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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

SOUTHERN NUCLEAR OPERATING COMPANY Docket No. 52-011

(Early Site Permit-Vogtle Electric Generating Plant)

DECLARATION OF SHAWN PAUL YOUNG, PH.D.

I, Shawn Paul Young, do hereby declare and say as follows:

Background

1. My name is Shawn Paul Young, Ph.D. I am currently a Post Doctoral Fellow and

Adjunct Faculty at Clemson University, Clemson, South Carolina. My business address is 261

Lehotsky Hall, Clemson University, Clemson, SC 29634. I submit this affidavit as a private

consultant to the Intervenors in this matter.

2. My professional and educational experience is summarized in the curriculum vitae

attached to this affidavit. I received a B.S. in Environmental Studies from Northland College; a

M.S. in Aquaculture, Fisheries, and Wildlife Biology from Clemson University; and a Ph.D. in

Fisheries and Wildlife Sciences from Clemson University. I have ten years experience

researching the effects of human activities on fisheries and aquatic ecosystems, including six

years experience studying fisheries in the Savannah River Basin. In addition to my professional

qualifications, I have been an avid outdoorsman, fishing, hunting, and enjoying nature in every

manner since my early childhood.



3. I have completed 15 peer-reviewed publications relevant to fisheries and aquatic ecology.

I have been consulted by public, state, federal, and academic sectors in the subject area of fish

and aquatic ecology. I have presented scientific presentations at numerous professional

meetings, academic seminars, and citizen fishing association functions. At Clemson University,

I was honored with an outstanding employee award in 2003, and the fisheries research facility

previously under my management twice received facilities excellence awards.

4. I am familiar with the application of Southern Nuclear Operating Company ("Applicant"

or "SNC") for an Early Site Permit ("ESP") at the Vogtle Electric Generating Plant ESP site, and

SNC's Environmental Review ("ER"). I have reviewed materials and data provided within the

documents describing the additional two units' water intake, water consumption, and thermal

discharge into Savannah River, and subsequent potential impacts on the fish assemblage of the

Savannah River.

5. I am providing this affidavit in support of Intervenors' contentions outlined in Contention

1 -- Impacts on Fishery Resources of the Savannah River. The opinions and conclusions I

express in this affidavit are my own and should not be attributed to Clemson University. My

affidavit explains justification for the contentions stated and the request that additional data be

collected and modeling be performed to properly evaluate potential effects of the proposed

additional reactor units at Vogtle Electric Generation Plant (VEGP) on fishery resources of the

Savannah River. I have extrapolated my knowledge and experience in this subject matter to the

scenarios and data explained and detailed within Southern Nuclear Operating Company's (SNC)

Early Site Permit Application and related documentation. I have arrived at conclusions dealing

with the matters stated herein and believe them to be true and correct.
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In the ER, SNC's conclusions that impacts to fishery resources are small or non-existent,
and do not warrant mitigation, are unfounded. Impacts from proposed additional units
and cumulative effects of proposed units combined with existing unit operation should be
substantiated and may be large.

6. An additional two units, especially in conjunction with operation of existing units, have

the potential for large cumulative impacts on the Savannah River fish assemblage. SNC fails to

provide an adequate analysis or evidence to support their assertions that impacts will be small or

non-existent. At one point, SNC states that twenty years of operating experience should be taken

as factual basis to suggest that Savannah River fish populations have not been adversely affected

by the operation of VEGP units and impact from additional units would be small. The only

analysis provided in the ER utilizes improper assumptions to model entrainment for the existing

intake structure. The additional units may pose higher impact levels than those assumed by SNC

in the ER. Without proper scientific study and analysis, there is no basis to conclude the

proposed new intake and discharge structures, alone or in combination with the existing facility,

will not have significant impacts on the Savannah River fish assemblage.

7. Many fish populations in the middle Savannah River are greatly reduced from their

historical numbers. The declines cited by fisheries experts are due to the incremental impacts

from dams, urbanization, industrialization, and nuclear power facilities, including the operation

of the Vogtle Plant (Marcy et al. 2005). Recently, several populations appear to be exhibiting

some recovery or at least a halt in decline, which is likely due to increased awareness of fish

ecology and of human impacts on fish populations, prompting conservation and management

actions. For instance, the moratorium on striped bass harvest was lifted in 2005 (Georgia and

South Carolina Departments of Natural Resources), and American shad populations appear to

have stabilized (Bailey et al. 2004). However, the moratorium on shortnose sturgeon and

Atlantic sturgeon remains due to severely depleted sub-populations in the Savannah River; the
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recovery of the robust redhorse, a sucker once proclaimed extinct, is still in the early stages; and

status of several species (American eel, quill-back sucker, and brassy jumprock sucker) are still

undetermined.

