of water-quality degradation in the 
nursery habitat in the lower Savannah River.  Collins et al. (2002) indicates the nursery habitat 
for juvenile shortnose sturgeon in the Savannah River is located in the lower river approximately 
from rkm 31.5 to 47.5 (RM 20 to 30), a reach that is well distant from the VEGP site.  

Shortnose sturgeon larvae were collected in the vicinity of DOE’s Savannah River Site (near the 
VEGP site) during ichthyoplankton surveys conducted from 1982 to 1985.  Differentiating 
shortnose sturgeon larvae from Atlantic sturgeon larvae can be difficult because of their similar 
appearance; however, a total of 12 of the 43 sturgeon larvae collected were identified as 
shortnose sturgeon (Paller et al. 1986).  Four of the shortnose sturgeon larvae were taken from 
the river downstream from the VEGP site between rkm 128 and 193 (RM 80 and 120).  The 
remaining eight sturgeon larvae were taken above the VEGP site between rkm 250 to 269 
(RM 155 and 167).  The shortnose sturgeon larvae were taken during March and the Atlantic 
sturgeon during April (Paller et al. 1986).  

Collins and Smith (1993) captured 626 adult shortnose sturgeon in the Savannah River from 
1984 to 1992.  They found significantly more fish in the lower river between rkm 42 and 75 
(RM 26 and 46) than in the upper river between rkm 160 and 299 (RM 99 and 185).  Twenty-
four adult shortnose sturgeon were implanted with radio transmitters.  Telemetry data indicated 
that only a portion of the population participated in the upriver spawning migration.  Migrating 
sturgeon began moving upriver from late January to mid-March traveling at speeds of up to 
50 km/day (31 mi/day).  Hall et al. (1991) also performed telemetry studies to determine 
seasonal movements and habitat areas of adult and juvenile shortnose sturgeon.  They reported 
upriver spawning migrations from mid-February to mid-March when temperatures ranged from 
9° to 12°C.  Migration rates as high as 33 km/day (20.5 mi/day) were observed.   
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Hall et al. (1991) reported that two areas, one downstream of the VEGP site (rkm 179 to 190 
[RM 111 to 118]) and one upstream of site  (rkm 275 to 278 [RM 171 to 173]), were the 
destinations of migrating adult fish and were occupied for several days during the spawning 
season.  Collins and Smith (1993) reported a probable spawning location between rkm 179 and 
228 (RM 111 and 142).  Figure 5.1 illustrates the location of probable spawning sites for the 
shortnose sturgeon in relationship to the VEGP site (i.e., from rkm 241 to 244 [RM 150 to 152]).  
Hall et al. (1991) also described the environment at the probable spawning locations indicated 
above.  They indicated that the substrate in the river bend portions of these locations was 
distinctly different from other sections of the river.  The sharp river bends were characterized by 
“...submerged timber, with scoured sand, clay, and gravel as substrate.”  The outside banks 
were hard packed clay, which was scoured by the swift currents, thus preventing any sediment 
accumulation.  Fish located in the spawning areas were always situated in the main channel.  
Hall et al. (1991) reported that the maximum depths in the river bends of these two areas were 
6 to 9 m (20 to 29.5 ft) , and current velocities ranged from 52 to 104 cm/s (1.7 to 3.4 ft/s) at the 
surface.  Bottom velocities during the spawning season averaged 82 cm/s (2.7 ft/s).  They 
theorized that the sharp bends in certain sections of the Savannah River create the necessary 
velocity and turbulence for spawning.  Substrate in the area provided suitable attachment for the 
highly adhesive eggs.  Dadswell et al. (1984) and Buckley and Kynard (1985) reported that 
spawning usually is associated with areas where the predominant substrate is composed of 
gravel, rubble, and cobble.  Hall et al. (1991) indicated that their visual observations of the bend 
areas in the suspected spawning grounds in the Savannah River confirmed the presence of 
such materials.  Collins and Smith (1993) also reported that probable spawning areas contain 
sharp bends with strong currents, submerged timber, and a substrate of gravel, clay, and sand. 

