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Q1: Please state your full name, address and current occupation.

A1: My name is Charles Coe Coutant.  I am a retired Distinguished Research Staff Member 

of the Oak Ridge National Laboratory, Oak Ridge, Tennessee.  My combined business 

and home address is 120 Miramar Circle, Oak Ridge, TN 37830-8220.  I now serve as a 

private consultant on matters of aquatic ecology and fisheries biology.

Q2: Have you previously provided written testimony in this proceeding?

A2: Yes.  I submitted pre-filed written testimony on environmental contentions (“EC”) 1.2, 

1.3 and 6.0 dated January 9, 2009.

Q3: What is the purpose of your testimony?

A3: The purpose of my testimony is to respond, on behalf of Southern Nuclear Operating 

Company (“SNC”) to certain materials submitted by Joint Intervenors on January 9, 2009 
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and revised on February 2, 2009, regarding EC 1.2.  I am filing separate rebuttal 

testimony on EC 1.3 and EC 6.0

Q4: To what materials submitted by Joint Intervenors regarding EC 1.2 are you 

responding?

A4: My response is directed at (a) “Joint Intervenors’ Revised Initial Written Statement of 

Position and Prefiled Direct Testimony,” dated February 2, 2009; (b)“Revised Pre-filed 

Direct Testimony of Barry W. Sulkin in Support of EC 1.2,” dated February 2, 2009, and 

Joint Intervenors’ exhibits referenced therein; and (c) “Revised Pre-filed Direct 

Testimony of Shawn P. Young in Support of EC 1.2,” dated February 2, 2009, and Joint 

Intervenors’ exhibits referenced therein.

Q5: Dr. Young states in A.10 that his testimony relates to impacts of 

entrainment/impingement and thermal discharge on aquatic species located in the 

Middle, Lower and estuarine Savannah River.  Would the thermal plume or intake 

zone of influence extend to the Lower or estuarine Savannah River?

A5: No, they would not. The estuary is 120 miles away from Plant Vogtle – The plant is 

located at mile 151 and the estuary begins downstream at mile 30.  The implication that 

the proposed Vogtle facility’s intake and discharge would have impacts from the site 

downriver into the estuary is an exaggeration.

Q6: Dr. Young asserts in his testimony at A.11 and A.13 that the FEIS is inadequate 

because it lacks sufficient field surveys and quantitative analysis.  Has the additional 

information on river ichthyoplankton, entrainment and impingement at the Vogtle 

site provided by SNC in this proceeding, which was anticipated by the NRC staff in 
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the FEIS (e.g., on page 2-94 and 5-32), contributed to the “field surveys and 

quantitative analysis” that Dr. young asserts are deficient?  

A6: Yes. The SNC’s studies of river ichthyoplankton, ichthyoplankton entrainment into the 

intake canal, and impingement on intake screens that I referred to in my direct testimony 

(A.23, A.40-45, A.53) and presented as exhibits SNC000004 and SNC000005 provide 

quantitative data on species diversity and abundance.  Although the ANSP studies listed 

in Dr. Young’s A.13 provide an adequate basis for initial evaluations of impacts, the 

SNC’s field studies in 2008 augment this information and provide additional detail. 

Q7: Are the causes of any population declines in certain species in the Savannah River 

system of direct relevance to evaluating impacts of Vogtle Units 3 and 4 and must 

they be articulated in the FEIS as Dr. Young suggests in A.12?

A7: Causes for population declines should factor in the analysis only if the estimated impacts 

of the proposed facility would contribute a significant added source of mortality.  For 

many species in decline, the causes are speculative and power plant entrainment and 

impingement are mentioned only among many other possible contributors. If 

entrainment, impingement or thermal discharges at the proposed Vogtle facility would 

have little or no impact on a species, as is the case, that species’ population decline is not 

directly relevant and the hypothesized causes need not be articulated in any detail in order 

to evaluate impacts of Vogtle under NEPA.

Q8: Does early life history that Dr. Young claims has not been considered by the FEIS in 

his answer to Q.14 include the location of spawning and the type of eggs? 

A8: Yes, it does.  But the FEIS does include information on early life stages of several species 

in the Savannah River (e.g., pages 2-81 to 2-84 and 2-89 to 2-93). Dr. Young’s general 
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concern over lack of evaluation of early life stages is not supported by available 

evidence. Several species, including shortnose sturgeon, Atlantic sturgeon, and several

sucker species (including the Robust Redhorse) do not spawn near Vogtle but spawn 

nearly exclusively in localized areas of rocky substrate near Augusta, Georgia (see

Exhibit SNC000051). Their eggs are adhesive and stick to the substrate, and thus would 

not be included in the ichthyoplankton drift at the Vogtle site. Larvae hatched from eggs 

attached at these locations would not generally drift in the ichthyoplankton the 30 miles 

from there to the Vogtle site, although a few have been collected in past studies (e.g.,

FEIS at 2-90 to 2-93). 