8. Additional units at VEGP will increase the stress that the Savannah River ecosystem is

already experiencing. Increasing the potential for entrainment at intake structures and thermal

discharge will perpetuate the poor condition of several Savannah River fishes.

The ER does not adequately address potential impacts to increased water intake and
increased thermal discharge on fish in the Savannah River.

A. The ER's conclusion regarding potential impacts of entrainment and impingement as a
consequence of increasing water intake is based on improper assumptions and lacks
appropriate analysis.

9. The ER states that 40 CFR § 125.94(a)(1)(i) indicates that if a facility's flow is

commensurate with a closed-cycle recirculating system, the facility has met the applicable

performance standards and is not required to demonstrate that it meets impingement mortality

and entrainment performance standards. (ER at 5.3-1). The ER discusses the 1985 FES for

operation of VEGP Units 1 and 2, which evaluated entrainment at the existing intake structure

and concluded that there will be no significant effects on Savannah River fishes. (ER at 5.3-2).

From this, the ER concludes that the existing structure actually performs as predicted in the FES

and has no significant impacts. Based on the record of performance (or lack thereof), the ER

extrapolates that the new intake structure will likewise have insignificant impacts. Neither of

these conclusions is supported by empirical data and unwarranted based on the evidence at hand.

10. At minimum, a study of entrainment and impingement associated with the existing intake

structure is necessary to determine the cumulative withdrawal effects. The assumptions made in

this previous modeling of entrainment at intakes for existing units, discussed in the FES, are

improper and misleading. Without actual field study of the existing intake it is not possible to
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determine the level of impacts. SNC should undertake seasonal field studies to determine

species composition, distribution, and vulnerability to entrainment at the existing intake

structures.

11. There is potential for large impacts to fish and invertebrate populations in the Middle

Savannah River near the VGEP site. Larval shortnose sturgeon, a federally endangered species,

and a high number of American shad and blueback herring larvae have been captured at the

Savannah River Site (SRS) intake structures (Paller et al. 1986; Wike 1998), which are in the

general area of the VEGP intake structures. SRS has conducted numerous field surveys to

determine entrainment in this area; yet, no data is provided in the ER. The ER contains no data

for seasonal or total entrainment losses by species or by life history stage. Based on my

knowledge of the area and review of the existing reported studies, I conclude that entrainment is

occurring at the existing intake structure, but at an unknown level of significance. Similarly,

there will be entrainment associated with the proposed new intake structure, but it is impossible

to determine the significance of the impact without additional study.

12. The assumptions for the previous entrainment model developed in 1985 for the existing

units, discussed in § 5.3.1.2, are improper. First, the assumption of a uniformly distributed drift

community is invalid. The pattern of drift community distribution (i.e. the pattern of egg, larval,

and early juvenile stages of fishes) would vary in time and space due to river flow fluctuations.

The Savannah River fish assemblage utilizes several life history strategies to survive the inherent

temporal and spatial heterogeneity of riverine habitats. Also, dispersal mechanisms also vary

from species to species and also across life history stages of each species. Differences in

physiology make some species more susceptible to entrainment than others. Some examples are

(a) adhesive versus buoyant eggs; (b) immobile larvae versus highly mobile larvae; and, (c)

Page 5 of 11



resident fish with small home ranges (that may avoid VEGP) versus migratory fish that

ultimately must pass VEGP during vulnerable early life history stages on their journey down the

Savannah River to the Atlantic Ocean. Second, the entrainment analysis also assumes a

minimum guaranteed river flow of 5,800 cfs instead of the 7Q10 flow of 3,828 cfs.(ER at 5.3-2).

13. Entrainment rates will vary depending on the river flow. The maximum level of

entrainment occurs during low flow periods because reduced flow concentrates the drift

community due to river channel confinement. Low water levels confine organisms to smaller

habitat concentrating the number of organisms per unit of area in the vicinity of the intake

structures. This confinement increases the vulnerability to entrainment, and could have

differential impact from species to species. That is, some species may still avoid entrainment

while others suffer high mortality. The ER does not calculate normal and worst case scenarios

based upon species composition in the river channel at different flows.

