
1 Joint Intervenors include the Center for a Sustainable Coast, Savannah Riverkeeper,
Southern Alliance for Clean Energy, Atlanta Women’s Action for New Directions, and Blue
Ridge Environmental Defense League.  
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MEMORANDUM AND ORDER
(Providing Proposed Questions for Docketing)

Pursuant to 10 C.F.R. § 2.1207(a)(3)(iii), this issuance and the accompanying

attachments, which are the proposed questions submitted to the Licensing Board by applicant

Southern Nuclear Operating Co. (SNC), the NRC staff, and Joint Intervenors1 in connection with
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2 Copies of this memorandum and order were sent this date by the agency’s E-Filing
system to counsel for (1) applicant SNC; (2) Joint Intervenors; and (3) the staff. 

the contested evidentiary hearing conducted on March 16-19, 2009, should be placed by the

Office of the Secretary into the public docket of this proceeding.

It is so ORDERED.

FOR THE ATOMIC SAFETY
   AND LICENSING BOARD2

                    /RA/                                        
G. Paul Bollwerk, III
CHAIRMAN

Rockville, Maryland

July 24, 2009
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February 2, 2009 

 
 
 
 
Hon. G. Paul Bollwerk, III 
Atomic Safety and Licensing Board 
Nuclear Regulatory Commission 
Washington, D.C.   20555-0001 

Re: Southern Nuclear Operating Co., Inc. (ESP for Plant Vogtle) 
Docket No. 52-011-ESP - ASLBP No. 07-850-01-ESP-BD01 

Dear Judge Bollwerk: 

In accordance with the order of the Atomic Safety and Licensing Board dated December 
15, 2008, Southern Nuclear Operating Company's proposed cross-examination questions, 
directed to Joint Intervenors' direct testimony in the Vogtle 3 and 4 Early Site Permit Contested 
Hearing, are attached to this letter.  

Please do not hesitate to contact me if you have any questions 

Sincerely, 
 
/s/ M. Stanford Blanton 
 
M. Stanford Blanton 

MSB:dc 
Attachments 
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SOUTHERN NUCLEAR OPERATING COMPANY’S QUESTIONS  
FOR THE BOARD ON JOINT INTERVENORS’ REVISED  

PRE-FILED DIRECT TESTIMONY OF BARRY W. SULKIN RELATED TO 
ENVIRONMENTAL CONTENTION 1.2 

 
Pursuant to the Atomic Safety and Licensing Board’s (“ASLB” or “Board”) Orders of 

October 24, 2008 and December 15, 2008,1 and in accordance with 10 C.F.R. § 2.1207(a)(3), 

Southern Nuclear Operating Company (“SNC”) hereby submits proposed questions for the 

Board to consider propounding to Mr. Barry W. Sulkin at the Hearing regarding Environmental 

Contention 1.2 (“EC 1.2”).  These questions are based on Mr. Sulkin’s testimony originally filed 

on January 9, 2009, related to EC 1.2 and revised on February 2, 2009.2 

Following the guidelines for submittals of requests for cross-examination by the parties, 

this submittal provides a description of the issues, the objective of the line of questioning and the 

proposed line of questions that will lead to the objective of the questioning.  See 10 C.F.R. § 

2.1204(b)(i) – (iii). 
                                                 

1 Memorandum and Order (Revised General Schedule) (“October 24 Order”) and Memorandum and Order 
(Contested Evidentiary Hearing Administrative Matters) (“December 15 Order”).  

2 References to Question and Answer numbers are to the Revised Pre-filed Direct Testimony of Barry W. 
Sulkin in Support of EC 1.2, filed by Joint Intervenors on February 2, 2009.  To the extent these questions also 
address issues raised by Mr. Sulkin’s revised parallel testimony submitted in support of EC 1.3, these cross-
examination questions are proposed in regard to that testimony as well.    
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I. Description of the Issues 

A. Mr. Sulkin’s Background, Experience and Preparation 

B. Staff’s Method of Estimating Impacts 

C. Mr. Sulkin’s Use of the “Surrogate Method” 

II. Objectives 

A. Mr. Sulkin’s Background, Experience and Preparation 

 1. Establish Mr. Sulkin’s lack of experience preparing NEPA documents. 

2. Explore Mr. Sulkin’s knowledge of the Savannah River in the vicinity of 
the Vogtle Site.   

B. Staff’s Method of Estimating Impacts 

1. Establish that the only basis for Mr. Sulkin’s conclusion that the FEIS is 
inadequate is his belief that the “surrogate method” is flawed. 

  2. Explore Mr. Sulkin’s criticism of the 5% threshold. 

3. Probe Mr. Sulkin’s accusations that the Staff can manipulate its method 
for assessing impacts. 

C. Mr. Sulkin’s Use of the “Surrogate Method” 

 1. Explore Mr. Sulkin’s proposed method for assessing impacts.  

  2. Understand Mr. Sulkin’s artificial withdrawal rate calculations. 

3. Examine how Mr. Sulkin’s conclusions do not consider the coincidence of 
the biological community of concern with potential low river flows. 

III. Proposed Line of Questions 

A. Mr. Sulkin’s Background, Experience and Preparation 

 1. Establish Mr. Sulkin’s lack of experience preparing NEPA documents. 

a. In giving your opinion in this matter, you have not identified in 
A.6 that you relied on any personal experience related to the 
preparation of or assistance in the preparation of NEPA 
documents, have you? 
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b. Are you familiar with the NRC’s three significance levels for 
assessing impacts? 

c. You testify in A.11 that you have “come to three conclusions” 
based on your analysis of the FEIS and supporting documents.  Are 
these conclusions based on assessing impacts for purposes of the 
NEPA scale? 

3. Explore Mr. Sulkin’s knowledge of the Savannah River in the vicinity of 
the Vogtle Site.   

a. You have not identified in A.6 of your testimony that your opinion 
is based on any personal observation of the Savannah River in the 
vicinity of Plant Vogtle, have you? 

b. Your testimony is not based on any personal observation of the 
current intake canal operations at Plant Vogtle or of the proposed 
intake site, is it? 

B. Staff’s Method of Estimating Impacts 

1. Establish that the only basis for Mr. Sulkin’s conclusion that the FEIS is 
inadequate is his belief that the “surrogate method” is flawed. 

a. Doesn’t your criticism of the FEIS in A.9 and A.10 involve only 
the Staff’s use of withdrawal rate as a percentage of total flow as 
an indicator of potential impacts?  

b. Isn’t it true that this “surrogate method,” as you call it, is not the 
only approach taken in the FEIS for identifying impacts and 
discharge? 

i. On page 5-30 of the FEIS, doesn’t it state that a number of 
factors influence the degree to which impingement and 
entrainment affect the aquatic biota? 

ii. And doesn’t the Staff go on at pp. 5-30 – 5-31 to discuss 
consideration of SNC’s use of a closed-cycle wet cooling 
tower system, the intake design through-screen velocity, 
and SNC’s use of design and construction technologies for 
minimizing impingement mortality and entrainment, 
including that the intake canal would be built so that the 
river flow is almost perpendicular to the intake canal flow 
and the installation of a weir wall? 

iii. In assessing impacts, doesn’t the Staff also consider the 
1985 Final Environmental Statement for Units 1 and 2 as 
indicated at p. 5-31?  And analysis of an assessment 
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performed for the Department of Energy to estimate 
entrainment rates for the Savannah River Site, as indicated 
at p. 5-31? 

iv. Doesn’t the FEIS indicate that the Staff also considered a 
site visit, and the non-reporting of any “Unusual or 
Important Environmental Events” for purposes of Units 1 
and 2 Environmental Protection Plan at 5-33?  

c. Isn’t it true that the tables attached to your testimony and marked 
JTI000021 are exactly this: expressing the withdrawal rate as a 
percentage of flow, just like the so-called surrogate method you 
criticize? 

  2. Explore Mr. Sulkin’s criticism of the 5% threshold. 

a. You testify at A.12 that there is no justification for setting the 
threshold of significance at 5%.  Isn’t it true that this threshold is 
set in the EPA’s § 316(b) rule? 

b. You testify in A.13 that EPA has determined in its 316(b) rule that 
withdrawals greater than 5% are inappropriate.  Isn’t it true that 
EPA’s determination is based on average annual flows, rather than 
the unlikely, temporary low flows with which you later try to 
compare this percentage? 

c.  Isn’t it true that EPA equates withdrawals of less than 5% with a 
finding of best available cooling technology?  

d. Doesn’t it logically follow that the impacts from withdrawals less 
than 5% would be less significant than those from withdrawals that 
exceed 5%? 

3. Probe Mr. Sulkin’s accusations that the Staff can manipulate its method 
for assessing impacts. 

a. You testify at A.14 that the FEIS “purports to analyze flows below 
Drought Level 3, at 3,000 cfs and 2,000 cfs, but . . . these results 
are not included in the Tables.  Isn’t this analysis included in the 
text at pp. 5-20 (see Errata), 5-38 and 7-6? 

b. Your testimony indicates that the FEIS “obfuscates” the potential 
impacts by presenting some results in charts and other in text.  Are 
you aware of any NEPA requirement that an agency present all of 
its information in a table format? 

c. In fact, you were able to locate all of the data you state is obscured 
by reviewing the FEIS, weren’t you?  
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C. Mr. Sulkin’s Use of the “Surrogate Method” 

 1. Explore Mr. Sulkin’s proposed method for assessing impacts.  

a. You used the same method the Staff used to calculate impacts, for 
example, in your Tables attached as JTI000021, correct? 

b. To arrive at different withdrawal percentages than the Staff, you 
assumed hypothetical lower flows and maximum withdrawal, 
correct? 

c.  And these calculations using lower flows and maximum 
withdrawal yielded withdrawal rates greater than 5%, correct? 

d. The Staff didn’t represent its rates as being calculated at these 
lower rates and at maximum withdrawal levels, did it? 

e. Didn’t you simply “manipulate” the method used by the Staff to 
calculate impacts greater than 5% and then apply the same 
significance threshold you criticize as having no basis? 

f. You have not independently obtained “site-specific information to 
justify setting the threshold” at some percentage other than 5%, 
have you? 

  2. Understand Mr. Sulkin’s artificial withdrawal rate calculations. 

a. Your testimony at A.15 and A.16 states that your assumed Drought 
Level 4 flow is “the hypothetical unimpaired minimum flow if 
there were no dams or reservoirs” and that Drought Level 4 means 
there is no conservation storage remaining in upstream reservoirs? 
What is the basis of your assumption that there would be no 
conservation storage remaining in upstream reservoirs?  

b. You testify in A.15 that you assumed that the flow at Drought 
Level 4 is 957 cfs.  Isn’t it true that the lowest flow observed at 
Plant Vogtle during the most recent drought is 3 to 4 times higher 
than this?  

c.  The area of the Savannah River in the vicinity of Plant Vogtle has 
experienced record drought over the past several years, has it not?  

d.  Aren’t the lowest recorded flows at Plant Vogtle during this record 
drought significantly higher than 957 cfs, as shown in 
SNC000016?    

f.  Didn’t you previously testify in your declaration submitted in 
support of Joint Intervenors’ Response to SNC’s Motion for 
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Summary Disposition of EC 1.2, labeled Exhibit, JTI000031, at 
p.9, that a reasonable Drought Level 4 flow estimate would be 
equivalent to 3600 cfs?  

g.  What is the basis for your reference in A.18 to recent flows of 
3100 cfs in the area of Plant Vogtle?  

i.  Have you reviewed the U.S Geological Survey records submitted 
as SNC 000016?  Isn’t the lowest flow those records indicate well 
in excess of 3100 cfs?  

j. Is it your testimony that the Staff should have used an assumed 
river flow that is a small fraction of the lowest flow ever recorded 
on the Savannah River at Plant Vogtle in order to take a hard look 
at aquatic impacts?  

3. Examine how Mr. Sulkin’s conclusions do not consider the coincidence of 
the biological community of concern with potential low river flows. 

a. Isn’t it true that the biological community of concern for 
entrainment into the intake or mixing zone of the thermal discharge 
– ichthyoplankton – occurs in the spring and early summer? 

b. Isn’t it also true that river flows are generally at seasonal highs 
during these times? 

c. Based on your own surrogate calculations, withdrawals begin to 
exceed the 5% threshold at 2,000 cfs at the maximum withdrawal 
rate.  Daily flows of 2,000 cfs have never been recorded in the 
downstream vicinity of Plant Vogtle, have they?  

d.  Even if those low flows were ever to occur, it would be more likely 
that they would occur during the dry season, rather than the wet 
season, isn’t that correct? 

e. Isn’t it unlikely that ichthyoplankton would be present and 
impacted at such flows? 

 
 
Respectfully submitted, 
 
(Original signed by M. Stanford Blanton) 
 
 
__________________________________________ 
M. Stanford Blanton, Esq. 
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C. Grady Moore, III, Esq. 
BALCH & BINGHAM LLP 
1710 Sixth Avenue North 
Birmingham, AL 35203-2015 
Telephone: (205) 251-8100 
Facsimile: (205) 226-8798 
 
COUNSEL FOR SOUTHERN NUCLEAR 
OPERATING COMPANY 
 
 
Kathryn M. Sutton, Esq. 
MORGAN, LEWIS & BOCKIUS LLP 
1111 Pennsylvania Avenue, NW 
Washington, DC 20004 
Telephone: (202) 739-5738 
Facsimile: (202) 739-3001 
 
 
CO-COUNSEL FOR SOUTHERN NUCLEAR 
OPERATING COMPANY 
 
 

Dated this 2nd day of February, 2009. 
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SOUTHERN NUCLEAR OPERATING COMPANY’S QUESTIONS 
FOR THE BOARD ON JOINT INTERVENORS’ PRE-FILED DIRECT TESTIMONY 

OF SHAWN P. YOUNG RELATED TO ENVIRONMENTAL CONTENTION 1.2 
 

Pursuant to the Atomic Safety and Licensing Board’s (“ASLB” or “Board”) Orders of 

October 24, 2008 and December 15, 2008,1 and in accordance with 10 C.F.R. § 2.1207(a)(3), 

Southern Nuclear Operating Company (“SNC”) hereby submits proposed questions for the 

Board to consider propounding to Dr. Shawn Young at the Hearing regarding Environmental 

Contention 1.2 (“EC 1.2”).  These questions are based on Dr. Young’s testimony originally filed 

on January 9, 2009, specifically questions 1-28, and refiled on February 2, 2009, which address 

EC 1.2.2 

Following the guidelines for submittals of requests for cross-examination by the parties, 

this submittal provides a description of the issues, the objective of the line of questioning and the 

proposed line of questions that will lead to the objective of the questioning.  See 10 C.F.R. § 

2.1204(b)(i) – (iii). 

                                                 
1 Memorandum and Order (Revised General Schedule) (“October 24 Order”) and Memorandum and Order 

(Contested Evidentiary Hearing Administrative Matters) (“December 15 Order”).  
2 References to Question and Answer numbers are to the Revised Pre-filed Direct Testimony of Shawn P. 

Young on EC 1.2, filed by Joint Intervenors on January 9, 2009. 
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I. Description of the Issues 

A. Dr. Young’s Experience and Preparation 

B. Dr. Young’s Understanding of NEPA Analyses 
 

C. Scope of EC 1.2 
 

D. Impacts from Impingement/Entrainment and Thermal Discharge 
 

II. Objectives 

A. Dr. Young’s Experience and Preparation 

1. Explore Dr. Young’s lack of experience relative to preparation of NEPA 
documents. 

 
2. Ascertain Dr. Young’s familiarity with the VEGP site.   

 
B. Dr. Young’s Understanding of NEPA Analyses 

 
1. Explore Dr. Young’s understanding of what information NEPA and the 

NRC’s guidelines for preparation of EISs require the Staff to include in 
order to assess impacts. 
 

C. Scope of EC 1.2 
 

1. Clarify Dr. Young’s understanding of “in the vicinity.”   
 

D. Impacts from Impingement/Entrainment and Thermal Discharge 
 

1. Determine whether Dr. Young believes SNC’s 2008 impingement and 
entrainment studies answer his call to adequately assess the composition, 
distribution and vulnerability to entrainment of the ichthyoplankton in the 
vicinity of the VEGP site. 

 
2. Explore Dr. Young’s criticism of the Staff’s assumption of uniform drift 

distribution. 
 

3. Probe Dr. Young’s knowledge of current and historical Savannah River 
flows. 
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4. Explore Dr. Young’s assertion that the FEIS should have considered other 
flows. 

 
5. Explore Dr. Young’s bases for his assertion that the FEIS lacks analysis of 

impacts under elevated temperatures. 
 

III. Proposed Line of Questions 

A. Dr. Young’s Experience and Preparation 

1. Explore Dr. Young’s lack of experience relative to preparation of NEPA 
documents. 

 
a. In giving your opinion in this matter, you have not identified that 

you relied on any personal experience related to the preparation of 
or assistance in the preparation of NEPA documents, have you? 

 
2. Ascertain Dr. Young’s familiarity with the VEGP site.   
 

a. In A.8 of your testimony you do not include in your actions taken 
in preparation for your testimony a visit to the VEGP site.  Have 
you actually visited the VEGP site?  Have you inspected the 
existing intake canal or the proposed intake site? 

 
b.  So it is correct that none of your opinions regarding impacts of 

VEGP 3 and 4 on the Savannah River are based on personal 
observations of the river in the vicinity of the intake canal?  

 
 

B. Dr. Young’s Understanding of NEPA Analyses 
 

1. Explore Dr. Young’s understanding of what information NEPA and the 
NRC’s guidelines for preparation of EISs require the Staff to include in 
order to assess impacts. 
 

a. Are you familiar with the NRC’s three significance levels for 
assessing impacts? 

 
b. Isn’t it true that on the NRC’s scale for assessing impacts, 

impacts are determined to be SMALL if environmental effects 
would not noticeably alter any important attribute of the 
resource? 
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c. And, according to NUREG – 1437, impacts are determined to be 
MODERATE only if environmental effects are sufficient to alter 
noticeably important attributes of the resource, isn’t that correct? 

 
d. When an analysis indicates a SMALL impact, then determining 

“how small” the impact is would not be necessary for purposes 
of NRC’s scale, would it? 

 
 

C. Scope of EC 1.2 
 

1. Clarify Dr. Young’s understanding of “in the vicinity.”   
 

a. Isn’t it true that EC 1.2 is limited to the impacts to aquatic species 
“in the vicinity” of VEGP? 

 
b. You testify in A.13 that the FEIS does not provide sufficient data 

to substantiate conclusions regarding the impacts of entrainment on 
the fish species located in the Middle, Lower and estuarine 
Savannah River in the vicinity of the VEGP site.  Can you provide 
mile points for the beginning and end of each “area” – Middle, 
Lower and estuarine Savannah River? 

 
c. Isn’t it true that the estuarine Savannah River is approximately 120 

miles from the VEGP site?  
 
d. Is it your testimony that impacts to the Lower or estuarine 

Savannah River are in the vicinity of VEGP? 
 
 

D. Impacts from Impingement/Entrainment and Thermal Discharge 
 

 
1. Determine whether Dr. Young believes SNC’s 2008 impingement and 

entrainment studies answer his call to adequately assess the composition, 
distribution and vulnerability to entrainment of the ichthyoplankton in the 
vicinity of the VEGP site. 

 
a. Have you reviewed the field studies and quantitative analysis of 

river ichthyoplankton, entrainment and impingement conducted 
by SNC in 2008 and submitted as part of this proceeding? 

 
b. You are not aware of any similar field studies in the vicinity of 

the proposed intake structure that have come to conclusions 
different than those in the SNC study, are you? 
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2. Explore Dr. Young’s criticism of the Staff’s assumption of uniform drift 

distribution. 
 

a. Although you criticize the uniform drift assumption, you have no 
evidence that the drift community is somehow concentrated at 
the proposed Units 3 and 4 intake, do you?   

 
b. You testify in A.15 that not all of the larval fish that inhabit the 

Savannah River near VEGP are capable of avoiding the predicted 
water intake velocities by applying the threshold velocity of 1 
ft/sec.  Will you read the entire quotation from the FEIS 
(NRC000001) on this matter on page 5-30 paragraph 4?  It 
doesn’t actually say what you have tried to imply it says, does it?  

 
c. Isn’t it a fact that the actual velocity through the screens of the 

intake is designed to be less than 6 inches/second?  Isn’t the 
velocity less than this a few feet away from the intake?   

 
d. Wouldn’t you agree that a velocity of 6 inches/second at the 

mouth of the intake is unlikely to have any significant 
impingement impact more than a few feet away?  

 
e. Isn’t it a fact that the FEIS, for example at p5-33, does not rely 

on any larval fish mobility to reach its conclusion that impacts 
will be SMALL? 

 
3. Probe Dr. Young’s knowledge of current and historical Savannah River 

flows. 
 

a. The FEIS, e.g. at 7-24, considers Savannah River flows at 3000 
and even 2000 cfs.  Your testimony does not acknowledge this 
analysis, does it?  

 
b. You are aware that Savannah River Flows at Plant Vogtle have 

never been recorded as low as 2000 cfs aren’t you? 
 

4. Explore Dr. Young’s assertion that the FEIS should have considered other 
flows. 

 
a. You claim that variability in the Savannah River flow caused by 

VEGP’s intake exceeds that due to natural causes.  Isn’t it 
actually true that withdrawals will be generally consistent and 
not induce variability? 
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b. The references you cite in A.20 deal with biological impacts 
from major changes in river flows due to river engineering 
projects, such as reservoir operations, don’t they?  The chart on 
the last page of SNC000016 shows present variations in 
Savannah River flows.  In no way will the proposed intake for 
Vogtle Units 3 & 4 cause changes in Savannah River flows 
similar to those shown in SNC000016, will it? 

 
c. Although your testimony expresses conclusions about 

entrainment and impingement impacts at extremely low flows, 
isn’t it true that the ichthyoplankton in the Savannah River near 
the VEGP site peak during seasonal high flow, not low flows? 

 
5. Explore Dr. Young’s bases for his assertion that the FEIS lacks analysis of 

impacts under elevated temperatures. 
 
 

a. Isn’t it true that duration of exposure to the thermal plume is a 
factor that should be considered in analyzing the lethality of the 
plume to fish?  

 
b. Isn’t it true that your conclusions related to the temperatures you 

cite as being lethal to fish passing through the thermal plume 
ignore the required duration of exposure? 

 
c. Aren’t these species-specific temperatures misleading without 

corresponding required durations of exposure? 
 
d.  Have you reviewed the thermal measurements provided by SNC in 

Exhibit SNC000011?  Isn’t it true that those measurements 
indicate that the temperature of the river in September, upstream of 
the Unit 1 and 2 Discharge point, is 27.5 degrees Celsius, or 82 
degrees Fahrenheit? 

 
e. Isn’t it also true that the temperature of the river below the 

discharge point was basically the same as the upstream 
temperature?  
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Respectfully submitted, 
 
 

 
(Original signed by M. Stanford Blanton) 
 
 
M. Stanford Blanton, Esq. 
C. Grady Moore, III, Esq. 
BALCH & BINGHAM LLP 
1710 Sixth Avenue North 
Birmingham, AL 35203-2015 
Telephone: (205) 251-8100 
Facsimile: (205) 226-8798 
 
COUNSEL FOR SOUTHERN NUCLEAR 
OPERATING COMPANY 
 
Kathryn M. Sutton, Esq. 
MORGAN, LEWIS & BOCKIUS LLP 
1111 Pennsylvania Avenue, NW 
Washington, DC 20004 
Telephone: (202) 739-5738 
Facsimile: (202) 739-3001 
 
CO-COUNSEL FOR SOUTHERN NUCLEAR 
OPERATING COMPANY 
 
 

Dated this 2nd day of February, 2009. 
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SOUTHERN NUCLEAR OPERATING COMPANY’S QUESTIONS  
FOR THE BOARD ON JOINT INTERVENORS’ REVISED  

PRE-FILED DIRECT TESTIMONY OF WILLIAM POWERS TO ENVIRONMENTAL 
CONTENTION 1.3 

 
Pursuant to the Atomic Safety and Licensing Board’s (“ASLB” or “Board”) Orders of 

October 24, 2008 and December 15, 2008,1 and in accordance with 10 C.F.R. § 2.1207(a)(3), 

Southern Nuclear Operating Company (“SNC”) hereby submits proposed questions for the 

Board to consider propounding to Mr. William Powers at the Hearing regarding Environmental 

Contention 1.3 (“EC 1.3”).  These questions are based on Mr. Powers’ testimony originally filed 

on January 9, 2009, related to EC 1.3 and revised on February 2, 2009.2 

Following the guidelines for submittals of requests for cross-examination by the parties, 

this submittal provides a description of the issues, the objective of the line of questioning and the 

proposed line of questions that will lead to the objective of the questioning.  See 10 C.F.R. § 

2.1204(b)(i) – (iii). 

                                                 
1 Memorandum and Order (Revised General Schedule) (“October 24 Order”) and Memorandum and Order 

(Contested Evidentiary Hearing Administrative Matters) (“December 15 Order”).  
2 References to Question and Answer numbers are to the Revised Pre-filed Direct Testimony of Barry W. 

Sulkin in Support of EC 1.3, filed by Joint Intervenors on February 2, 2009. 
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SNC’s Proposed Cross Examination Questions for Mr. William Powers  
Regarding EC 1.3 Revised Pre-filed Direct Testimony 

 
I. Description of Issues 

A.  AP1000 Standard Design 

B. Comparison of Existing Dry Cooling Applications 

C. Effect of Dry Cooling on an AP1000 unit at Vogtle 

D. Impact of Climate on Dry Cooling 

II. Objectives 

A. AP1000 Standard Design 

1. Determine Mr. Powers’ understanding of the “standard design” for the 
AP1000. 

2. Determine the basis for Mr. Powers’ testimony that the use of an ACC 
would not require substantial modifications to the standard design for the 
AP1000.  

3. Understand the basis of Mr. Powers’ assertion that a single stage, high 
backpressure turbine and the multi-stage AP1000 turbine are 
interchangeable. 

B. Comparison of Existing Dry Cooling Applications 

1. Understand the basis for Mr. Powers’ comparison of an AP1000 unit to 
the smaller, high backpressure units referenced in his testimony.  

2. Understand Mr. Powers’ testimony with regard to the Heller System 
(JTI000038). 

C. Effect of Dry Cooling on an AP1000 at Vogtle 

1. Understand the basis for Mr. Powers’ testimony regarding the financial, 
economic, and performance impacts of an ACC at Vogtle. 

2. Examine Mr. Power’s calculations and analysis with regard to the size an 
ACC that could be utilized at Vogtle, the parasitic load of such an ACC, 
and the resulting loss of capacity. 

D. Impact of Climate on the Efficiency of Dry Cooling 
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1. Understand Mr. Powers’ testimony with regard to the impact of the 
climate at the Vogtle site on the efficiency of a dry cooling system.   

III. Proposed Cross-Examination Questions 

A. AP1000 Standard Design 

1. Determine Mr. Powers’ understanding of the “standard design” for the 
AP1000. 

a. In A9 of your direct testimony, you state that you have reviewed 
the ESP application, the FEIS and Exhibit JTI000034 in 
preparation for such testimony.  None of these documents contain 
detailed design information, such as site diagrams, equipment 
layouts or single line drawings for the AP1000 or do they?  

b. Please explain your understanding of the standard AP1000 design 
configuration. 

c. Are you aware of the Westinghouse AP1000 Design Control 
Document (DCD)?  Would you agree that this would be a 
reasonable standard for interpreting what constitutes the standard 
design for an AP1000 nuclear plant?  

d. In A23 of your direct testimony, you state that “a standard design 
serves as a point of departure for customizing the design for a 
specific site with specific site constraints.”   

i. Explain the basis for your position. Is there a difference 
between a standard design and a custom design?  If so what 
is the difference?  

ii. What evidence do you present to support this position? 

iii. Does the DCD, or any other NRC rule or guidance, support 
this position? 

e. Please read the first two sentences of Section 10.2.2.1 of the DCD 
(Exhibit SNC000028).  Would you agree that this section is very 
specific in its designation of a particular model turbine, namely a 
“TC6F 52-inch last-stage blade unit,” as part of the standard 
AP1000 design?  Does the DCD mention any other type of 
turbine? 

f. Have you reviewed Chapter 10.2 of the AP1000 Design Control 
Document?  What does that chapter describe?  
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g. Isn’t it true that Chapter 10.2.2.1 of the AP1000 DCD specifies the 
turbine to be used with the AP1000 as a 1800-rpm tandem 
compound, six-flow, reheat unit with 52 inch last-stage blades 
(TC6F)?  

h. Isn’t it also true that Chapter 10.2.2.1 of the Design Control 
Document states that the turbine generator foundation is a spring-
mounted support system and consists of a concrete deck mounted 
on springs and supported on a structure that forms an integral part 
of the turbine? 

i. Isn’t it also true that the DCD states at Chapter 10.2.2.1 that the 
integrated design of the turbine foundation reduces the bracing and 
the number of columns required in the turbine building?  

j. Isn’t it true that certain safety analyses, such as the safety analysis 
of the risk of turbine generated missiles, is based on the turbine 
design in Chapter 10.2 of the DCD and that analysis might have to 
be redone if the turbine design were changed?  

k. Please read Sections 10.1 (first paragraph), 10.4 and 10.4.1 of the 
DCD (Exhibit SNC000027).  Would you agree that a steam surface 
condenser is considered part of the standard design for an AP1000 
plant?  Does the DCD mention any alternative for the steam 
surface condenser? 

l. You would agree, wouldn’t you, that all things being equal a dry 
cooling system produces higher turbine back pressure than a wet 
cooling system? 

m. Isn’t it also true that turbines such as those specified in the AP1000 
DCD generate greater electrical output at lower backpressures than 
at higher back pressures?   

n. Isn’t it also true that a dry cooling system for a given turbine is 
more likely to cause the turbine to reach its high back pressure trip 
point than a wet cooling system would? 