Q9: Dr. Young testifies in A.14 that in general, fish eggs have no mobility and larval fish 

have very little mobility.  Do the applicant’s 2008 field studies of ichthyoplankton in 

the river and intake canal provide information relevant to this issue of fish larvae 

avoiding the water intake velocities?

A9: Yes.  A striking result of the ichthyoplankton field studies is the large difference between 

the numbers of organisms in the river drift (taken at several locations in the river) and the 

numbers in the intake canal.  The canal numbers were markedly lower.  As reported in 

Exhibit SNC000005, fish eggs and larvae in the source river water were 36.4 times more 

numerous than in entrainment samples (SNC000005 at 25).  In addition, the river 

ichthyoplankton and entrainment samples had different species and life-stage 

composition.  Whether this difference is caused by the avoidance abilities of the fish 

larvae, to the selective water withdrawal by the intake, or other causes is not clear. 

Regardless, the evidence strongly indicates that the proportion of ichthyoplankton in the 

water withdrawn is far less than that present in the river in general. 
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Q10: Dr. Young cites to several studies to substantiate his claim that the assumption of 

uniform distribution and impacts being proportional to the amount of water 

withdrawn is flawed (e.g., A.16, A.17, and A.18).  Do these studies invalidate the

FEIS analysis? 

A10: No. The use of simplifying assumptions such as uniform distribution of ichthyoplankton 

in the river and impacts being proportional to the amount of water withdrawn is common 

and accepted practice for estimating the scale of impact to be expected.  These 

assumptions are generally conservative, that is, they assume a hypothetical case that is 

usually somewhat worse than actually occurs. When the estimated impacts from these 

conservative assumptions are small, then the analysis does not need to go further with 

more detailed and realistic numbers. The NRC staff’s approach has been validated by the 

applicant’s field studies in 2008, noted above and in previous testimony, which 

demonstrated that the entrained ichthyoplankton in the intake canal is actually much 

lower in abundance than found in the river.  In other words, evidence shows the non-

uniformity near the intake only serves to lower impacts.

Q11: Is the ichthyoplankton field study conducted by SNC in 2008 materially the same as 

that recommended by Dr. Young in A.19 of his testimony? 

A11: Yes. The SNC ichthyoplankton study (Exhibit SNC000005) is very close to what Dr. 

Young recommended. Riverine ichthyoplankton was collected with plankton nets similar 

to those used in the studies he cites.  Samples were taken at sites along the river’s sides 

and in the center channel and from top to bottom. Day and night samples were taken. 

Although Dr. Young recommended sampling several times per week, the SNC study 

sampled once during two weeks per month (with duplicate samples), which I believe is 
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sufficient. The study did not cover each month of the year as recommended by Dr. 

Young, but was conducted only during the spring-early summer season when 

ichthyoplankton occurred (as demonstrated by occurrence in the field samples). Because 

of very low current velocities in the intake canal, the use of the net alone was 

demonstrated to be not feasible; therefore, a pump was used to raise water to a net 

alongside the canal (the same net used for the river samples, only submerged in a barrel). 

The pumped collections were calibrated to net-alone collections by sampling a common 

source in the river.  Thus, SNC has provided the study essentially as proposed by Dr. 

Young in his Direct Testimony. 

Q12: Dr. Young testifies in A.20 that the FEIS lacks sufficient data and analysis to 

support its statement that fish and shellfish in the Savannah River in the vicinity of 

Vogtle are adapted to survival in varying flow regimes and velocities.  Is it necessary 

for the FEIS to include such data and analysis?

A12: No, it is not.  It has been well recognized in the scientific literature for over a century that 

organisms dwelling in rivers are adapted to changing flows and velocities (see, for 

example, textbooks such as: T. T. Macan (1963) Freshwater Ecology, Camelot Press, 

London; G. V. Nicolsky (1963) The Ecology of Fishes.  Academic Press, London; G. K. 

Reid (1961) Ecology of Inland Waters and Estuaries. Reinhold, New York). 

Q13: Do the literature sources cited by Dr. Young in A.20 in support of his contentions 

about human-caused sources of flow variability deal with situations comparable to 

that at Vogtle? 