14. Using the 7Q10 flow of 3,828 cfs, the ER calculates the current maximum withdrawal at

3% of total river volume. (ER at 5.3-2). In contrast, Marcy et al. (2005) report that 4.2% of the

Savannah River is withdrawn by the existing units (citing Wiltz 1981, DOE 1990). This

discrepancy may be due to the fact that the ER bases its calculation on the maximum withdrawal

rate of 120 cfs (53,860 gpm) assumed by the NRC in the FES for Units I and 2. The ER does

not include actual withdrawal data for Units 1 and 2, which may be higher than the rate used in

the FES.

15. The expected rate of withdrawal of Savannah River water to replace water losses from

the circulating water system will be 18,612 and 37,224 gpm for one and two-unit operations,

respectively (see Table 3.0-1). The maximum rate of withdrawal during two-unit operation will

be 57,784 gpm (128.8 cfs). (ER § 3.4.2.1). This is equivalent to 3.4% of the total 7Q10
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Savannah River flow. Assuming the maximum intake for the existing intake structure is 120 cfs

(53,860 gpm), then the existing structure currently withdraws up to 3.1% of the 7Q10 flow. (ER

at 5.3-2). Thus, the two intake structures will cumulatively withdraw up to 6.5% of the 7Q10

flow of the Savannah River.

16. Finally, the analysis of the intake structure is flawed because it provides only a vague

summary of some fish species and life histories, rather than a comprehensive discussion of all of

the species likely to inhabit this reach of the Savannah River at different times of year. (ER §

5.3.1.2). In fact, the ER discusses only those species and their life stages that have a lower

probability of entrainment and neglect to address those with high susceptibility. In particular, the

ER fails to discuss the potential impact on important and commercially valuable species such as

shortnose sturgeon, American shad and blueback herring. As mentioned above, these species

have been collected in surveys of the reactor intake structure at SRS.

B. The ER's conclusion regarding potential impacts of increased thermal discharge is not
supported by any evidence.

17. The ER provides no scientific studies or field observations to support conclusions that

"cumulative impacts of the plumes from existing discharge and the proposed discharge on the

Savannah River will be small and will not warrant mitigation" and "neither plume is large

enough to affect the water quality or biota of the river" (ER at 10.5-2). First, the ER concedes

that no data on actual plume size has been collected since operation of the existing units

commenced. (ER at 10.5-2). Second, the computer modeling indicates the existing thermal

plume will mingle with the new plume, resulting in an increased volume of the river affected by

thermal discharge. Third, the ER only discusses fish species and life history stages that provide

supportive argument that additional units will not affect fish species. For instance, SNC only
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states that American shad spawning migration does not appear to be blocked by the thermal-

plume, and spawn farther upstream with egg and larval development also occurring upstream, all

facts favorable to their application. However, they fail to include that American shad may also

spawn in the vicinity near VEGP and Savannah River Site (Paller et al. 1986), and larvae and

juveniles will be migrating downstream during their first summer and will migrate through the

vicinity of VEGP thermal discharge and intakes. No discussion or assessment of larval and

juvenile American shad behavior passing VEGP affected area is included. SNC's failure to

adequately list, discuss, and assess potential impacts on the vulnerable life history stages of

fishes of the Savannah River warrants further investigation.

18. Similar to the entrainment discussion, no modeling or data are presented for thermal

discharge impacts at the variable river-flows that occur on the Middle Savannah River. Again, a

worst case scenario that produces a maximum impact from thermal discharge would be the 7Q10

flow of 3,828. Reduced flow places more of the drift community at danger of thermal impacts

due to river channel confinement. That is, low water levels confine organisms to a smaller

habitat, concentrating the number of organisms per unit of area in the vicinity of the thermal

plume. Further, low-flow reduces the river volume, and thus, the ability for the heat to be

dissipated across time and space. This confinement increases the vulnerability to thermal stress

and mortality, and could have differential impact from species to species. Thermal tolerance

varies from species to species, and also across life history stages of individual species. Some

species may suffer high mortality. The ER fails to provide any such data to evaluate impacts of

thermal discharge at VEGP. Without data collected from the site, it is not possible to assess the

impacts from the current or proposed discharge.
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19. The maximum blowdown temperature at the point of discharge to the Savannah River

from the two new units is predicted to be 91'F (ER Table 3.0-1) and the existing discharge is

stated as 89°F (ER Table 2.9-1).