2. Determine the basis for Mr. Powers’ testimony that the use of an ACC 
would not require substantial modifications to the standard design for the 
AP1000.  

a. In A9 of your direct testimony, you state that you have reviewed 
the ESP application, the FEIS and Exhibit JTI000034 in 
preparation for such testimony.  None of these documents contain 
detailed design information, such as site diagrams, equipment 
layouts, or single line drawings for the turbine building or do they?  
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b. In A21 of your direct testimony, you state that removal of the 
surface condensers will create the room necessary to install ACC 
steam ducts.  Please direct the Board to the design information for 
the AP1000 that supports this testimony.  

c. Assuming the Vogtle turbine building is designed in accordance 
with chapter 10.2 of the AP1000 DCD, what changes would need 
to be made to the turbine foundation design to accommodate the 
installation of ACC steam ducts in the AP1000 turbine building?  

d. Given the statement in Chapter 10.2 of the DCD regarding the 
relationship between the turbine foundation design and the design 
of the remainder of the turbine building, have you analyzed the 
impact of a change to the turbine foundation on the rest of the 
building design?  

e. In A22 of your direct testimony, you appear to agree that 20-foot 
diameter openings in the turbine building wall will be necessary to 
allow the steam ducts to be interconnected to the ACC but state 
that the installation of these openings does not rise to the level of 
reworking the entire turbine building.  You also state that “No 
other significant physical modifications will be required in or to 
the turbine building.”   

i. What is the basis for your opinion? 

ii. How did you determine that no further modifications will 
be necessary? 

iii. Did you review any diagrams or line drawings? 

iv. Did you consult with Westinghouse? 

v. What evidence do you submit to support this statement? 

f. In A23 of your direct testimony, you state that “a standard design 
serves as a point of departure for customizing the design for a 
specific site with specific site constraints.”  Is it your opinion that 
the turbine building is a site specific structure?  Isn’t true that the 
turbine building is part of the approved standard design? 

g. In A23 of your direct testimony, you also state that “The 
engineering teams at Westinghouse Nuclear and Toshiba who 
developed the standard AP1000 design have no knowledge of site 
constraints specific to Plant Vogtle or any other site-specific 
design issues.  Moving boiler feedwater pumps to a slightly 
different location and providing openings in building walls to 
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accommodate ACC steam ducts is a minor design engineering 
adjustment that does not present an engineering challenge.” 

i. What is the basis for this statement?   

ii. Have you discussed this with the Westinghouse and 
Toshiba engineering teams?   

iii. Please direct the Board to the any AP1000 design 
information, diagrams or line drawings that support your 
opinion?   

3. Understand the basis of Mr. Powers’ assertion that a single stage, high 
backpressure turbine and the multi-stage AP1000 turbine are 
interchangeable.   

a. Throughout your testimony you assert that a single-stage, high 
backpressure turbine can be substituted for the AP1000 multi-stage 
turbine in order to accommodate a dry cooling system (A28).  Is it 
your contention that a smaller, single-stage turbine and the large 
multi-stage turbine currently specified for the AP1000 unit are 
interchangeable?  Please direct the Board to the data, calculations, 
models or figures you have relied upon to support this statement.   

b. What is the difference between a single stage, dual flow turbine 
and a more complex, multi-stage, multi-flow turbine? 

c. Please identify a commercial nuclear power plant that uses a single 
stage, high backpressure turbine. 

d. Are you aware of any electric generating unit with steam flows 
similar to an AP1000 (i.e., over 8,300,000 lbs/hr total, or around 
2,750,000 lbs/hr per duct) that utilizes a single-stage, high 
backpressure turbine? 

B. Comparison of Existing Dry Cooling Applications 

1. Understand the basis for Mr. Powers’ comparison of an AP1000 unit to 
the smaller, high backpressure units referenced in his testimony. 

a. In A18 and A26 of your direct testimony, you state that dry 
cooling is common at power plants in the United States and you 
refer to the Midlothian Energy plant in Dallas, Texas as a 1650 
MW plant.  Isn’t it true that the Midlothian plant is in fact six 
separate units of 275 MW each?  Please direct the Board to any 
studies, data, research or other evidence that establishes that these 
275 MW units are a legitimate basis for comparison with two 
1,117 MW units planned for Plant Vogtle.   
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b. Also in A18 and A26 of your direct testimony, you state that dry 
cooling is used at a 330 MW coal-fired plant in Wyoming.  Is it 
your testimony that a 330 MW coal-fired facility in Wyoming is 
comparable to two 1,117 MW units planned for Plant Vogtle in 
Augusta, Georgia?  

c. In A18 and A26 of your direct testimony, you state that dry 
cooling is used at the Matimba plant, a 4000 MW facility in South 
Africa.  Isn’t it true that the Matimba plant is in fact six smaller 
units of 665 MW each?   

d. Please refer to Exhibit SNC000031, which describes the cooling 
system of the Palo Verde Nuclear Plant in Arizona.  Is it your 
testimony that a cooling system that uses treated wastewater is 
equivalent to a dry cooling system?  If not, what is the basis of 
your testimony at paragraph 9 of JTI000035?  

e. Please identify any commercial nuclear power plant that utilizes 
dry cooling?  If so, what is the capacity of this unit? 

f. Please identify for the Board any electric generating unit that is 
1,100 MW or greater and utilizes dry cooling?   

2. Understand Mr. Powers’ testimony with regard to the Heller System 
(JTI000038). 

a. With regard to Exhibit JTI000038, how would you describe the 
Heller System? 

b. In megawatts, what is single largest electric generating unit that 
utilizes the Heller System? 

c. Does this unit use a single-stage or multi-stage turbine? 

d. Has the Heller System been installed for use with a nuclear unit?  
If so, where is it located and what is its capacity? 

e. JTI000038 does not identify a Heller System in use in connection 
with a turbine with a capacity of 1,100 MW or greater does it? 

f. How is the Heller System different than the dry cooling systems 
installed on the units you reference in your testimony (e.g., 
Midlothian, Matimba, and Wyodak)?   

g. How large is the Heller cooling tower? 

h. How many Heller cooling towers would be required for each 
AP1000 unit at Vogtle?  Isn’t it true that this number of Heller 
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towers would require substantially more land area than the wet 
cooling tower in the AP1000 standard design? 

C. Effect of Dry Cooling on an AP1000 at Vogtle 

1. Understand the basis for Mr. Powers’ testimony regarding the financial, 
economic, and performance impacts of an ACC at Vogtle. 

a. In A16 of your direct testimony, you state that “It is not necessary 
to maintain the same backpressure with dry cooling at peak 
conditions that would be achieved with wet cooling.”  Isn’t it true 
that lower backpressures at peak temperatures would result in 
greater unit output and more reliable operation for an AP1000 unit 
located on the Vogtle site?  

b. Regarding A17 of your direct testimony, what is the basis for your 
assertion that implementing a 35ºF ACC on an AP1000 unit 
located on the Vogtle site would only result in “an average 
efficiency penalty” of approximately 1.5 percent?  

c. How did you calculate this 1.5 percent figure?  What data, models 
or figures do you submit that verify such a claim? 

d. Does this 1.5 percent figure capture the additional consumptive 
power demand that an ACC would generate as compared to a wet 
cooling system? 

e. In A30 of your direct testimony, you state that “An ACC design 
system would be simpler than the standard AP1000 design. It is 
generally considered desirable in the power plant design 
engineering world to simplify complex systems whenever possible. 
Simplification generally makes the system more reliable.” 

i. How many fans, motors, and gear drives would be required 
for ACC sized to operate in conjunction with an AP1000 
unit on the Vogtle site?  How does this compare to a closed 
cycle wet system such as that proposed by SNC? 

ii. Isn’t it true that fans will wear out over time, motors have 
to be maintained, and gear drives have to have the oil 
changed on a routine basis? 

iii. Isn’t it true that, from a long-term maintenance 
perspective, it is most advantageous to have fewer moving 
parts in a system? 

f. Would you please read the following excerpt from pg. 5 of Exhibit 
SNC000034 (paper by Mr. Burns and Mr. Micheletti):  
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Both direct and indirect dry cooling systems. . .are larger and 
mechanically more complex than corresponding wet cooling 
systems. . . . [D]ry and hybrid cooling systems will have more 
fans, meaning more electrical motors, gearboxes and drive shafts. 
As such, labor requirements for a large ACC can be substantial. At 
one site with a 60-cell ACC. . . the maintenance staff was 
increased by two people for such activities as cleaning fan blades 
and heat exchanger tube fins, monitoring lube-oil systems, and 
leak-checking the vacuum system.”  

Do you agree with Mr. Burns and Mr. Micheletti that dry cooling 
systems have more moving parts and require more maintenance 
than wet cooling systems?  If not, what is the basis for your 
position? 

g. In A16 and A31 of your direct testimony, you state that high 
backpressure turbines are simpler and less expensive than standard 
backpressure turbines. Isn’t it true that a an 1,117 MW high 
backpressure turbine would have to be designed specifically for 
Plant Vogtle and that the cost of the development of such a first of 
a kind turbine would exceed the simple “scaling up” of a smaller 
turbine? 

2. Examine Mr. Power’s calculations and analysis with regard to the size an 
ACC that could be utilized at Vogtle, the parasitic load of such an ACC, 
and the resulting loss of capacity. 

a. In A32 of your direct testimony, you state that “SNC performed a 
flawed evaluation resulting in an ACC design oversized by at least 
100 cooling modules.  SNC selected a 20° F ITD ACC for the case 
study because it presumed that it is necessary to maintain the same 
backpressure with dry cooling at peak hot summer day site 
conditions as would be achieved with wet cooling.” 

i. Do you contend that dry cooling should be evaluated on the 
basis of higher backpressure than wet cooling under similar 
conditions? 

ii. Isn’t an “apples-to-apples” comparison necessary to 
balance the cost, size, and performance of an ACC verses 
the wet cooling system in the AP1000 Standard Design? 

b. In A33 of your direct testimony, you state that “a 230 module ACC 
with 30 MW parasitic fan load would result in the same annual 
energy penalty for the dry cooling option” as the 334 module ACC 
assumed in SNC’s evaluation.  
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i. What calculations, models, or analysis do you submit to 
support this position?  

ii. If SNC were to incorporate the smaller ACC design, isn’t it 
true that plant output as compared to operation with the wet 
system currently specified as part of the AP1000 standard 
design would decrease because of higher backpressure? 

iii. Isn’t it correct, as you acknowledge in you declaration at 
Exhibit JTI000035 (paragraphs 14, 15, and 21), that the 
cost of installing such as system at Plant Vogtle would be 
an additional $200 million over the price of the wet cooling 
system?   

D. Impact of Climate on the Efficiency of Dry Cooling 

1. Understand Mr. Powers’ testimony with regard to the impact of the 
climate at the Vogtle site on the efficiency of a dry cooling system.   

a. In A26 of your direct testimony, you state that “a dry cooling 
system can be effective despite the impact of climate in the vicinity 
of VEGP”.  In support of this you reference dry cooling systems at 
plants in Texas, Wyoming, and South Africa.  Please direct the 
Board to the data and analyses that supports your opinion. 

b. In A27 and A35 of your direct testimony, you state that during 
most of the year, the ambient temperature at Vogtle is less than 70° 
F and that peak summertime design conditions generally occur less 
than 200 hours a year.  At 70° F, you state that there would be 
relatively little differential in the MW output of wet and dry 
systems.   

i. What data, analysis, or other materials did you rely upon in 
making these findings?   

ii. How much of the year is “most of the year”?   

iii. Isn’t it true, according to Exhibit SNC000037, that the 
temperature in Augusta, Georgia exceeds 70° F over 36 
percent of the hours in each year (3,215 of 8,760 total 
hours)?  

iv. Isn’t it true that the proposed Vogtle units are baseload 
units that are intended to run 24 hours a day, 365 days per 
year, except during scheduled refueling outages? 

v. What would be the effect on those days when the 
temperature exceeds 70° F?  80° F?  90° F?  100° F? 
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vi. Isn’t it true that higher ambient temperatures result in 
higher backpressure? 

vii. Isn’t it also true that higher backpressure reduces the output 
of the unit? 

viii. Based on this, isn’t it true that the unit would suffer the 
highest output degradation on the days when it is needed 
the most and when energy prices are the highest? 

c. In A28 of your direct testimony, you state that the MW differential 
between a dry and a wet cooling system would be between 15-20 
MW at peak conditions.   

i. What are your assumptions regarding peak conditions?  

ii. Please explain how you calculated these figures or what 
analysis that you have done to determine the 15-20 MW 
differential between the performance of a wet-cooled and 
an air-cooled system at peak conditions.   

iii. Is this 15-20 MW gross or net?  Per unit? 

d. In A28 of your direct testimony, you also state that a high 
backpressure turbine can be substituted for standard backpressure 
turbines in the AP1000 design to assure maximum output from a 
dry cooled plant at higher ambient temperatures.   

i. What do you mean by “higher ambient temperatures”?  

ii. Is it your opinion that, in the context of an AP1000 unit, a 
single-stage, high backpressure turbine would operate as 
reliably and efficiently as a multi-stage, standard 
backpressure turbine during peak conditions?   

iii. Please identify a commercially available 1,110 plus MW 
turbine that operates most efficiently at backpressures in 
excess of 5” HgA, provide the cost of the turbine and the 
impact the installation of the turbine would have on the 
AP1000 turbine building. 

 
Respectfully submitted, 
 
(Original signed by M. Stanford Blanton) 
 
__________________________________________ 
M. Stanford Blanton, Esq. 
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UNITED STATES OF AMERICA  

NUCLEAR REGULATORY COMMISSION  
 

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD  
 
 

____________________________________ 
                                                                   )  
In the Matter of                                        )  Docket No. 52-011-ESP  
                                                                   )  
Southern Nuclear Operating Company )  ASLBP No. 07-850-01-ESP-BD01  
                                                                   )  
(Early Site Permit for Vogtle ESP Site)  )   February 2, 2009 
____________________________________)  
 
 

SOUTHERN NUCLEAR OPERATING COMPANY’S  
QUESTIONS FOR THE BOARD ON JOINT INTERVENORS’  

PRE-FILED DIRECT TESTIMONY OF DONALD F. HAYES RELATED TO 
ENVIRONMENTAL CONTENTION 6.0 

 
Pursuant to the Atomic Safety and Licensing Board’s (“ASLB” or “Board”) Orders of 

October 24, 2008 and December 15, 2008,1 and in accordance with 10 C.F.R. § 2.1207(a)(3), 

Southern Nuclear Operating Company (“SNC”) hereby submits proposed questions for the 

Board to consider propounding to Mr. Donald Hayes at the Hearing regarding Environmental 

Contention 6.0 (“EC 6.0”).  These questions are based on Mr. Hayes’ testimony originally filed 

on January 9, 2009, and revised on February 2, 2009, related to EC 6.0.2 

Following the guidelines for submittals of requests for cross-examination by the parties, 

this submittal provides a description of the issues, the objective of the line of questioning and the 

proposed line of questions that will lead to the objective of the questioning.  See 10 C.F.R. § 

2.1204(b)(i) – (iii). 

                                                 
1 Memorandum and Order (Revised General Schedule) (“October 24 Order”) and Memorandum and Order 

(Contested Evidentiary Hearing Administrative Matters) (“December 15 Order”).  
2 References to Question and Answer numbers are to the Revised Pre-filed Direct Testimony of Donald F. 

Hayes In Support of EC 6.0, filed by Joint Intervenors on February 2, 2009. 
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I. Description of the Issues 

A. Mr. Hayes’ Background, Experience and Preparation 

B. Mr. Hayes’ Conclusions Regarding Dredging Impacts 

C. Mr. Hayes’ Conclusions Regarding Sediment Placement 

II. Objectives 

 A. Mr. Hayes’ Background, Experience and Preparation 

 1. Establish Mr. Hayes’ lack of experience preparing NEPA documents. 

2. Explore Mr. Hayes’ knowledge of the NRC’s NEPA process and impacts 
scale. 

3. Demonstrate that Mr. Hayes’ opinions are not based on any actual site 
assessment. 

B. Mr. Hayes’ Conclusions Regarding Dredging Impacts 

1. Establish that Mr. Hayes’ conclusions are based on the incorrect 
assumption that dredging is required. 

2. Understand Mr. Hayes’ conclusions are based on incomplete and 
unavailable information. 

C. Mr. Hayes’ Conclusions Regarding Sediment Placement 

1. Establish that Mr. Hayes provides no additional analysis regarding 
sediment placement than what was presented by the Staff.  

III. Proposed Line of Questions 

A. Mr. Hayes’ Background, Experience and Preparation 

 1. Establish Mr. Hayes’ lack of experience preparing NEPA documents. 

a. In your professional background, you have not listed any 
experience related to the preparation of or assistance in the 
preparation of NEPA documents, have you? 

2. Explore Mr. Hayes’ knowledge of the NRC’s NEPA process and impacts 
scale. 

a. Are you familiar with the NRC’s three significance levels 
established for assessing impacts? 
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b. Isn’t it true that on the NRC’s scale for assessing impacts, impacts 
are determined to be SMALL if environmental effects would not 
noticeably alter any important attribute of the resource? 

c. And, according to NUREG – 1555, Supplement 1, impacts are 
determined to be MODERATE only if environmental effects are 
sufficient to alter noticeably important attributes of the resource, 
isn’t that correct? 

d. When an analysis indicates a SMALL impact, then determining 
“how small” the impact is would not be necessary for purposes of 
NRC’s scale, would it? 

3. Demonstrate that Mr. Hayes’ opinions are not based on any actual site 
assessment. 

a. You have not identified in A.8 of your testimony that your opinion 
is based on any personal observation of the Savannah River in the 
vicinity of Plant Vogtle, have you? 

b. Your testimony is not based on any personal observation of the 
intake canal operations at Plant Vogtle or the proposed intake site, 
is it? 

 B. Mr. Hayes’ Conclusions Regarding Dredging Impacts 

1. Establish that Mr. Hayes’ conclusions are based on the incorrect 
assumption that dredging is required. 

a. Isn’t it true that you have simply assumed that dredging activities 
are required in order for SNC to construct Vogtle Units 3&4? 

b. Are you aware that SNC can construct Vogtle Units 3&4 without 
barging any components to the site?   

c. Therefore, dredging is not required, is it? 

2. Understand Mr. Hayes’ conclusions are based on incomplete and 
unavailable information. 

a. You haven’t conducted any survey of the Savannah River in order 
to determine the extent of any dredging that may be required in 
order to deliver components by barge to the Vogtle site, have you? 

b. Isn’t it true that there is no present Corps of Engineers plan to 
dredge the Savannah River?  
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c. Aren’t your conclusions about the size and duration of any 
dredging project at A.14 and the impacts to the Savannah River 
ecosystem at A.12 based on the assumption that every foot of the 
Savannah River Federal navigation channel from the Vogtle site to 
the Savannah harbor will be dredged? 

d. Can you explain your calculations that lead you to conclude that 2 
million cubic yards of material would need to be removed from the 
navigation channel?  

e. In your testimony at A.15, you explain that reducing the amount of 
dredging from your estimate of 2 million cubic yards would 
likewise reduce the impacts.  Wouldn’t you agree that only 
dredging 40,000 cubic yards, or 2% of your estimate, would 
represent a proportionately significant decrease in potential 
impacts? 

C. Mr. Hayes’ Conclusions Regarding Sediment Placement 

1. Establish that Mr. Hayes provides no additional analysis regarding 
sediment placement than what was presented by the Staff.  

a. You state in A.20 that you “did not find any information or 
discussion in the FEIS on the issue of sediment placement.”  You 
testify at A.21 that sediment management will be necessary.  
Doesn’t the discussion in the FEIS at 7-20 recognize that dredging 
would require the disposal of dredged materials? 

b. What evidence do you have that the construction of multiple 
confined disposal facilities (“CDFs”) would be necessary?   

c. You indicate in A.21 that CDFs would be necessary “unless those 
facilities already exist and have adequate capacity.”  What is your 
evidence that these CDFs don’t exist and, if they do, that they 
don’t have adequate capacity?  

d. Use of existing CDFs would not necessarily have aquatic impacts 
in the vicinity of the VEGP, would it? 

e. You cite a research paper regarding the Chlor-alkali Plant 
(JTI000040) as evidence of hazardous materials in the navigation 
channel of the Savannah River.  However, wasn’t that study 
concerned only with the immediate vicinity of the Chlor-alkali 
plant?  

i. Doesn’t that paper conclude that the differences in mercury 
concentrations in Savannah River sediments at stations 



Confidential Pending Release by the Licensing Board 
Pursuant to 10 C.F.R. § 2.1207 (a)(3)(iii) 
 

 5  

upstream and downstream of the Chlor-alkali plant’s canal 
discharge were not statistically significant? 

ii. Given that conclusion, is it your testimony that this study 
nonetheless provides reliable evidence that “may suggest 
that hazardous materials are a concern” for sediments in the 
Savannah River between Vogtle and RM 36 where some 
dredging may occur, as you testified in A.23? 

  
 
Respectfully submitted, 
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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 CO. ) Docket No. 52-011-ESP 
 ) 
(Early Site Permit for Vogtle ESP Site) ) 
 

NRC STAFF PROPOSED QUESTIONS REGARDING DIRECT TESTIMONY 
 
 Pursuant to 10 C.F.R. § 2.1207(a)(3) and the Atomic and Safety Licensing Board's 

("Board") Memorandum and Order (Revised General Schedule) (Nov. 13, 2008) (unpublished), 

the staff of the U.S. Nuclear Regulatory Commission ("Staff”) hereby submits proposed 

questions for the Board to pose to the witnesses. 

 

Contention EC 1.2 Proposed Cross Examination Questions 

The following questions address the testimony of the Joint Intervenors’ witnesses with respect 

to evaluating the environmental impacts that are at issue in Contention EC 1.2. 

  

Questions for Shawn P. Young  

I. Experience and Qualifications 

In his direct testimony,1 Dr. Young gives testimony concerning the impacts of 

entrainment and impingement on aquatic resources.  To determine Dr. Young’s qualifications for 

criticizing aspects of the Staff analysis in these areas, the Staff requests that the Board ask the 

                                                           
1 Pre-Filed Direct Testimony of Shawn P. Young (Jan. 9, 2009) (hereinafter “Young Direct 

Testimony”). 
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following questions relating to Dr. Young’s experience with impingement and entrainment 

analysis. 

1. Please describe your experience in evaluating the impacts of impingement and 

entrainment of aquatic species, particularly at power facilities. 

1a. Does your experience include experience with facilities that use either 

once-through cooling systems or closed-cycle cooling systems? 

2. Have you conducted sampling or studies assessing the impact of impingement or 

entrainment at facilities that withdraw large quantities of water? 

II. Impact Assessments 

A.  Sources and Data 

In his direct testimony, Dr. Young challenges the sufficiency of the studies and 

quantitative analysis used in the FEIS.  The Staff requests that the Board ask the following 

questions regarding the basis for Dr. Young’s criticisms. 

3. Are you familiar with the studies of the Savannah River that were conducted by 

the Academy of Natural Sciences of Philadelphia (ANSP)?  Exhibits NRC-2 to 

NRC-4. 

3a. Do you agree that these studies provide applicable data that are relevant 

to the historic impacts on the aquatic biota of the Savannah River 

between RM 123 and RM 160? 

4. The Staff testimony describes the ANSP studies as only one of several sources 

of data used for characterizing the aquatic biota in the vicinity of the Vogtle site.  

See “NRC Staff Testimony of Dr. Michael T. Masnik, Anne R. Kuntzleman, 

Rebekah H. Krieg, Jill S. Caverly, and Lance W. Vail Concerning Environmental 

Contention EC 1.2.” (Jan. 9, 2009) (hereinafter “Staff EC 1.2 Direct Testimony”) 

at A9, A15.  The Staff testimony also states that the ANSP studies were used to 
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provide an understanding of the river ecology and the current species present in 

the vicinity of the VEGP site.  Id.  Based on your direct testimony (Young Direct 

Testimony at A13), is it your position that the ANSP studies offer no insight into 

characterizing the environment and aquatic species located in the vicinity of the 

Vogtle site? 

4a. If no, what is your objection to the Staff’s consideration of the ANSP 

studies as one of several sources of information on the aquatic 

environment? 

5. The Staff testimony quotes a statement from the ANSP 2003 report in which the 

ANSP characterizes its sampling program as being “one of the most 

comprehensive ecological datasets available for any of the world’s rivers.”  

Exhibit NRC-3 at v.  Do you disagree?  If so, what is the basis for that 

disagreement? 

B.  Impingement and Entrainment Impacts 

In direct testimony, the Staff explained a number of factors it considered in support of its 

conclusions regarding the impacts on aquatic species due to impingement and entrainment. The 

following questions would be posed to identify whether Dr. Young disagrees with these bases 

for the Staff conclusions and, if so, the basis for that disagreement. 

a. Closed-Cycle Cooling 

6. Do you agree that the amount of water withdrawn from a source waterbody by a 

facility is relevant to determining the associated environmental impacts to aquatic 

species, particularly with respect to impingement and entrainment? 

7. Do you agree that, other things being equal, the use of a closed-cycle wet 

cooling system like that used at the existing Vogtle units and proposed for the 
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new units involves significantly reduced water withdrawals when compared to a 

once-through system? 

8. Do you agree that use of closed-cycle wet cooling compared to a once-through 

system for the same facility at the same location therefore would correspond to 

significantly reduced levels of impingement and entrainment of aquatic biota? 

b.  Uniform Distribution and Hydraulic Zone of Influence 

9. You assert that “[w]hen the drift community is not uniformly distributed, 

entrainment will not correspond directly with the percent of flow withdrawn. 

Impacts due to entrainment may be greater during periods when the drift 

community is highly concentrated.”  Young Direct Testimony at A17.  During what 

periods are you asserting the drift community would be “highly concentrated”? 

9a. Wouldn’t those periods be during times of year when flows are naturally 

higher in the river? 

10. Are you familiar with the applicant’s study concerning the hydraulic zone of 

influence of existing Units 1 & 2?  (See Young Direct Testimony at A23.) 

11. The Staff states in its direct testimony that the hydraulic zone of influence was 

determined to be about 0.14 acres and to extend about one-sixth of the way 

across the river in the site vicinity.  Staff EC 1.2 Direct Testimony at A34; Exhibit 

NRC-31.  The Staff then states that “the vast majority of ichthyoplankton drifting 

down the river would be unaffected by the water withdrawal of the intake 

structure for Units 3 and 4, since they are designed similar to Units 1 and 2.”  

Staff EC 1.2 Direct Testimony at A34.  Do you disagree?  If so, what is the basis 

for that disagreement? 

12. Is it your position that the Staff instead should have based its conclusions on an 

assumption that vulnerable biota are more likely to be concentrated in the 
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location within the water column and the river where they would be most 

susceptible to entrainment? 

13. If so, given the location of the Vogtle intake structure (even considering a range 

of flow conditions in the Savannah River), isn’t what you are advocating a 

worst-case assumption? 

c.  Sampling Program and Data for Units 1 and 2 

14. Are you familiar with the interim results of Southern’s impingement and 

entrainment sampling program at Units 1 and 2?  Exhibit NRC-30. 

14a. With respect to impingement, don’t these results support the Staff’s 

analysis that impingement is minimal at Units 1 and 2 and that impacts 

would be small at the proposed units as well? 

14b. Do you have any basis for believing that large numbers of fish have been 

impinged during operations at Units 1 and 2?  

14c. If not, doesn’t that also support the Staff’s conclusion that impingement 

impacts would be small at the proposed units as well?   

15. With respect to entrainment, don’t the results of the sampling program indicate 

that larval densities are lower in samples taken in the intake canal than in 

samples taken from the Savannah River? 

15a. If so, doesn’t that support the Staff testimony (e.g., Staff EC 1.2 Direct 

Testimony at A26, A29) concerning estimated entrainment impacts and 

the role of the intake structure design in reducing entrainment? 

d.  National Marine Fisheries Service Letter Re: Biological Assessment 

16. Are you familiar with the letter from the National Marine Fisheries Service 

(“NMFS”) to the NRC dated August 11, 2008, marked as Exhibit SNC-22? 
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16a. If so, do you agree with the NMFS’s analysis and its conclusion that “this 

proposed action is not likely to adversely affect shortnose sturgeon”?  

Exhibit SNC-22 at 4. 

16b. Doesn’t the NMFS’s finding support the Staff analysis and conclusion in 

the FEIS concerning impacts of the proposed new units on the shortnose 

sturgeon? 

C.  Flow Considerations 

In his testimony, Dr. Young challenges the river flows used in the Staff analysis and 

asserts that low flows or Drought Level 4 flows are “reasonably likely to occur.”  Young Direct 

Testimony at A21.  The following question would be posed to identify his basis for these 

assertions. 

17. You state that the FEIS “lacks sufficient analysis of entrainment and impingement 

during low flows, even though low flows are reasonably likely to occur.  The FEIS 

should, at the very least, include analysis of flows ranging from normal to 

Drought Level 4.”  Young Direct Testimony at A21.  What do you mean here by 

“Drought Level 4” flows?  Furthermore, what is your basis for asserting that 

“Drought Level 4 flows” are reasonably likely to occur? 

D.  Thermal Impacts 

In his testimony, Dr. Young argues that the FEIS “does not provide sufficient data and 

analysis of thermal stress and mortality for the fish species” located in the Savannah River.  

Young Direct Testimony at A27.  Because the Staff has stated that the anticipated thermal 

plume would be small in comparison to the width of the Savannah River at the VEGP site, the 

following questions would be posed to determine what his basis is for these assertions. 

18. Related to the questions in part II.B.a above, do you agree that use of 

closed-cycle wet cooling compared to a once-through system for the same facility 
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at the same location would also correspond to significantly reduced thermal 

discharge and correspondingly reduced thermal impacts to aquatic biota? 

19. The Staff testimony states that the size of the thermal plume from the proposed 

effluent discharge under “conservative river conditions” would be small in 

comparison to the width of the Savannah River at the VEGP site.  Staff EC 1.2 

Direct Testimony at A53 to A54.  The Staff stated that plume length and width 

were 97 ft and 15 ft, respectively, and that the width of the river at the point of 

discharge is approximately 312 feet.  Id. at A59.  The Staff also stated that even 

under very-low-flow conditions of 2000 cfs, the resulting thermal plume would be 

approximately twice the areal extent of the plume evaluated at 3800 cfs.  Id. at 

A58.  Given the extent of the plume compared to the size of the river, what is 

your basis for asserting that a significant proportion of early life history stages of 

species would be affected by the plume? 

19a. Even if those organisms that do pass through the plume experience 

mortality, what is your basis for asserting that such mortality would 

adversely affect the fishery at a population level? 

20. You state that the FEIS “fails to consider all possible river conditions and rather, 

focuses on conservative river conditions.”  Young Direct Testimony at A27.  What 

do you mean here by “conservative river conditions,” and why are you asserting 

that assuming “conservative” river conditions would not provide an adequate 

basis for assessing thermal impacts? 

20a. Are you claiming that assuming non-conservative conditions would result 

in a different impact conclusion (e.g., greater adverse impacts) than that 

reached in the Staff analysis? 