A13: No, they do not.  The references cited deal primarily with biological impacts to mussels 

and fish from flow changes from impoundments and with other species declines due to 
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human activities unrelated to flow.  Exhibit JTI000016 (Vaughan and Taylor 1999) 

observed loss of mussel species downstream of mainstem and tributary reservoirs in 

Oklahoma.  Exhibit JTI000017 (Ricciardi and Rasmussen 1999) deals with general 

extinction rates of North American freshwater fauna, and relates them to many sources of 

habitat change including pollution, land-use changes and flow regulation by dams.  

Exhibit JTI000018 (Cosgrove and Hastie 2001) relates the loss of a particular mussel 

species to “river engineering” in Scotland, particularly channel and bank modifications.  

Exhibit JTI000018 (Layzer and Scott 2006) deals with major changes in river mussels 

and fish in the Holston River, Tennessee, downstream of Douglas Dam affected by flow 

changes due to hydroelectric plant discharges and low dissolved oxygen content.  These 

studies are, at best, peripheral to the points claimed by Dr. Young regarding impacts of 

flow changes due to the Vogtle facility.  For those studies that did concern human-

induced flows, discontinuous dam discharges are not relevant to evaluating impacts of the 

nearly continuous withdrawal of Savannah River water by the proposed Vogtle 3 & 4 

cooling-tower facility.

Q14: Does entrainment increase as river levels drop, as indicated by Dr. Young in A.22 of 

his testimony? 

A14: Generally, no. Ichthyoplankton abundance decreases in the river in mid-summer because 

fish reproduction ceases at the time when river flows generally decrease. So, although the 

percent withdrawal increases, there would be no expected increase in entrainment at that 

time. 
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Q15: Is it your understanding that the NRC guidelines for environmental impact 

assessments requires staff to “consider all possible river conditions” as suggested by 

Dr. Young in A.27? 

A15: No. It would be impossible for any analyst to consider all possible river conditions. As 

provided for in the NRC guidelines, the FEIS evaluated a range of representative river 

flows. 

Q16: Would the lethal temperatures cited from the references listed by Dr. Young in 

A.27, (80-90°F) occur in the Savannah River during the spring and early summer 

when eggs and larvae of the ichthyoplankton are drifting past and possibly into the 

Vogtle thermal discharge plume? 

A16: No . The temperatures would not generally be that high at the time of year when most 

ichthyoplankton occur in the river. Temperatures in the 2008 ichthyoplankton study 

(SNC000005) reached this range only in mid June when most ichthyoplankton drift had 

been completed (Table C-1). 

Q17: In citing lethal temperatures for various fish species in his A.27, Dr. Young does not 

mention any duration of exposure. Is duration of exposure important for causing 

mortality?

A17: Yes. It is well known that the lethal effects of high temperature are caused by a 

combination of exposure temperature and the duration of that exposure (see, for example, 

the Heat and Temperature chapter of the National Academy report Water Quality Criteria 

1972 published by the Environmental Protection Agency in 1973).  Temperatures well 

above the “lethal temperature” can be tolerated for brief periods, known as resistance 

times. In the studies cited by Dr. Young, Exhibit JTI00011 (Steir and Crance 1985) refers 
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to the 80.1° number as a long-term exposure temperature “unsuitable for hatching of eggs 

and eventual development of larvae”; Exhibit JTI000012 (Pardue 1983) also refers to a 

holding temperature for alewife and blueback herring, not a brief exposure. Exhibits 

JTI000013, JTI000014, and JTI000015 are not relevant because neither the shortnose 

sturgeon nor the striped bass spawn in the vicinity of Vogtle so their eggs and larvae are 

not present (see A.22 below). 

Q18: Do we know the exposure times of ichthyoplankton to elevated temperatures in the 

thermal plume of Vogtle Unit 1 & 2 (and by inference what they would be for the 

proposed Units 3 & 4)?

A18: Yes, approximately.  The thermal discharge enters the river as a high-velocity jet (21.8 

ft/s; FEIS at 5-18), which induces rapid turbulent mixing with the surrounding ambient-

temperature water. This rapid mixing causes the temperature of the discharged water to 

drop rapidly to near ambient temperatures, as I discussed in earlier testimony (A57-61). 