It is unlikely that spawning activity occurs in the vicinity of the VEGP site.  Aggregations 
indicative of spawning have been reported in stretches of the Savannah River upstream and 
downstream of the VEGP site over substrates unlike those found adjacent to the proposed site 
for construction and operation of Units 3 and 4. 
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Figure 5-1. Probable Spawning Areas for Shortnose Sturgeon in the Savannah River in the 

Vicinity of the VEGP Site (based on data from Hall et al. 1991 and Collins and 
Smith 1993)
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6.0 Evaluation of Potential Impacts 

The probable location and river habitat at spawning sites described by Hall et al. (1991) and 
Collins and Smith (1993) contrast with location and river habitat at the VEGP site.  The VEGP 
site is located 13 river kilometers (8 river miles) upstream and 34 river kilometers (21 river 
miles) downstream of the nearest probable spawning locations.  The Savannah River adjacent 
to the VEGP site is relatively straight with none of the sharp bends that are predominant in the 
vicinity of the probable spawning locations.  The maximum depth of the water in the vicinity of 
the proposed intake structure is approximately 3.7 to 4.0 m (12 to 13 ft) rather than the 6 to 9 m 
(20 to 29.5 ft) reported by Hall et al. (1991) at the suspected spawning sites.  The substrate in 
the deeper sections of the river near the site range from “...brown, poorly graded gravel with 
sand” to “...poorly graded gravel” (Southern 2006) rather than the “...submerged timber with 
scoured sand, clay, and gravel” reported by Dadswell et al. (1984) and Buckley and Kynard 
(1985). 

No spawning studies have observed shortnose sturgeon spawning in the river adjacent to the 
Vogtle site.  While studies of the DOE Savannah River Site have observed and collected 
shortnose sturgeon larvae in ichthyoplankton surveys, it is likely that they came from the 
suspected spawning area upstream of the facility because two-thirds of the larvae collected 
were found in samples taken upstream of the Vogtle site. 

The construction activities previously described are expected to have minimal impacts on the 
aquatic ecology of the Savannah River.  The extent of benthic habitat altered during intake 
canal construction would be small, because most of the major construction activities would 
occur in the floodplain (or in the case of the barge slip, in previously disturbed areas).  Likewise, 
there would be limited disturbance of the benthic habitat during construction of the discharge 
structure.  A greater amount of river habitat would be disturbed during the barge slip 
construction activities; however, the amount of benthic habitat, open water, shoreline, and 
benthic fauna that would be lost is a small fraction of the total present in this area of the 
Savannah River.  Disruption of silt and debris and its movement downstream during 
construction is expected to be minor based on the use of siltation curtains and best 
management practices.  Noise impacts from pile driving would be transient.  During the 
construction process, fish, including shortnose sturgeon, that may be inhabiting the river in the 
vicinity of the construction activities would likely leave temporarily or avoid the Georgia side of 
the river as a result of noise from pile-driving or other construction activities.  This temporary 
habitat loss would be a very small percentage of the total aquatic habitat in this area of the 
Savannah River.  

Although the NRC staff has concluded that because of the limited scope of the activities and the 
best management practices employed by Southern, site preparation activities addressed in this 
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BA would be temporary and unlikely to adversely affect shortnose sturgeon.  Additional 
measures, such as imposing seasonal limitations on in-river activities, could further reduce any 
impact to drifting larvae.  The staff finds that data on the presence of shortnose sturgeon larvae 
in the Savannah River in the vicinity of the VEGP site is based on studies conducted in the early 
1980s.  Additional ichthyoplankton studies targeting shortnose sturgeon to more properly 
characterize larval distribution from the upstream spawning site should be considered.   

Based on this review, the staff concludes that the overall impact of preconstruction-related 
activities would be temporary and unlikely to adversely impact shortnose sturgeon in the 
Savannah River. 