20b. If so, what is your basis for that assertion? 
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Questions for Barry W. Sulkin 

In his direct testimony,2 Mr. Sulkin challenges the conclusions in the FEIS with respect to 

the significance of water withdrawals and the river flows analyzed.  The Staff requests that the 

Board ask the following questions regarding the basis for Mr. Sulkin’s testimony. 

1. Your direct testimony states: “I do not know if is reasonable for the Staff to 

assume a uniform drift community.  I do not know if it is reasonable for the Staff 

to assume that the level of impact is proportional to the rate of withdrawal across 

all possible river flows.  I do not know if it is reasonable for the Staff to assume 

that impacts from withdrawing less than 5% would be small or insignificant.”  

Sulkin Direct Testimony at A12.  In its testimony, the Staff has described its 

rationale for assuming uniform distribution of the drift community and stated that 

the percentage of river flow withdrawn by the intake structure is only one of 

several considerations in the Staff’s determination of impacts to aquatic species.  

Staff EC 1.2 Direct Testimony at A16, A21, A26, A28, A30, A43.   In light of these 

statements, what is your basis for asserting that the Staff has simply defined the 

5% threshold as a “threshold of significance”? 

2. The Environmental Protection Agency’s (“EPA”) regulations at 40 CFR 

§ 125.84(b) describe “Track I requirements for new facilities that withdraw equal 

to or greater than 10 MGD” and provide that the owner or operator of a new 

facility “must comply with the following requirements[.]”  The requirements in 

§ 125.84(b)(3) relate to how the owner or operator “must design and construct 

                                                           
2 Prefiled Direct Testimony of Barry W. Sulkin (Jan. 9, 2009) (hereinafter “Sulkin Direct 

Testimony”). 
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[its] cooling water intake structure[.]”  In particular, § 125.84(b)(3)(i) states that 

“For cooling water intake structures located in a freshwater river or stream, the 

total design intake flow must be no greater than five (5) percent of the source 

water annual mean flow[.]”  You state that “I can tell you that the 5% threshold is 

not compelled by any statute or regulation.”  Sulkin Direct Testimony at A13.  

Doesn’t your statement conflict with the EPA regulation? 

3. You assert that “actual Savannah River discharge has consistently been below 

3,800 cfs since November 2007, and was recently reduced to 3,100 cfs.”  Sulkin 

Direct Testimony at A14.  In Exhibit JTI000021, you also list “3100 cfs” as 

“Current Flow” in each of your tables.  By "actual Savannah River discharge" and 

"Current Flow," are you referring to the releases from Thurmond Dam? 

3a. The flow data from the Waynesboro, GA gauge near the VEGP site 

presented in Exhibit NRC-41 does not appear to indicate that flows at that 

gauge have “consistently been below 3,800 cfs since November 2007.”  

Do you agree that the record from that gauge indicates that there is 

generally net inflow to the Savannah River between Thurmond Dam and 

the Waynesboro gauge? 

3b. If so, do you agree that the Staff's use of the Thurmond Dam releases is 

therefore conservative because it would tend to underestimate the flow at 

the VEGP site and thus overestimate the percentage of river flow that 

would be withdrawn by the Vogtle units? 

4. You assert that for purposes of cumulative analysis, the FEIS should consider 

the scenario where all four Vogtle units are operating at maximum withdrawals – 

what you describe as “the plant parameter envelope.”  Sulkin Direct Testimony at 

A14.  Under what circumstances would this scenario happen? 
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4a. Is such a scenario likely to actually occur? 

4b. If not, why would it be necessary to consider such a scenario in the FEIS? 

5. You assert that the FEIS should consider impacts at flows of 957 cfs, which you 

describe as the “hypothetical unimpaired minimum flow if there were no dams or 

reservoirs.”  Sulkin Direct Testimony at A15.  You later describe it also as “the 

theoretical minimum flow.”  Id. at A20.  Isn’t this a worst-case assumption?  What 

is your basis for asserting that such flows are likely to occur? 

6. In your direct testimony you state that “even short term maximum withdrawal 

conditions can result in significant cumulative impacts on water resources and 

aquatic species.” Sulkin Direct Testimony at A21.  What is the basis for this 

statement? 

 

Contention EC 1.3 Proposed Cross Examination Questions 

The following questions address the testimony of the Joint Intervenors’ witnesses with 

respect to evaluating the environmental impacts that are at issue in Contention EC 1.3.  

 

Questions for William Powers 

For contention EC 1.3, the Staff argues that because dry cooling was not determined to 

be environmentally preferable to the proposed closed-cycle wet cooling design, the Staff did not 

have to analyze cooling system design alternatives in greater detail in the FEIS.  As part of its 

finding that a dry cooling system design was not environmentally preferable to the proposed wet 

cooling design, the Staff explained that there are several disadvantages to a dry cooling design.  

The following questions would be posed to establish Mr. Powers’ agreement that, consistent 

with the Staff’s position, there are in fact disadvantages of a dry cooling design when compared 

to the proposed wet cooling system. 
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1 Isn’t it true that in your direct testimony3 you testified that there would be an 

average efficiency penalty of 1.5% from using a dry cooling system at Vogtle?  

Powers Direct Testimony at A17. 

2. Do you agree that dry cooling designs involve heat-exchange surface areas that 

require more land area than an equivalent capacity natural-draft or 

mechanical-draft cooling system? 

3. Do you agree that a dry cooling system would require an increase in fuel use and 

an associated increase in spent fuel transport and spent fuel storage to match 

the electrical output of a similar plant with wet cooling? 

4 Consequently, isn’t it true that at least in these respects a dry cooling system has 

environmental disadvantages in comparison to the proposed wet cooling 

system? 

 

Contention EC 6.0 Cross Examination Questions 

The following questions address the testimony of the Joint Intervenors’ witnesses with 

respect to evaluating the environmental impacts that are at issue in Contention EC 6.0. 

The Staff has argued that dredging of the Savannah River Federal navigation channel 

(”FNC”) is not necessary for the issuance of the Early Site Permit or ultimate construction of any 

nuclear facility that might be built at the Vogtle site, nor is it currently the subject of a specific 

plan or permit application before the U.S. Army Corps of Engineers (“Corps”); thus, that possible 

activity does not have to be analyzed as a “connected action” under NEPA.  For similar reasons, 

the Staff has explained that, given the absence of a pending plan or application, in the FEIS it 

                                                           
3 Prefiled Direct Testimony of William Powers (Jan. 9, 2009) (hereinafter “Powers Direct 

Testimony”). 
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provided only a qualitative analysis of the impacts of the possible dredging action. 

The following questions to be posed to the Joint Intervenors’ witnesses for Contention 

EC 6.0 (Donald F. Hayes and Shawn P. Young) concern the need for or status of plans for 

dredging of the FNC.  The factual basis for an expert's opinion must be adequately stated and 

explained.  Duke Cogema Stone & Webster (Savannah River Mixed Oxide Fuel Fabrication 

Facility), LBP-05-04, 61 NRC 71, 80-81 (2005) (internal citations omitted).  The questions would 

be posed to establish that the Joint Intervenors have no basis to dispute the facts and 

assumptions underlying the Staff’s analysis of potential dredging of the Federal navigation 

channel. 

Questions for Donald F. Hayes 

I. Dredging of the FNC Is Not Necessary for the ESP. 

1. In your direct testimony4 you state that “Because SNC intends to ship its reactor 

components by barge, such dredging [of the FNC] is required in connection with 

the construction and operation of Units 3 and 4.”  Hayes Direct Testimony at A11.  

Do you have any basis for assuming that barge transportation is the only way to 

transport heavy components to the Vogtle site? 

2. Assuming that dredging of the FNC may be necessary to allow barge traffic on 

the Savannah River under “normal river flow” as stated in the FEIS, do you have 

a basis for determining that dredging of the FNC would also be necessary to 

allow barge traffic under periods of higher river flow? 

3. Do you disagree with the testimony of the Corps witnesses that while navigation 

is not currently possible because of low river levels, barging of heavy 

                                                           
4 Pre-Filed Direct Testimony of Donald F. Hayes (Jan. 9, 2009) (hereinafter “Hayes Direct 

Testimony”). 
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components has occurred on the Savannah River during flows of greater than 

10,000 cfs?  If so, what is your basis for that disagreement? 

4. If barge traffic is possible during periods of higher flow, what is your basis for 

asserting that dredging of the FNC is “required” in connection with the 

construction of Units 3 and 4?  Hayes Direct Testimony at A11. 

5. Do you disagree with the testimony of the Corps witnesses that the Corps has 

not currently developed a plan for dredging of the FNC nor has it received a 

permit application to conduct such dredging?  If so, what is your basis for that 

disagreement? 

6. You state that information regarding “[s]ediment volume and dredging duration 

are necessary to support any evaluation of potential environmental impacts.”  

Hayes Direct Testimony at A14.  Does the volume of sediment removed 

ultimately depend on the extent of deepening required to allow navigation as well 

as the number of areas along the channel where deepening would be 

necessary? 

7. Do you therefore agree that the volume of material to be removed and the 

duration of channel dredging activities would vary depending on the actual 

condition of the FNC along the length of the river where channel dredging would 

occur? 

7a. If so, do you agree that there is a wide range of potential volumes and 

durations of a channel dredging project, if the area of interest extends 

over about 116 miles of river channel?  

8. If specific data regarding the actual scope of the potential project and its duration 

are not available because no formal request or application is before the Corps, 

what is your basis for asserting at this time that the Staff in the FEIS “could 
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provide a range of estimates for sediment volume and dredging duration based 

upon some reasonable assumptions and ranges of conditions”? (Hayes Direct 

Testimony at A14.) 

9. Do you disagree with the testimony of the Corps witnesses that the Corps would 

conduct an environmental review pursuant to NEPA if it were to undertake 

dredging of the FNC or if it were evaluating a permit application to conduct such 

dredging? 

II. The Extent and Detail of the FEIS Review Was Appropriate. 

The Staff also argues that its review met applicable NEPA requirements by analyzing 

only information that was reasonably available to the Staff at the time the FEIS was prepared.  

The following questions are meant to challenge Mr. Hayes’ assertions that the Staff could have 

provided a more in depth review of any possible project to dredge the FNC. 

10. In your direct testimony you state that “this will be a sizeable dredging project 

with a significant duration.”  Hayes Direct Testimony at A14.  However, although 

the FEIS identified the general area of the river where dredging might occur, the 

Staff also explained in the FEIS that any potential FNC dredging project is now 

incompletely defined.  Please describe what you mean when you characterize 

the potential dredging of the FNC as both “sizeable” and of “significant duration” 

and your basis for making those assumptions at this time. 

11. You state that “[r]educing the length, width, and depth of the dredging would 

reduce the sediment volume to be dredged,” and also that “inadequate 

information exists to determine the extent of the reduction.”  Hayes Direct 

Testimony at A15.  If the length, width and depth of the dredging that would be 

performed has not yet been determined, what is your basis for asserting that the 

NRC staff could have performed a more in depth impact analysis in its EIS? 
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Questions for Dr. Shawn P. Young 

I. Dredging of the FNC Is Not Necessary for the ESP. 

Like Mr. Hayes, Dr. Young in his testimony responds to questions concerning impacts of 

“proposed dredging required for construction of the New Units.”  Young Direct Testimony at 

A30.  As with the questions proposed to be asked of Mr. Hayes, the questions below seek to 

establish that the Joint Intervenors have no basis to dispute the facts and assumptions 

underlying the Staff’s analysis of potential Federal navigation channel dredging. 

Dr. Young argues that the Staff should have presented a more thorough analysis of the 

impacts to aquatic resources that could result from dredging of the FNC.  However, the Staff 

has explained its position that there was not more information available for the Staff to perform a 

quantitative analysis.  The questions below are also meant to probe the basis for Dr. Young’s 

assertion that a more detailed analysis was appropriate or feasible. 

1. Portions of your direct testimony refer to impacts of “proposed dredging required 

for construction of the New Units.”  Assuming that dredging of the FNC may be 

necessary to allow barge traffic on the Savannah River under “normal river flow” 

as stated in the FEIS, do you have a basis for determining that dredging of the 

FNC would be necessary to allow barge traffic under periods of higher river flow? 

2. Do you disagree with the testimony of the Corps witnesses that while navigation 

is not currently possible because of shallow river depths, barging of heavy 

components has occurred on the Savannah River during flows of greater than 

10,000 cfs?  If so, what is your basis for that disagreement? 

3. If barge traffic is possible during periods of higher flow, what is your basis for 

asserting that dredging of the FNC is “required” for construction of Units 3 and 4? 

4. Do you disagree with the testimony of the Corps witnesses that the Corps has 

not currently developed a plan for dredging of the FNC nor has it received a 
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permit application to conduct such dredging?  If so, what is the basis for your 

disagreement? 

5. In the absence of a plan or application for dredging of the FNC pending before 

the Corps, please describe your basis for characterizing the potential project as 

“large-scale dredging.”  Young Direct Testimony at A31; Paragraph 13 of Exhibit 

JTI000005. 

6. Do you disagree with the testimony of the Corps witnesses that the Corps would 

conduct an environmental review pursuant to NEPA if it were to undertake 

dredging of the FNC or if it were evaluating a permit application to conduct such 

dredging?  If so, what is the basis for your disagreement? 

7. Do you disagree with the testimony of the Corps witnesses that the 

environmental review conducted by the Corps of a dredging plan or application 

would involve consultation with other federal and state resource agencies, 

including on matters such as mitigation of impacts to species such as freshwater 

mussels?  If so, what is the basis for your disagreement? 

8. You state that the FEIS “surprisingly” did not provide details concerning potential 

mussel relocation that might be implemented if dredging of the FNC were to 

occur.  Young Direct Testimony at A30.  Do you agree that details concerning 

mitigation of any impacts to benthic organisms such as freshwater mussels 

would be dependent on the specific scope and locations of channel dredging?  

And do you have any basis for disputing that those details are not yet proposed 

in a plan or application before the Corps? 

9.  Given that the Staff has described the potential project as “incompletely defined” 

and that the testimony of the Corps witnesses has indicated no plan or permit  
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application is under consideration, please explain your basis for asserting at this 

time that there will be “very large and severely negative impacts.”  Young Direct 

Testimony at A32; Paragraph 11 of Exhibit JTI000005. 

 
       Respectfully submitted, 
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       Patrick A. Moulding 
       Counsel for the NRC Staff 
       U.S. Nuclear Regulatory Commission 
       Mail Stop O-15 D21 
       Washington, DC 20555-0001 
       (301) 415-2549 
       Patrick.Moulding@nrc.gov 
 
Dated at Rockville, Maryland 
this 2nd day of February, 2009 
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I. FOR SOUTHERN NUCLEAR WITNESSES 

Cross Examination Questions for Mr. Thomas Moorer 

AQUATIC IMPACTS OF THE PROPOSED COOLING WATER INTAKE SYSTEM 

(1) You state in answer 7 of your pre-filed direct testimony: “The Staff’s FEIS relied on the 

ER, consultation with regulatory agencies, and its own independent analysis in reaching 

the conclusion that aquatic impacts were SMALL. Both the ER and FEIS contain 

thorough discussion of aquatic impacts.” 

a. Do you agree that an adequate FEIS for the Vogtle ESP must include a thorough 

discussion of aquatic impacts?  

b. In your opinion, what is the minimum amount of information that should be 

included in a cumulative impacts analysis?  



c. In reaching its conclusion that impacts are likely to be SMALL, what past, 

present, and reasonably foreseeable actions are included in the cumulative 

impacts analysis? 

(2) In answer 7 of your pre-filed direct testimony, you state: “the SRS studies concluded that 

at intake flows many times larger than those proposed for Vogtle, impingement and 

entrainment impacts remain small and do not result in any quantifiable impact to the 

fishery or the general aquatic community.”  Yet, SRS is consistently reported as a cause 

of declines of Savannah River aquatic species. Can you explain this apparent 

contradiction? 

(3) In answer 8 of your pre-filed direct testimony, you state: “the ER and subsequent 

responses to RAIs and material collected during site visits provide a clear, well 

documented assessment of the baseline aquatic community in the vicinity of plant 

Vogtle.” 

a. What do you mean when you say “in the vicinity of plant Vogtle”?  

b. How has the baseline aquatic community been effected by past and present 

actions of other entities? 

c. To determine the baseline for a particular species or resource, how far 

downstream and upstream should the analysis extend?  

IMPINGEMENT AND ENTRAINMENT 

(4) What is the basis of your statement, in answer 10 of your prefiled direct testimony, that 

the eggs of bass, bream, and catfish are not normally subject to entrainment?   
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(5) What do you mean by “significant fish habitat” in answer 10 of your prefiled direct 

testimony, when you testify that no significant fish habitat exists within the area of 

influence of the intake structure?   

(6)  In answer 10 of your pre-filed direct testimony, you state: “drift within the water column 

can vary and that it is influenced by channel morphology, flow, and other variables 

which can affect habitat or spawning locations.”  How have human-induced changes in 

the Savannah River Basin, like impoundments and water withdrawals, affected habitat or 

spawning locations?  

Cross-Examination Questions for Dr. Charles Coutant  

NRC REQUIREMENTS APPLICABLE TO PREPARATION OF EISs 
 

(1) In answer 15 of your prefiled direct testimony, you explain that “even though a prior 

study would by definition pre-date a new, applicant-performed study, this may have little 

or no bearing on the usefulness or validity of the data.” 

a. Have aquatic species populations on the Savannah River remained stable over 

time? 

b. Have any species populations declined significantly from historic levels on the 

Savannah River? 

c. What human-induced factors have influenced aquatic species habitat conditions 

on the middle Savannah River? 

d. Would a study conducted in 1975 be indicative of current habitat conditions or 

population numbers? 

e. Would a study of habitat or species abundance during a prolonged drought period 

be indicative of conditions during a year with normal rainfall? 

 3



REVIEW OF THE EIS FOR VOGTLE UNITS 3 & 4 
 

(2) In answer 24 or your prefiled direct testimony, you state that “No significant changes in 

aquatic populations that one might reasonably attribute to a cooling water system at 

Vogtle have been observed in periodic biological surveys of the river by DOE contractors 

at the Savannah River Site, the Georgia and South Carolina departments of natural 

resources, other agencies or universities.” 

a. Have there been "significant changes" in Savannah River aquatic populations 

attributable to other causes? 

b. Is it possible that Units 3 and 4 may have significant cumulative impacts, in 

combination with the current population baseline and habitat conditions? 

SNC’S RESPONSE TO JOINT INTERVENOR’S CONTENTION EC 1.2 
 

(3) In answer 27 of your prefiled direct testimony, you state: “In contrast to an open-cycle, 

once-through cooling system used at many power stations, the closed-cycle cooling 

system chosen for the proposed Vogtle units will reduce water withdrawal (and thus the 

numbers of drifting organisms entrained) by more than 95 percent.” 

a. Are there any power stations with once-through cooling on the Savannah River? 

b. In your opinion, would it be possible to obtain a permit for a once-through 

cooling system for Units 3 and 4? 

c. In your opinion, would a once-through cooling system at Units 3 and 4 comply 

with section 316(b) of the Clean Water Act? 

d. Given that a once-through cooling system could not be implemented at Units 3 

and 4 (FEIS at 9-26), isn't it then misleading to claim that a closed cycle cooling 

system will "reduce" withdrawals by 95%? 
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e. Isn't it true that total Savannah River withdrawals at Plant Vogtle will 

approximately double as a result of adding two additional units? 

(4) In answer 27 of your prefiled direct testimony, you testify, “Thus, in my professional 

opinion, the design features of the cooling system make significant mortalities of 

Savannah River biota from entrainment and impingement unlikely, and lessen the need 

for further site-specific biological studies.” 

a. What do you mean by "significant mortalities"? 

b. Is it possible that the low level of entrainment and impingement could include 

short-nosed sturgeon? 

c. Is there an acceptable level of mortality for short-nosed sturgeon, given the 

severely depressed baseline population? 

d. Is it possible that some amount of robust redhorse eggs or larvae could be 

entrained? 

e. Is there an acceptable level of human-induced mortality for the robust redhorse? 

(5) In answer 28 of your prefiled direct testimony, you testify that the EIS relies on studies 

done in the 1980’s and before.   

a. Is it problematic to rely on decades-old studies to determine the impact from 

impingement and entrainment today?   

b. Are you aware of any changes in species populations and diversity in the 

Savannah River over the last two decades?   

c. Have any species been located on the Savannah River in the past 20 years that 

were thought extinct, or were previously unknown to populate the Savannah River 

Basin? 
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d. Have any species been added to the state of federal lists of threatened, 

endangered, or species of concern in the past 20 years? 

(6) In answer 33 of your prefiled direct testimony, you explain why you relied on certain 

scientific literature to reach your conclusions.  You state, “certainly, they provide a 

broader perspective of the river ecosystem than would have been obtained by only 

detailed surveys at the existing Units 1 & 2 location and the site proposed for Units 3 & 

4.” 

a. Are you suggesting that a "broader perspective of the river ecosystem" can be 

used in lieu of site-specific field data to assess impacts of the proposed Units? 

b. Have Dr. Young or Intervenors argued that the analysis of impacts of the 

proposed Units should be limited to "only detailed surveys at the existing Units 1 

& 2 location and the site proposed for Units 3 & 4.”  If so, when and where? 

IMPINGEMENT/ENTRAINMENT AND THERMAL IMPACTS 

(7) In answer 44 of your prefiled direct testimony, you state: “The source water of the river 

was sampled during the spring fish reproduction season, March 18-July 29.” 

a. In your opinion, were the conditions during "spring fish reproduction season" 

impacted by the persistent drought conditions during the spring of 2008? 

b. Is it possible that sampling conducted in the spring of 2008 are not representative 

of normal ichthyoplankton diversity and abundance due to the drought? 

(8) In explaining your conclusions from the March 18-July 29 sampling, you state: “All 

densities were rather low, ranging from about 8 organisms per 1,000 m3 in late July to 

about 659 per 1,000 m3 in late April.” 
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a. When you say densities were "rather low," do you mean they were lower that you 

would expect in the Savannah River at this time of year? 

b. Did you compare this data to data from similar surveys in the past? 

(9) In answer 44 of your prefiled direct testimony, you summarize the entrainment sampling 

and its results.  You state that “a few sucker post-yolk-sac larvae (mid-March to late 

April)… were also found.”   

a. What species of sucker were found during this sampling?   

b. How many is “a few”? 

c. Were any of those sucker larvae Robust Redhorse?   

(10) In answer 45 of your prefiled direct testimony, you state: “The results of this 

study… fully support the EIS conclusion that the impacts of entrainment at the proposed 

intake for Units 3 & 4, designed similarly to that for Units 1 & 2, will be SMALL. 

Likewise, the study results, if doubled to represent both intakes operating, would show a 

cumulative impact that I believe is still SMALL.” 

a. What is the cumulative impact of impingement and entrainment from the 

proposed new Units when added to the two existing Units and the SRS D-Area 

Powerhouse withdrawals? 

b. What is the cumulative impact of impingement and entrainment from the 

proposed new Units when added to the two existing Units, the SRS D-Area 

Powerhouse withdrawals, and the Urquat Station withdrawals? 

c. What is the cumulative impact of the proposed Units when added to all past, 

present, and reasonably foreseeable future water withdrawals on the Savannah 

River? 
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(11) In your opinion, would it be beneficial to conduct entrainment and impingement 

sampling in normal and wet years, as well as in a record drought year? 

(12) In answer 59 of your prefiled direct testimony, you state that “the thermal 

distributions suggest that exposure to elevated temperatures in the plume would be no 

greater in midsummer than organisms already receive from natural warming of the 

ambient surroundings.”  Would elevated temperatures in the plume be greater than the 

natural warming of the ambient surroundings during the other seasons? 

(13) In answer 59 of your prefiled direct testimony, you state that “the velocity 

distributions suggest that the plume is widely dispersed downstream and is mainly in the 

center channel rather than impacting the more biologically productive shorelines.”  What 

is the distribution of ichthyoplankton in the thermal plume?   

(14) In answer 59 of your prefiled direct testimony, you suggest that some of your 

calculations are “based on the scientific literature.”  Can you please specify which 

literature you are referring? 

RESPONSE TO SPECIFIC BASES OF CONTENTION EC 1.2 REGARDING RIVER FLOWS 
AND UNIFORMLY DISTRIBUTED DRIFT COMMUNITY 
 

(15) In answer 64 of your prefiled direct testimony, you state: “The 7Q10 flows are 

rather meaningless in this situation because they are statistical calculations based on a 

long-term flow record, which does not exist for the Savannah River as it is now regulated 

by the Corps’ dams.” 

a. Do you know what the 7Q10 flow is at the Vogtle site? 
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b. Is 7Q10 typically based on a prediction of the unimpeded flow without 

impoundments or withdrawals, or is it based on actual flow data from recent 

years? 

c. Are the persistent low flows on the Savannah River since 2006 higher or lower 

than the 7Q10 flow? 

d. Because the 7Q10 flow is likely to occur only for 7 consecutive days every 10 

years, are the aquatic species of the Savannah River adapted to withstand long-

term flows equal to or less than the 7Q10 flow? 

e. In your opinion, what are the potential impacts on aquatic species of the record 

low flows that have persisted on the Savannah River during the past 2 years? 

(16) In answer 66 of your prefiled direct testimony, you state: “Dr. Young says that 

impacts could be 7% and the analysis in section 7 on cumulative impacts estimates 6.5%. 

These differences would not change the conclusion. First, Dr. Young’s figure is based on 

withdrawals, whereas the EIS uses consumptive use totals for its calculations.” 

a. Isn't total withdrawal volume more useful than consumptive use for evaluating 

impingement and entrainment? 

b. In your opinion, what is the threshold of significance for total withdrawals as a 

percentage river flow? 

c. Would you be concerned over potential impacts to aquatic species if total 

withdrawals approached 20% of river flow? 

(17) What is the factual basis for your statement, in answer 66 of your prefiled direct 

testimony, that simultaneous maximum withdrawal by all four units during record low 

flows is unlikely to occur?   
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a. Is it possible that simultaneous maximum withdrawal by all four units could occur 

during drought conditions?   

b. Isn't it standard NRC practice to evaluate potential impacts using a design 

envelope that captures the full range of potential operational parameters? 

c. Is it possible that all four Units could operate in maximum withdrawal mode some 

times? 

d. Is it possible that there will be periods when three Units are operating normally 

while the fourth is withdrawing maximally? 

e. Is it possible that there will be periods when two Units are operating normally and 

two Units are withdrawing maximally? 

f. Is it possible that there will be periods when one Unit is operating normally and 

three Units are withdrawing maximally?  

g. If any of the above scenarios occur, won't total withdrawals as a percentage of 

river flow, and therefore entrainment and impingement, be greater than the 

scenario where all four Units are withdrawing normally? 

h. Does the FEIS analyze any scenario with one or more Units in maximum 

withdrawal mode? 

i. Even if it is unlikely that all four Units will be withdrawing at the maximum rate 

simultaneously, is it reasonable to exclude every possible maximum withdrawal 

scenario from the FEIS? 

(18) In answer 68 of your prefiled direct testimony, you state that “most entrainable 

life stages of fish and invertebrates are present in the spring and early summer months 

when river flows are usually high.”   
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a. What do you mean by “high”? 

b. Were spring and early summer flows “high” in 2007 and 2008?    

(19) In answer 81 of your prefiled direct testimony, you state: “I disagree with the 

implication from Dr. Young that the assumption used in the EIS is invalid because of 

these studies (referring to the studies of Wiltz and Nichols, both published in 1983). 

Instead, the EIS’s conclusion that impacts will be SMALL is correct.” 

a. You stated earlier, in your answer to question 33, that it is appropriate to use 

studies at SRS, such as this study, to evaluate to potential impacts of the proposed 

Units, but doesn't this answer undermine that opinion? 

b. Why do you rely on some of the studies conducted at SRS to support your 

conclusion, but reject the validity of these studies, which do not support your 

conclusions? 

c. Is your opinion that a site-specific design feature--the 1-ft-high weir--was not 

recognized by Wiltz and, as a result, his results are not applicable to the Plant 

Vogtle intake? 

d. How does this opinion differ from Dr. Young's, who also suggests that studies 

from SRS (and elsewhere) may not be reliable because they are not based on site-

specific data? 

 

Cross-Examination Questions for Mr. Anthony Dodd and Mr. Matthew Thomas Montz 

IMPINGEMENT AND ENTRAINMENT MONITORING 

(1) In answer 8 of your prefiled direct testimony, you state: “Since March of 2008, Georgia 

Power Company staff biologists have been conducting bi-weekly impingement sampling 
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at the VEGP cooling water intake structure.  The monitoring is currently scheduled to end 

in February of 2009.” 

a. Was March 2008 through February 2009 a typical year, in terms of precipitation 

or Savannah River flow? 

b. Do the persistent low flows experienced over the past two years impact fish and 

ichthyoplankton distribution and abundance? 

c. Could the extreme drought conditions effect the results of the impingement study? 

(2) In answer 9 of your prefiled direct testimony, you explain the process you employed in 

conducting bi-weekly impingement sampling at the VEGP site.   

a. What was the mean daily flow at the Vogtle site for the period reported here?   

b. What was the minimum and maximum flow rate? 

c. What was the daily mean make-up water intake pumping flow for the period 

reported here? 

d. What was the maximum and minimum intake flow? 

(3) In answer 17 of your prefiled direct testimony, you state: “Among the unidentified taxa, 

members of the Catostomidae (suckers; 20 percent) and Centrarchidae (sunfishes; 16 

percent) were the most dominant.”   

a. Why are some of the taxa unidentified? 
 

b. Were any of the entrained Catostomidae Robust Redhorse?  
 
HYDRAULIC ZONE OF INFLUENCE DETERMINATION 
 

(4) In answer 22 of your prefiled direct testimony, you state that “during the May 7, 2008 

survey, the intake flow was calculated at 71.2 MGD, or 110cfs (56% of full capacity).”   

a. How would the results differ at 100% full capacity as compared to 56%? 
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b. Would the flow-through velocity across the screens change if the intake was at 

full capacity? 

c. What percentage of total flow would have been withdrawn if the intake was 

operating at full capacity during the May 2008 survey? 

(5) In answer 23 of your prefiled direct testimony, you state that “the HZI was only 

detectable in the river out to a distance approximately 50 feet from the mouth of the 

intake canal (or about 13 percent of the total distance across the river channel and 

proximal to the mouth of the canal).”   

a. What area would be influenced if the intake was operating at full capacity?   

b. What area would be influenced at flows of 3,000 cfs and 2,000 cfs?   

c. What was the spatial distribution of the drift community, in terms of the HZI? 