20. High water temperature kills the early life history stages of several highly-valued fish

found near VEGP, and most likely also causes mortality in many less-studied and less-desired

Savannah River fish species. American shad eggs suffer mortality at 80.1 'F, and larvae suffer

mortality at 87 'F (Stier and Crance 1985). Blueback herring eggs and larvae suffer mortality at

85.5°F (Pardue 1983). The federally endangered shortnose sturgeon's eggs suffer mortality at

75°F, and larvae suffer mortality at 85 'F (Crance 1986). Striped bass eggs suffer mortality at

750F, and larvae suffer mortality at 85°F (Bain and Bain 1982; Fay et al. 1983). Fay et al. (1983)

also provides data and synthesis from a number of studies on the effects of thermal pollution

discharge on early life stages of striped bass, "Most early striped bass life stages show significant

elevated mortality when exposed to rapid changes in water temperature (such as that in a thermal

discharge plume) ." The studies found in Fay et al. (1983) provide evidence that striped bass

larval survival is significantly affected by sudden temperature elevations of 18 'F, and mortality

exceeds 50% when water temperatures reach 90'F.

21. The computer modeling reported in the ER indicates that additional thermal discharge

from the new units is not likely to cause a significant increase in downstream water temperature

or violation of water quality standards. (ER § 5.3.2). Even if this is the case, however, there may

still be significant impacts to species within the drift community.
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I declare under penalty of perjury that the foregoing is true and correct.

Date: I7-7 O(

Shawn Paul Young, PIa/D. '

258 Chapman Hill Road
Central, SC 29630
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Dr. Shawn P. Young

261 Lehotsky Hall Office: (864) 656-2809
Department of Forestry and Natural Resources Cell: (864) 508-0666
Clemson University Home: (864) 654-2501
Clemson, SC 29634 SPYOUNG(aCLEMSON.EDU

Education

PhD Fisheries and Wildlife Biology (Fisheries Emphasis). May 2005. Clemson University.
Clemson, SC. Dissertation: Behavior and mortality of adult striped bass in J. Strom
Thurmond Reservoir, South Carolina-Georgia.

MS Aquaculture, Fisheries, and Wildlife Biology (Fisheries Emphasis). August 2001.
Clemson University. Clemson, SC. Thesis: Habitat utilization by striped bass in J
Strom Thurmond Reservoir, South Carolina-Georgia.

BS Environmental Studies. May 1996. Northland College. Ashland, WI.

Academic Experience

Post-doctoral Researcher (November 2006 - Present)
Department of Forestry and Natural Resources; Clemson University, Clemson, SC
My main research field is in fish ecology and behavior in altered river-systems. I will be
conducting research on migratory anadromous and resident fish species in the Apalachicola River
during Spring 2006. This will include population estimation, behavior/movement during
spawning migration and the effects of hydroelectric and lock-and-dam facilities, and age-growth
studies. I plan to also conduct lab experiments examining retention of internally-implanted
telemetry devices with several construction designs and short-term effects of implantation on
behavior. Other research may include paleoecology of fish species of coastal North Carolina,
native mussel / fish host dynamics in the Apalachicola River, and studies of potential self-
cognition by fish.

Adjunct Professor - Fisheries/Aquatic Ecology/Aquaculture (August 2005 - Present)
Department of Biological Sciences; Clemson University, Clemson, SC

Interim Lecturer - Aquatic Ecology (August 2005 - May 2006)
Department of Forestry and Natural Resources; Clemson University, Clemson, SC
WFB 300 Wildlife and Fisheries Biology (Team-taught course): My lectures focused on aquatic
animal ecology and taxonomy. Lecture topics included fish, crocodilians, sea turtles, pinnipeds,
sirenians, and cetaceans.
ENR 302 Natural Resource Measurements (Team-taught course w/ labs): My lectures focused
on aquatic survey methods and techniques. Lecture/Lab topics included biotelemetry, water
quality/environmental monitoring, capture and tagging methods for fish and aquatic
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