Biological Assessment for the National Marine Fisheries Service 

December 2007 21 Final 

7.0 References 

10 CFR Part 50.  Code of Federal Regulations, Title 10, Energy, Part 50, “Domestic Licensing of 
Production and Utilization Facilities.” 

10 CFR Part 51.  Code of Federal Regulations, Title 10, Energy, Part 51, “Environmental 
Protection Regulations for Domestic Licensing and Related Regulatory Functions.” 

10 CFR Part 52.  Code of Federal Regulations, Title 10, Energy, Part 52, “Early Site Permits, 
Standard Design Certifications, and Combined Licenses for Nuclear Power Plants.” 

40 CFR Part 122.  Code of Federal Regulations, Title 40, Protection of Environment, Part 122, 
“EPA Administered Permit Programs:  the National Pollutant Discharge Elimination System.” 

32 FR 4001.  February 24, 1967.  “Native Fish and Wildlife – Endangered Species.”  Federal 
Register. Secretary of the Interior, Washington, D.C. 

71 FR 58882.  October 5, 2006.  “Southern Nuclear Operating Company, Inc.  Vogtle ESP Site; 
Notice of Intent to Prepare an Environmental Impact Statement and Conduct Scoping Process.”  
Federal Register.  U.S. Nuclear Regulatory Commission, Washington, D.C. 

Buckley J. and B. Kynard.  1985.  “Yearly Movements of Shortnose Sturgeon in the Connecticut 
River.”  Transactions of the American Fisheries Society 114(6):813-820. 

Collins M.R. and T.I.J. Smith. 1993.  “Characteristics of the Adult Segment of the Savannah 
River Population of Shortnose Sturgeon.”  In Proceedings of the Annual Conference of 
Southeastern Association of Fish and Wildlife Agencies 47:485-491. 

Collins M.S., W.C. Post, D.C. Russ, and T.I.J. Smith.  2002.  “Habitat Use and Movements of 
Juvenile Shortnose Sturgeon in the Savannah River, Georgia-South Carolina.”  Transactions of 
the American Fisheries Society 131(5):975-979. 

Clean Water Act (also called the Federal Water Pollution Control Act).  33 USC 1251, et seq. 

Dadswell M.J., B.D. Taubert, T.S. Squiers, D. Marchette, and J. Buckley.  1984.  Synopsis of 
Biological Data of Shortnose Sturgeon, Acipenser brevirostrum LeSueur 1818.  Technical 
Report NMFS 14, National Oceanic and Atmospheric Administration, U.S. Department of 
Commerce, Washington, D.C. 

Endangered Species Act of 1973.  16 USC 1531, et seq. 



Biological Assessment for the National Marine Fisheries Service 

Final 22 December 2007 

Flournoy P.H., S.G. Rogers and P.S. Crawford.  1992.  Restoration of Shortnose Sturgeon in 
the Altamaha River, Georgia.  Final Report to the U.S. Fish and Wildlife Service Project AFS-2, 
Coastal Resources Division, Georgia Department of Natural Resources, Brunswick, Georgia. 

Hall J.W., T.I.J. Smith, and S.D. Lamprecht.  1991.  “Movements and Habitats of Shortnose 
Sturgeon, Acipenser brevirostrum in the Savannah River.”  Copeia 1991(3):695-702. 

Marcy Jr., B.C., D.E. Fletcher, F.D., Martin, M., Paller, and M.J.M. Reichert.  2005.  Fishes of 
the Middle Savannah River Basin.  The University of Georgia Press, Athens, Georgia. 

National Oceanic and Atmospheric Administration (NOAA).  1998.  Final Recovery Plan for the 
Shortnose Sturgeon Acipenser brevirostrum.  U.S. Department of Commerce, Washington, D.C. 

Paller M.H., B.M. Saul, and D.V. Osteen.  1986.  Distribution and Abundance of Ichthyoplankton 
in the Mid-Reaches of the Savannah River and Selected Tributaries.  Primary Report Number 
DIST.-86-798, Environmental and Chemical Sciences, Inc., Aiken, South Carolina. 