THERMAL PLUME 

(6) In answer 26 of your prefiled direct testimony, you explain the process used to 

characterize the thermal plume. 

a. What time of year was this study conducted? 

b. What was the river water temperature above the thermal plume? 

c. Would the results likely be different if the study had been conducted in a different 

season? 

(7) In answer 29 of your prefiled direct testimony, you state: “The data indicated that the 

thermal discharge plume occupies a small zone (approximately 100 foot long by 75 feet 

wide) located immediately downstream of the discharge pipe/outfall.” 

a. What was the discharge from Thurmond Dam when the temperature data was 

collected? 
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b. What was the Savannah River flow at the Vogtle site when the temperature data 

was collected? 

c. Would the thermal plume be larger at lower rates of flow? 

 

II. E.C. 1.2, QUESTIONS FOR NRC STAFF WITNESSES 

Cross-Examination Questions for Ms. Anne Kuntzleman 

VULNERABILITY OF THE POTENTIALLY AFFECTED BIOTA 

(1) In answer 5 of your prefiled direct testimony, you testify regarding the ANSP surveys of 

the Savannah River in the vicinity of the Plant Vogtle site.   

a. How far upstream and downstream, in miles, were the two nearest survey sites 

from the proposed intake and discharge locations?  

b. Were the habitat conditions (substrate, channel morphology, etc.) at the nearest 

survey sites upstream and downstream of the proposed intake and discharge 

identical to the conditions at the proposed intake and discharge structures? 

(2) In answer 6 of your prefiled direct testimony, you testified that the ESRP “directs the 

staff's description of the aquatic environment and biota at and in the vicinity of the site.”   

a. Does the FEIS specifically describe the aquatic environment and biota of the 

Savannah River at Plant Vogtle site? 

b. Did the staff rely on any survey data collected at RM 151, the site of the proposed 

intake structure? 
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Cross-Examination Questions for Dr. Michael Masnik 

EFFECT OF DROUGHT CONDITIONS 

(1)  In answer 14 of your prefiled direct testimony, you testify that a recent study by Freeman 

and Marcinek supports the conclusion that operation of two additional Units will not 

result in habitat changes that cause a detectable alteration of the Savannah River fishery. 

a. Did this study look at withdrawals on a river that is like the Savannah River or 

smaller tributaries? 

b. Did this study calculate the 7Q10 flow based on natural unimpaired flows without 

impoundments and withdrawals? 

c. Did this study calculate the withdrawal index based on the total withdrawal or 

consumptive use? 

d. Did this study distinguish between normal and maximum withdrawal rates? 

e. Did Freeman and Marcinek study any sites with multiple withdrawals at the same 

location? 

f. Did this study address "persistent low flows? 

(2) In answer 14 of your prefiled direct testimony, you testify that aquatic organisms 

inhabiting rivers and streams flowing into the Atlantic are adapted to tolerate a large 

variations in water flow and, prior to the construction upstream impoundments, flows in 

the Savannah River periodically dropped as low as 1000 to 1500 cfs. 

a. Prior to the construction of the upstream impoundments, how often did flows 

lower than 3,800 cfs occur? 

b. Prior to the construction of the upstream impoundments, what was the duration of 

the periodic very low flows? 
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c. Prior to 2006, had the discharge from Thurmond Dam persisted at 3,800 cfs or 

less for more than one month? 

d. How long have the current flows below 3,800 cfs persisted? 

EFFECTS OF THE FLOW VELOCITY INCLUDING IMPINGEMENT AND 
ENTRAINMENT IN THE VICINITY OF THE VOGTLE SITE 
 

(3) In answer 21 of your prefiled direct testimony, you testify that impingement losses from 

the intake structure for Units 3 and 4 would be similar to those of the intake structure for 

Units 1 and 2.  Prior to 2008, had there been any study of impingement losses at the 

existing intake for Units 1 and 2? 

(4) In answer 22 of your prefiled direct testimony, you testify that adult fish inhabiting the 

Savannah River are capable of avoiding the 0.5 feet per second through-screen intake 

flow velocity.  Could juvenile fish that are still maturing be harmed by the through-screen 

intake flow velocity of 0.5 feet per second? 

(5) In answer 22 of your prefiled direct testimony, you testify that the two new Units will kill 

between 0.9 and 2.2 percent of the Savannah River’s entrainable organisms.   

a. How will the consistent loss of between 0.9 and 2.2 percent of the Savannah 

River’s entrainable organisms affect the long-term health of the aquatic biota of 

the Savannah River?  

b. Using the total withdrawal as a percent of flow as the entrainment rate, as you do 

in answer 22, what is the total cumulative entrainment of the two proposed Units 

in combination with other past, present, and foreseeable future withdrawals on the 

Savannah River? 

(6) What is the annual mean flow of the Savannah River at the Vogtle site? 

(7) What was the mean flow of the Savannah River at the Vogtle site in 2008? 
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(8) Were habitat and flow conditions different on the Savannah River more that 20 years ago 

when the comprehensive cooling study occurred? 

(9) How many shortnosed sturgeon were reported impinged in the comprehensive cooling 

study? 

(10) In your answer to question 38, you testify that maximum withdrawal would occur 

infrequently and only for short periods of time. 

a. How often is “infrequently”? 

b. How long are “short periods of time”? 

c. Why is it reasonable to use 3,800 as the low flow when flows have been 

consistently lower than 3,800 cfs for the past two years? 

Cross-Examination Questions for Ms. Rebekah Kreig 

IMPINGEMENT AND ENTRAINMENT 

(2) In answer 15 of your prefiled direct testimony, you testify that the FEIS is adequate 

because it provides a sufficient description of the aquatic resources in the vicinity of the 

Vogtle site based on data obtained in the vicinity by entities other than the applicant. 

a. What data are you referring to? 

b. When and where was it collected? 

(3) In answer 15 of your prefiled direct testimony you testify regarding comments from other 

federal agencies.  Did FWS, NMFS, or EPA express any concerns about aquatic impacts 

of construction and operation of the two new Units? 

(4) In answer 28 of your prefiled direct testimony, you testify that the normal withdrawal rate 

represents 1.2% of the annual mean flow at Waynesboro. 

a. What period of time was used to calculate the annual mean flow at Waynesboro? 
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b. What is the unimpaired annual mean flow at Waynesboro? 

c. What was the annual mean flow at Waynesboro in 2008? 

d. At the maximum withdrawal rate, what percentage of the 2008 annual mean flow 

at Waynesboro would be withdrawn by two new Units? 

(5) In answer 33 of your prefiled direct testimony, you testify that striped bass and American 

Shad spawn during periods of naturally higher river flow when the fraction of water 

withdrawn is small. 

a. What was the discharge from Thurmond dam during March and April 2008? 

b. What was the Savannah River flow at Waynesboro during March and April 2008? 

c. What percentage of the River flow was withdrawn by Units 1and 2 in March and 

April 2008? 

(6) In answer 33 of your prefiled direct testimony, you testify that the nearest Robust 

Redhorse spawning area is 25 miles upstream from the VEGP site.  You also testified that 

because this site is 25 miles upstream from the VEGP site, the likelihood of redhorse 

larvae entrainment is reduced.   

a. Do robust redhorse eggs and larvae remain in place, or do they move downstream 

with the current? 

b. Is it possible that robust reservoirs eggs and larvae in the water column may be 

entrained by the Vogtle intake? 

(7) The answer 33 of your prefiled direct testimony, you testify about potential impacts of 

the intake structure on muscle species. 

a. What are the known or suspected host fish species of these muscles? 

b. Are these host fish susceptible to impingement or entrainment? 
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c. Were any of these host fish or their larvae entrained or impinged in Southern's 

recent studies of the intake canal for Units 1 and 2? 

EFFECT OF DROUGHT CONDITIONS 

(8) In your answer to question and 41, you testify that the stamp also consider the impacts to 

aquatic biota at River flow rates of 3000 and 2000 cfs.  Did the Staff evaluation of these 

laower flow rates include normal and maximum withdrawal rates, or only consumptive 

use rates? 

Cross-Examination Questions for Jill S. Caverly or Lance W. Vail: 

(1)  In answer 35 of your prefiled direct testimony, you testified that a Drought Level 4 for 

the Savannah River would be rare. 

a. What is the predicted frequency of Drought Level 4? 

b. Is Drought Level 4 equivalent to the theoretical hypothetical flow? 

c. What would the entrainment and impingement rates at the proposed Units be at 

Drought Level 4?   

(2) Throughout the FEIS, the Staff presumes that the Drought Level 3 discharge will be 

3,800 cfs, when in fact flows have been lower than 3,800 cfs consistently over the past 

two years.  On the other hand, you testify in answer 33 that Drought Level 4 will likely 

change at some time in the future.  

a.  Why is it reasonable to presume that flows lower than 3,800 cfs will not occur 

when this has not been the case during the current drought? 

b.  Isn’t it inconsistent for the staff to assume that the Corps will follow the Drought 

Contingency Plan for Drought Level 3, but will diverge from the Plan for Drought 

Level 4? 
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c.  Why is it conservative to base a low flow analysis on 3,800 cfs discharge when 

discharge has been consistently lower than 3,800 cfs during the past two years? 

(3) In answer 35 of your prefiled direct testimony, you testified that the Staff expects that 

flows of 3,000 cfs and 2,000 cfs would be extremely rare and of only temporary duration. 

a.  What is "extremely rare” in this context? 

b.  What is "temporary duration”? 

c.  Are there computer modeling tools that could be used to predict exactly how often 

these advance would occur, and their duration? 

d. Does the Corps of Engineers have such a model for the Savannah River? 

(4) In answer 37 of your prefiled direct testimony, you mention the “two largest water 

withdrawals upstream” of the Vogtle site, but then only testify about Urquhart station.  

What is the other large withdrawal that you forgot to mention? 

(5) In answer 37 of your prefiled direct testimony, you testify that the flow at the Vogtle site 

will exceed the release at Thurmond reservoir “as long as the inflow from tributaries and 

groundwater exceeds the consumptive water losses by users between Thurmond reservoir 

and the Vogtle site.”  How much additional consumptive use is required for this situation 

to manifest? 

(6) In answer 46 of your prefiled direct testimony, you testify regarding the Staff’s analysis 

of withdrawals and consumptive use at under normal and maximum withdrawal 

conditions under a variety of flow scenarios. 

a.   For each of the flow scenarios, did the Staff calculate both total withdrawals and 

consumptive use under both normal and maximum withdrawal? 

b.  Were all of these results reported in the text of the FEIS? 
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c.  Why did the Staff exclude some of the results from the FEIS tables? 

(7) In answer 46 of your prefiled direct testimony, you testify that using the revised 

consumptive use figures the Staff determined that consumptive use at 3,000 and 2,000 cfs 

would be 4.4 percent and 6.6 percent, respectively.  Using the revised figures for total 

withdrawals rather than consumptive use, what would these percentages be? 

(8) In answer 51 of your prefiled direct testimony, you testify that the staff used normal 

withdrawal rates to determine cumulative impacts of operating the proposed Units with 

the existing units. 

a.  What is the basis for your assumption that it is unlikely that maximum withdrawals 

would occur at more than one unit at a time? 

b.  If this is the case, then shouldn’t the Staff analyze the scenario where three units 

are operating normally and one unit is operating maximally? 

c.  For Units 1 and 2, why didn’t the Staff use actual withdrawal data? 

d.  Isn’t it true that actual withdrawals at Units 1 and 2 are frequently higher than the 

“normal” withdrawal used by the Staff? 
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       [Original signed by L. Sanders] 
       _____________________________  
       Lawrence D. Sanders 
       Turner Environmental Law Clinic 
       Emory University School of Law 
       1301 Clifton Road 
       Atlanta, GA 30322 
       (404) 727-3432 
       Email:  lsanders@law.emory.edu 

mailto:lsanders@law.emory.edu


UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION 

 
ATOMIC SAFETY AND LICENSING BOARD PANEL 

 
Before the Licensing Board: 

 
G. Paul Bollwerk, III, Chairman 

Nicholas G. Trikouros 
Dr. James Jackson 

 
 

 

In the Matter of  Docket No. 52-011-ESP  
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JOINT INTERVENORS’ PROPOSED CROSS-EXAMINATION QUESTIONS FOR  
CONTENTION EC 1.3 

 
I. E.C. 1.3. QUESTIONS FOR SOUTHERN NUCLEAR COMPANY WITNESSES 

Cross-Examination Questions for Charles C. Coutant  

EFFECTS OF WET COOLING ON THE SHORTNOSE STURGEON AND ROBUST 
REDHORSE 
 

(1) In answer 14 of your prefiled direct testimony, you stated that the principal problems 

facing the Robust Redhorse species relate to the limited amount of suitable spawning 

habitat within the Savannah River. 

a. Will the Vogtle 3 and 4 sites further limit the amount of suitable spawning habitat 

within the Savannah River?   

b. Will the wet cooling system at the Vogtle 3 and 4 units restrict spawning 

movements and access to probable spawning sites? 



Cross-Examination Questions for James W. Cuchens 

FEASIBILITY OF DRY COOLING IN THE VOGTLE 3 AND 4 UNITS 

(1) In answer 13 of your prefiled direct testimony, you suggest that utilizing a dry cooling 

system would impede the current design of the AP1000 Nuclear Plant.  Is there more than 

one way to alter the design of the AP1000 to accommodate a dry cooling system?   

(2) In answer 15 of your prefiled direct testimony, you assert that large dry cooled units don’t 

exist.  Isn’t it true that the Dominion plant in Virginia proposed to build a bigger unit, 

North Anna 4, using dry cooling?  Additionally, aren’t there non-nuclear plants in Texas 

and Wyoming that are currently utilizing large dry cooled systems? 

(3) In answer 30 of his prefiled direct testimony, Mr. Powers asserts that an ACC design 

system would be simpler than the standard AP1000 design.  Do you agree?   

(4) In answer 32 of your prefiled direct testimony, you testify that changing from a wet-

cooling system to a dry-cooling system will cause increased engineering costs.  Leaving 

aside cost, is dry cooling a feasible alternative to wet cooling in the Vogtle 3 and 4 units? 

Cross-Examination Questions for Thomas C. Moorer 

FEASIBILITY OF DRY COOLING AT THE VOGTLE 3 AND 4 SITES 

(1) Mr. Moorer, in answer 18 of your prefiled direct testimony, you state that “approximately 

80 MWe would be required” to operate the dry cooling towers. 

a. Is this calculation based on the dry cooling system design that Mr. Cuchens 

describes in answer 31 of his prefiled direct testimony? 

b. How much power would be required to operate the wet cooling towers?   

c. How do you calculate the parasitic load for the proposed wet cooling towers? 
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d. How does the parasitic load of the proposed wet cooling towers compare to Mr. 

Powers’ and Mr. Cutchens’ calculation of the parasitic load of a dry cooling 

system? 

II. E.C. 1.3 QUESTIONS FOR NRC STAFF WITNESSES 

FEASIBILITY OF DRY COOLING AT THE VOGTLE 3 AND 4 SITES 

(1) Mr. Vail and Ms. Caverly, in answer 14 of your prefiled testimony, you testify that “[t]he 

Staff has not evaluated the technical feasibility or precise costs of using dry cooling for 

the AP1000 design at Vogtle.” How is it that the Staff is able to conclude that the wet 

cooling system design is preferable to the dry cooling system design without a complete 

evaluation of technical feasibility and costs of the dry cooling system? 

(2) Mr. Vail, Ms. Caverly and Mr. Masnik, in answer 11 of your prefiled testimony, you 

testify that “the use of a dry cooling system would essentially eliminate all impacts to 

water resources.” The Staff further notes that despite this significant advantage of dry 

cooling, there are still disadvantages of the dry cooling system, specifically with respect 

to “land use, fuel use, spent fuel transport, and spent fuel storage.”    

a. What is the basis of your conclusion concerning the disadvantages with the dry 

cooling system associated with fuel use, spent fuel and spent fuel storage?  

b. How much additional land would be required? 

c. How much additional fuel would be required over the operational lifetime of the 

new Units? 

d. How much additional spent fuel would be generated and stored? 

(3) Mr. Masnik and Mr. Vail, in answer 16 of your prefiled testimony, you state that the Staff 

determined that the SMALL impacts associated with the proposed system, combined with 
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the alleged disadvantages of the dry cooling systems “provided the basis for the Staff’s 

concluding that the identified heat alternative heat dissipation-system alternative would 

not be environmentally preferable to the proposed wet cooling system.”  How did the 

Staff conclude that the wet cooling system is environmentally preferable without a 

complete evaluation of technical feasibility and costs of the dry cooling system? 

 

Respectfully submitted this 2nd day of February, 2009, 
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       _____________________________  
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In the Matter of  Docket No. 52-011-ESP  

SOUTHERN NUCLEAR OPERATING CO.  ASLBP No. 07-850-01-ESP-BD01  

(Early Site Permit for Vogtle ESP Site)   
 

JOINT INTERVENORS’ PROPOSED CROSS-EXAMINATION QUESTIONS FOR 
CONTENTION EC 6.0 

 
 
 

E.C 6.0 QUESTIONS FOR SOUTHERN NUCLEAR COMPANY WITNESSES 

Cross-Examination Questions for Jeffrey Neubert, Benjamin Smith, David Scott 

(1) In answer 5 of your prefiled direct testimony, you testify that you identified eight locations 

where only approximately 36,500 cubic yards of material would need to be removed.  Would 

this limited dredging restore the Federal Navigation Channel to its authorized specifications? 

(2) Mr. Neubert, in answer 7 to your prefiled direct testimony, you testify that are currently 

planning March 2012 for the first shipment, and November 2014 for the final barge 

shipment.  Approximately how many barge trips will occur between March 2012 and 

November 2014? 

(3) Mr. Scott, in answer 17 of your prefiled direct testimony, you stated that the conditions of the 

river for the survey were optimal for a “worst case scenario.”  



a) Did the Corps reduce the discharge rate further after the survey? 

b) Is it possible that the River flow will be less than the flow during the survey at the 

time of barging? 

(4) In answer 18 of your prefiled direct testimony, you testify that the survey noted the locations 

where the depth of the practical navigational channel was less than 5 feet. However, in 

answer 19 you testify that the expected operational draft for a barge of this size with 730 tons 

of cargo weight is 5.5 feet.  

a) If the draft is 5.5 feet, then why note only those sites with a depth less than 5 feet? 

b) Are there locations where the depth is between 5 and 5.5 feet? 

c) If only those areas with depths less than 5 feet are dredged, what happens to those 

areas with a depth between 5 and 5.5 feet? 

d) How many additional sites beyond the 8 you identify in your testimony would require 

dredging if you identified all sites with a minimum depth of 5.5 feet instead of 5 feet? 

e) If the Corps dredges all locations where the minimum depth is less than 5.5 feet 

instead of 5 feet, how much additional dredged material will be produced? 

f) How many additional sites beyond the 8 you identify in your testimony would require 

dredging if you identified all sites with a minimum depth of 6 feet instead of 5 feet? 

g) If the Corps dredges all locations where the minimum depth is less than 6 feet instead 

of 5 feet, how much additional dredged material will be produced? 

h) How much dredged material would be produced if the Corps restores the channel to 

its authorized depth? 

(5) In your answer to question 24, you testify that an increase in flow above 3,700 cfs could 

reduce or eliminate the required dredging. 
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a) What flow would be required to totally eliminate the need for dredging? 

b) If the flow is reduced to 3,100 cfs, as it was this winter, how much additional 

dredging will be required? 

(6) In answer 25 of your prefiled direct testimony, you testify that you discussed your survey 

analysis with the Army Corps of Engineers. 

a) Did you provide a written report containing your analysis and conclusions to the 

Corps? 

b) Did you provide your survey data to the Corps? 

c) Did you meet with the NRC Staff to discuss your survey analysis?  

(7) If dredged, will the river be navigable to Augusta, as congressionally authorized? 

Cross-Examination Questions for Thomas C. Moorer 

(1) Is barging Southern’s preferred method of transportation for the components?  

(2) Were there other methods of transportation considered by Southern? 

(3) Is it possible to transport all necessary materials to the Vogtle site without using barges or the 

navigation channel? 

(4) Did Southern or Westinghouse/Shaw evaluate transportation alternatives to barging? 

(5) Is it feasible to construct the proposed Units without using the navigation channel? 

(6) Why is barging Southern’s preferred method of transporting materials to the Vogtle site? 

(7) Does the project, as described in the ESP application materials submitted to the Corps, 

include barging materials to the site, construction of a new barge slip, and construction of a 

heavy haul road? 

(8) If so, why does Southern prefer barging? 
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(9) In answer 6 of your prefiled direct testimony, you testify that the FEIS for Units 1 and 2 

concluded that impacts would be generally small.  Did the FEIS for Units 1 and 2 analyze the 

impacts of dredging the navigation channel? 

(10) In answer 8 of your prefiled direct testimony, you testify regarding the Corps’ 1976 EIS 

for the Savannah River Navigation project. 

a) Does the Channel Maintenance Program described in the EIS accurately describe the 

Corps’ maintenance activities over the past 30 years? 

b) On what basis do you conclude that the Corps would use existing upland disposal 

sites to dispose the dredged materials? 

c) Is there capacity in existing upland disposal sites for this material? 

d) If existing disposal sites are not available, where will the dredged material be stored? 

Cross-Examination Questions for Charles C. Coutant 

(1) Your Curriculum Vitae (SNC000012) does not indicate any expertise in navigation, 

dredging, Corps of Engineers operations and maintenance, or river surveying.  Why are you 

qualified to offer testimony on EC 6.0? 

(2) Question 11 of your prefiled direct testimony enquires about the purpose of your testimony.   

In your answer to this question, you testify that you have prepared a report analyzing the 

environmental impacts of the dredging, and that a true and correct copy of the report is filed 

as Exhibit 000051. 

a. Why do you rely upon an unsworn analysis you authored rather than incorporate your 

opinions into your sworn testimony, as you did with EC 1.2 and EC 1.3? 

b. Has your analysis been subject to peer review? 

c. What assumptions were required in preparing the report? 
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d. What are the bases for those assumptions? 

(3) In your report, you state that “only slightly more than one mile . . . would need to be dredged 

in total. Thus, dredging would occur in less than one percent of the surveyed river” (prefiled 

direct testimony, exhibit SNC 000051, page 4). The dredging, however, would occur at 

multiple locations rather than on one contiguous mile.  Are the potential impacts of dredging 

greater or less when the dredging is spread out over a large area instead of concentrated at 

one location? 

(4) As far as you are aware, has the sediment at any of the 8 dredge sites you identify been 

analyzed for hazardous contaminants? 

(5) Have any of the 8 dredge sites you identify been surveyed for mussels? 

(6) In your report, why do you rely heavily on a mussel survey from the Pee Dee River 

(Savidge2006) when the same group of researchers also recently surveyed sites on the 

Savannah River? 

(7) Are you aware that the Savidge survey of the Savannah River discovered several rare, 

threatened, endangered, or species of concern, including several species that had not been 

previously described from the Savannah River Basin? 

(8) Are you aware that the Savidge survey of the Savannah River located rare, threatened, 

endangered, or species of concern in close proximity to the dredge sites you identify? 

(9) Snags and woody debris provide velocity breaks, creating a refuge from velocity shear stress 

for organisms.  How could organisms that rely upon these velocity breaks be affected by the 

removal or relocation of snags and woody debris? 
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E.C. 6.0 QUESTIONS FOR NRC STAFF WITNESSES 

Cross-Examination Questions for Mark Notich, Anne Kuntzleman, Rebekah Krieg, Jill 

Caverly, Lance Vail  

(1) Mr. Vail and Ms. Caverly, in your testimony, the NRC Staff maintains that there are other 

feasible means of transportation besides barging (see answer 10, prefiled direct testimony).  

a. Might the other means be cost prohibitive for Southern?  

b. Are the rail lines in the appropriate condition to provide for the transportation? 

c. Were the supposed alternatives to barging analyzed for potential environmental 

impacts? 

(2) Ms. Kuntzleman and Ms. Krieg, in answer 22 of your prefiled direct testimony, you indicate 

that the Staff decided to consider the effects of dredging, despite the Staff’s belief that such 

dredging was not “certain to occur.” Does the NRC Staff only analyze the potential effects of 

actions that are certain to occur? 

(3) Mr. Vail and Ms. Caverly, in answer 13 of your prefiled direct testimony, you stated that 

NRC Staff assumed that Southern would not pursue dredging because it is “not implausible” that 

components could be moved without dredging. However, testimony in answer 6 of your prefiled 

direct testimony indicates that barging is Southern’s preferred method of transportation and 

testimony from the USACE in answer 7 of its prefiled direct testimony indicates that the water 

levels are currently too low to support barging. Was the assumption that dredging would not be 

necessary or likely realistic given the desires of Southern, the current longstanding drought 

conditions, and the possible expense and difficulty of alternative methods?  
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(4) Mr. Vail and Ms. Caverly, does the FEIS state that “the navigation channel will likely need to 

be dredged”? Why did the Staff include this statement if, according to their prefiled direct 

testimony (answers 12 and 13), they believed that dredging would not be necessary? 

(5) Ms. Kuntzleman and Ms. Krieg, in answer 22 of your prefiled direct testimony you state that 

because of comments received on the DEIS “the Staff decided it was appropriate to consider 

dredging.”  

a. If the NRC Staff did not think that dredging was likely to occur, why was dredging 

addressed at all under the “Cumulative Impacts” section of the FEIS?  

b. Couldn’t the NRC Staff have excluded the dredging impacts, despite the public 

comments?  

c. Couldn’t the NRC Staff have responded to the public comments regarding dredging in 

the appendix? 

(6) In your testimony, the NRC Staff maintains that dredging is not part of the ESP project.  

a. Was barging the preferred method proposed in the ESP application?  

b. Is barging part of the proposal?  

c. Is construction of a barge slip and a haul road from that slip part of the proposal?  

(7) ALL, in several answers, such as answer 12 and answer 13 of the prefiled direct testimony, 

NRC staff members testified that the assumption that dredging was unlikely was based on 

informal discussion with the Army Corps of Engineers. Did Southern share with the NRC Staff 

any studies or surveys it sponsored or planned to sponsor regarding the need for dredging or did 

the Army Corps of Engineers discuss any such surveys during the informal conversations with 

the NRC Staff? 
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(8) Mr. Vail and Ms. Caverly, in answer 7 of your prefiled direct testimony, you stated that the 

NRC Staff assumed that “navigation would be feasible.”  

a. What facts, specifically, led the Staff to conclude that neither dredging nor additional 

releases from upstream reservoirs were necessary to support navigation given the flood 

control curve rule?  

b. What reports, studies, or data were consulted for that conclusion?  

(9) Mr. Vail and Ms. Caverly, in answer 14 of your prefiled direct testimony you state that 

“transportation of large components upstream by barge has occurred several times in the last ten 

years.”  

a. What was the water flow and river depth for those barge trips?  

b. Are any of the previous barging projects on which the Staff relied comparable to this 

project in terms of the scope, magnitude, drought conditions, water and flow levels, time 

of year, etc.? 

(10) ALL, in answer 13 of your prefiled direct testimony, you stated that you assumed there 

would be no dredging because members of the Corps had received no formal request from 

Southern regarding dredging by Southern or the Corps.  

a. Did the Corps ever indicate that Southern intended to dredge or was considering 

dredging in the future?  

b. Did either Southern or the Corps ever affirmatively indicate that they would not be 

pursuing or permitting a dredging project in the Federal navigation channel with regard to 

Plant Vogtle construction, or was the absence of the formal request the reason for the 

assumption? 
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(11) Mr. Vail and Ms. Caverly, in answer 12 of your prefiled direct testimony, you state that 

barging during periods of high flow “could expose Southern to financial risk” and “impact its 

desired construction schedule,” but that the Staff did not consider those “factors to be material to 

an ESP environmental review.” Wouldn’t those factors be material if they altered the likelihood 

of dredging and created unexamined environmental impacts? 

(12) ALL, what data, analyses, and methodologies were the bases for the MODERATE 

designation? What assumptions did the Staff make, and how did they arrive at those 

assumptions, given that the dredging was “incompletely defined”?  

(13) Ms. Kuntzleman and Ms Krieg, in answer 28 of your prefiled direct testimony, you state 

that only qualitative analysis was appropriate.  

a. Why didn’t the staff at least attempt to make a quantitative analysis, given that they 

knew the goals of Southern?  

b. Could the NRC have done a survey of the river to gain more information about 

potential dredging needs?  

c. Wasn’t it speculative to provide a MODERATE designation absent more specific 

information?  

d. How could this MODERATE designation be accurate, if as the Staff indicates, the 

impacts of the dredging could not be predicted? 

(14) Mr. Vail and Ms. Caverly, in answer 10 of your prefiled direct testimony, you state that “the 

Staff did not believe that dredging… was expected to occur.” Ms. Kuntzleman and Ms. Krieg in 

answer 28 of the prefiled direct testimony stated that only qualitative review was appropriate, 

given that the project was “incompletely defined” and “the locations of the dredged material 

disposal area [had] not been identified.” Given the testimony offered by Southern’s witnesses, 
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does the NRC Staff still believe that quantitative analysis of potential dredging impacts is 

impossible? 

(15) Ms. Kuntzleman and Ms. Krieg, in answer 30 of your prefiled direct testimony, you state 

that mitigation would be necessary to ensure the impacts would not be large.  

a. Did the Staff consider the cost of assumed mitigation measures?  

b. Did the Staff analyze which mitigation measures have been used, and to what extent, in 

previous similar dredging projects? 

(16) Ms. Kuntzleman, you indicated in Answer 32 of your prefiled direct testimony that 

mitigating actions could be taken to protect threatened, endangered, and sensitive mussel species. 

However, Dr. Young in answer 30 of his prefiled direct testimony cites studies demonstrating 

that mussel relocation can result in a 100% fatality rate. Does this indicate that perhaps your 

“mitigating” measures would not result in reduced impacts? 

Cross-Examination Questions for William G. Bailey, Carol L. Bernstein, Lyle J. 
Maciejewski, Stanley L. Simpson  
 
(1) Ms. Bernstein, in answer 9 of your prefiled direct testimony, you explain the US  Army 

Corps of Engineers NEPA process.  Would the Corps of Engineers rely on the NRC’s 

determination that navigation impacts could be MODERATE, or would the Corps conduct an 

independent analysis?  