At a river flow velocity of 1.5 ft/s (FEIS at 5-17) the CORMIX model calculated that the 

maximum extent of the mixing zone to the 5°F temperature rise above ambient, under 

conditions causing the maximum temperature difference between ambient and discharge, 

would be 97 ft (FEIS at 5-18).  At a river velocity of 1.5 ft/s, this distance would be 

covered in 65 seconds.  Considering that the plume would be accelerated by the higher 

velocity of the discharge, the distance would be covered in much less time.  Any 

ichthyoplankton mixed into the thermal plume along its length would receive a fraction 

of the maximum duration of exposure.  Therefore, the duration of exposure to any 

potentially lethal temperatures in all likelihood would be too brief to cause mortality, 



10

even assuming that temperatures in the plume were above the long-term lethal level at 

some points. 

Q19: Dr. Young cites data on lethal temperatures for eggs and larvae of several species in 

his A.27, including shortnose sturgeon and striped bass. Is it your understanding 

that shortnose sturgeon and striped bass spawn in the vicinity of Vogtle such that 

their eggs and larvae would be vulnerable to being drawn into the thermal plume? 

A19: No. As I have detailed in Exhibit SNC000051, shortnose sturgeon spawn on a limited 

amount of rocky substrate in the Savannah River near Augusta, Georgia (River Miles 

179-190; Hall et al. 1991).  Their eggs are adhesive (Crance 1986; JTI000013) and would 

not naturally drift the 30 miles to the Vogtle site. Larvae seek bottom crevasses near the 

spawning site upon hatching (Crance 1986; JTI000013), so they, too, would be unlikely 

to drift to the Vogtle site. No shortnose sturgeon larvae were collected in the 2008 SNC 

ichthyoplankton study (Exhibit SNC000005).  Striped bass are known from several 

studies to spawn at the upper end of the Savannah River estuary, many miles downstream 

from Vogtle (Exhibit SNC000051). Thus, their eggs and larvae, which are prominent 

components of the ichthyoplankton at that location, would not be found near the Vogtle 

site. Striped bass eggs and larvae were not found in the SNC’s 2008 ichthyoplankton 

study (Exhibit SNC000005).

Q20: A considerable amount of Mr. Sulkin’s testimony deals with Vogtle’s water use and 

its relationship to river flows as a measure of impacts from entrainment of aquatic 

species (ichthyoplankton) at low flows, which flows he says (e.g., in A.14 of his 

testimony) are not sufficiently analyzed in the FEIS.  Does entrainment of 
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ichthyoplankton into the intake or the mixing zone of the thermal discharge at 

Vogtle occur at the seasonal low flows or Drought Level 4?

A20: No, they do not. The biological community of concern for entrainment into the intake or 

mixing zone of the thermal discharge, the ichthyoplankton, occurs in the Savannah River 

in the spring and early summer when flows generally are at seasonal highs.  

Ichthyoplankton do not occur in the low flows that generally occur at other times of the 

year.  In the 2008 ichthyoplankton study (SNC000005), river flows were above 4,000 cfs 

until June and then gradually decreased to around 4,000 cfs thereafter (SNC000005 at 

Table B-2).  The majority of ichthyoplankton had passed by June (Id. at Table C-1). 

Q21: Is it likely that ichthyoplankton will be present and impacted by flows of 2,000 cfs or 

less?

A21: No.  The biological community of concern for entrainment, the ichthyoplankton, occurs 

in the spring and early summer when flows generally are at seasonal highs.  Using Mr. 

Sulkin’s calculation in A.18 of his testimony that Unit 3 & 4 withdrawals begin to exceed 

the 5% threshold at 2,000 cfs at the maximum withdrawal scenario, it is unlikely that 

ichthyoplankton will be impacted by flows of 2,000 cfs or less.

Q22: Mr. Sulkin calculates at A.20 of his testimony that cumulative withdrawals of Units 

1-4 will begin to exceed 5% at normal operating mode at 3,100 cfs.  Is it likely that 

ichthyoplankton will be present and impacted at these flows? 

A22: No, it is still unlikely.

Q23: Mr. Sulkin criticizes the Staff’s method of estimating impacts in A.25 because it 

“does not capture the time dimension – the frequency of extremely low flows and 

their duration.”  Is his criticism valid?
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A23: No.  There is no indication that there will be a high frequency or long duration of low 

flows below 2,000 cfs at the Vogtle site in spring-early summer when ichthyoplankton 

are present.  Thus, estimates of impacts would not change considering this information.

Q24: Are the scholarly or learned journals, articles or treatises referenced in this rebuttal

testimony of the type commonly relied upon in your profession?

A24: Yes.

Q25: Does this conclude your testimony?

A25: Yes.