Parker EL  2007.  Ontogeny and Life History of Shortnose Sturgeon (Acipenser brevirostrum 
Lesueur 1818):  Effects of Latitudinal Variation and Water Temperature.  Dissertation submitted 
to the Graduate School of the University of Massachusetts Amherst, Amherst, Massachusetts. 

Richmond A.M. and B. Kynard.  1995.  “Ontogenetic Behavior of Shortnose Sturgeon, 
Acipenser brevirostrum.”  Copeia 1995(1):172-182. 

Rivers and Harbors Act of 1899.  33 U.S.A. 403, Section 10.  

Rogers S.G., and W. Weber.  1995.  Movements of Shortnose Sturgeon in the Altamaha River 
System, Georgia.  Contribution Series No. 57, Coastal Resources Division, Georgia Department 
of Natural Resources, Brunswick, Georgia. 

Rogers S.G., P.H. Flournoy, and W. Weber.  1994.  Status and Restoration of Atlantic Sturgeon 
in Georgia.  Final Report to the NMFS for Anadromous Grant Number NA16FA0098-01, -02, 
and -03 to the Georgia Department of Natural Resources, Brunswick, Georgia. 

Smith T.I.J., D.E. Jenkins, M.R. Benison, and M.R. Collins.  2001.  “Stock Enhancement 
Research with Anadromous Marine Fishes in South Carolina.”  30th Panel Proceedings, Ecology 
of Aquaculture Species and Enhancement of Stocks, U.S.-Japan Cooperative Program in 
Natural Resources–Aquaculture, December 3-4, 2001, Sarasota, Florida. 

Southern Nuclear Operating Company (Southern).  2006.  Vogtle Early Site Permit Application  - 
Environmental Site Audit Information Needs.  Letter from Southern Nuclear Operating Company 
(Birmingham, Alabama) to the U.S. Nuclear Regulatory Commission (Washington, D.C.)   Dated 
December 11, 2006.  Birmingham, Alabama.  Accession No. ML0635203820. 



Biological Assessment for the National Marine Fisheries Service 

December 2007 23 Final 

Southern Nuclear Operating Company (Southern).  2007a.  Southern Nuclear Operating 
Company, Vogtle Early Site Permit Application:  Environmental Report, Rev 2.  Southern 
Company, Birmingham, Alabama. 

Southern Nuclear Operating Company (Southern).  2007b.  Early Site Permit Application for the 
Vogtle Electric Generating Plant.  Part 4.  Site Redress Plan, Revision 0.  Southern Company, 
Birmingham, Alabama. 

Southern Nuclear Operating Company (Southern).  2007c.  Southern Nuclear Operating 
Company, Vogtle Early Site Permit Application, Response to Requests for Additional 
Information on the Environmental Report.  Letter Report from Southern Nuclear Operating 
Company (Birmingham, Alabama) to the U.S. Nuclear Regulatory Commission (Washington, 
D.C.).  Accession No.  ML0760460323. 

U.S. Nuclear Regulatory Commission (NRC).  2007a.  Draft Environmental Impact Statement for 
an Early Site Permit (ESP) at the Vogtle Electric Generating Station Site.  NUREG-1872,  
Washington, DC. 

U.S. Nuclear Regulatory Commission (NRC).  2007b.  Conference Call - June 20, 2007, 
Discussion with Southern Nuclear Operating Company concerning inconsistencies between 
request for additional information responses and the Environmental Report for the Plant Vogtle 
Early Site Permit.  Washington, D.C.  Accession No. ML071840243. 

Weber W.  1996.  Population Size and Habitat Use of Shortnose Sturgeon, Acipenser 
brevirostrum, in the Ogeechee River System Georgia.  Master’s Thesis submitted to the 
Graduate School of the University of Georgia. Athens, Georgia. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