(2) Mr. Simpson, in answer 2 to your prefiled direct testimony, you testify that you maintain and 

implement state-of-the-art computer programs to manage the multipurpose projects of the 

Savannah River. 

a.  Would you please state the name of the computer programs to which you refer? 

b.  Could these programs be used to model the flow at the Vogtle site under different 

weather patterns and water consumption scenarios? 
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(3) Mr. Simpson, in answer 7 of your prefiled direct testimony, you testify that “transportation of 

large components by barge has occurred several times in the last 10 years” and note that it has 

generally required 10,000 cfs discharge.   Did the Corps release water from the upstream 

reservoirs to support navigation in these instances?  

(4)  Mr. Simpson, storage in the upstream reservoirs is currently at Drought Level 3 and the 

Corps has reduced discharge from Thurmond Dan to below Drought Level 3 flows. 

a.  If Georgia receives normal rainfall from today going forward, how long will it take to 

refill the conservation pools of all three upstream reservoir projects? 

b.  Assuming normal precipitation going forward from today, what conditions must be 

present in the upstream reservoirs before normal reservoir operations and flows resume? 

c.  Under what conditions would the Corps augment river flows for the purpose of 

supporting Southern’s navigation needs? 

 (4) Mr. Simpson, in answer 7 of your prefiled direct testimony, you state that due to shallow 

river depths, transportation by barge upstream is not currently possible.  

a. In your opinion, what is the minimum discharge from Thurmond dam necessary for 

barge navigation on the Savannah River?  

b. Do you agree with Southern’s assessment that navigation is possible with a discharge 

of 3,700 cfs and only limited dredging of the Navigation Channel?? 

 (5) Mr. Maciejewski, in answer 16 of your prefiled direct testimony, you state that Southern had 

a desire for river transportation and that Southern indicated dredging would be a Federal project.   

a. Has Southern indicated when barging would begin and end?  

b. Has Southern indicated the approximate number of barge trips that will be needed? 
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c.  In your opinion, is it reasonable to assume that Southern can accomplish its proposed 

barging schedule with limited dredging and no flow augmentation? 

(7) The NRC Staff maintains that the dredging project is distinct from the ESP process and that 

any dredging has independent utility.  

a. When was the last time the channel was dredged?  

b. If not for Southern’s desire to use the channel, would the Corps dredge the Federal 

navigation channel? 

c. If dredged, would the river be navigable up to Augusta, or only for the area needed for 

Southern’s barging?  

d. Would the channel be dredged to its full authorized dimentions or only as large as 

Southern’s needs dictate?  

e.  In the years since the river was last dredged, has the Corps engaged in environmental 

restoration projects on  the Savannah River? 

f.  Has the Corps considered seeking de-authorization of the savannah River Below 

Augusta project? 

(8)  Mr. Simpson, has Southern provided the Corps with the data and analysis from its recent 

river survey?   

Respectfully submitted this 2nd day of February, 2009, 

 
 
       
       [Original signed by L. Sanders] 
       _____________________________  
       Lawrence D. Sanders 
       Turner Environmental Law Clinic 
       Emory University School of Law 
       1301 Clifton Road 
       Atlanta, GA 30322 
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March 2, 2009 

 
 
 
 
Hon. G. Paul Bollwerk, III 
Atomic Safety and Licensing Board 
Nuclear Regulatory Commission 
Washington, D.C.   20555-0001 

Re: Southern Nuclear Operating Co., Inc. (ESP for Plant Vogtle) 
Docket No. 52-011-ESP - ASLBP No. 07-850-01-ESP-BD01 

Dear Judge Bollwerk: 

In accordance with the order of the Atomic Safety and Licensing Board dated December 
15, 2008, Southern Nuclear Operating Company's proposed cross-examination questions, 
directed to Joint Intervenors' rebuttal testimony filed on February 6, 2009, in the Vogtle 3 and 4 
Early Site Permit Contested Hearing, are attached to this letter.  

Please do not hesitate to contact me if you have any questions 

Sincerely, 
 
/s/ M. Stanford Blanton 
 
M. Stanford Blanton 

MSB:dc 
Attachments 
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SOUTHERN NUCLEAR OPERATING COMPANY’S QUESTIONS  
FOR THE BOARD ON JOINT INTERVENORS’ PRE-FILED REBUTTAL 

TESTIMONY OF BARRY W. SULKIN CONCERNING EC 1.2 
 
 

Pursuant to the Atomic Safety and Licensing Board’s (“ASLB” or “Board”) Orders of 

October 24, 2008 and December 15, 2008,1 and in accordance with 10 C.F.R. § 2.1207(a)(3), 

Southern Nuclear Operating Company (“SNC”) hereby submits proposed questions for the 

Board to consider propounding to Mr. Barry W. Sulkin at the Hearing regarding Environmental 

Contention 1.2 (“EC 1.2”).  These questions are based on Mr. Sulkin’s rebuttal testimony filed 

on February 6, 2009. 

Following the guidelines for submittals of requests for cross-examination by the parties, 

this submittal provides a description of the issues, the objective of the line of questioning and the 

proposed line of questions that will lead to the objective of the questioning.  See 10 C.F.R. § 

2.1204(b)(i) – (iii). 

                                                 
1 Memorandum and Order (Revised General Schedule) (“October 24 Order”) and Memorandum and Order 

(Contested Evidentiary Hearing Administrative Matters) (“December 15 Order”).  
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I. Description of the Issues 

A. Mr. Sulkin’s Criticism of the Use of Thurmond Dam Discharges 

B. Staff’s Assessment of Impacts 

II. Objectives 

A. Mr. Sulkin’s Criticism of the Use of Thurmond Dam Discharges 

1. Explore Mr. Sulkin’s understanding of the Staff’s use of the Thurmond 
Dam discharge.   

B. Staff’s Assessment of Impacts 

1. Establish that Mr. Sulkin’s has no evidence that impacts from 
impingement or entrainment would be more than SMALL. 

III. Proposed Line of Questions 

A. Mr. Sulkin’s Criticism of the Use of Thurmond Dam Discharges 

1. Explore Mr. Sulkin’s understanding of the Staff’s use of the Thurmond 
Dam discharge. 

a. You state in A.2 of your rebuttal testimony that the Corps’ 
calculation of withdrawal percentage is not very meaningful 
because releases from Thurmond dam do not reflect pre-reservoir 
conditions.  However, the only rational evaluation of flows at Plant 
Vogtle must consider and cannot simply ignore the existence of the 
dams, isn’t that correct? 

b. Using the Thurmond discharge to estimate impacts is much more 
conservative than using the Waynesboro gauge, because releases 
from the dam are notably lower than flows at Plant Vogtle, aren’t 
they. 

c. Thurmond dam is approximately 90 miles upstream of Plant 
Vogtle, isn’t it? 

d. As you point out in A.3 and A.4 of your rebuttal testimony, flows 
increase by 2400 cfs on average over that stretch of river, don’t 
they? 

e. It is appropriate for the Staff to identify that conservatism, isn’t it? 

f. Even if releases from Thurmond dam do not increase significantly 
during the spawning season, isn’t it true that unregulated local 
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inflows over the 90 miles of river between the dam and Plant 
Vogtle would tend to be at their maximums during the spring 
spawning season? 

B. Staff’s Assessment of Impacts 

1. Establish that Mr. Sulkin’s has no evidence that impacts from 
impingement or entrainment would be more than SMALL. 

a. Table D-6 of Exhibit SNC00005 (the Entrainment Report provided 
by Messrs. Dodd and Montz) does identify the baseline amount of 
organisms in the river, doesn’t it?   

b. And from this, it is possible to compare entrainment at Units 1 and 
2 to the overall volume of organisms in the river, isn’t it? 

c. Wouldn’t you agree that by considering flows as low as 2000 cfs 
that the Staff considered extreme low flow conditions?  

d. Isn’t it true that flows of 2000 cfs would correspond to even lower 
releases from Thurmond dam 90 miles upstream? 

e. You have no evidence that entrainment impacts will alter the 
aquatic resource notably, do you?  Neither do you have any 
evidence that impingement impacts will alter the aquatic resource 
notably, do you?   

 

 
 
Respectfully submitted, 
 
(Original signed by M. Stanford Blanton) 
 
 
__________________________________________ 
M. Stanford Blanton, Esq. 
C. Grady Moore, III, Esq. 
BALCH & BINGHAM LLP 
1710 Sixth Avenue North 
Birmingham, AL 35203-2015 
Telephone: (205) 251-8100 
Facsimile: (205) 226-8798 
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BEFORE THE ATOMIC SAFETY AND LICENSING BOARD  

 
____________________________________ 
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Southern Nuclear Operating Company )  ASLBP No. 07-850-01-ESP-BD01  
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SOUTHERN NUCLEAR OPERATING COMPANY’S QUESTIONS 
FOR THE BOARD ON JOINT INTERVENORS’ REBUTTAL TESTIMONY 

OF DR. SHAWN YOUNG CONCERNING CONTENTION EC 1.2 
 

Pursuant to the Atomic Safety and Licensing Board’s (“ASLB” or “Board”) Orders of 

October 24, 2008 and December 15, 2008,1 and in accordance with 10 C.F.R. § 2.1207(a)(3), 

Southern Nuclear Operating Company (“SNC”) hereby submits proposed questions for the 

Board to consider propounding to Dr. Shawn Young at the Hearing regarding Environmental 

Contention 1.2 (“EC 1.2”).  These questions are based on Dr. Young’s rebuttal testimony filed 

on February 6, 2009. 

Following the guidelines for submittals of requests for cross-examination by the parties, 

this submittal provides a description of the issues, the objective of the line of questioning and the 

proposed line of questions that will lead to the objective of the questioning.  See 10 C.F.R. § 

2.1204(b)(i) – (iii). 

I. Description of the Issues 

A. Dr. Young’s Criticism of SNC’s 2008 Field Studies 

B. Staff’s Assessment of Impacts 

                                                 
1 Memorandum and Order (Revised General Schedule) (“October 24 Order”) and Memorandum and Order 

(Contested Evidentiary Hearing Administrative Matters) (“December 15 Order”).  
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II. Objectives 

A. Dr. Young’s Criticism of SNC’s 2008 Field Studies 

1. Clarify Dr. Young’s criticism of SNC’s 2008 entrainment and 
impingement studies. 

 
B. Staff’s Assessment of Impacts 

 
1. Understand Dr. Young’s criticism of the Staff’s bases for determining 

impacts would be SMALL. 
 

 
III. Proposed Line of Questions 

A. Dr. Young’s Criticism of SNC’s 2008 Field Studies 

1. Clarify Dr. Young’s criticism of SNC’s 2008 entrainment and 
impingement studies. 

 
a. In contrast to your statement in A6 of your rebuttal testimony, the 

Vogtle units were operating at full capacity during the HZI study, 
weren’t they?   

 
b. The extent of the HZI is solely a hydraulic measurement and is 

completely independent of the presence or absence of a drift 
community isn’t it?   

 
c. So your comment in A.6 of your rebuttal testimony that the HZI 

should have been performed during spawning conditions is 
irrelevant, isn’t it? 

 
d. The lowest flows in the Savannah River at Plant Vogtle, that is, at 

the Waynesboro gauge, would not typically coincide with 
spawning season, would they? 

 
B. Staff’s Assessment of Impacts 

 
1. Understand Dr. Young’s criticism of the Staff’s bases for determining 

impacts would be SMALL. 
 

a. In A.2 and A.7 of your rebuttal, you rely on a study by Paller 
(Exhibit NRC000006) for the proposition that Plant Vogtle and 
SRS have negative impacts on Savannah River fisheries.   In fact, 
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the sections you reference on page 16 of that paper article do not 
reach this conclusion at all, do they?  It says nothing about 
negative impacts to fisheries overall, all it says is that the largest 
single sources of entrainment and impingement are the SRS and 
Vogtle sites, doesn’t it?  Moreover, doesn’t the report you cite 
state that “[t]he overall rates of impingement at the SRS intakes 
were low relative to those of other cooling-water intake facilities 
in the Southeast?”  And it’s undisputed that the impingement and 
entrainment impacts of Plant Vogtle are even lower, aren’t they?  
Regardless, doesn’t Paller explain on page 14 that these 
influences are among the best documented? 

 
b. The ANSP studies were one of many studies consulted by the 

Staff in preparing the EIS section regarding aquatic impacts, 
weren’t they? 

 
c. You say in A.9 of your rebuttal testimony that data gathered ten 

miles from Plant Vogtle are not representative of site conditions.  
Yet you complain that Plant Vogtle has impacts in the estuarine 
portion of the River (approximately 100 miles away) and that 
flows measured at Thurmond Dam (approximately 90 miles 
away) are important considerations.  Your comments are 
inconsistent, aren’t they? 

 
d. You have no evidence of any unusual fish kill at Plant Vogtle, do 

you? 
 

 
 

 
Respectfully submitted, 
 
 

 
(Original signed by M. Stanford Blanton) 
____________________________________ 
 
M. Stanford Blanton, Esq. 
C. Grady Moore, III, Esq. 
BALCH & BINGHAM LLP 
1710 Sixth Avenue North 
Birmingham, AL 35203-2015 
Telephone: (205) 251-8100 
Facsimile: (205) 226-8798 
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Kathryn M. Sutton, Esq. 
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Washington, DC 20004 
Telephone: (202) 739-5738 
Facsimile: (202) 739-3001 
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UNITED STATES OF AMERICA  
NUCLEAR REGULATORY COMMISSION  

 
BEFORE THE ATOMIC SAFETY AND LICENSING BOARD  

 
____________________________________ 
                                                                   )  
In the Matter of                                        )  Docket No. 52-011-ESP  
                                                                   )  
Southern Nuclear Operating Company )  ASLBP No. 07-850-01-ESP-BD01  
                                                                   )  
(Early Site Permit for Vogtle ESP Site)  )   March 2, 2009 
____________________________________)  
 
 

SOUTHERN NUCLEAR OPERATING COMPANY’S QUESTIONS  
FOR THE BOARD ON JOINT INTERVENORS’ REBUTTAL TESTIMONY OF 

WILLIAM POWERS TO ENVIRONMENTAL CONTENTION 1.3 
 

Pursuant to the Atomic Safety and Licensing Board’s (“ASLB” or “Board”) Orders of 

October 24, 2008 and December 15, 2008,1 and in accordance with 10 C.F.R. § 2.1207(a)(3), 

Southern Nuclear Operating Company (“SNC”) hereby submits proposed questions for the 

Board to consider propounding to Mr. William Powers at the Hearing regarding Environmental 

Contention 1.3 (“EC 1.3”).  These questions are based on Mr. Powers’ rebuttal testimony filed 

on February 6, 2009, related to EC 1.3.2 

Following the guidelines for submittals of requests for cross-examination by the parties, 

this submittal provides a description of the issues, the objective of the line of questioning and the 

proposed line of questions that will lead to the objective of the questioning.  See 10 C.F.R. § 

2.1204(b)(i) – (iii). 

                                                 
1 Memorandum and Order (Revised General Schedule) (“October 24 Order”) and Memorandum and Order 

(Contested Evidentiary Hearing Administrative Matters) (“December 15 Order”).  
2 References to Question and Answer numbers are to the Rebuttal Testimony of William Powers in Support 

of EC 1.3, filed by Joint Intervenors on February 6, 2009. 
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SNC’s Proposed Cross Examination Questions for Mr. William Powers  
Regarding EC 1.3 Rebuttal Testimony 

 
I. Description of Issues and Objectives 

A. Dry Cooling Proposed for North Anna 3 

• Determine Mr. Powers’ understanding of the operation of the “dry cooling” 
portion of the cooling system proposed for North Anna 3 and the related 
impacts of such operation. 

B. Dry Cooling Related to North Anna 4  

• Understand the basis for Mr. Powers’ testimony that dry cooling is feasible for 
a nuclear plant based on the ESP for North Anna 4  

C. Comparability of GE’s ESBWR Turbine 

• Understand the basis for Mr. Powers’ assertion that the AP1000 can use a high 
backpressure turbine based on the GE ESBWR turbine 

II.  Proposed Cross Examination Questions 

A. Dry Cooling Proposed for North Anna 3 

• Determine Mr. Powers’ understanding of the dry cooling facility proposed for 
North Anna 3 and the related impacts. 

1.   In A2 of your testimony, you cite the FEIS of the North Anna 3 
and 4 ESP, which states: “Under favorable meteorological 
conditions, the entire excess heat load from Unit 3 would be 
dissipated using closed-cycle dry cooling towers.” (Exhibit 
JTI000050).  What is your interpretation of the term “favorable 
meteorological conditions”?     

2. Is it your testimony that North Anna 3 will be able to operate at 
full power output using 100% dry cooling under these conditions?   

3. How often, based on historical data, would you expect these 
“favorable meteorological conditions” to occur at the North Anna 
site?   

4. Isn’t it true that “favorable meteorological conditions” would not 
occur during the majority of the year?  Or during the peak summer 
season? 

5. Would these “favorable meteorological conditions” occur more or 
less frequently at the Vogtle site? 
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6. Please see page 2-193 to 2-194 of the FSAR for the North Anna 3 
COLA (attached hereto)3, which read: “There are times of the year 
when the combination wet and dry cooling towers used for normal 
plant cooling could function in a completely dry mode, particularly 
during cold weather.  . . . However, these conditions are expected 
to persist for relatively short durations and are not representative of 
transport conditions over longer time scales.”  Doesn’t this 
statement indicate that the completely dry mode will be restricted 
to cold weather and utilized for only short durations?  

7.   Please see page 3-10 of JTI000050, which states that the dry 
towers “would be sized so that under the worst-case conditions 
(i.e., full power operation and a hot and humid atmosphere at tower 
level), a minimum of one-third of excess heat from Unit 3 would 
be dissipated via the dry cooling system.  The remaining excess 
heat would be dissipated by the wet tower system.  Therefore, 
although the MWC mode uses less water than the EC mode, it is 
possible that up to two thirds of the total heat load would be 
dissipated by wet cooling.”  Based on this statement in your 
exhibit, isn’t it true that the North Anna System would not be 
capable of dissipating 100% of the total heat load on a peak day in 
July?   

8. Isn’t it most likely based on the statement in your exhibit that 
under “worst-case conditions,” only one-third of the heat load from 
North Anna will be dissipated by the dry-only mode? 

9. Isn’t it also true, then, that North Anna 3 could not operate at full 
power output using 100% dry cooling under these “worst-case 
conditions”?   If so, isn’t it true that the unit would be at risk of 
tripping when the power is needed the most?   

10. In A2 of your rebuttal testimony you state “The document [North 
Anna FEIS] goes on to state that “Dominion’s combination wet 
and dry cooling system would have an energy efficiency penalty of 
1.7 to 4 percent.” (Exhibit JTI000050). The maximum efficiency 
penalty identified for North Anna 3, presumably when operating 
with 100% dry cooling, is 4 percent.”  In megawatts, what is a 4% 
efficiency penalty for a 1,560 MW ESBWR at North Anna 3?  
[62.4 MW]   

                                                 
3  SNC will file a Motion to Supplement Exhibit in which it moves to supplement Joint Intervenors’ Exhibit 

JTI000050 with pages 8-4 to 8-5 from the Final Environmental Impact Statement of the North Anna Early Site 
Permit and pages 2-173 to 2-174 and 2-193 to 2-194 of the North Anna Unit 3 Combined License Application.  In 
the alternative, SNC asks to submit these pages as a new SNC exhibit solely for the purposes of cross examination 
of Mr. Powers.   SNC has attached these pages for the Board’s convenience.   
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11. Based on the statement in Exhibit JTI000050, isn’t it true that only 
that the 4% performance penalty you hypothesize for the dry-
cooling only mode would provide for the dissipation of only 1/3 of 
the heat load from North Anna 3?   

12. Isn’t it true that the dry cooling system proposed for North Anna 3 
would also have a station service requirement? 

13. Please see page 8-4 of the FEIS for the North Anna ESP (Section 
8.2.3)(attached hereto).  Isn’t it true that a dry cooling system was 
analyzed as an alternative to the cooling system proposed by 
Dominion?  Isn’t it also true that Dominion estimated that the 
power needed to operate the dry cooling towers would 8.5 to 11 
percent of the plant power output (or approximately 150 MW)?  

14.  Please see page 3-12 of the FEIS for the North Anna ESP 
(JTI000050). Isn’t also true that the FEIS concluded that a dry only 
cooling system would result in 12% efficiency penalty in addition 
to the station service requirements of a dry cooling system?   

B. Dry Cooling Related to North Anna 4  

• Understand the basis for Mr. Powers’ position that dry cooling is feasible for a 
nuclear plant based on the ESP for North Anna 4  

1. In A6 of your rebuttal testimony, you state:  “The GE-ESBWR 
reactor is larger than the AP1000, 1,560 MW net versus 1,117 MW 
net, and GE can provide a 100% air-cooled version of the GE-
ESBWR nuclear plant. .  .  . A condition of the NRC Early Site 
Permit for North Anna 3 and 4 is that North Anna 4, if built, will 
be 100% dry cooled at all times (Exhibit JTI000052). It is not 
credible that GE can design and build much larger nuclear plants 
using 100% dry cooling and Westinghouse can not apply air 
cooling on the AP1000.”    

Isn’t it true that the North Anna 3 and 4 ESP is based on the Plant 
Parameter Envelope (PPE) approach?  Doesn’t this mean that 
Dominion did not name a technology in its ESP application for 
either North Anna 3 or 4 and, therefore, the ESP is not based on a 
specific technology (i.e., ESBWR)? 

2. Isn’t it also true that Dominion has not filed a Combined License 
Application for North Anna 4?  Doesn’t this mean that Dominion 
has not formally named a technology or identified a design for the 
North Anna 4 turbine or cooling system? 
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3. Isn’t it true that the ESBWR has not yet been certified by the 
NRC?   

4. Please see page 2-193 to 2-194 of the FSAR for the North Anna 3 
COLA (attached hereto), which read: “There are times of the year 
when the combination wet and dry cooling towers used for normal 
plant cooling could function in a completely dry mode, particularly 
during cold weather.  . . . However, these conditions are expected 
to persist for relatively short durations and are not representative of 
transport conditions over longer time scales.” Doesn’t the 
information in the North Anna FEIS regarding the conditions 
under which the dry cooling system could operate by itself suggest 
that the dry cooling would not allow the ESBWR to operate at full 
power except for very limited periods of cold weather?  

C. Comparability of GE’s ESBWR Turbine 

• Understand the basis for Mr. Powers’ assertion that the GE ESBWR turbine 
proves that the AP1000 can use a high backpressure turbine   

1. In A6 of your rebuttal testimony, you challenge Mr. Cuchens’ 
statement that there is not a  “turbine manufacturer that offers a 
triple-exhaust turbine capable of handling the steam flows that 
would be associated with the current AP1000 steam cycle if the 
reactor used dry cooling[.]”   

You state, “The GE_ESBWR steam turbine is a triple-exhaust 
turbine, just like the AP1000 steam turbine (Exhibit JTI000051). 
The GE-ESBWR reactor has been proposed by Dominion Nuclear 
for the North Anna 3 plant in Virginia. The GE-ESBWR reactor is 
larger than the AP1000, 1,560 MW net versus, 1,154 MW net, and 
GE can provide a 100% air cooled version of the GE-ESBWR 
nuclear plant. . . .  A condition of the NRC Early Site Permit for 
North Anna 3 and 4 is that North Anna 4, if built, will be 100% dry 
cooled at all times (Exhibit JTI000052).   It is not credible that GE 
can design and build much larger nuclear plants using 100% dry 
cooling and Westinghouse can not apply air cooling on the 
AP1000.” 

a. Given that Dominion has not filed a Combined License 
Application for North Anna 4 in which it names the GE 
ESBWR as the technology, what is the basis for your 
opinion that “GE can provide a 100% air cooled version of 
the GE-ESBWR nuclear plant”? 

b. The FSAR for North Anna 3 does not propose “a 100% air 
cooled version of the GE-ESBWR nuclear plant” does it? 
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c. Isn’t it true that there is not a nuclear power plant operating 
today similar to the AP1000 that is 100% dry cooled? 

d. Isn’t it true that the NRC has not received a license 
application for a nuclear power plant that is 100% dry 
cooled? 

 
 
Respectfully submitted, 
 
(Original signed by M. Stanford Blanton) 
 
__________________________________________ 
M. Stanford Blanton, Esq. 
C. Grady Moore, III, Esq. 
BALCH & BINGHAM LLP 
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Birmingham, AL 35203-2015 
Telephone: (205) 251-8100 
Facsimile: (205) 226-8798 
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OPERATING COMPANY 
 
 
Kathryn M. Sutton, Esq. 
MORGAN, LEWIS & BOCKIUS LLP 
1111 Pennsylvania Avenue, NW 
Washington, DC 20004 
Telephone: (202) 739-5738 
Facsimile: (202) 739-3001 
 
 
CO-COUNSEL FOR SOUTHERN NUCLEAR 
OPERATING COMPANY 
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the combination wet and dry cooling tower system’s expected smaller impact on the aquatic
environment, the staff concludes that a combination wet and dry cooling system for Unit 3 would
be preferable to a once-through cooling system.

8.2.2 Plant Cooling System:  Unit 3 Wet Cooling System

Wet, mechanical and natural draft cooling towers transfer heat to the atmosphere through
evaporation and conduction.  Assuming all the heat transfer is through evaporation, a wet
cooling design would consume more water than either the once-through design or the
combination wet and dry cooling system proposed in the ER (Dominion 2006).  The increased
use of makeup water requirements for a wet cooling design would increase impingement and
entrainment slightly over the proposed design.

The use of a wet cooling tower design versus the proposed combination wet and dry cooling
system design for Unit 3 would increase water withdrawals from Lake Anna.  The impact of the
increased evaporative losses of a wet cooling tower design would be particularly noticeable
during drought years.  The results of water balance calculations suggest that the use of a wet
cooling tower system for the 2001 through 2003 critical water period would have resulted in an
additional 1.0 m (3.4 ft) drawdown of the lake in September 2002.  In comparison, use of the
proposed combination wet and dry cooling system would only have drawn the lake down by an
additional 0.5 m (1.6 ft).  The use of a wet cooling tower design would also prolong the duration
of low-flow conditions downstream of the dam.  The staff concludes that based on the expected
smaller impact on the lake level and downstream flows, a combination wet and dry cooling
system design for Unit 3 is preferable to a wet cooling tower design.

8.2.3 Plant Cooling System:  Unit 3 Dry Cooling System

The use of a dry cooling design versus the proposed combination wet and dry cooling system
design for Unit 3 would largely eliminate the impacts on aquatic biota in Lake Anna and the
North Anna River downstream.  The lake would not be heated by rejected heat from Unit 3, and
there would be no additional consumptive water use.

A dry cooling tower designed to dissipate heat may reduce water-related impacts of operating
Unit 3, but it also has some disadvantages.  In particular, dry cooling systems are more
expensive to build and are not as efficient as wet cooling systems.  To achieve the necessary
cooling, dry systems move a large amount of air through a heat exchanger, and the fans that
force the air through the heat exchanger use a significant amount of power.  Dominion
estimates that the power needed to operate dry cooling towers would be 8.5 to 11 percent of the
plant power output (Dominion 2006).  The power needed to operate a dry tower for Unit 3 would
be about 150 MW(e).  This power demand reduces the net power output of the plant.  The
power needed for operating the combination wet and dry cooling system would be 1.7 to
4 percent.  This, in turn, would increase the environmental impacts of fuel use and spent fuel|
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transport and storage.  The fans and the large volume of air required for cooling also result in |
elevated noise levels.  The dry cooling tower would also occupy more land than a once-through
or wet tower cooling system.

The staff concludes that based on its analysis that Lake Anna could support Unit 3 using a
combination wet and dry cooling system and given the environmental impact of increased use
of resources needed by using a less efficient dry cooling system, a combination wet and dry
cooling system is preferable to a dry cooling system for Unit 3.

8.3 Alternative Sites, Region of Interest, and Selection and
Evaluation Process

NRC regulations require that the ER submitted in conjunction with an application for an ESP
include an evaluation of alternative sites to determine whether there is an "obviously superior"
alternative to the site proposed (10 CFR 52.17(a)(2)).  An ESP applicant has the option to
provide as much or as little information regarding the impacts of constructing and operating the
proposed unit(s); however, the ER must address all environmental impacts of construction and
operation necessary to make the comparison and determination regarding alternative sites.  For
the North Anna ESP review, the staff concluded that it had sufficient information on the relevant
environmental issues to determine that none of the alternative sites was environmentally
preferable to the proposed site.  This is the minimum determination that must be made;
otherwise the staff would recommend that the ESP request be denied.  At the CP/COL stage of
the process, the applicant will be required to provide sufficient information to resolve
environmental issues not considered in the ESP proceeding as well as any new and significant
information regarding issues that were resolved in the ESP proceeding.

In the discussion that follows, based on the approach used by the staff to estimate
environmental impacts and on the staff's expert judgment, the staff believes that the impact
levels that were assigned for the resource areas are defined sufficiently to be used for the
purposes of a comparison between the proposed and the alternative sites.  While these impact
determinations are estimates, the staff relied on higher level information (i.e., reconnaissance-
level information) was informed by the provisions of state and local regulations, by extensive
institutional experience with the licensing of existing reactors (including analyses developed
during recent license renewal reviews, such as those in the associated License Renewal GEIS),
and by the judgment and professional experience of individual staff reviewers with respect to
their areas of expertise.  The staff applied the same methodology to the North Anna ESP site
and the alternative sites review.  Therefore, although the comparisons in the alternatives
analysis described in the following sections are based on reconnaissance-level information, the
staff considers them to be informed comparisons, and has concluded that they are sufficient for
making the determination concerning the existence of an obviously superior site.  For certain
environmental issues, there may not have been sufficient site-specific generated information to
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The second paragraph of this SSAR section is supplemented as follows
with information to show that flood protection measures are not required
for the Unit 3 site.

NAPS COL 2.0-21-A A local PMP drainage analysis was performed assuming, conservatively,
that all underground storm drains and culverts are clogged. Details of the
local PMP analysis and the resulting flood levels are presented in
Section 2.4.2.3. The maximum PMP water level in the power block area
is predicted to be at Elevation 87.5 m (287.2 ft) msl, which is 0.9 m
(2.8 ft) below Elevation 88.4 m (290.0 ft) msl, the design plant grade
elevation for safety-related facilities. Thus, no Unit 3 safety-related
structure is subject to static or dynamic loading due to flooding as a result
of design basis flood events or local PMP events. No flood protection
measures are required for the Unit 3 site. Additionally, no technical
specifications or emergency procedures are required to implement flood
protection activities.

2.4.11 Low Water Considerations

NAPS COL 2.0-22-A The information needed to address DCD COL Item 2.0-22-A is included
in SSAR Section 2.4.11, which is incorporated by reference with the
following supplements.

2.4.11.5 Plant Requirements

This SSAR section is supplemented as follows with information on the
operational modes for the circulating water cooling system (CIRC) with
respect to low water conditions.

NAPS ESP COL 2.4-10 The Unit 3 CIRC operates in either of two operating modes:

• Energy Conservation (EC)—The dry cooling array is bypassed and
cooling water is circulated directly to the hybrid tower with a provision
for cold weather bypass.

• Maximum Water Conservation (MWC)—The dry cooling tower and
hybrid cooling tower operate in series with a provision for cold
weather bypass.

Generally, when the North Anna Reservoir water level is at or above
Elevation 76.2 m (250 ft) msl at the dam, and adequate reservoir
discharge is being maintained, the EC mode is used. However, if the
reservoir water level falls below Elevation 76.2 m (250 ft) msl and is not
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restored within a reasonable period of time, the MWC mode is used.
While in the MWC mode, the dry tower fans may be turned off to provide
additional electrical output during hours of peak demand.

As discussed in Section 2.4.14, Unit 3 will be shut down when the water
level in Lake Anna drops below Elevation 73.762 m (242.0 ft) msl.

2.4.11.6 Heat Sink Dependability Requirements

This SSAR section is supplemented as follows with information on the
effect of low water conditions on the UHS.

NAPS COL 2.0-22-A The Unit 3 UHS is described in DCD Section 9.2.5. Lake Anna is not
relied on as a safety-related source of water withdrawals for emergency
cooling.

2.4.12 Groundwater

NAPS COL 2.0-23-A The information needed to address DCD COL Item 2.0-23-A is included
in SSAR Section 2.4.12, which is incorporated by reference with the
following supplements and variances.

2.4.12.1.2 Local Hydrogeology

The third paragraph of this SSAR section is supplemented as follows
based on additional borings.

NAPS COL 2.0-23-A Borings drilled as part of the ESP subsurface investigation program
(SSAR Appendix 2.5.4B) and the Unit 3 subsurface investigation
program (Appendix 2.5.4AA) penetrated saprolite to depths ranging from
about 1.52 m (5 ft) to 24.99 m (82 ft). The saprolite penetrated by these
borings is classified as a micaceous, silty-clayey, fine to coarse sand or
sandy silt, with occasional (less than 10 percent) to some (between 10
and 50 percent) rock fragments.

The fifth paragraph of this SSAR section is supplemented as follows with
information on additional groundwater level measurements data.

Groundwater at the Unit 3 site occurs in unconfined conditions in both the
saprolite and underlying bedrock. The results of previous investigations
at the site indicate that a hydrologic connection exists between the
saprolite and the bedrock. (SSAR Reference 45) This condition has been
confirmed as part of the ESP and Unit 3 subsurface investigation
programs (SSAR Appendix 2.5.4B and Appendix 2.5.4 AA) by the
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Conservatively ignoring hydrodynamic dispersion, this equation can be
restated as:

(2.4.13-21)

where: FGW = total radionuclide flux in groundwater; CGW = radionuclide
concentration in the groundwater; A = cross-sectional area normal to the
direction of groundwater flow; and the other terms are as defined
previously. The cross-sectional area of the plume is conservatively
assumed to extend over the entire saturated thickness of the unconfined
aquifer and the entire length of the radwaste building. The saturated
thickness is taken to extend from the water table to the top of the
Zone III-IV, slightly weathered to moderately weathered rock. In the
vicinity of the radwaste building, Figure 2.4-207 through Figure 2.4-214
indicate a water table elevation of about 82.30 m (270 ft) msl, while
Table 2.5-208 indicates the Zone III-IV top of rock elevation to be
74.37 m (244 ft) msl. These values result in a saturated thickness of
about 7.92 m (26 ft). DCD Figure 1.2-25 indicates the radwaste building
to be 65 m (213 ft) in length normal to the direction of groundwater flow.
The assumption that the plume extends the entire length of the building is
conservative because the characteristic dimensions of the sources from
which a release is postulated are a relatively small fraction of the 65 m
length. The cross-sectional area is then the product of 26 ft and 213 ft, or
5540 ft2.

The total radionuclide flux in the surface water of Lake Anna, induced by
pumping from the water-supply intake for Unit 3, is calculated as:

(2.4.13-22)

where: FSW = total radionuclide flux in surface water; Q = surface water
flow rate; and CSW = radionuclide concentration in the surface water. This
approach for calculating the radionuclide flux in surface water is justified,
considering that any radionuclides released to the groundwater would
likely discharge to the Unit 3 intake forebay area, which has been
isolated from the rest of the lake and from which the water intake for
Unit 3 will obtain water. The surface water flow is determined by the water
supply requirements for Unit 3, which total 1.42 m3/s (50 cfs) when
running in the energy conservation mode and 0.96 m3/s (34 cfs) in the
maximum water conservation mode. There are times of the year when
the combination wet and dry cooling towers used for normal plant cooling

GW e GWF n vC A=

SW SWF QC=
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could function in a completely dry mode, particularly during cold weather.
Under these conditions, no make-up water is required for the normal
plant circulating water system, which comprises most of the total
demand. However, these conditions are expected to persist for relatively
short durations and are not representative of transport conditions over
longer time scales.

Because the total radionuclide flux must be conserved, radionuclide
concentrations in the surface water are estimated by equating
Equation 2.4.13-21 and Equation 2.4.13-22 and solving for CSW:

(2.4.13-23)

where the quantity neνA/Q defines the dilution factor. Assuming for
conservatism that the plant is operating in the maximum water
conservation mode, the dilution factor is calculated using the previously
defined values for ne, v, A, and Q to be:

This dilution factor is applied to the H-3, Sr-90, Y-90, and Pu-239
concentrations reported in Table 2.4-209 to account for dilution in
addition to radioactive decay and adsorption. Table 2.4-210 summarizes
the resulting concentrations, which represent the concentrations in the
surface water withdrawn by the water-supply intake for Unit 3. It is seen
that the concentrations of each of these radionuclides are below their
respective ECLs.

Most of the 0.96 m3/s (34 cfs) withdrawn from Lake Anna is used as
make-up water to replenish evaporative losses from cooling towers that
a re  par t  o f  c losed-cyc le  coo l ing  sys tems.  As  d iscussed  in
Section 2.4.13.1.2, the non-volatile radionuclides concentrate in the
circulating water by a factor of about four, prior to being discharged to the
discharge canal. Even then, concentrations are well below ECLs. It
should also be noted that radionuclides released in cooling tower
blowdown discharge would mix with circulating water discharge from
Units 1 and 2 (up to 120.2 m3/s (4246 cfs)) as long as these units are
operating. If Units 1 and 2 are shutdown, a minimum of 15.04 m3/s
(531 cfs) will continue to be circulated to provide adequate dilution for
normal plant releases. These flows from Units 1 and 2 would further

e
SW GW

n vAC C
Q

=

40.25 0.54 / 86,400 5540 2.56 10
34

en vA
Q

−× ×
= = ×
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                                                                   )  
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SOUTHERN NUCLEAR OPERATING COMPANY’S  
QUESTIONS FOR THE BOARD ON JOINT INTERVENORS’  

PRE-FILED REBUTTAL TESTIMONY OF DR. SHAWN YOUNG  
CONCERNING CONTENTION 6.0 

 
Pursuant to the Atomic Safety and Licensing Board’s (“ASLB” or “Board”) Orders of 

October 24, 2008 and December 15, 2008,1 and in accordance with 10 C.F.R. § 2.1207(a)(3), 

Southern Nuclear Operating Company (“SNC”) hereby submits proposed questions for the 

Board to consider propounding to Dr. Shawn Young at the Hearing regarding Environmental 

Contention 6.0 (“EC 6.0”).  These questions are based on Dr. Young’s rebuttal testimony 

originally filed on February 6, 2009. 

Following the guidelines for submittals of requests for cross-examination by the parties, 

this submittal provides a description of the issues, the objective of the line of questioning and the 

proposed line of questions that will lead to the objective of the questioning.  See 10 C.F.R. § 

2.1204(b)(i) – (iii). 

 

                                                 
1 Memorandum and Order (Revised General Schedule) (“October 24 Order”) and Memorandum and Order 

(Contested Evidentiary Hearing Administrative Matters) (“December 15 Order”).  
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I. Description of the Issues 

A. Dr. Young’s Understanding of NEPA Requirements 

II. Objectives 

A. Dr. Young’s Understanding of NEPA Requirements 

 1. Explore Dr. Young’s understanding of NEPA requirements.  

III. Proposed Line of Questions 

A. Dr. Young’s Understanding of NEPA Requirements 

 1. Explore Dr. Young’s understanding of NEPA requirements. 

a. NEPA does not require that 288 new fish and mussel surveys be 
performed at the location of every snag removal location, does it? 

b. Yet your testimony at A.10 demands this, doesn’t it? 

  
 
Respectfully submitted, 
 
 
 
(Original signed by M. Stanford Blanton) 
__________________________________________ 
M. Stanford Blanton, Esq. 
C. Grady Moore, III, Esq. 
BALCH & BINGHAM LLP 
1710 Sixth Avenue North 
Birmingham, AL 35203-2015 
Telephone: (205) 251-8100 
Facsimile: (205) 226-8798 
 
COUNSEL FOR SOUTHERN NUCLEAR 
OPERATING COMPANY 
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Kathryn M. Sutton, Esq. 
MORGAN, LEWIS & BOCKIUS LLP 
1111 Pennsylvania Avenue, NW 
Washington, DC 20004 
Telephone: (202) 739-5738 
Facsimile: (202) 739-3001 
 
 
CO-COUNSEL FOR SOUTHERN NUCLEAR 
OPERATING COMPANY 
 
 

Dated this 2nd day of March, 2009. 
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SOUTHERN NUCLEAR OPERATING COMPANY’S  
QUESTIONS FOR THE BOARD ON JOINT INTERVENORS’  

PRE-FILED REBUTTAL TESTIMONY OF DR. DONALD HAYES  
CONCERNING CONTENTION 6.0 

 
Pursuant to the Atomic Safety and Licensing Board’s (“ASLB” or “Board”) Orders of 

October 24, 2008 and December 15, 2008,1 and in accordance with 10 C.F.R. § 2.1207(a)(3), 

Southern Nuclear Operating Company (“SNC”) hereby submits proposed questions for the 

Board to consider propounding to Dr. Donald Hayes at the Hearing regarding Environmental 

Contention 6.0 (“EC 6.0”).  These questions are based on Dr. Hayes’ rebuttal testimony 

originally filed on February 6, 2009. 

Following the guidelines for submittals of requests for cross-examination by the parties, 

this submittal provides a description of the issues, the objective of the line of questioning and the 

proposed line of questions that will lead to the objective of the questioning.  See 10 C.F.R. § 

2.1204(b)(i) – (iii). 

 

                                                 
1 Memorandum and Order (Revised General Schedule) (“October 24 Order”) and Memorandum and Order 

(Contested Evidentiary Hearing Administrative Matters) (“December 15 Order”).  
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I. Description of the Issues 

A. Dr. Hayes’ Understanding of Potential Barging and Impacts Associated with 
Dredging 

II. Objectives 

A. Dr. Hayes’ Understanding of Potential Barging and Impacts Associated with 
Dredging 

 1. Explore Dr. Hayes’ knowledge of SNC’s barging plans. 

2. Understand Dr. Hayes’ opinion regarding the River Survey submitted by 
SNC. 

3. Demonstrate that Dr. Hayes’ testimony is not intended to address 
biological impacts.  

III. Proposed Line of Questions 

A. Dr. Hayes’ Understanding of Potential Barging and Impacts Associated with 
Dredging 

 1. Explore Dr. Hayes’ knowledge of SNC’s barging plans. 

a. You have no evidence that the construction of Vogtle Units 3 & 4 
requires dredging, do you? 

b. While SNC’s preference is to barge components, you do not 
contend this make barging a necessity, do you? 

2. Understand Dr. Hayes’ opinion regarding the River Survey submitted by 
SNC.  

a. Dredging at only 8 locations over 110 miles of river and removing 
a total of only 36,500 cubic yards of material to deepen the channel 
by 2 feet is not a substantial dredging project, is it? 

b. In light of the River Survey, do you maintain that 4 million cubic 
yards of material will need to be dredged? 

c. As you point out, the flow in the Savannah River at the time the 
River Survey was reported as 3700 cfs.  That flow was measured at 
the Augusta gauge, approximately 60 miles downstream from the 
Thurmond Dam, wasn’t it? 

d. The release from Thurmond Dam was even less than 3700 cfs 
during the survey, wasn’t it? 
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e. The Augusta guage is closer to the site, and more accurately 
reflects flow and water level at the site, than releases 60 miles 
upstream at Thurmond Dam, doesn't it? 

3. Demonstrate that Dr. Hayes’ testimony is not intended to address 
biological impacts. 

a. Your testimony is not intended to address biological impacts, is it? 

  

  
 
Respectfully submitted, 
 
 
 
(Original signed by M. Stanford Blanton) 
__________________________________________ 
M. Stanford Blanton, Esq. 
C. Grady Moore, III, Esq. 
BALCH & BINGHAM LLP 
1710 Sixth Avenue North 
Birmingham, AL 35203-2015 
Telephone: (205) 251-8100 
Facsimile: (205) 226-8798 
 
COUNSEL FOR SOUTHERN NUCLEAR 
OPERATING COMPANY 
 
Kathryn M. Sutton, Esq. 
MORGAN, LEWIS & BOCKIUS LLP 
1111 Pennsylvania Avenue, NW 
Washington, DC 20004 
Telephone: (202) 739-5738 
Facsimile: (202) 739-3001 
 
 
CO-COUNSEL FOR SOUTHERN NUCLEAR 
OPERATING COMPANY 
 
 

Dated this 2nd day of March, 2009. 
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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 CO. ) Docket No. 52-011-ESP 
 ) 
(Early Site Permit for Vogtle ESP Site) ) 
 

NRC STAFF PROPOSED QUESTIONS REGARDING REBUTTAL TESTIMONY 
 
 Pursuant to 10 C.F.R. § 2.1207(a)(3) and the Atomic and Safety Licensing Board's 

("Board") Memorandum and Order (Revised General Schedule) (Nov. 13, 2008) (unpublished), 

the staff of the U.S. Nuclear Regulatory Commission ("Staff”) hereby submits proposed 

questions for the Board to pose to the witnesses concerning prefiled rebuttal testimony. 

 

Contention EC 1.2 Proposed Cross Examination Questions 

The following questions address the testimony of the Joint Intervenors’ witnesses with respect 

to evaluating the environmental impacts that are at issue in Contention EC 1.2. 

 Questions for Shawn P. Young  

I. Impact Assessments 

A. Sources and Data 

In his rebuttal testimony,1 Dr. Young criticizes some of the studies relied on by the Staff 

in its direct testimony.  The Staff requests that the Board ask the following questions regarding 

the basis for Dr. Young’s criticisms. 

                                                           
1 Prefiled Rebuttal Testimony of Shawn P. Young Concerning Contention EC 1.2 (Feb. 6, 2009) 

(“Young EC 1.2 Rebuttal Testimony”). 
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1. You state that “Marcy et al. is not an impact assessment, and therefore does not 

address conditions specific to plant Vogtle.”  Young EC 1.2 Rebuttal Testimony at 

A12.  You further state that, “…it does not have the level of specificity necessary 

for an analysis of potential impacts of two addition [sic] Units at the Vogtle site.”  

Id.  Since you appear to assert earlier in your rebuttal testimony that M.H. Paller’s 

opinion from Marcy et al. (Exhibit NRC000006) is that the SRS and VEGP sites 

have a “negative impact” on the Savannah River fisheries, why is your position 

that Marcy et al. does not contain information suitable for analyzing potential 

impacts of the proposed Vogtle units? 

2. You state that Marcy et al. “does not have the level of specificity necessary for an 

analysis of potential impacts of two addition [sic] Units at the Vogtle site.”  Young 

EC 1.2 Rebuttal Testimony at A12.  You appear to acknowledge that the Staff 

used other data in its assessment, including from the ANSP studies (whose 

sampling program is characterized by the ANSP as being “one of the most 

comprehensive ecological datasets available for any of the world’s rivers,” see 

Exhibit NRC000003 at v), which you acknowledge do “provide useful data.” Id. at 

A11.  If sources including what you term as “the most comprehensive source for 

information on the fish species of the Middle Savannah River and [an] invaluable 

resource” (id. at A12) are insufficient to enable reasonable impact determinations, 

aren’t you really arguing that new site-specific studies would always be necessary 

to estimate impacts of a project such as the proposed Vogtle units? 

5. You make several criticisms of the Staff’s reliance on the ANSP studies (Exhibits 

NRC000002, NRC000003, NRC000004).  Young EC 1.2 Rebuttal Testimony at 

A9.  Please respond to the following questions. 
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5a. You state that the Staff relied on a single survey performed at least 10 

miles distant from the Vogtle site.  Young EC 1.2 Rebuttal Testimony at 

A9.  Do you agree that the 2000 ANSP study at Table E-11 shows relative 

abundances of fish at four different stations?  Exhibit NRC000002 at 239.  

Do you agree that Table C-4 of the 2000 ANSP study shows species of 

mussels collected at five different stations including station 2B, which is 

located at RM 149.8?  Id. at 94.  As the VEGP site is located between RM 

150 and 152, would you not agree that the surveys performed at RM 149.8 

occurred within 10 miles of the Vogtle site?  And would you concur that 

surveys taken approximately 0.2 miles from the site are likely to be 

representative of conditions at the site? 

5b. In A9, you also state that “the ANSP study provides only a snapshot of 

conditions in the fall of 2001 but tells us nothing about other seasons of the 

year.”  Young EC 1.2 Rebuttal Testimony.  Do you agree that in the 2003 

ANSP study, the title of Table B-3 is “Species of mussels collected during 

comprehensive surveys of the Savannah River, near the Savannah River 

Site, Georgia and South Carolina, from 1951 through 2001.”  Exhibit 

NRC000003 at 121.  Do you also agree that the title of Table B-4 is 

“Species of mussels and stations collected during comprehensive surveys 

of the Savannah River near the Savannah River Site, Georgia and South 

Carolina from 1951 through 2001.”  Id. at 121.  Do you agree that the data 

in this table is based on a 50-year period of time rather than “a snapshot of 

conditions in the fall of 2001”? 

5c. Table E-13 of the 2001 ANSP study is entitled “Percentage of species in 

1989 and 1993 comprehensive surveys and 1997 survey.”  Exhibit 
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NRC000002 at 248, 249.  Do you agree that this data is based on a longer 

duration than just the year 2001, as stated in your rebuttal testimony?  

Young EC 1.2 Rebuttal Testimony at A9. 

6. Is it your position that despite consideration of data from sources including Marcy 

et al. (what you describe as “the most comprehensive source for information on 

the fish species of the Middle Savannah River and [an] invaluable resource”; id. at 

A12), the ANSP studies, as well as impingement and entrainment sampling 

conducted by the applicant at Units 1&2, the analysis of impacts is not based on a 

full year of data?  Young EC 1.2 Rebuttal Testimony at A10. 

B. Analysis of Impacts 

7. You state that the Staff only analyzed the “most abundant and common species” 

and that “in many instances we are more concerned with potential impacts on the 

uncommon and rare.”  Young EC 1.2 Rebuttal Testimony at A9.  However, the 

Staff states that it analyzed “important species,” including the robust redhorse and 

shortnose sturgeon.  Are these “abundant and common” species?  Aren’t they 

“uncommon and rare”?  

Questions for Barry W. Sulkin 

I. Flows 

8. In your rebuttal testimony,2 you criticize the Staff, stating that it is “misleading to 

base all of the calculation in the FEIS on the Thurmond discharge and then switch 

to the Waynesboro gage in the testimony.”  Sulkin EC 1.2 Rebuttal Testimony at 

A6.  Isn’t it true, however, that the Staff’s testimony first described why the 

                                                           
2 Prefiled Rebuttal Testimony of Barry W. Sulkin Concerning Contention EC 1.2 (Feb. 6, 2009) 

(“Sulkin EC 1.2 Rebuttal Testimony”). 
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Thurmond discharge was an appropriate value to use in the FEIS, then noted that 

the data from the Waynesboro gage supported this analysis?  See, e.g., “NRC 

Staff Rebuttal Testimony of Dr. Michael T. Masnik, Anne R. Kuntzleman, Rebekah 

H. Krieg, Dr. Christopher B. Cook, and Lance W. Vail Concerning Environmental 

Contention EC 1.2” at A37 (refiled Feb. 26, 2009). 

9. In your rebuttal testimony you also claim that the Staff “wholly discount[ed] the 

possibility of flows lower than Drought Level 3.”  Sulkin EC 1.2 Rebuttal 

Testimony at A10.  Didn’t the Staff analyze flows at 2000 cfs and 3000 cfs?  

Aren’t these flows lower than Drought Level 3 flows? 

10. You acknowledge in your testimony that flow at the Vogtle site (at the 

Waynesboro gage) was significantly higher than the Thurmond discharge in 2008.  

Sulkin EC 1.2 Rebuttal Testimony at A11.  Do you therefore agree that use of the 

Thurmond Dam releases results in a conservative estimate of the percentage of 

Savannah River flow that would be withdrawn and consumptively used by the 

existing and proposed units at the Vogtle site? 

11. You state that “the Staff relies on the 5% threshold as long as it is not exceeded, 

but when withdrawal percentage is greater than 5% the Staff concludes that the 

result is unimportant.”  Sulkin EC 1.2 Rebuttal Testimony at A12.  Doesn’t the 

Staff testimony state that percentage of water withdrawn is only one of several 

factors considered in the Staff’s impact determination? 

12. You criticize the Staff’s assertion that very low flows are expected to be 

temporary.  Sulkin EC 1.2 Rebuttal Testimony at A12.  Do you agree that the data 

records from the Waynesboro gage indicate that flows of 2000 cfs and 3000 cfs, 

the “very low flows” to which the Staff referred, have not been experienced at the 

Vogtle site even during the recent drought conditions? 
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Contention EC 1.3 Proposed Cross Examination Questions 

The following questions address the testimony of the Joint Intervenors’ witnesses with 

respect to evaluating the environmental impacts that are at issue in Contention EC 1.3.  

Questions for William Powers 

For contention EC 1.3, the Staff argues that because dry cooling was not determined to 

be environmentally preferable to the proposed closed-cycle wet cooling design, the Staff did not 

have to analyze cooling system design alternatives in greater detail in the FEIS.  As part of its 

finding that a dry cooling system design was not environmentally preferable to the proposed wet 

cooling design, the Staff explained that there are several disadvantages to a dry cooling design.  

The following questions would be posed to establish Mr. Powers’ agreement that, consistent 

with the Staff’s position, there are in fact disadvantages of a dry cooling design when compared 

to the proposed wet cooling system. 

1. Isn’t it true that in your rebuttal testimony3 you testified that there would be an 

average efficiency penalty of 1.5% from using a dry cooling system at Vogtle?  

Powers EC 1.3 Rebuttal Testimony at A2, A3. 

2. Isn’t it true that in your rebuttal testimony you testified that a dry cooling system 

would require about three times as much surface area as the proposed wet 

cooling design?  Powers EC 1.3 Rebuttal Testimony at A5. 

2a.  In A5 of your testimony, when responding to a statement in the NRC Staff’s 

Direct Testimony, you state that “arguments against dry cooling at the Vogtle 

site are based on the presumption advanced by Mr. Cuchens that the dry 

cooling system would be spectacularly oversized[.]”  Powers EC 1.3 Rebuttal 

                                                           
3 Prefiled Rebuttal Testimony of William Powers Concerning Contention EC 1.3 (Feb. 6, 2009) 

(“Powers EC 1.3 Rebuttal Testimony”). 
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Testimony at A5.  Are you asserting that the NRC Staff relies on Mr. 

Cuchens testimony as the basis for any of its statements in its Direct 

Testimony?  If so, what is the basis for your assertion? 

3. Isn’t it true that with respect to the energy penalty and land use, a dry cooling 

system has environmental disadvantages in comparison to the proposed wet 

cooling system? 

 Questions for Shawn P. Young 

I. Impact Assessment on Extremely Sensitive Biological Resources 

In his rebuttal testimony,4 Dr. Young criticizes several aspects of the Staff and 

applicant’s discussions of Extremely Sensitive Biological Resources and the impacts to these 

resources.  The Staff requests that the Board ask the following questions regarding the basis for 

Dr. Young’s criticisms. 

1. You state that “just because an effective zone of passage may exist in the 

presence of Units 1 and 2, and Units 3 and 4, alone, is meaningless.”  Young EC 

1.3 Testimony at A4.  Didn’t both the Staff and applicant describe other reasons 

why the impacts on the robust redhorse and shortnose sturgeon would be small, 

in addition to asserting that there would still be an effective zone of passage?5 

2. You allege omissions in the Staff analysis of vulnerabilities of juvenile sturgeon 

and robust redhorse.  Young EC 1.3 Testimony at A8.  Specifically, you assert 

that following the embryo stage for these species there is a period of 30 days “of 

                                                           
4 Prefiled Rebuttal Testimony of Shawn P. Young Concerning Contention EC 1.3 (Feb. 6, 2009) 

(hereinafter “Young EC 1.3 Rebuttal Testimony”). 

5 See, e.g., “NRC Staff Testimony of Dr. Michael T. Masnik, Rebekah H. Krieg, Dr. Christopher B. 
Cook, and Lance W. Vail Concerning Environmental Contention EC 1.3” (refiled Feb. 26, 2009) at A21 to 
A23; “Testimony of Dr. Charles C. Coutant on Behalf of Southern Nuclear Operating Company 
Concerning Environmental Contention 1.3 (Jan. 9, 2009) at A8 to A16. 
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elevated risk” from entrainment or the thermal plume.  Id.  Isn’t the risk to these 

juveniles encompassed by the potential impacts to the drift community already 

evaluated by the Staff’s use of a uniform distribution assumption and asserted by 

the Staff to be small?  

 

Contention EC 6.0 Cross Examination Questions 

The following questions address the testimony of the Joint Intervenors’ witnesses with 

respect to evaluating the environmental impacts that are at issue in Contention EC 6.0. 

The Staff has argued that dredging of the Savannah River Federal navigation channel 

(“FNC”) is not necessary for the issuance of the Early Site Permit or ultimate construction of any 

nuclear facility that might be built at the Vogtle site, nor is it currently the subject of a specific 

plan or permit application before the U.S. Army Corps of Engineers (“Corps”); thus, that possible 

activity does not have to be analyzed as a “connected action” under NEPA.  For similar reasons, 

the Staff has explained that, given the absence of a pending plan or application, in the FEIS it 

provided only a qualitative analysis of the impacts of the possible dredging action. 

The following questions to be posed to the Joint Intervenors’ witnesses for Contention 

EC 6.0 (Donald F. Hayes and Shawn P. Young) concern the need for or status of plans for 

dredging of the FNC.  The factual basis for an expert's opinion must be adequately stated and 

explained.  Duke Cogema Stone & Webster (Savannah River Mixed Oxide Fuel Fabrication 

Facility), LBP-05-04, 61 NRC 71, 80-81 (2005) (internal citations omitted).  The questions would 

be posed to establish that the Joint Intervenors have no basis to dispute the facts and 

assumptions underlying the Staff’s analysis of potential dredging of the Federal navigation 

channel. 

Questions for Donald F. Hayes 

I. Dredging of the FNC Is Not Necessary for the ESP. 
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1. In response to Question 3 of your rebuttal testimony6 you appear to assert that 

“dredging is inextricably linked to the granting of an Early Site Permit with Limited 

Work Authorization for the Vogtle ESP site[.]”  Hayes EC 6.0 Rebuttal Testimony 

at A3.  If so, other than plans to construct a new barge slip and heavy haul road 

as indicated in the ESP application, what is the basis for this assertion? Do you 

have any basis to disagree with the testimony of the applicant’s witnesses that 

“construction of Vogtle 3 & 4 does not depend on delivery of the components by 

barge”?  Prefiled Direct Testimony of Jeffrey Neubert, Benjamin Smith, and David 

Scott Concerning EC 6.0 at A9 (January 9, 2009) (“Neubert-Smith-Scott EC 6.0 

Direct Testimony”). 

1a. If not, why does construction of a barge slip and heavy haul road make 

dredging “necessary” rather than just a transportation method that 

Southern is considering?  

2. You also state that dredging of the Savannah River Federal navigation channel 

will support the activities being authorized under the limited work authorization.  

Hayes EC 6.0 Rebuttal Testimony at A3.  What is the basis for this assertion? 

II. The Extent and Detail of the FEIS Review Was Appropriate 

The Staff also argues that its review met applicable NEPA requirements by analyzing 

only information that was reasonably available to the Staff at the time the FEIS was prepared.  

The following questions are meant to challenge Mr. Hayes’ assertions that the Staff could have 

provided a more in depth review of any possible project to dredge the FNC. 

                                                           
6 Prefiled Rebuttal Testimony of Donald F. Hayes Concerning Contention EC 6.0 (Feb. 6, 2009) 

(“Hayes EC 6.0 Rebuttal Testimony”). 
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1. You state that the project described in the FEIS includes “substantial dredging 

requirements.”  Hayes EC 6.0 Rebuttal Testimony at A2.  Do you disagree with 

the testimony of Corps and Staff witnesses that no dredging project has been 

proposed and the scope of such a potential project has not yet been defined?   

2. You state that Southern’s testimony and exhibits do not include sufficient 

information to calculate an estimate of the amount of dredging required.  Young 

EC 6.0 Rebuttal Testimony at A5.  If you believe this is so, why do you believe 

that the Staff could have conducted a quantitative evaluation in the FEIS without 

details to describe such a project?   

3. You appear to state that, although the river survey conducted by Southeastern 

Marine Surveying Company (“SMS”) was performed during drought conditions, 

the river depth may decrease prior to the actual time of barging.  Hayes EC 6.0 

Rebuttal Testimony at A6.  Assuming the possible barging timeframe of Spring 

2012 described in the applicant’s testimony (Neubert-Smith-Scott EC 6.0 Direct 

Testimony at A7), isn’t it also possible that the river depth may increase during 

that time if the drought conditions are alleviated? 

4. You state that not enough information is available regarding possible sediment 

disposal sites.  Hayes EC 6.0 Rebuttal Testimony at 14.  Do you therefore agree 

that conducting a quantitative analysis of impacts from sediment disposal is not 

feasible when potential sediment volume is unknown and no sediment disposal 

sites have been identified?   

5. You suggest that impacts will increase “if major construction is necessary to 

restore these disposal sites prior to use” and “[i]f the volume of sediment is 

significantly more than Southern estimates.”  Hayes EC 6.0 Rebuttal Testimony at 
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A14.  Don’t these very uncertainties highlight why impacts could only be 

evaluated in the FEIS qualitatively? 

6. You suggest that the sediment volume of any FNC dredging project could expand 

“to a much larger volume once approved.”  Hayes EC 6.0 Rebuttal Testimony at 

A16.  Do you disagree that any FNC dredging project would need to be 

authorized by the Corps (whether undertaken by the Corps itself or by issuance of 

a permit to an applicant)? 

6a. Can a dredging project be expanded beyond that authorized by the Corps 

without prior Corps review and approval? 

6b. If, after Corps authorization of a FNC dredging project, the project were to 

be expanded, do you agree that such expansion would be subject to 

environmental review by the Corps? 

7. You state that a “sediment barge [used to transport dredged materials] will need 

to dock near the disposal facility to be pumped out or have the sediment removed 

mechanically.”  Hayes EC 6.0 Rebuttal Testimony at A16.  You suggest that 

additional dredging may be required at the disposal facility dock, adding to the 

possible impacts of any FNC dredging project.  Id.  Without knowing the specific 

disposal facility that might be used, do you have any reason to believe such 

dredging is necessary or would occur?     

Questions for Dr. Shawn P. Young 

Like Mr. Hayes, Dr. Young in his testimony responds to questions concerning impacts to 

“the stretch of river to be dredged for construction of Units 3 and 4.”  Young EC 6.0 Rebuttal 

Testimony at A7.  As with the questions proposed to be asked of Mr. Hayes, the questions 

below seek to establish that the Joint Intervenors have no basis to dispute the facts and 

assumptions underlying the Staff’s analysis of potential Federal navigation channel dredging. 
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I. The Extent and Detail of the FEIS Review Was Appropriate 

1. In your rebuttal testimony7 you state that the impacts of dredging of the 

Savannah River Federal Navigation channel are “more likely to be” significant 

rather than moderate.  Young EC 6.0 Rebuttal Testimony at A1.  Dr. Hayes 

states that “moderate impacts could well be significant.”  Hayes EC 6.0 Rebuttal 

Testimony at A8.  Doesn’t the definition of MODERATE impacts used by the Staff 

in the FEIS already thereby acknowledge the possibility of impacts that “are 

sufficient to alter noticeably, but not to destabilize, important aspects of the 

resource”?  Exhibit NRC000001 at 1-4 and 7-20. 

2. In response to Q10, you state that the studies cited so far are “not sufficient” and 

that “more studies are necessary.”  Young EC 6.0 Rebuttal Testimony at A10.  

Doesn’t the scope of a potential dredging project have to be defined before 

studies of such a project’s impacts can be meaningfully assessed? 

 
       Respectfully submitted, 
 
 
 
           /signed (electronically) by/ 
       Sarah W. Price 
       Counsel for the NRC Staff 
       U.S. Nuclear Regulatory Commission 
       Mail Stop O-15 D21 
       Washington, DC 20555-0001 
       (301) 415-2047 
       Sarah.Price@nrc.gov 
 
Dated at Rockville, Maryland 
this 2nd day of March, 2009 

                                                           
7 Prefiled Rebuttal Testimony of Shawn P. Young Concerning Contention EC 6.0 (Feb. 6, 2009) 

(“Young EC 6.0 Rebuttal Testimony”). 
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EC 1.3 QUESTIONS FOR SNC WITNESSES 

Cross-Examination Questions for Mr. James W. Cuchens 

(1) Mr. Cuchens, in answer 5 of your prefiled rebuttal testimony, you state, "Mr. Powers 

contends that dry cooling is a viable option for Vogtle Units 3 and 4 based on several 

erroneous premises."  One premise your offer is that "Mr. Powers claims that the climate 

at the Vogtle site does not impact the effectiveness of a dry cooling system."  Yet, in your 

answer, you never explain why Mr. Powers' assertions were incorrect.  Can you please 

explain? 

(2) Mr. Cuchens, in answer 9 of your prefiled rebuttal testimony, you assert that the 

Midlothian, Wyodak, and Matimba power plants are not “comparable examples of the 

dry cooling facilities that would be required for the capacity of the Vogtle units, which 

are 1,117 MW each.”  However, isn’t it true that the proposed dry cooling system at 



North Anna 4 is comparable to a two unit AP1000 power plant, such as Vogtle?  Powers 

Rebuttal Testimony at A6, Exhibit JTI000051. 

(3) Mr. Cuchens, will a dry cooled system outperform the proposed wet cooled system at the 

Vogtle 3 and 4 sites when the temperature is below 60° F?   

(4) Mr. Cuchens, in answer 19 of your prefiled rebuttal testimony, you state that “any 

realistic ACC design would not be able to duplicate the performance of a wet cooling 

system and would incur exorbitant cost increases.”  Does this mean that the ACC design 

is not feasible at Vogtle Units 3 and 4?     

(5) Mr. Cuchens, in answer 18 of your prefiled rebuttal testimony, you state, “an ACC is, in a 

sense, thermodynamically simpler because it involves no evaporative heat transfer, but I 

would have a hard time saying it is a simpler system than a wet system.”  Please explain 

your basis for reaching this conclusion.   

Cross-Examination Questions for Mr. Charles R. Pierce 

(1) Mr. Pierce, in answer 10 of your prefiled rebuttal testimony, you assert that a change to 

the turbine would require a re-evaluation of the final site safety analysis.  Please detail the 

projected expenses related to this re-evaluation.     

 

EC 1.3 QUESTIONS FOR NRC STAFF WITNESSES 

Cross-Examination Questions for Mr. Lance Vail 

(1) Mr. Vail, in answer 4 of your prefiled rebuttal testimony, you state, “The Staff clearly 

states in the FEIS and its Direct Testimony that dry cooling would eliminate hydrological 

impacts and aquatic ecology impacts; however, these are not the only considerations.”   



(a) What are the other considerations, in addition to financial concerns, that must be 

taken into account in comparing the wet and dry cooling systems?   

(b) Has the Staff conducted an in-depth review of these other considerations, in 

addition to hydrological and aquatic ecology impacts? 

(2) Mr. Vail, in answer 5 of your prefiled rebuttal testimony, you state that you cannot 

evaluate certain aspects of Mr. Powers’ criticism of the EPA §316(b) rulemaking.   

(a) Can you comment upon his statement that “the fact that the EPA does not require 

air cooling as BTA does not mean that air cooling is not preferable in specific 

cases.”? 

(b) Can you comment upon his statement that “state of the art in cooling technology 

has changed since the EPA published its cooling water intake regulations in 

2001.”? 

(3) Mr. Vail, to the best of your knowledge, do the requirements of ESRP 9.4.1. differ in any 

manner from the requirements of Regulatory Guide 4.2?  That is, by complying with the 

requirements set out for the staff under ESRP 9.4.1, would you also be in compliance 

with Regulatory Guide 4.2? 
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EC 1.2 QUESTIONS FOR SNC WITNESSES 

Cross-Examination Questions for Dr. Charles C. Coutant 

(1) Dr. Coutant, in your answer 5 of your prefiled rebuttal testimony, you state that because 

the estuary is 120 miles from Plant Vogtle, the proposed plant’s intake and discharge will 

not have impacts on the downriver estuary.  Is it possible that the plant’s intake and 

discharge may have cumulative impacts downriver?  How can you assess this? 

(2) Dr. Coutant, in answer 6 of your prefiled rebuttal testimony, you assert that the ANSP 

studies are adequate for initial evaluations of impacts, and that SNC’s field studies 

provide additional detail. 

(a) Did SNC collect survey data for an entire year? 

(b) Did the SNC survey the Savannah River and existing intake over the range of 

flow conditions likely to occur during operation of Units 3 and 4? 



(c) Were Savannah River flows during the 2008 field studies representative of flows 

in a year with normal precipitation? 

(d) Is it possible that the prolonged and extreme drought conditions in the Savannah 

River Basin have impacted the species composition of the drift community, 

thereby rendering SNC’c field surveys unreliable indicators of entrainment and 

impingement potential of the proposed Units? 

(e) Has SNC conducted field studies of impingement and entrainment during normal 

or wet periods? 

(3) Dr. Coutant, in answer 7 of your prefiled rebuttal testimony, you claim that the causes of 

species decline on the Savannah River is not relevant to an evaluation under NEPA 

because the intake and discharge system will have little of no impact on any species. 

(a) Is it possible to say with certainty that the existing and proposed intake and 

discharge system will have no direct impact on any species in decline? 

(b) Assuming that the new Vogtle Units will have a small but not insignificant direct 

impact on declining species, what are the cumulative impacts of the new 

withdrawals and discharges in combination with other past, present, and likely 

future actions occurring in the Savannah River Basin? 

(4) Dr. Coutant, in answer 14 of your prefiled rebuttal testimony, you state that entrainment 

does not increase as river flow drops. 

(a) During the period of peak ichthyoplankton abundance in the spring, would 

entrainment be greater if river flow is low or if it is high? 

(b) When the Drought Contingency Plan is in effect, does the Corps of Engineers 

increase the rate of discharge in the spring? 



(c) During a drought, could extreme low flows occur at the same time that 

ichthyoplankton abundance is greatest? 

Questions for Mr. Anthony Dodd and Mr. Matthew Montz 

(1) Mr. Dodd and Mr. Montz, in answer 5 of your prefiled rebuttal testimony, you testified 

about the hydraulic zone of influence or HZI for the two existing Vogtle Units.  What 

would be the size of the HZI for all four Vogtle Units during normal operation?   

(2) Mr. Dodd and Mr. Montz, in answer 5 of your prefiled rebuttal testimony, you state that 

Plant Vogtle’s discharge permit limit requires that cooling water discharge temperatures 

be no greater than 5º above ambient.  How does SNC monitor its compliance with this 

permit requirement? 

Cross-Examination Questions for Mr. Thomas Moorer 

(3) Mr. Moorer, in answer 5 of your prefiled rebuttal testimony, you state that the FEIS 

analyzed the field data to establish the baseline and the impacts of proposed Units 3 and 

4.  How does this “baseline” analysis account for cumulative impacts of other water users 

in the Savannah River Basin? 

(4) Mr. Moorer, in answer 5 of your prefiled rebuttal testimony, you claim that the proposed 

recirculating cooling system is the “undisputed Best Available Technology.”  Wouldn’t 

dry cooling, which reduces entrainment and impingement to near zero, be even better 

than a recirculating system for minimizing impacts to aquatic species? 

 

EC 1.2 QUESTIONS FOR NRC STAFF WITNESSES 

(1) Mr. Vail, in answer 4 of your prefiled rebuttal testimony, you state that “the maximum 

monthly average withdrawal value of 104 cfs …would be an appropriate, although still 



conservative, basis for evaluating the cumulative impacts analysis with respect to the ESP 

application.”  You also note in answer 4 that the maximum withdrawal for any specific 

day in 2006 was reported as 136 cfs.   

(a) You state in answer 4 that “use of the 136 cfs value … however, is not an 

appropriate basis for a NEPA analysis, since such a withdrawal rate would occur 

only occasionally and would be for a short duration.”  What section of NEPA 

supports this conclusion?  Does NEPA provide that withdrawal rates may be 

summarily dismissed from consideration merely because they occur infrequently 

or for short duration?  Could high withdrawal rates, even if short in duration, have 

significant impacts? 

(b) While NEPA does not call for a “worst-case” inquiry, it does require agencies to 

address reasonably foreseeable impacts.  If the plant actually withdrew flows of 

136 cfs in 2006, would this be a “reasonably foreseeable” withdrawal rate, or a 

speculative “worst-case” scenario?   

(c) You note that, using the 136 cfs withdrawal rate, when flows are 6,691 cfs, the 

plant would withdraw 3.8 percent.  What would the value be at a 3,800 cfs river 

flow?  3,000 cfs?  2,000 cfs?  Are any of these values significant? 

(2) Dr. Masnik and Ms. Krieg, in answer 6 of your prefiled rebuttal testimony, you state that 

the Staff’s cumulative impacts analysis was based on many factors, including “the 

characteristics of the watercourse in the immediate vicinity of the intake location … [and] 

the results of the SRS studies of impingement and entrainment …” 

(a) What is the cumulative impact of impingement and entrainment from the 

proposed new Units when added to the two existing Units and the SRS D-Area 



Powerhouse withdrawals (which studies you rely upon in your cumulative 

impacts analysis)? 

(b) What is the cumulative impact of impingement and entrainment from the 

proposed new Units when added to the two existing Units, the SRS D-Area 

Powerhouse withdrawals, and all other withdrawals in the surrounding 

watercourse? 

(3) Dr. Masnik and Ms. Krieg, in answer 6 of your prefiled rebuttal testimony, you state 

that, when using the 104 cfs withdrawal rate, at river flows of 2000 cfs, 9.4% of the river 

will be withdrawn.  You then state that, even at this value, the Staff’s impact 

determinations remain unchanged. 

(a) Nearly 10% of the river seems substantial.  In fact, in the FEIS at 7-24, the Staff 

notes that “water withdrawal rates that approach ten percent, even in a riverine 

environment, may result in some adverse and detectable impact to some fish 

populations.”  How much of the river would have to be withdrawn before the 

Staff’s impact determination must be reevaluated?   

(b) How much of the river will be withdrawn when the plant operates at a 136 cfs 

withdrawal rate at river flows of 2000 cfs?  Is that about enough to change the 

Staff’s impact determination? 

(c) You state that the Staff’s impact determination remains unchanged, at least in 

part, because “very-low flows are expected to be temporary, on the order of days 

or weeks, rather than months.”  What is your basis for this conclusion?  How long 

was the drought in Georgia, which began in the summer of 2008? Would the 



Staff’s impact determination change if these “very-low flows” lasted longer than a 

few weeks? 

(4) Dr. Masnik and Ms. Krieg, in answer 6 of your prefiled rebuttal testimony, you state that 

“under very-low flow conditions, Southern could be directed by the State resource 

agencies to reduce power or cease power operations (actions which would reduce water 

withdrawals significantly) for reasons including increased impingement rates, or to 

protect aquatic biota during a critical spawning period for an important species when fish 

eggs and larvae would be present.”  Instead of relying on other agencies, in the event a 

permit is issued, should the NRC impose a condition requiring reduced power or cease 

power operations to protect these biota during very-low flows? 

(5) Mr. Vail, in answer 8 of your prefiled rebuttal testimony, you state that there are several 

causes for fish population decline, including dredging.  In your opinion, if dredging is a 

part of SNC’s permit application, should the impacts of this dredging be considered? 

(6) Mr. Vail, in answer 9 of your prefiled rebuttal testimony, you state that “the Staff used 

the ANSP studies to provide an overall indication of the SRS facilities and the existing 

VEGP Units 1 and 2 on the health of the Savannah River.” 

(a) What is the impact on the health of the Savannah River from the proposed 

new Units when added to the two existing Units and the SRS facilities? 

(b) What is the impact on the health of the Savannah River from the proposed 

new Units when added to the two existing Units, the SRS facilities, and all other 

past, present, and reasonably foreseeable future water withdrawals? 

(7) Dr. Masnik, in answer 11 of your prefiled rebuttal testimony, you state that the robust 

redhorse and shortnose sturgeon could be entrained by the intake structure, and 



experience 100 percent mortality.  Given the endangered status of these species, how 

many individual organisms must be taken before the impact will be deemed greater than 

SMALL? 

(8) Dr. Masnik, in answer 16 of your prefiled rebuttal testimony, you state that “although 

lower flows would result in an increase in the hydraulic zone of influence, the increase 

would not extend all the way across the river, and also would be less likely to occur in the 

spring and early summer during the spawning season when flows in the river have been 

historically higher.”   

(a) Were there low flows in the river during the spring and early summer of 2008? 

(b) Could an increase in the hydraulic zone of influence have an increased impact, 

even if it did not extend all the way across the river? 

(9) Dr. Mansik, in answer 17 of your prefiled rebuttal testimony, you state that the Staff 

is “unaware of any species having been extirpated from the middle Savannah River for 

any reason, including very-low flow river rates ….”   

(a) How many endangered species live in the middle Savannah River?  How do low 

flow rates affect these species?   

(b) Could low flow rates be attributed to their endangered status? 

(10) Mr. Vail, in answer 19 of your prefiled rebuttal testimony, you state that Drought 

Level 3 has never been exceeded.   

(a) In the past year, what have been the flows at Thurmond Dam?   

(b) In light of these flows, is it reasonable to assert that Drought Level 3 has never 

been exceeded? 



(11) Mr. Vail, in answer 20 of your prefiled rebuttal testimony, you state that “tributaries 

and groundwater do contribute to the Savannah River between Thurmond Dam and 

VEGP site.”   

(a) Are there any withdrawals from the Savannah River between Thurmond Dam and 

the VEGP site?   

(b) What is the cumulative impact of the proposed new units, when added to the two 

existing units and these other withdrawals? 

(12) Mr. Vail, in answer 23 of your prefiled rebuttal testimony, you state that “the FEIS 

did calculate flow percentages consistently for the range of conditions that the Staff 

considered to be representative of likely flow conditions and likely operating conditions.”  

You then state that the Staff does not believe that 2,000 cfs is a likely flow condition.   

(a) Are you thus conceding that the Staff did not calculate flow percentages 

consistently for this flow rate?   

(b) If not, does that affect the Staff’s assertions throughout their direct and rebuttal 

testimony (see, e.g., rebuttal answers 6, 18 and 19) that the Staff did in fact 

consider “very low-flow” levels? 

(13) Mr. Vail, in answer 24 of your prefiled rebuttal testimony, you state that “flows are 

likely to be higher at the VEGP site as a result of runoff between Thurmond Dam and the 

VEGP site and, therefore, withdrawals from the proposed Vogtle units would result in 

even smaller impacts than those analyzed for 3,800 cfs.”   

(a) Are there any withdrawals from the Savannah River between Thurmond Dam and 

the VEGP site?   



(b) What is the cumulative impact of the proposed new units, when added to the two 

existing units and these other withdrawals? 

(14) Mr. Vail, in answer 24 of your prefiled rebuttal testimony, you state that flow rates of 

3,000 cfs and 2,000 cfs would be of short duration.   

(a) What is your basis for this conclusion?   

(b) In light of the recent drought, do these levels seem more likely? 

(15) Ms. Krieg, in answer 33 of your prefiled rebuttal testimony, you state that “should 

low flow rates result in an unacceptable thermal impact or should the Applicant exceed 

its mixing zone requirements, Southern could be directed by the State resource agencies 

to reduce power or cease power operations.”  Instead of relying on other agencies, in the 

event a permit is issued, should the NRC impose a condition requiring reduced power or 

cease power operations to protect aquatic biota during low flows? 
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EC 6.0 QUESTIONS FOR SNC WITNESSES 

Cross-Examination Questions for Dr. Charles C. Coutant 

(1) Dr. Coutant, in answer 5 of your prefiled rebuttal testimony, you state that “since the 

information to narrow the range is not yet available, the only range would be from zero to 

maximum impacts” which would not be helpful to the decision-maker.  

(a) However, if it is impossible to even specify a range, did the Staff just split the 

difference between the two extremes and settle on a “moderate” designation? 

(b) Because they merely indicated what “could” be the degree of the impacts, 

wouldn’t it be equally valid to say the impacts “could” be maximum, based on 

your statement?  



(c) If information necessary to evaluate potential impacts of the project is not 

available, then how can the Board make a meaningful determination of its 

potential impacts?  

(2) Dr. Coutant, in answer 6 of your prefiled rebuttal testimony, you continue to cite the Pee 

Dee River basin study regarding mussel populations. However, the more recent, more 

relevant study of the Savannah River mussels indicates the places where mussels do in 

fact live in the Savannah River.  

(a) Why is the Pee Dee River study appropriate for estimating impacts on the 

Savannah River when the same group of researchers also conducted surveys on 

the Savannah River?  

(b) Isn’t is misleading to rely on the Pee Dee River study while failing to even 

mention the Savannah River study? 

(c) Was the Pee Dee River study published in a peer reviewed journal? 

(3) Dr. Coutant, in answer 7 of your prefiled rebuttal testimony, you indicate that there 

would be no dredging attributable to Vogtle in the estuary, but you then conclude that this 

means there were would be no impacts extended to the estuary. Couldn’t there be impacts 

on the estuary from upstream dredging even if no dredging were required in the estuary? 

(4) Dr. Coutant, in answer 8 of your prefiled rebuttal testimony, you state that the estimated 

scope of the dredging project is geographically limited, making the impacts on the 

Savannah River ecosystem small. 

(a) Isn’t this conclusion contradictory to your statement in answer 5 of your prefiled 

direct testimony that there is not enough information to narrow the estimated 

impacts into a range? 



(b) Couldn’t the impacts be significantly larger than you have anticipated if 

additional or deeper dredging were required due to lower flow levels than existed 

when the measuring was done? 

(c) Couldn’t the impacts be significantly larger than you have anticipated if the 

measuring techniques used were inadequate?  

(5) Dr. Coutant, in answer 8 of your prefiled rebuttal testimony, you refer to Exhibit 

SNC000051 as your previous testimony, when in fact Exhibit SNC000051 is an unsworn 

analysis you authored. 

(a) Was your analysis and report published in a peer reviewed journal? 

(b) Are you qualified to offer an expert opinion on dredging, waste disposal, barging, 

etc., as you do in Exhibit SNC000051? 

(c) Is it accepted scientific practice to base conclusions on a report such as 

SNC000051, as you do in your prefiled direct and rebuttal testimony? 

(d) Would peer review and careful editing catch some of the deficiencies of 

SNC000051?  

(6) Dr. Coutant, in answer 9 of your prefiled rebuttal testimony, you make the assumption 

that sediment will be loaded onto barges and used downstream where sand is needed or to 

dispose of the sand in existing disposal areas in the lower river. 

(a) Is this method included as part of SNC’s permit application? 

(b) Did the NRC Staff analyze the environmental effects of this action in the EIS? 

(c) Does SNC or the NRC Staff know the current conditions and capacities of the 

existing disposal areas? 



 
EC 6.0 QUESTIONS FOR NRC STAFF WITNESSES 

Cross-Examination Questions for Ms. Anne Kuntzleman 

(1) Ms. Kuntzleman, in answer 4 of your prefiled rebuttal testimony, you indicate that 

important details about the potential dredging for construction of Units 3 and 4 were not 

available to the NRC Staff, including parameters such as existing depths, required 

maintenance depth, quantity of maintenance dredging, quantity of allowable overdepth 

dredging, material disposal methods, potentially affected habitats, fish migration patterns, 

spawning and nursery habitat, and presence of benthic macroinvertebrates. Kuntzleman 

Rebuttal Testimony at Answer 4.  

(a) However, couldn’t the NRC Staff have collected some of the missing information 

from published studies and surveys, SNC, or the Army Corps of Engineers to 

better predict the scope of planned dredging and its anticipated impacts? 

(b) That the NRC Staff concluded that impacts could be moderate, despite lacking 

such important details, suggests that the Staff merely split the difference in a wide 

range of degrees of potential impacts.  How accurately could the Staff predict the 

impacts given this lack of information? 

(c) Isn’t any analysis of impacts incomplete without knowledge of several impact-

determining details? 

(2) Ms. Kunztleman, in answer 5 of your prefiled rebuttal testimony, you refer to a NEPA 

analysis the Corps has not yet conducted. However, you fail to mention the NEPA 

process at the center of this dispute—that of the NRC.  

(a) Does the recent MOU between the Corps and NRC require NRC to act as lead 

agency and assess dredging impacts in its NEPA analysis? 



(b) Does NEPA or the MOU allow NRC to defer to the analysis of another agency 

which has not yet been conducted? 

(3) Ms. Kuntzleman, in answer 5 of your prefiled rebuttal testimony, you mention that the 

permit issuance process may span several years.  But, SNC has stated that it intends to 

begin its limited work authorization activities soon.  Specifically, SNC intends to make 

barge deliveries in about 2 years. Neubert, Smith, and Scott, Prefiled Direct Testimony at 

Answer 7. How does this reduced time-frame affect your analysis?  Given that these 

activities are reasonably foreseeable, does NEPA require an analysis of their impact now? 

(4) Ms. Kuntzleman, in answer 5 of your prefiled rebuttal testimony, you state that the Staff 

was unable to conduct a comprehensive environmental analysis because (1) the project 

parameters were not available, and (2) the Corps had not developed a formal plan or 

received a formal request for the dredging project. 

(a) Does NEPA require a comprehensive environmental analysis of connected 

actions?   

(b) Does NEPA require a comprehensive environmental analysis of reasonably 

foreseeable actions, even if some forecasting and predictions are required? 

(c) Now that SNC has provided some project parameters, what additional 

environmental analysis should be conducted? 

(d) Had the Corps developed a formal plan or received a formal request for dredging 

the barge slip and intake channel?  How could the Staff analyze the impacts from 

these actions without such plans or requests? 



(5) Ms. Kuntzleman, in answer 6 of your prefiled rebuttal testimony, you maintain that “it 

was not appropriate for the Staff to provide quantitative evaluation of the Federal 

navigation channel dredging.” 

(a) How was the Staff able to qualitatively analyze the potential impacts without 

assuming underlying quantitative estimates?  

(b) Doesn’t qualitative valuation depend on quantitative predictions?  

(c) Absent project details, isn’t qualitative analysis as speculative as quantitative 

analysis? 

 











 

 

Vogtle ESP 
March 18, 2009 
 
NRC Staff Question for the Army Corps of Engineers 
 
Mr. Bailey and Mr. Maciejewski 
Could you please describe the difference between an authorized project where you are 
doing maintenance dredging and work on a new Federal dredging project? 



 

 

Vogtle ESP 
NRC Staff  
March 19, 2009 
 
Ms. Kuntzleman, when you spoke about mitigation measures that might be imposed if a 
permit application to dredge the Federal navigation channel is submitted to the Corps, 
were you referring to mitigation measures that would be imposed by the Corps in its 
permit, rather than by the NRC? 
 
Ms. Kuntzleman, you spoke about the information that would be submitted with a permit 
application to the Corps to dredge the Federal navigation channel (or considered by the 
Corps in determining whether to undertake maintenance dredging).  You mentioned that 
in assessing potential impacts to mussels from that dredging, there would need to be 
site-specific information.  Would that necessarily be new studies if information about the 
relevant locations is available? 
 
Ms. Kuntzleman and Ms. Krieg, you described a goal of ensuring that impacts to 
mussels from any potential dredging of the Federal navigation channel would be 
SMALL.  Were you referring to that as a goal of the Corps or of the NRC? 



UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION 

 
ATOMIC SAFETY AND LICENSING BOARD PANEL 

 
Before the Licensing Board: 

 
G. Paul Bollwerk, III, Chairman 

Nicholas G. Trikouros 
Dr. James Jackson 

 
 

 

In the Matter of  Docket No. 52-011-ESP  

SOUTHERN NUCLEAR OPERATING CO.  ASLBP No. 07-850-01-ESP-BD01 

(Early Site Permit for Vogtle ESP Site)   
 

JOINT INTERVENORS’ EVIDENTIARY HEARING PROPOSED CROSS-
EXAMINATION QUESTIONS 

 
A. Questions for SNC on EC1.2 
 

1. (Moorer) Does the current discharge permit for Units 1 and 2 contain a mixing 
zone?  If so, what are the dimensions of the mixing zone and where is it located?  
If not, then what is the basis for your testimony that the thermal discharges 
comply with Georgia water quality standards? 

 
2. (Coutant) What are the host fish species for Savannah River mussel species in 

decline?   
 

3. (Montz/Dodd) Did SNC identify any mussel host species during the 2008 
impingement and entrainment studies? 

 
4. (Coutant) Would you expect a multi-year drought to impact species diversity and 

abundance on the Savannah River?  If so, would this affect the results of the 2008 
impingement and entrainment studies? 

 
5. (Montz/Dodd) The 2008 entrainment study found significant numbers of 

unidentified catostomid (sucker) larvae were entrained.  You testified that it was 
not possible to determine if any of these were robust redhorse.  Could genetic 
testing determine if any the unidentified suckers were robust redhorse?   

 



B. Questions for NRC Staff on EC 1.2 
 

1. (Vail) You testified that in 2006, withdrawal rates of 136 cfs occurred, at least 
once.  Could this withdrawal, and other similar “rare” events, when viewed 
cumulatively, have long-lasting impacts on aquatic species?  If so, aren’t these 
appropriate to be considered in a cumulative impacts analysis? 

 
C. Questions for Joint Intervernors on EC 1.2 

 
1. (Sulkin)  Did you calculate “worst case” scenario in your analysis? 

 
2. (Sulkin)  Does the “theoretical low flow” represent the “worst case” scenario? 

 
3. (Sulkin)  Why did you include the “theoretical low flow” in your analysis? 

 
D. Questions for SNC on EC 1.3 

 
1. (Cuchens)  You testified that air-cooled units in South Africa are regularly  

knocked off line unpredictably by weather.  What evidence do you have to 
support this assertion?  Do you have any trip reports or other information 
documenting the alleged problems with these plants?  If such events actually 
occur with regularity, why are air-cooled units so prevalent in South Africa, with 
additional units being planned? 

 
2. (Cuchens) You testified that a 20-30 MW annual average output degradation with 

ACC would be expected.  You also testified that the EPA estimated 8-10% energy 
penalty would be expected an annual average.  20-30 MW on a 1,117 MW turbine 
is 1.8-2.7%.  Can you explain this apparently contradictory testimony?  

 
3. (Moore/Cuchens)  SNC000057 sets forth examples of natural draft cooling towers 

with air-cooled condensers.  How many acres would such a system sized for the 
AP1000 require?  

 
E. Questions for Powers-Cuchens EC 1.3 “Debate.” 
 

1. Mr. Cuchens, in your prefiled direct testimony, Al8, you describe 
abrupt daily fluctuations of the ACC to demonstrate its 
impracticality.  

 
a. Does the example you give of a hot Georgia day (98 degrees F), 

combined with a sudden breeze recirculating hot air, presume a 
standard turbine?  

 
b. Do you have any documentation supporting your statement that an 

ACC, assuming such ACC has properly designed wind skirts, if 
subject to a breeze, would experience such severe recirculation 
that the ACC steam condensation temperature would instantly rise 
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5º F?  
 
c. If a high backpressure turbine is used, would that breeze cause the 

ACC to operate above its alarm set point, whether or not it had 
properly designed wind skirts?  

 
d. You say, "it would be virtually impossible to control and/or 

modulate a large ACC system (with approximately 300 fans) to 
react to fluctuating weather influences without impacting unit 
performance." The 4000 MW Matimba plant in South Africa has 
far more than 300 fans (see JTI000037). Does your impossibility 
conclusion rest on current data or is it based on information on 
initial operating experience with the large South African air-
cooled plants gathered during your trip to South Africa a decade 
ago?  
  

2. Mr. Cuchens, you identify in SNCR000024 p. 3 that the steam turbine for 
the AP1000 consists of one high pressure (HP) turbine and three low 
pressure (LP) turbines. Isn't the steam turbine used with the GE-ESBWR 
the same design, one high pressure (HP) turbine and three low pressure 
(LP) turbines per JTI000051 ? 

3. Mr. Cuchens, in A19 you state that ambient temperatures in the vicinity of 
Plant Vogtle have ranged from 105º to 112º F. Is this statement consistent 
with the ambient temperature range data for Augusta provided by SNC in 
SNC000037? Doesn't SNC000037 indicate a maximum 1-hour site 
temperature of 100º F?  

4. Mr. Cuchens, SNC000024 p.22 shows a capital cost delta of $l90 million 
between a natural draft wet tower and a 35º F ITD ACC. Mr. Cuchens, 
does SNC have a current capital cost estimate for Vogtle 3 and 4? Using 
the capital cost estimate, can you estimate the incremental capital cost, in 
percent, imposed on the project if a 35º  F ITD ACC is specified for the 
plant?  

 
F. Questions for SNC on EC 6.0  

 
1. Would there be any track repair or other construction required to ship heavy 

components by rail instead of barge? 
 

2. How much will other transportation alternatives cost, compared with barging? 
 

3. Has Southern evaluated environmental impacts of trucking, versus rail, versus 
barge? 

 
4. Does the FEIS discuss transportation alternatives in detail? 

 
5. Given the apparent time constraints associated with this project, why hasn’t 

Southern submitted a formal request to the Corps for barging? 
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6. Is the 5.5 draft calculated when the barge is standing or when it is underway? 

 
7. Dr. Coutant, have you personally conducted any field research on Savannah 

River? 
 

8. If Southern decides to dredge on its own, why would it need to amend its permit 
application to allow for dredging of the entire river channel, if only 8 discreet 
locations need to be dredged? 

 
9. What is the basis for concluding that all dredging will occur in habitats poor for 

muscles?  Has habitat at proposed dredging locations been characterized? 
 

10. Would snag and tree removal cause shifting sands?  If so, could current muscle 
habitat be lost or degraded? 

 
11. Are you aware of any studies related to toxicity of sediment pore water on the 

Savannah River? 
 

12. Are river bends such as the proposed dredging sites important habitat for any 
species? 

 
13. Are there already permitted disposal sites available for the spoils of dredging 

associated with the proposed barging? 
 

14. Dr. Coutant, please explain the seeming discrepancy between the fact that there 
are fish consumption warnings for Savannah river fish, and your statement that 
the Savannah River sediment does not likely contain contaminants. 

 
G. Questions for the Corps on EC 6.0 

 
1. SNC’s witnesses testified that they provided the Corps with a copy of their recent 

river survey.  Have you reviewed that survey? 
 

2. Does the magnitude of dredging proposed by SNC seem consistent with that 
required to support a 5.5 ft draft barge with a flow of 3700 cfs?  

 
3. From your testimony it sounds like it would be difficult or impossible to dredge 

the channel at SNC’s request without a local sponsor.  Have you discussed with 
SNC how they intend to get around this problem?  Have you discussed potential 
local sponsors with SNC? 

 
4. Has the Corps made funding requests for dredging the Savannah River since 

1979?  Why or why not? 
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5. Is the Corps considering seeking funds for dredging the navigation channel in the 
FY2011 budget that is currently being prepared? 

 
6. Has the Corps sought stimulus money to fund dredging the navigation channel? 

 
7. Would dredging, such as that described by SNC, be considered “routine operation 

and maintenance” of the channel? 
 

8. Has the Corps followed “routine operation and maintenance” analyzed in the 
1976 FEIS? 

 
9. How have river conditions changed since publication of the 1976 FEIS? 

 
10. Do you foresee any problem with tiering to a 33 year old EIS? 

 
11. Did NRC Staff contact the Corps to discuss the Vogtle project during preparation 

of its FEIS?  The 2008 MOU revised a previous MOU that also encourage 
cooperation between the Corps and NRC.  Why didn’t that happen in this case? 

 
12. Could the Corps’ computer model of the Savannah River basin be used to predict 

flows at the Vogtle site? 
 
H. Questions for NRC Staff on EC 6.0 
 

1. What investigation of potential dredging impacts did the Staff perform? 
 
2. When Staff received comments relating to dredging the navigation channel, did 

the Staff contact the Corps to discuss potential impacts? 
 
3. Is there a record of any meetings or discussions between the Staff and the Corps 

in the Electronic Hearing File? 
 
4. The Corps testified yesterday that they had no contact with the Staff regarding 

dredging the navigation channel until after this contention was admitted. Is that 
correct? When did the Staff first contact the Corps to discuss dredging the 
navigation channel? 

 
5. Do NEPA, NRC regulations or guidance require the Staff to consult with sister 

federal agencies on issues within those agencies’ jurisdiction or particular 
expertise? 

 
6. Did the Staff investigate how much dredging may be required? 
 
7. Did the Staff discuss potential impacts of dredging on aquatic species with the 

Fish and Wildlife Service? 
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8. Did the Staff discuss potential impacts of dredging on water quality with the 
EPA? 

 
9. Did the Staff investigate potential interruption of spawning migration on the 

Savannah River related to dredging the federal navigation channel? 
 
10. Did the Staff investigate potential impacts on the Savannah River related to 

resuspension of contaminated sediments from dredging the federal navigation 
channel? 

 
11. Did the Staff investigate potential impacts related to sediment disposal in 

connection with dredging the federal navigation channel? 
 
12. In this case (not a hypothetical situation), what specific mitigation measures did 

the Staff consider to reduce impacts of dredging, when it concluded that “impacts 
could be moderate”? 

 
13. In this case, will mussel relocation be required? 
 
14. On FEIS 2-123, the Staff states that it determined “there were no federal project 

activities that would make it desirable for another federal agency to become a 
cooperating agency.”  How did the Staff come to this conclusion, given the fact 
that Southern intends to use the federal navigation channel? 

 
15. On FEIS 4-27, the Staff states that a detailed assessment of impacts to river biota 

by the NRC Staff is not possible at this time. Why not?  Doesn’t NEPA require 
such an assessment? 

 
16. Clarification: Did the Staff make a dredging impacts determination without any 

information regarding the dredging project? 
 
17. Why didn’t the Staff request additional information from Southern about intended 

dredging of the navigation channel when it received comments relating to 
dredging this channel? 

 
18. Could the dredging and barging begin before a COL is issued? 
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Respectfully submitted this 31st day of March, 2009, 

 
 
       
       [Original signed by L. Sanders] 
       _____________________________ 
       Lawrence D. Sanders 
       Turner Environmental Law Clinic 
       Emory University School of Law 
       1301 Clifton Road 
       Atlanta, GA 30322 
       (404) 727-3432 
       Email:  lsanders@law.emory.edu 
 

mailto:lsanders@law.emory.edu


UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION 

 
 
In the Matter of       ) 
         ) 
SOUTHERN NUCLEAR OPERATING    )  Docket No. 52-011-ESP 
COMPANY        ) 
         ) 
(Early Site Permit for the Vogtle ESP Site)    ) 
 

CERTIFICATE OF SERVICE 
 
I hereby certify that copies of the foregoing LB MEMORANDUM AND ORDER (PROVIDING 
PROPOSED QUESTIONS FOR DOCKETING) have been served upon the following persons by 
Electronic Information Exchange. 
 

U.S. Nuclear Regulatory Commission 
Atomic Safety and Licensing Board Panel 
Mail Stop T-3 F23 
Washington, DC  20555-0001 
 
Administrative Judge 
G. Paul Bollwerk, III, Chair 
E-mail: gpb@nrc.gov 
 
Administrative Judge 
Nicholas G. Trikouros 
E-mail: ngt@nrc.gov 
 
Administrative Judge 
James Jackson 
E-mail: jackson538@comcast.net 
 
Emily Krause, Law Clerk 
Wen Bu, Law Clerk 
E-mail: eik1@nrc.gov 
Wxb3@nrc.gov 

U.S. Nuclear Regulatory Commission 
Office of the General Counsel 
Mail Stop O-15D-21 
Washington, DC  20555-0001 
Kathryn L. Winsberg, Esq. 
Ann P. Hodgdon, Esq. 
Patrick A. Moulding, Esq. 
Jody C. Martin, Esq. 
Sarah A. Price, Esq. 
Joseph Gilman, Paralegal  
E-mail:  klw@nrc.gov 
ann.hodgdon@nrc.gov; patrick.moulding@nrc.gov, 
jody.martin@nrc.gov; sap1@nrc.gov; 
jsg1@nrc.gov 

 
U.S. Nuclear Regulatory Commission 
Office of Commission Appellate Adjudication 
Mail Stop O-16C1 
Washington, DC  20555-0001 
E-mail: ocaamail@nrc.gov 

 
U.S. Nuclear Regulatory Commission 
Office of the Secretary of the Commission 
Mail Stop O-16C1 
Washington, DC  20555-0001 
Hearing Docket 
E-mail: hearingdocket@nrc.gov 



 

 

2 
Docket No. 52-011-ESP 
LB MEMORANDUM AND ORDER (PROVIDING PROPOSED QUESTIONS FOR 
DOCKETING)  
 

 

 
Southern Nuclear Operating Company, Inc. 
40 Inverness Center Parkway 
P.O. Box 1295, Bin B022 
Birmingham, AL  35201-1295 
Moanica M. Caston, Esq. 
E-mail: mcaston@southernco.com 

 
Southern Company Services, Inc. 
600 North 18th Street, BIN B056 
Birmingham, AL  35291-0300 
Charles R. Pierce 
E-mail:  crpierce@southernco.com 

 
Balch & Binghman LLP 
1710 Sixth Avenue North 
Birmingham, AL 35203-2014 
Kenneth C. Hairston, Esq. 
M. Stanford Blanton, Esq. 
Peter D. LeJeune, Esq. 
E-mail: kchairston@balch.com; 
sblanton@blach.com; plejeune@balch.com; 
lgallen@balch.com  

 
Balch & Bingham, LLP 
1901 Sixth Avenue, Suite 2600 
Birmingham, AL  35203 
C. Grady Moore, III, Esq. 
E-mail: gmoore@balch.com  

 
Morgan, Lewis & Bockius, LLP 
Co-Counsel for Southern Nuclear Operating 
   Company, Inc. 
1111 Pennsylvania Ave., NW 
Washington, DC  20004 
Kathryn M. Sutton, Esq. 
Steven P. Frantz, Esq. 
Paul M. Bessette, Esq. 
Mary Freeze, Admin. Assist. 
E-mail: ksutton@morganlewis.com 
sfrantz@morganlewis.com 
pbessette@morganlewis.com 
mfreeze@morganlewis.com 

 
Harmon, Curran, Spielberg & Eisenberg, L.L.P. 
1726 M Street, NW, Suite 600 
Washington, DC  20036 
Diane Curran, Esq. 
E-mail:  dcurran@harmoncurran.com 

Pillsbury Winthrop Shaw Pittman, LLP 
2300 N. Street, N.W. 
Washington, DC  20037-1128 
David Lewis, Esq. 
Robert B. Haemer, Esq. 
E-mail: david.lewis@pillsbury.com; 
robert.haemer@pillsburylaw.com  

 
Eckert Seamans Cherin & Mellott, LLC 
Counsel for Westinghouse Electric Co., LLC  
600 Grant Street, 44th Floor 
Pittsburgh, PA  15219 
Barton Z. Cowan 
E-mail: teribart61@aol.com 



 
Docket No. 52-011-ESP 
LB MEMORANDUM AND ORDER (PROVIDING PROPOSED QUESTIONS FOR 
DOCKETING)  
 

 

3

Atlanta Women’s Action for New Directions 
(WAND), Blue Ridge Environmental Defense 
League (BREDL), Center for Sustainable 
Coast (CSC), Savannah Riverkeeper and 
Southern Alliance for Clean Energy (SACE) 
 
Turner Environmental Law Clinic 
Emory University School of Law 
1301 Clifton Road 
Atlanta, GA  30322 
Lawrence D. Sanders, Esq. 
E-mail: lsande3@emory.edu 
 

 

 
 
 

 
[Original signed by Christine M. Pierpoint] 

       Office of the Secretary of the Commission 
 
Dated at Rockville, Maryland 
this 24th  day of July 2009 


	072409mo.pdf
	Vogtle ESP Hearing - Proposed Cross-Examination Questions (2)
	Vogtle ESP - NRC Staff Proposed Cross-Examination Questions
	Intervenors EC 1 2 Cross Exam Questions_Final
	Intervenors EC 1 3 Cross Exam Questions_FINAL
	Intervenors EC_6_0_Cross_Examination_FINAL
	VEGP ESP Hearing -- SNC's Rebuttal Cross Examination Questions (3-2-09)
	Attachment.pdf
	Supp Exhibit Pages.pdf
	Abstract
	Contents
	Figures
	Tables
	Executive Summary
	Abbreviations/Acronyms
	1.0 Introduction
	1.1 Background
	1.1.1 Plant Parameter Envelope
	1.1.2 Site Preparation and Preliminary Construction Activities
	1.1.3 ESP Application and Review

	1.2 The Proposed Federal Action
	1.3 The Purpose and Need for the Proposed Action
	1.4 Alternatives to the Proposed Action
	1.5 Compliance and Consultations
	1.6 Report Contents
	1.7 References

	2.0 Affected Environment
	2.1 Site Location
	2.2 Land
	2.2.1 The Site and Vicinity
	2.2.2 Transmission Line Rights-of-Way and Offsite Areas
	2.2.3 The Region

	2.3 Meteorology and Air Quality
	2.3.1 Climate
	2.3.1.1 Wind
	2.3.1.2 Atmospheric Stability
	2.3.1.3 Temperature
	2.3.1.4 Atmospheric Moisture
	2.3.1.5 Severe Weather
	2.3.1.6 Meteorological Monitoring

	2.3.2 Air Quality

	2.4 Geology
	2.5 Radiological Environment
	2.6 Water
	2.6.1 Hydrology
	2.6.1.1 Surface Water Hydrology
	2.6.1.2 Groundwater Hydrology
	2.6.1.3 Hydrological Monitoring

	2.6.2 Water Use
	2.6.2.1 Surface Water Use
	2.6.2.2 Groundwater Use

	2.6.3 Water Quality
	2.6.3.1 Surface Water Quality
	2.6.3.2 Groundwater Quality
	2.6.3.3 Thermal Monitoring
	2.6.3.4 Chemical Monitoring


	2.7 Ecology
	2.7.1 Terrestrial Ecology
	2.7.1.1 Biological Communities of the North Anna Site
	2.7.1.2 Threatened and Endangered Terrestrial Species
	2.7.1.3 Terrestrial Ecological Monitoring

	2.7.2 Aquatic Ecology
	2.7.2.1 Biological Communities of Lake Anna
	2.7.2.2 Biological Communities of the WHTF
	2.7.2.3 Biological Communities of the North Anna River
	2.7.2.4 Threatened and Endangered Aquatic Speci
	2.7.2.5 Aquatic Monitoring


	2.8 Socioeconomics
	2.8.1 Demographics
	2.8.1.1 Transient Population
	2.8.1.2 Migrant Labor

	2.8.2 Community Characteristics
	2.8.2.1 Economy
	2.8.2.2 Transportation
	2.8.2.3 Property Taxes
	2.8.2.4 Aesthetics and Recreation
	2.8.2.5 Housing
	2.8.2.6 Public Services
	2.8.2.7 Education


	2.9 Historic and Cultural Resources
	2.9.1 Cultural Background
	2.9.2 Historic and Cultural Resources at the North Anna ESP Site
	2.9.3 Native American Consultation

	2.10 Environmental Justice
	2.11 Related Federal Projects
	2.12 References

	3.0 Site Layout and Plant Parameter Envelope
	3.1 External Appearance and Site Layout
	3.2 Plant Parameter Envelope
	3.2.1 Plant Water Use
	3.2.1.1 Plant Water Consumption
	3.2.1.2 Plant Water Treatment

	3.2.2 Cooling System
	3.2.2.1 Description and Operational Modes
	3.2.2.2 Component Descriptions

	3.2.3 Radioactive Waste Management System
	3.2.4 Nonradioactive Waste Systems

	3.3 Power Transmission System
	3.4 References

	4.0 Construction Impacts at the Proposed Site
	4.1 Land-Use Impacts
	4.1.1 The Site and Vicinity
	4.1.2 Transmission Line Rights-of-Way and Offsite Areas

	4.2 Meteorological and Air Quality Impacts
	4.2.1 Construction Activities
	4.2.2 Transportation

	4.3 Water-Related Impacts
	4.3.1 Hydrological Alterations
	4.3.2 Water-Use Impacts
	4.3.3 Water-Quality Impacts

	4.4 Ecological Impacts
	4.4.1 Terrestrial Ecosystem Impacts
	4.4.2 Aquatic Ecosystem Impacts
	4.4.3 Threatened and Endangered Species

	4.5 Socioeconomic Impacts
	4.5.1 Physical Impacts
	4.5.1.1 Workers and the Local Public
	4.5.1.2 Buildings
	4.5.1.3 Roads
	4.5.1.4 Aesthetics

	4.5.2 Demography
	4.5.3 Community Characteristics
	4.5.3.1 Economy
	4.5.3.2 Transportation
	4.5.3.3 Taxes
	4.5.3.4 Recreation
	4.5.3.5 Housing
	4.5.3.6 Public Services
	4.5.3.7 Education


	4.6 Historic and Cultural Resources
	4.7 Environmental Justice Impacts
	4.8 Nonradiological Health Impacts
	4.8.1 Public Health
	4.8.2 Occupational Health
	4.8.3 Noise Impacts
	4.8.4 Summary of Nonradiological Health Impacts

	4.9 Radiological Health Impacts
	4.9.1 Direct Radiation Exposures
	4.9.2 Radiation Exposures from Gaseous Effluents
	4.9.3 Radiation Exposures from Liquid Effluents
	4.9.4 Total Dose to the Site Preparation Workers
	4.9.5 Summary of Radiological Health Impacts

	4.10 Measures and Controls to Limit Adverse Impacts DuringConstruction Activities
	4.11 Site Redress Plan
	4.12 Summary of Construction Impacts
	4.13 References

	5.0 Operational Impacts at the Proposed Site
	5.1 Land-Use Impacts
	5.1.1 The Site and Vicinity
	5.1.2 Transmission Line Rights-of-Way and Offsite Areas

	5.2 Meteorological and Air Quality Impacts
	5.3 Water-Related Impacts
	5.3.1 Hydrological Alterations
	5.3.2 Water-Use Impacts
	5.3.3 Water Quality Impacts

	5.4 Ecological Impacts
	5.4.1 Terrestrial Ecosystems
	5.4.1.1 Cooling Tower Impacts on Terrestrial Ecological Resources
	5.4.1.2 Noise
	5.4.1.3 Avian Collisions
	5.4.1.4 Shoreline and Riparian Habitat
	5.4.1.5 Transmission Line Rights-of-Way
	5.4.1.6 Summary of Terrestrial Ecosystems Impacts

	5.4.2 Aquatic Impacts
	5.4.2.1 Intake System
	5.4.2.2 Impingement
	5.4.2.3 Entrainment
	5.4.2.4 Aquatic Thermal Impacts
	5.4.2.5 Striped Bass
	5.4.2.6 Downstream Impacts
	5.4.2.7 Shoreline Erosion and Other Physical Impacts
	5.4.2.8 Summary of Aquatic Impacts

	5.4.3 Threatened and Endangered Species
	5.4.3.1 Terrestrial Species
	5.4.3.2 Aquatic Species


	5.5 Socioeconomic Impacts
	5.5.1 Physical Impacts
	5.5.1.1 Workers and the Local Public
	5.5.1.2 Buildings
	5.5.1.3 Roads
	5.5.1.4 Aesthetics

	5.5.2 Demography
	5.5.3 Community Characteristics
	5.5.3.1 Economy
	5.5.3.2 Transportation
	5.5.3.3 Taxes
	5.5.3.4 Recreation
	5.5.3.5 Housing
	5.5.3.6 Public Services
	5.5.3.7 Education


	5.6 Historic and Cultural Resource Impacts
	5.7 Environmental Justice Impacts
	5.8 Nonradiological Health Impacts
	5.8.1 Public Health
	5.8.2 Occupational Health
	5.8.3 Noise Impacts
	5.8.4 Acute Effects of Electromagnetic Fields
	5.8.5 Chronic Effects of Electromagnetic Fields
	5.8.6 Summary of Nonradiological Health Impacts

	5.9 Radiological Health Impacts
	5.9.1 Exposure Pathways
	5.9.2 Radiation Doses to Members of the Public
	5.9.2.1 Liquid Effluent Pathway
	5.9.2.2 Gaseous Effluent Pathway

	5.9.3 Impacts to Members of the Public
	5.9.3.1 Maximally Exposed Individual
	5.9.3.2 Population Dose
	5.9.3.3 Summary of Radiological Impacts to Members of the Public

	5.9.4 Occupational Doses to Workers
	5.9.5 Impacts to Biota
	5.9.5.1 Liquid Effluent Pathway
	5.9.5.2 Gaseous Effluent Pathway
	5.9.5.3 Impact of Estimated Biota Doses

	5.9.6 Radiological Monitoring

	5.10 Environmental Impacts of Postulated Accidents
	5.10.1 Design Basis Accidents
	5.10.2 Severe Accidents
	5.10.2.1 Air Pathway
	5.10.2.2 Surface Water Pathways
	5.10.2.3 Groundwater Pathway
	5.10.2.4 Summary of Severe Accident Impacts

	5.10.3 Summary of Postulated Accident Impacts

	5.11 Measures and Controls to Limit Adverse Impacts DuringOperation
	5.12 Summary of Operational Impacts
	5.13 References

	6.0 Fuel Cycle, Transportation, and Decommissioning
	6.1 Fuel Cycle Impacts and Solid Waste Management
	6.1.1 Light-Water Reactors
	6.1.1.1 Land Use
	6.1.1.2 Water Use
	6.1.1.3 Fossil Fuel Impacts
	6.1.1.4 Chemical Effluents
	6.1.1.5 Radioactive Effluents
	6.1.1.6 Radioactive Wastes
	6.1.1.7 Occupational Dose
	6.1.1.8 Transportation
	6.1.1.9 Conclusion

	6.1.2 Gas-Cooled Reactors
	6.1.2.1 Fuel Fabrication
	6.1.2.2 Enrichment
	6.1.2.3 Uranium Hexafluoride Production – Conversion
	6.1.2.4 Uranium Milling
	6.1.2.5 Uranium Mining
	6.1.2.6 Solid Low-Level Radioactive Waste – Operations
	6.1.2.7 Solid Low-Level Radioactive Waste – Decontamination and Decommissioning
	6.1.2.8 Conclusions


	6.2 Transportation of Radioactive Materials
	6.2.1 Transportation of Unirradiated Fuel
	6.2.1.1 Normal Conditions
	6.2.1.2 Accidents

	6.2.2 Transportation of Spent Fuel
	6.2.2.1 Normal Conditions
	6.2.2.2 Accidents
	6.2.2.3 Conclusion

	6.2.3 Transportation of Radioactive Waste
	6.2.4 Conclusions

	6.3 Decommissioning Impacts
	6.4 References

	7.0 Cumulative Impacts
	7.1 Land Use
	7.2 Air Quality
	7.3 Water Use and Quality
	7.4 Terrestrial Ecosystem
	7.5 Aquatic Ecosystem
	7.6 Socioeconomic, Historic and Cultural Resources,Environmental Justice
	7.7 Nonradiological Health
	7.8 Radiological Impacts of Normal Operation
	7.9 Fuel Cycle, Transportation, and Decommissioning
	7.10 Staff Conclusions and Recommendations
	7.11 References

	8.0 Impacts of the Alternatives
	8.1 No-Action Alternative
	8.2 System Design Alternatives
	8.2.1 Plant Cooling System: Unit 3 Once-Through Cooling System
	8.2.2 Plant Cooling System: Unit 3 Wet Cooling System
	8.2.3 Plant Cooling System: Unit 3 Dry Cooling System

	8.3 Alternative Sites, Region of Interest, and Selection andEvaluation Process
	8.3.1 Dominion’s Region of Interest
	8.3.2 Dominion’s Alternative Site Selection Process
	8.3.3 NRC’s Evaluation of Alternative Sites
	8.3.4 Greenfield and Brownfield Alternative Sites

	8.4 Generic Issues Consistent Among Alternative Sites
	8.4.1 Air Quality Impacts
	8.4.2 Nonradiological Health Impacts
	8.4.2.1 Acute Effects of Electromagnetic Fields
	8.4.2.2 Chronic Effects of Electromagnetic Fields

	8.4.3 Radiological Health Impacts
	8.4.3.1 Radiation Doses and Health Impacts to Members of the Public
	8.4.3.2 Occupational Doses to Workers
	8.4.3.3 Impacts to Biota

	8.4.4 Postulated Accidents

	8.5 Evaluation of Surry Power Station Site
	8.5.1 Land Use Including Site and Transmission Lines
	8.5.2 Water Use and Quality
	8.5.3 Terrestrial Resources Including Endangered Species
	8.5.4 Aquatic Resources Including Endangered Species
	8.5.5 Socioeconomics, Historic and Cultural Resources, Environmental Justice
	8.5.5.1 Physical Impacts
	8.5.5.2 Demography
	8.5.5.3 Community Characteristics
	8.5.5.4 Historic and Cultural Resources
	8.5.5.5 Environmental Justice


	8.6 Evaluation of the Portsmouth Site
	8.6.1 Land Use Including Site and Transmission Lines
	8.6.2 Water Use and Quality
	8.6.3 Terrestrial Resources Including Endangered Species
	8.6.4 Aquatic Resources Including Endangered Species
	8.6.5 Socioeconomics, Historic and Cultural Resources, Environmental Justice
	8.6.5.1 Physical Impacts
	8.6.5.2 Demography
	8.6.5.3 Community Characteristics
	8.6.5.4 Historic and Cultural Resources
	8.6.5.5 Environmental Justice


	8.7 Evaluation of the Savannah River Site
	8.7.1 Land Use Including Site and Transmission Lines
	8.7.2 Water Use and Quality
	8.7.3 Terrestrial Resources Including Endangered Species
	8.7.4 Aquatic Resources Including Endangered Species
	8.7.5 Socioeconomics, Historic and Cultural Resources, Environmental Justice
	8.7.5.1 Physical Impacts
	8.7.5.2 Demography
	8.7.5.3 Community Characteristics
	8.7.5.4 Historic and Cultural Resources
	8.7.5.5 Environmental Justice


	8.8 Summaries of Alternative Site Impacts
	8.9 References

	9.0 Comparison of the Impacts of the ProposedAction and Alternative Sites
	9.1 Comparison of the Proposed Site with the Alternatives
	9.2 Environmentally Preferable Sites
	9.2.1 Construction
	9.2.2 Operations

	9.3 Obviously Superior Sites
	9.4 Comparison with the No-Action Alternative
	9.5 References

	10.0 Conclusions and Recommendations
	10.1 Environmental Impacts of the Proposed Action
	10.2 Adverse Environmental Effects Which Cannot beAvoided if the Proposal is Implemented
	10.3 Alternatives to the Proposed Action
	10.4 Relationship Between Short-Term Uses and Long-TermProductivity of the Human Environment
	10.5 Irreversible and Irretrievable Commitments of Resources
	10.6 Staff Conclusions and Recommendations
	10.7 References

	Appendix A
	Appendix B
	Appendix C
	Appendix D
	Appendix E
	Appendix F
	Appendix G
	Appendix H
	Appendix I
	Appendix J
	Appendix K
	Appendix L
	NA 3 COLA Pages.pdf
	Part 1 General and Admin Info
	Part 2 FSAR
	Chapter 2 Site Characteristics
	2.4 Hydrology
	2.4.11 Low Water Considerations
	2.4.12 Groundwater


	Chapter 10 Steam and Power Conversion System
	10.4 Other Features of Steam and Power Conversion System
	10.4.10 COL Information



	Part 3 Environmental Report
	Part 4 Technical Specifications
	Part 5 Emergency Plan
	Part 7 Departures Report
	Part 8 Security Plan
	Part 10 Tier 1-ITAAC
	ESBWR DCD
	NA ESPA
	Letters
	Cover thru Part 2, App 2.5.4A
	Part 2, App 2.5.4B
	Part 2, Sec 2.5.5 thru Chap 17
	Part 3 thru Chap 2
	Part 3, Chap 3 thru Part 4

	NA ESP
	NA ESP FSER
	NA ESP FSER Supl 1
	NA EIS Volume 1
	NA EIS Volume 2




	Vogtle ESP - NRC Staff Proposed Rebuttal Cross-Examination Questions
	Cover Letter NRC Staff Rebuttal Cross Exam Plan
	Vogtle ESP - NRC Staff Rebuttal Cross Examination Plan 3-2-09

	Intervenors Proposed Rebuttal Questions_EC1-3
	Intervenors Proposed Rebuttal Questions_EC1-2
	Intervenors Proposed Rebuttal Questions_EC6-0
	SNC Cross Examination Questions
	Vogtle ESP -NRC Staff March 18, 2009 Corps Questions
	Voglte ESP - NRC Staff -March 19, 2009 EC 6 Questions
	Intervenors Hearing Cross Exam


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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
  /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 300
  /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 300
  /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 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /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

  /CreateJDFFile 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 compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [350 350]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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
  /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 300
  /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 300
  /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 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /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

  /CreateJDFFile 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 compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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
  /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 300
  /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 300
  /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 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /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

  /CreateJDFFile 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 compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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
  /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 300
  /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 300
  /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 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /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

  /CreateJDFFile 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 compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [350 350]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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
  /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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 300
  /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 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /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

  /CreateJDFFile 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 compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice




