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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

' II

In the Matter of: II

EXELON GENERATION COMPANY, LLC

(Early Site Permit for

Clinton ESP Site) II
II

No. 52-007-ESP

MANDATORY HEARING FOR EARLY SITE PERMIT FOR

CLINTON ESP SITE

The above-captioned hearing was held

November 8, 2006, beginning at 9:00 a.m. at the

Decatur Conference Center, Decatur, Illinois.

BEFORE:

PAUL B. ABRAMSON - Chair

ANTHONY J. BARATTA - Administrative Law Judge

DAVID L. HETRICK - Administrative Law Judge

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.c om



794

1 APPEARANCES:

2 Morgan, Lewis & Bockius LLP

3 Steven P. Frantz

4 Paul Besette

5 Raphael P. Kuyler

6 1111 Pennsylvania Avenue, NW

7 Washington, DC 20004

8 (202) 739-5796

9 Appearing on behalf of Exelon Generation

10 Company

11

12

13 U. S. Nuclear Regulatory Commission

14 Office of the General Counsel

15 Ann P. Hodgdon

16 Patrick A. Moulding

17 Tison Campbell

18 Mail Stop - 0-15 D21

19 Washington, D.C. 20555-0001

20 Appearing on behalf of the Nuclear

21 Regulatory Commission

22

23

24

25

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., NW,
(202) 234-4433 WASHINGTON, D.C. 20005-47l1



795

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

INDEX

WITNESS

Tamar Cerafici ................... 797

Tom Kenyon ......................... 810

Eva Eckert Hickey ................. 830

Lance Vail ........................ 849

John Jaksch ....................... 855

James Ramsdell ................... 869

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



796

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

EXHIBITS

Staff Exhibit No. 2 - Results of NRC Staff

Environmental Review in the Matter of Exelon

Generation Company, LLC, Early Site Permit for

Clinton ESP Site -- page 808

Staff Exhibit No. 3 - Watershed Draining Into the

Clinton Lake -- Page 809

Staff Exhibit No. 4 - Corrected slide 8 in Staff

slides -- page 906

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.c(2 00M



797

1 P-R-O-C-E-E-D-I-N-G-S

2 JUDGE ABRAMSON: Day two. Yesterday

3 we finished the safety part and heard the

4 applicant's part of the NEPA. Today we're going

5 to hear from the staff on NEPA. We need a couple

6 of follow-up items?

7 MR. BESSETTE: Yes, Judge Abramson.

8 We have two issues that we would like to respond

9 to the board from yesterday's environmental

10 presentation.

11 JUDGE ABRAMSON: Carry on.

12

13 TAMAR CERAFICI

14 called as a witness, after having been first duly

15 sworn, was examined and testified as follows:

16

17 CONTINUED EXAMINATION OF TAMAR CERAFICI

18 BY MR. BESSETTE:

19 Q. Ms. Cerafici, you're still under oath.

20 A. Yes, I am.

21 Q. Ms. Cerafici, yesterday the board

22 asked whether there was any basis for the

23 applicant's estimates of the socioeconomic impact

24 of construction particularly on housing and

25 construction or housing and transportation.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.c om



1

7

Do you have any additional information

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
WASHINGTON, D.C. 20005-3701 www.nealrgross.c

98

(202) 234-4433 0OM



799

1 you can provide to the board?

2 A. Yes, I do. Dr. Baratta, I believe

3 that question was yours. We noted that the small

4 construction impact in the slides yesterday is

5 based on historical data derived from interviews

6 and other reviews of the construction of the

7 existing Clinton Power Station. During that

8 construction there were approximately 9,000

9 workers as we noted in our environmental report

10 in Section 4.4. There were approximately 9,000

11 workers during the construction of that site in

12 the area.

13 We also noted that at the time the

14 transportation system and the housing system was

15 not adversely affected by that large influx of

16 workers.

17 From that we concluded that the impact

18 from the 9,000 workers was derived from the

19 region rather than an influx of workers that

20 would require new housing.

21 In the environmental report in Section

22 4.4.2 we reviewed those socioeconomic impacts of

23 the construction workforce for the proposed ESP

24 facility.

25 As noted in Section 4.4.2 we looked at

NEAL R. GROSS
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1 the peak construction workforce as noted in the

2 PPE table which is in the SSAR Section 1.4. We

3 noted that the construction workforce would be

4 3,150 which is approximately one-third of the

5 original workforce.

6 In addition, we noted that there would

7 be approximately 38,000 workers that would be

8 derived from the region as of the 2000 census.

9 We noted that -- we noted that there were

10 approximately 19,000 vacancies in the region for

11 housing, and based on that existing data plus the

12 results of the census in 2000 that showed that

13 there was an influx of workers -- not influx of

14 workers but a migration to more urban areas that

15 the transportation and housing would not be

16 adversely impacted by the workforce in this

17 situation.

18 JUDGE BARATTA: Thank you.

19 THE WITNESS: You're welcome.

20 MR. BESSETTE: Ms. Cerafici, the board

21 also asked yesterday whether the proposed Clinton

22 ESP site is susceptible to erosion and what

23 measures will be taken to address erosion, if

24 any.

25 THE WITNESS: That is correct. We
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1 looked at erosion issues and soil issues in

2 Section 2.5 of the Site Safety Analysis Report.

3 In the environmental report we reviewed that data

4 in Section 2.6 and summarized that as we noted

5 yesterday in the slides -- summarized the

6 information.

7 Generally -- generally the soil in the

8 area is primarily clay and sand. We found

9 nothing at the site that indicated any of these

10 soils were any more prone to erosion than any

11 other soil.

12 The state does note that there's some

13 erosion on the lake shores. In Section 2.3.1.2.4

14 of the environmental report we looked at water

15 quality and other potential sedimentation issues,

16 and we noted that the Illinois Department of

17 Natural Resources had identified soil or shore

18 erosion as a significant source of sediment to

19 the lake. The department also noted that that

20 was primarily from boat and wind activity.

21 The site itself is not generally

22 susceptible to erosion. However, we recognize

23 that there will be some erosion as a result of

24 moving of soil and other matters.

25 As a result we looked specifically at

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



802

1 secondary impacts to water quality of Clinton

2 Lake as a result of construction and

3 sedimentation, and in Section 4.2.1.2.3 we looked

4 specifically at secondary impacts to Clinton Lake

5 from subsurface excavation, which I believe was a

6 concern of Dr. Baratta.

7 We note that there might be some soil

8 that will be used for backfill but that the

9 majority of the soil will be deposited in spoil

10 and excavation areas. We will identify those

11 areas.

12 And we will also implement soil

13 erosion prevention measures, and we identify

14 those areas and those measures in Section

15 4.6.3.4, and we discuss specifically prevention

16 measures as well as mitigation measures as

17 necessary.

18 We have supplied those mitigation

19 measures as. well in a table which is Table 4.6-1.

20 The plan is to prevent erosion as much as

21 possible by grading, revegetation, and setting up

22 many barriers to that.

23 We also have required a storm water

24 pollution prevention plan as part of our

25 construction work, and that will as well prevent
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1 any erosion sediment into the lake.

2 JUDGE BARATTA: My main interest was

3 that the removal of that large amount of material

4 from the site in order to put the engineered fill

5 back and what was going to be done with that, so

6 you plan to take that off site right away? Is

7 that what the thought is, or are you going to

8 keep that on site and then use barriers to

9 prevent it from...

10 THE WITNESS: In the previous section,

11 Section 4.2.1.2.3 we discussed that. We will

12 have some spoil and excavation areas at the site.

13 Those areas are going to be maintained during

14 construction in order to minimize any water and

15 wind erosion, and they're going to be graded.

16 They will be -- some will be on site in the area,

17 and we will have those surrounded by a silt

18 fence. We'll take appropriate measures.

19 JUDGE BARATTA: And that's specified

20 in the plan?

21 THE WITNESS: Yes. Yes.

22 JUDGE BARATTA: All right. Thank you.

23 MR. BESSETTE: If the board has no

24 further questions, that concludes our

25 presentation on environmental issues.
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1 JUDGE ABRAMSON: Okay. All right.

2 Staff, you're on.

3 MS. HODGDON: The staff calls Thomas

4 Kenyon, Eva Eckert Hickey, Lance Vail, John

5 Jaksch, and James Ramsdell.

6 JUDGE ABRAMSON: Those of you who were

7 sworn in yesterday, you're still under oath. You

8 may be seated.

9 Those of you who were not sworn in

10 yesterday, raise your right hand and state your

11 full name starting at my right.

12 THOMAS KENYON: Thomas Kenyon.

13 EVA HICKEY: Eva Eckert Hickey.

14 JOHN JAKSCH: John Jaksch.

15 JAMES RAMSDELL: James Ramsdell.

16 (Witnesses are sworn.)

17 MS. HODGDON: Do you have before you a

18 document entitled NRC staff's pre-file direct

19 testimony on environmental issues in the Clinton

20 ESP proceeding?

21 THOMAS KENYON: Yes.

22 EVA HICKEY: Yes.

23 LANCE VAIL: Yes.

24 JOHN JAKSCH: Yes.

25 JAMES RAMSDELL: Yes.
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MS. HODGDON: I was going to say you

should answer one at a time. Okay. That's good.

Thank you.

And did you prepare this testimony for

submission in this proceeding?

THOMAS KENYON: Yes.

EVA HICKEY: Yes.

LANCE VAIL: Yes.

JOHN JAKSCH: Yes.

JAMES RAMSDELL: Yes.

MS. HODGDON: And have you prepared

and attached to your pre-file testimony a

statement of your professional qualifications?

THOMAS KENYON: Yes.

EVA HICKEY: Yes.

LANCE VAIL: Yes.

JOHN JAKSCH: Yes.

JAMES RAMSDELL: Yes.

MS. HODGDON: Do you have any

corrections or revisions to that testimony at

this time?

THOMAS KENYON: I do not.

EVA HICKEY: No.

LANCE VAIL: No.

THOMAS JAKSCH: I do. I don't have

NEAL R. GROSS
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1 them in front of me.

2 JAMES RAMSDELL: No.

3 JUDGE ABRAMSON: And let the record

4 reflect that Mr. -- may I have your name, please?

5 MR. JAKSCH: John Jaksch.

6 JUDGE ABRAMSON: Mr. Jackson?

7 MS. HODGDON: Jaksch.

8 JUDGE ABRAMSON: Jaksch has

9 corrections.

10 MR. JAKSCH: Approximately line seven

11 up from the bottom of paragraph 188 of the

12 pre-file testimony there's a minor change which

13 should read as follows -- it should read as

14 follows: While in addition to the small and

15 moderate impact of construction traffic on roads

16 at all sites, construction workers would be

17 expected to have potentially small to moderate

18 impact on transportation at five, instead of six,

19 of the alternative sites but not at Clinton, and

20 I believe this has been filed with you.

21 JUDGE ABRAMSON: The change has been

22 filed with us or has not yet?

23 MS. HODGDON: It will be filed with

24 the testimony.

25 JUDGE ABRAMSON: All right.
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MS. HODGDON: Do you adopt this

written testimony as corrected as your sworn

testimony in this proceeding?

MR. JAKSCH: I do.

MS. HODGDON: The staff now moves --

JUDGE ABRAMSON: I'm sorry. Let's

have each of you --

THOMAS KENYON: Yes.

EVA HICKEY: Yes.

LANCE VAIL: Yes.

JOHN JAKSCH: Yes.

JAMES RAMSDELL: Yes.

MS. HODGDON: Thank you.

The staff now moves to have this

direct testimony as corrected incorporated into

the record of this proceeding as if read.

JUDGE ABRAMSON: Do you have any

objection from the applicant?

MR. BESSETTE: No objections.

JUDGE ABRAMSON: So be it.
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October 12, 2006

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
)

EXELON GENERATION COMPANY, LLC. ) Docket No. 52-007-ESP
)

(Early Site Permit for Clinton ESP Site) )

AFFIDAVIT OF DAVID MATTHEW ANDERSON CONCERNING PREFILED

DIRECT TESTIMONY IN THE CLINTON ESP PROCEEDING

I, David Matthew Anderson, do hereby state as follows:

1. I am employed as a Senior Research Economist in the Technology Planning and

Deployment Group at the Battelle Pacific Northwest Division, Pacific Northwest National

Laboratory. I am providing this testimony under a technical assistance contract with the staff of

the U.S. Nuclear Regulatory Commission ("NRC"). A statement of my professional

qualifications is attached.

2. As part of the NRC staff's environmental review of the Exelon ESP application,

documented in NUREG-1815, the "Environmental Impact Statement for an Early Site Permit

(ESP) at the Exelon ESP Site: Final Report," July 2006 ("FEIS"), I assisted the NRC staff-in its

analysis of the aspects of the Applicant's Environmental Report that concerned land use.

3. I have primary technical responsibility for those portions of the NRC Staff's Prefiled Direct

Testimony on Environmental Issues in the Clinton ESP Proceeding marked with my initials

(DA).



4. I attest to the accuracy of those statements, support them as my own, and endorse their

introduction into the record of this proceeding by the environmental Project Manager, Thomas

J. Kenyon. I declare under penalty of perjury that those statements, and my statements in this

affidavit, are true and correct to the best of my knowledge, information, and belief.

David Matthew Anderson
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(Early Site Permit for Clinton' ESP Site)

AFFIDAVIT OF JAMES MICHAEL BECKER CONCERNING PREFILED

DIRECT TESTIMONY IN THE CLINTON ESP PROCEEDING

I, James Michael Becker, do hereby state as follows:

1. I am employed as a Staff Scientist with the Ecology Group at the Battelle Pacific

Northwest Division, Pacific Northwest National Laboratory. I am providing this testimony under

a technical assistance contract with the staff of the U.S. Nuclear Regulatory Commission

("NRC"). A statement of my professional qualifications is attached.

2. As part of the NRC staff's environmental review of the Exelon ESP application,

documented in NUREG-1815, the "Environmental Impact Statement for an Early Site Permit

(ESP) at the Exelon ESP Site: Final Report," July 2006 ("FEIS"), I assisted the NRC staff in its

analysis of the aspects of the Applicant's Environmental Report that concerned terrestrial

ecology.

3. I have primary technical responsibility for those portions of the NRC Staff's Prefiled Direct

Testimony on Environmental Issues in the Clinton ESP Proceeding marked with my initials (JB).



4. I attest to the accuracy of those statements, support them as my own, and endorse their

introduction into the record of this proceeding by the environmental Project Manager, Thomas

J. Kenyon. I declare under penalty of perjury that those statements, and my statements in this

affidavit, are true and correct to the best of my knowledge, information, and belief.

James Michael Becker
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
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)
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)
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a technical assistance contract with the staff of the U.S. Nuclear Regulatory Commission
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2. As part of the NRC staff's environmental review of the Exelon ESP application,

documented in NUREG-1815, the "Environmental Impact Statement fbr an Early Site Permit

(ESP) at the Exelon ESP Site: Final Report," July 2006 ("FEIS"), I assisted the NRC staff as the

Technical Lead that provided input to the FEIS in its analysis of the aspects of the Applicant's

Environmental Report that concerned the impacts of transportation of unirradiated fuel, spent

fuel, and radioactive waste.

3. I have primary technical responsibility for those portions of the NRC Staff's Prefiled Direct

Testimony on Environmental Issues in the Clinton ESP Proceeding marked with my initials (PD).



4. I attest to the accuracy of those statements, support them as my own, and endorse their

introduction into the record of this proceeding by the environmental Project Manager, Thomas J.

Kenyon. I declare under penalty of perjury thdt those statements, and mystatements in this

affidavit, are true and correct to the best of my knowledge, information, and belief.
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Team Leader for the technical team that provided input to the FEIS.

3. I have primary technical responsibility for those portions of the NRC Staff's Prefiled Direct

Testimony on Environmental Issues in the Clinton ESP Proceeding marked with my initials

(EH).



4. I attest to the accuracy of those statements, support them as my own, and endorse their

introduction into the record of this proceeding by the environmental Project Manager, Thomas

J. Kenyon. I declare under penalty of perjury that those statements, and my statements in this

affidavit, are true and correct to the best of my knowledge, information and b

Eva Eckert Hickey



October 13, 2006

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

EXELON GENERATION COMPANY, LLC. ) Docket No. 52-007-ESP

(Early Site Permit for Clinton ESP Site)

AFFIDAVIT OF JOHN A. JAKSCH CONCERNING PREFILED

DIRECT TESTIMONY IN THE CLINTON ESP PROCEEDING

I, John A. Jaksch, do hereby state as follows:
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Commission ("NRC"). A statement of my professional qualifications is attached.
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documented in NUREG-1815, the "Environmental Impact Statement for an Early Site Permit

(ESP) at the Exelon ESP Site: Final Report," July 2006 ("FEIS"), I assisted the NRC staff as the

Social, Economic and Environmental Justice specialist for the technical team that provided input
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Testimony on Environmental Issues in the Clinton ESP Proceeding marked with my initials (JJ).



4. I attest to the accuracy of those statements, support them as my own, and endorse their

introduction into the record of this proceeding by the environmental Project Manager, Thomas J.

Kenyon. I declare under penalty of perjury that those statements, and mystatements in this

affidavit, are true and correct to the best of my knowledge, information, and belief.

ln X. Jak
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(ESP) at the Exelon ESP site in Illinois. A statement of my professional qualifications is
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2. I was responsible for overseeing the preparation of NUREG-1815, the "Environmental

Impact Statement for an Early Site Permit (ESP) at the Exelon ESP Site: Final Report,"

July 2006 ("FEIS").

3. I have primary technical responsibility for those portions of the NRC Staff's Prefiled

Direct Testimony on Environmental Issues in the Clinton ESP Proceeding marked with my
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4. I attest to the accuracy of those statements, support them as my own, and endorse their

introduction into the record of this proceeding. I declare under penalty of perjury that those

statements, and my statements in this affidavit, are true and correct to the best of my

knowledge, information, and belief.

Thomas J. K4fyon
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DIRECT TESTIMONY IN THE CLINTON ESP PROCEEDING

I, James Vanner Ramsdell, Jr., do hereby state as follows:

1. I am employed as a Staff Scientist with the Atmospheric Chemistry and Meteorology

Technical Group at the Battelle Pacific Northwest Division, Pacific Northwest National

Laboratory. I am providing this testimony under a technical assistance contract with the staff of

the U.S. Nuclear Regulatory Commission ("NRC"). A statement of my professional

qualifications is attached.

2. As part of the NRC staff's environmental review of the Exelon ESP.application,

documented in NUREG-1815, the "Environmental Impact Statement for an Early Site Permit

(ESP) at the Exelon ESP Site: Final Report," July 2006 ("FEIS"), I assisted the NRC staff as the

technical team member that provided input to the FEIS in the areas related to meteorology, air

quality, noise, electromagnetic fields, reactor accident analysis, and alternatives.

3. 1 have primary technical responsibility for those portions of the NRC Staff's Prefiled Direct

Testimony on Environmental Issues in the Clinton ESP Proceeding marked with my initials (JR).



4. I attest to the accuracy of those statements, support them as my own, and endorse their

introduction into the record of this proceeding by the environmental Project Manager, Thomas

J. Kenyon. I declare under penalty of perjury that those statements, and my statements in thic

affidavit, are true and correct to the best of my knowledgeflformation, and belief.

'James Vanner Ramsdell, Jr.
(
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
)

EXELON GENERATION COMPANY, LLC. ) Docket No. 52-007-ESP
)

(Early Site Permit for Clinton ESP Site) )

AFFIDAVIT OF SUSAN SARGEANT SOUTHARD CONCERNING PREFILED

DIRECT TESTIMONY IN THE CLINTON ESP PROCEEDING

I, Susan Sargeant Southard, do hereby state as follows:

1. I am employed as a Research Scientist with the Coastal Assessment and Restoration

Group at the Battelle Pacific Northwest Division, Pacific Northwest National Laboratory. I am

providing this testimony under a technical assistance contract with the staff of the U.S. Nuclear

Regulatory Commission ("NRC"). A statement of my professional qualifications is attached.

2. As part of the NRC staffs environmental review of the Exelon ESP application, documented

in NUREG-1815, the "Environmental Impact Statement for an Early Site Permit (ESP) at the

Exelon ESP Site: Final Report," July 2006 ("FEIS"), I assisted the NRC staff as the Aquatic

Ecologist for the technical team that provided input to the FEIS in its analysis of the aspects of

the Applicant's Environmental Report that concerned aquatic ecology.

3. I have primary technical responsibility for those portions of the NRC Staff's Prefiled Direct

Testimony on Environmental Issues in the Clinton ESP Proceeding marked with my initials (SS).

4. I attest to the accuracy of those statements, support them as my own, and endorse their

introduction into the record of this proceeding by the environmental Project Manager, Thomas J.

Kenyon. I declare under penalty of perjury that those statements, and my statements in this

affidavit, are true and correct to the best of my knowledge, information, and belief.

oiJ n gent thardt
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
)

EXELON GENERATION COMPANY, LLC. ) Docket No. 52-007-ESP

(Early Site Permit for Clinton ESP Site)

AFFIDAVIT OF DARBY CAMPBELL STAPP CONCERNING PREFILED

DIRECT TESTIMONY IN THE CLINTON ESP PROCEEDING

I, Darby Campbell Stapp,.do hereby state as follows:

1. I am employedas a Staff Scientist with the Radiological Sciences and Engineering Group

at the Battelle Pacific Northwest Division, Pacific Northwest National Laboratory. I am providing

this testimony under a technical assistance contract with the staff of the U.S. Nuclear

Regulatory Commission ("NRC"). A statement of my professional qualifications is attached.

2. As part of the NRC staff's environmental review of the Exelon ESP application,

documented in NUREG-1815, the "Environmental Impact Statement for an Early Site Permit

(ESP) at the Exelon ESP Site: Final Report," July 2006 ("FEIS"), I assisted the NRC staff in its

analysis of the aspects of the Applicant's Environmental Report that concerned Cultural and

Historical Resources.

3. I have primary technical responsibility for those portions of the NRC Staff's Prefiled Direct

Testimony on Environmental Issues in the Clinton ESP Proceeding marked with my initials

(DCS).



4. I attest to the accuracy of those statements, support them as my own, and endorse their

introduction into the record of this proceeding by the environmental Project Manager, Thomas J.

Kenyon. I declare under penalty of perjury that those statements, and mystatements in this

affidavit, are true and correct to the best of my knowledge, inf rmation, and belief.

Darby mpbelltapp



October 12, 2006

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

EXELON GENERATION COMPANY, LLC. ) Docket No. 52-007-ESP

(Early Site Permit for Clinton ESP Site)

AFFIDAVIT OF GREGORY ALAN STOETZEL CONCERNING PREFILED

DIRECT TESTIMONY IN THE CLINTON ESP PROCEEDING

I, Gregory Alan Stoetzel, do hereby state as follows:

1. I am employed as a Principal Engineer with the Safety and Health Department at the

Battelle Pacific Northwest Division, Pacific Northwest National Laboratory. I am providing this

testimony under a technical assistance contract with the staff of the U.S. Nuclear Regulatory

Commission ("NRC"). A statement of my professional qualifications is.attached.

2. As part of the NRC staff's environmental review of the Exelon ESP application,

documented in NUREG-1 815, the "Environmental Impact Statement fr an Early Site Permit

(ESP) at the Exelon ESP Site: Final Report," July 2006 ("FEIS"), I assisted the NRC staff as a

member of the technical team that provided input to the FEIS. I provided assistance in the

analysis of the Applicant's Environmental Report that concerned the radiological environment,

nonradiological and radiological health impacts of construction and normal operation, and

uranium fuel cycle impacts.

3. I have primary technical responsibility for those portions of the NRC Staff's Prefiled Direct

Testimony on Environmental Issues in the Clinton ESP Proceeding marked with my initials

(GS).



4. I attest to the accuracy of those statements, support them as my own, and endorse their

introduction into the record of this proceeding by the environmental Project Manager, Thomas J.

Kenyon. I declare under penalty of perjury that those statements, and mystatements in this

affidavit, are true and correct to the best of myknowledge, information, and belief.

Gregory Alan Stoetzel
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

EXELON GENERATION COMPANY, LLC. ) Docket No. 52-007-ESP

(Early Site Permit for Clinton ESP Site) )

AFFIDAVIT OF LANCE W. VAIL CONCERNING PREFILED

DIRECT TESTIMONY IN THE CLINTON ESP PROCEEDING

I, Lance W. Vail, do hereby state as follows:

1. I am employed as a Staff Research Engineer II with the Hydrology Group at the Battelle

Pacific Northwest Division, Pacific Northwest National Laboratory. I am providing this testimony

under a technical assistance contract with the staff of the U.S. Nuclear Regulatory Commission

("NRC"). A statement of my professional qualifications is attached.

2. As part of the NRC staff's environmental review of the Exelon ESP application,

documented in NUREG-1815, the "Environmental Impact Statement for an Early Site Permit

(ESP) at the Exelon ESP Site: Final Report," July 2006 ("FEIS"), I assisted the NRC in its

analysis of the aspects of the Applicant's Environmental Report that concerned hydrology.

3. I have primary technical responsibility for those portions of the NRC Staff's Prefiled Direct

Testimony on Environmental Issues in the Clinton ESP Proceeding marked with my initials (LV).

4. I attest to the accuracy of those statements, support them as my own, and endorse their

introduction into the record of this proceeding by the environmental Project Manager, Thomas

J. Kenyon. I declare under penalty of perjury that those statements, and my statements in this

affidavit, are true and correct to the best of my knowledge, i or ion, and belief.

a~nce W. Vail



Errata
to

NRC Staff's Prefiled Direct Testimony on Environmental Issues
in the Clinton ESP Proceeding

In paragraph 188, change the sentence:

"However, there would be SMALL to potentially LARGE impacts on general terrestrial resources
and SMALL to potentially MODERATE impacts on Federally listed threatened and endangered
species at Quad Cities, and SMALL to potentially LARGE impacts on general terrestrial
resources and Federally listed threatened or endangered species at Dresden and Zion, while, in
addition to the SMALL to MODERATE impact of construction traffic on roads at all sites,
construction workers would be expected to have potentially SMALL to MODERATE impacts on
transportation at six of the sites, including Clinton."

to

"However, there would be SMALL to potentially LARGE impacts on general terrestrial resources
and SMALL to potentially MODERATE impacts on Federally listed threatened and endangered
species at Quad Cities, and SMALL to potentially LARGE impacts on general terrestrial
resources and Federally listed threatened or endangered species at Dresden and Zion, while, in
addition to the SMALL to MODERATE impact of construction traffic on roads at all sites,
construction workers would be expected to have potentially SMALL to MODERATE impacts on
transportation at five of the alternative sites, but not Clinton."
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of
)

EXELON GENERATION COMPANY, LLC. ) Docket No. 52-007-ESP
)

(Early Site Permit for Clinton ESP Site) )

NRC STAFF'S PREFILED DIRECT TESTIMONY ON

ENVIRONMENTAL ISSUES IN THE CLINTON ESP PROCEEDING

The questions and answers below constitute the NRC Staff's prefiled direct testimony on

environmental issues in the Clinton ESP proceeding. Appended to the testimony are affidavits

and statements of professional qualifications for the associated reviewers, whose initials are

indicated for each portion of testimony for which they have technical responsibility in the context

of this mandatory hearing. In most portions of the testimony, useful citations - for example, to

applicable regulations or to relevant pages of the Staff's review documents - have been

included for reference.

a. FEIS Chapter 1, "Introduction" & Prolect Manager's Overview

01: Describe briefly the general scope and chronology of the Staff's environmental

- review. .

Al : 1. (EH, TK) With respect to environmental matters - that is, matters stemming

from the agency's obligations under the National Environmental Policy Act (NEPA) - the Staff's

Final Environmental Impact Statement ("FEIS") related to an Early Site Permit at the Exelon

ESP Site, issued in July 2006, addresses (1) the results of the NRC Staff's analyses, which

consider and weigh the environmental effects of the proposed action (issuance of the ESP) and

of constructing and operating one or more new'nuclear units at the ESP site, (2) mitigation

measures for reducing or avoiding adverse effects, (3) the environmental impacts of
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alternatives to the proposed action, and (4) the NRC Staff's recommendation regarding the

proposed action based on its environmental review. FEIS at xxviii.

2. (EH, TK) On November 25, 2003, the NRC Staff published a notice in the Federal

Register (68 FR 66130) stating its intent to prepare an Environmental Impact Statement ("EIS")

regarding the application submitted by Exelon Generation Company, LLC for an ESP at the

Exelon ESP site located at the Clinton Power Station, conduct scoping, and publish a draft EIS

("DEIS") for public comment as required by 10 C.F.R. § 51.26. FEIS at 1-1. A public scoping

meeting was held on December 18, 2003, to obtain public input on the scope of the

environmental review. FEIS at 1-5. The U.S. Environmental Protection Agency issued a notice

on March 11, 2005 (70 FR 12211) announcing the availability of the DEIS, and a public meeting

was held on April 19, 2005, to receive comments on the DEIS. FEIS at 1-5. The Staff

considered these comments while developing its FEIS. FEIS at 1-5, App. E.

3. (EH, TK) Following requirements set forth in 10 C.F.R. Part 51 and the guidance

in Review Standard (RS)-002, the NRC environmental staff (and its technical experts from the

Pacific Northwest National Laboratory retained to assist the Staff) visited the Exelon ESP site

located at the Clinton Power Station and alternative sites in March 2004 to gather information

and to become familiar with the sites and their environs. FEIS at 1-5. During these site visits,

the Staff and its contractor personnel met with the Applicant's staff, public officials, and the

public. FEIS at 1-5. To guide its assessment of environmental impacts of a proposed action or

alternative actions, the NRC established a standard for quantifying environmental impacts using

the Council on Environmental Quality guidance (40 C.F.R. § 1508.27). FEIS at 1-6. Using this
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approach, the NRC established three significance levels -- SMALL, MODERATE, or LARGE1 -

that the Staff applied to its findings throughout the FEIS. FEIS at 1-6.

4. (EH, TK) In conducting its review, the Staff evaluated environmental impacts

based on the bounding parameter values Exelon submitted as part of its application; as

discussed elsewhere in connection with the Staff's health and safety review (as well as later in

the Staff's environmental testimony), these values constitute a "plant parameter envelope"

("PPE") for the Exelon ESP site and represent the 'lootprint" for a future facility. A list of these

values is reproduced in Appendix J to the FEIS. In any COL or CP application referencing an

Exelon ESP, the Staff would review the actual design selected to. determine whether the design

fits within these bounding parameter values.

Q2: Describe briefly the primary regulatory guidance applicable to the Staff's

environmental review.

A2: 5. (EH, TK) The NRC standards for review of an ESP application are outlined in

10 C.F.R. § 52.18. The NRC Staff conducts its reviews of ESP applications in accordance with

guidance set forth in review standard RS-002. That review standard draws from the previously

published NUREG-0800, Standard Review Plan for the Review of Safety Analysis Reports for

Nuclear Power Plants, as well as from NUREG-1 555, Environmental Standard Review Plan

(hereafter "ESRP"). FEIS at xxviii.

6. (EH, TK) The Staff's FEIS focused on the environmental effects of construction

and operation of reactors with characteristics that fall within the PPE developed by Exelon and

(EH, TK) The NRC Staff's definitions of these significance levels are as follows:
SMALL - Environmental effects are not detectable or are so minor that they will neither
destabilize nor noticeably alter any important attribute of the resource.
MODERATE - Environmental effects are sufficient to alter noticeably, but not to
destabilize, important attributes of the resource.
LARGE - Environmental effects are clearly noticeable and are sufficient to destabilize
important attributes of the resource.
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included an evaluation of alternative sites to determine whether there is an obviously superior

alternative to the proposed Exelon ESP site. FEIS at 1-3. An ESP environmental report is not

required to include an assessment of the benefits (for example, the need for power) (10 C.F.R.

§ 52.17) or a discussion of energy alternatives; these may be deferred to the CP or COL

application. FEIS at 1-3. However, the Exelon environmental report did address energy

alternatives; therefore, the FEIS included an assessment of energy alternatives, but did not

evaluate the need for power. FEIS at 1-3.

Q3: Does the approach used by the Staff in its health and safety review differ from

that used in the environmental review?

A3: 7. (EH, TK) Yes. In general terms, there are some fundamental differences

between the approaches used for the final safety evaluation report ("FSER") and the FEIS. The

sources of these differences are the statutory and regulatory requirements for each review.

The Staff's safety review is performed under the Atomic Energy Act and in accordance with the

regulations in 10 C.F.R. Part 52. The environmental review is performed under NEPA as

implemented in NRC regulations at 10 C.F.R. Part 51. Whereas the safety review is focused

primarily on protecting the health and safety of the public, the environmental review considers a

much broader range of impacts to the environment as a whole.

8. (EH, TK) Starting from NEPA and Part 51, for an environmental review the Staff

evaluates the reasonably foreseeable impacts. In addition, the Staff has the latitude, if

numerical data are not available, to qualitatively evaluate the impacts.2 In contrast, the safety

review generally focuses on the results of conservative analyses. As an example, in

considering x/Q values the Staff used "typical" meteorological conditions in the FEIS

2 (EH, TK) As stated in 10 C.F.R. § 51.71 (d), 'The analysis for all draft environmental impact
statements will, to the fullest extent practicable, quantify the various factors considered. To the extent that
there are important qualitative considerations or factors that cannot be quantified, these considerations or
factors will be discussed in qualitative terms."
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(see FEIS at 5-63). "Typical" is defined as those conditions that give atmospheric dispersion

factors that are exceeded [i.e., dispersion is less] 50 percent of the time. In contrast, for the

Chapter 15 analyses in the FSER, the Staff used values for x/Q associated with "adverse"

meteorological conditions (defined as those conditions that give atmospheric dispersion factors

that are exceeded no more than 5 percent of the time).

9. (LV) Another reason for differences in approach between the FEIS and the

FSER is the matter of perspective. For example, both the FEIS and the FSER consider impacts

related to hydrology. But in these two documents, the Staff is looking at hydrology for very

different reasons. In the FEIS, the Staff is evaluating the impacts on the hydrology of the

surrounding area of constructing and operating a nuclear plant (or plants). In the FSER, in

contrast, the Staff is evaluating the potential impacts of local hydrology on the plant. Thus, in

one case the Staff is looking from the inside out, and in the other case it is looking from the

outside in. This difference in perspective leads to very different evaluations in relation to the

same resource. Specifically, the analyses in the FSER address, for example, concerns related

to the probable maximum flood, an issue unrelated to the environmental review. On the other

hand, the analyses in the FEIS address concerns related to issues such as reduced streamflow

downstream of the plant.

10. (EH, TK) In summary, because of the differences in the basic goals of the

analyses in the FEIS and the FSER, there are differences in the data used and the approaches

applied by the Staff in the analyses. Based upon the reasoning described above, these

differences are to be expected between the FEIS and FSER reviews.
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Q4: More specifically, do differences in the two documents' analysis of the impacts

for reactors other than the ABWR and the AP1 000 affect the logic of the Staff

conclusions?

A4: 11. (JR) With respect to the difference between the FEIS and the FSER in

connection with the treatment of certified and non-certified designs, the Staff reviewed how it

addressed designs other than the ABWR and AP1 000 in Section 5.10 of the FEIS and in

Chapter 15 of the FSER. The Staff does not believe that the depth of its analyses for these

designs is markedly different. In both the FEIS and the FSER, the analyses related to

accidents focused on the ABWR and the AP1 000 because of the level of information available

for these designs. The Staff had already performed a site-independent evaluation of accidents

for these designs as part of the design certification reviews.. So, in essence, most of the work

had already been done. For the FSER and FEIS, the Staff was, for the first time, evaluating the

environmental impacts of accidents for these designs at a site, so that analysis was new. For

the other reactor designs in both the FEIS and the FSER, the Staff indicated that there was not

as much information available, but the Staff judged the results for the ABWR and the AP1000.

as likely to bound the results for the other designs. In both documents, the Staff indicated that,

if a design other than the ABWR or AP1 000 were chosen at the COL stage, the assumption

that the results were bounded would have to be confirmed.

Q5: Given that the Staff must "independently evaluate and be responsible for"

information in the EIS, to what extent does the Staff's environmental analysis rely

on the Applicant's assumptions, and how are those assumptions documented?

A5: 12. (EH, TK) Pursuant to 10 C.F.R. §§ 51.70(b) and 51.90, the NRC is required to

independently evaluate and be responsible for the reliability of all information used in the EIS,

including an EIS prepared for a COL. In carrying out its responsibilities under
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10 C.F.R. § 51.70(b), the Staff may (1) inquire into the continued validity of information

disclosed in an EIS for an ESP that is referenced in a COL application and (2) look for any new

information that may affect the assumptions, analysis, or conclusions reached in the ESP EIS.

13. (EH, TK) The initial burden to assess newly identified information and those

issues that were deferred to the COL, CP, or OL application (including unresolved issues) falls

to the applicant. The applicant is required to provide information sufficient to resolve any

significant environmental issue not considered in the ESP proceeding, either for the site or the

design, and the information contained in the application should be sufficient to aid the

Commission in its development of an independent analysis (see 10 C.F.R. § 51.45). Therefore,

the environmental report must contain any significant new information for issues related to the

impacts of construction and operation of the facility that were resolved in the ESP proceeding.

The Staff, in the context of a COL application that references an ESP, defines "new" in the

phrase "new and significant information" as any information that was not considered in

preparing the environmental report included in the ESP application or the ESP EIS and that was

not generally known or publicly available during the preparation of the ESP EIS.

14. (EH, TK) This new information may include (but is not limited to) specific design

information that was not contained in the application, especially where the design interacts with

the environment, or information that was in the ESP application, but has changed by the tirme of

the COL application. Such new information may or may not be significant. See the NRC letter

to NEI dated July 6, 2005, ADAMS ML051050031.

15. (EH, TK) All matters discussed in sections K-1, K-2, and K-3 of Appendix K to

the FEIS are to be confirmed at the COL stage.3 Matters discussed in K-1 that could be

3 (EH, TK) The Staff notes that there is no list documenting all of the commitments described in
the ER, because some of these commitments were not relevant to the Staff's review. As stated in
Appendix K, the commitments that were considered in the Staff's evaluation of the environmental impacts

(continued...)
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analyzed under the PPE concept were so analyzed in the EIS. Those matters will be reviewed

at the COL stage to make sure the proposed parameters remain within the bounds of the PPE

concept previously analyzed. Matters listed in K-2 are those matters that are identified in the

ER but were not directly considered by the Staff in its evaluation; i.e., they are assumptions that

the Staff was aware of during its review but that did not impact the Staff's conclusions.

However, because these assumptions have the potential to affect the Staff's analysis should

they change by the COL stage, the Staff will revisit these matters at that time. K-3 lists issues

(related to transmission lines) that are not directly under the control or purview of Exelon.

AmerenlP, not Exelon, owns the transmission lines. AmereniP is regulated by the Federal

Energy Regulatory Commission (FERC) and the State of Illinois (State), and AmerenlP will bear

the ultimate responsibility for defining the nature and extent of system improvement. To trigger

the interconnection procedure regulated by 18 C.F.R. Part 35, Exelon must submit a large

generator interconnection request to AmerenlP. The AmerenlP Open Access Transmission

Tariff (State) also governs the eventual routing and siting of new transmission lines serving the

Exelon ESP site. Therefore, these issues must be reviewed at the COL stage.

Q6: Where the Staff intends to confirm certain assumptions at the CP or COL stage,

what is the nature of the "verification" to be conducted by Staff at the COL stage

beyond assuring that the actual plant design falls within those bounds?

A6: 16. (EH, TK) The Staff would conduct the verification of key assumptions at the

COL stage in a manner similar to that employed during the review of the ESP application. For

example, the Staff would review information provided by the applicant in its ER and during the

3(...continued)
related to the construction and operation of a new nuclear unit at the Exelon ESP site were listed in Table
K-i. Other statements that may have been commitments, but that were not relevant to the review, were
not included.
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Staff's audit, and perform an independent review of these matters, including obtaining and

reviewing information from local, State, Tribal, and Federal authorities.

Q7: Where the Staff notes in the FEIS that the Applicant has not chosen a design with

respect to a particular aspect of the facility (cooling towers, for example) or did

not provide sufficient information to evaluate various impacts, and the Staff

states that these impacts would be assessed at the CP or COL stage, how will the

Staff ensure these impacts ultimately are evaluated (given the 20 year life of an

ESP)?

A7: 17. (EH, TK) If the Staff lacked sufficient information to resolve an issue, then it is

not given finality under 10 C.F.R. § 52.39, and an applicant for a COL referencing the ESP

would have to address the issue as it will any issue (e.g., the benefits assessment) that was not

resolved in the proceeding on the ESP. However, in many cases for which the Staff lacked

specific design information, it was still able to assign an impact level for an issue based on

available information and assumptions. As discussed previously, in this situation, an applicant

for a COL referencing the ESP would have to search for any new and significant information

related to those impacts. The Staff will evaluate that applicant's process for identifying new and

significant information and will also independently confirm the results of that review. The

impacts of new and significant information on the analysis results in the ESP EIS will be

evaluated in the COL EIS. (See the NRC letter to NEI dated July 6, 2005, ADAMS

ML051050031.)

b. FEIS Chapter 2, "Affected Environment"

08: Describe generally how the Staff characterized the affected environment.

A8: 18. (DA) The proposed ESP site is located in DeWitt County, Illinois, within the

existing boundaries of the current Clinton Power Station (CPS). FEIS at 2-1. The CPS
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property is owned by AmerGen Energy Company, LLC (AmerGen), and the site is located on

the shore of Clinton Lake approximately 10 km (6 mi) east of the City of Clinton (which is

located more than 10 km (6 mi) west of the site, with a population of 7485). FEIS at 2-1, 2-6.

19. (DA) The ESP site is located in rural DeWitt County (approximate population in

2000 of 17,000), and is located between Bloomington and Decatur, which are 35 km (22 mi) to

the north and 35 km (22 mi) to the south, respectively. FEIS at 2-1. In addition, the site is

located between Lincoln and Champaign-Urbana, 45 km (28 mi) to the west and 48 km (30 mi)

to the east, respectively. FEIS at 2-1. The ESP site vicinity is 84 percent agricultural land

(24,622 ha [60,842 ac]); industrial land use within the vicinity is less than 1 percent and is

limited to areas near Clinton and Weldon (located more than 8 km (5 mi) southeast of the site,

with a population of 440). FEIS at 2-6. Illinois State Route (SR) 54 passes approximately

1.6 km (1 mi) north of the ESP site; Illinois SR 10 passes approximately 5 km (3 mi) south; and

Illinois SR 48 is approximately 8 km (5 mi) east of the ESP site (see Figure 2-3 of the FEIS).

FEIS at 2-1. There is one active railroad line within the vicinity: the Canadian National Railroad

runs parallel to Illinois SR 54 and traverses the vicinity approximately 1.6 km (1 mi) north of the

site. FEIS at 2-1. There are three active private airports nearby: the Martin Airport,

approximately 6 km (4 mi) south of the site; the Thorp Airport, approximately 8 km (5'mi)

northwest of the site; and the Baker Strip, approximately 8 km (5 mi) southeast of the site.

FEIS at 2-1.

20. (DA) The ESP site is situated on Clinton Lake, which was formed by the

construction of an earthen dam across Salt Creek, 366 m (1200 ft) downstream from the

confluence of Salt Creek with the North Fork of Salt Creek. FEIS at 2-1. The ESP site is

approximately 5 km (3 mi) northeast of the dam, located on a peninsula between the two arms

of the lake, at an approximate grade elevation of 224 m (736 ft). FEIS at 2-1. The normal lake

pool elevation is 210 m (690 ft), with a surface area of 1981 ha (4895 ac). FEIS at 2-1. The
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station occupies approximately 187 ha (461 ac) of land, and all site land, subsurface lands, and

mineral rights are owned by AmerGen, an Exelon subsidiary, with whom agreements are in

place to ensure that Exelon has the necessary authority, control, and rights related to the

proposed ESP site. FEIS at 2-1, 2-5.

21. (JR) The Exelon ESP site has a typical continental climate with moderately cold

winters and warm summers. FEIS at 2-14. The site is relatively flat, with no topographic

features that would cause the local climate to deviate significantly from the regional climate.

FEIS at 2-14. With respect to atmospheric stability, temperature difference measurements

made on the CPS meteorological tower indicate that unstable atmospheric conditions exist at

the site approximately 18 percent of the time, and stable conditions exist about 44 percent of

the time. During the remaining 38 percent of the time, the atmospheric stability is neutral, and

atmospheric dispersion is moderate.4 FEIS at 2-15.

22. (JR) The Staff viewed the meteorological site and instrumentation, reviewed the

available information on the meteorological measurement program, and evaluated data

collected by the program (which has existed at the Exelon ESP site since April 1972).

FEIS at 2-18, 2-19. Based on this information, the Staff concluded that the program provides

' (JR) The Staff performed a comparison of atmospheric stability for the period between 1972
and 1977 and between 2000 and 2002 and noted a shift in the distribution towards unstable conditions;
the Staff suggested that the shift may be due to the existence of the Clinton Lake. For several reasons,
the Staff did not examine regional stability changes as other possible explanations for this shift. First, the
apparent shift was deemed not to be of significance with respect to the question of acceptability of the
Exelon ESP site; therefore, hourly meteorological data for other nuclear power plants in the area were not
provided by the Applicant or requested by the Staff. Second, the statement that there has been a shift in
stability was an observation about the two sets of site data presented by the Applicant, and the Staff's
suggestion is a simple explanation for the change, because, at nuclear power plants, atmospheric stability
is determined by the difference in temperature between 10 m and a level greater than 46 m above ground
level. The cooling pond, which was not in operation in the 1970s, is a ground-level source of heat. Finally,
although methods exist for estimating stability from hourly meteorological observations made by the
National Weather Service (NWS), the NWS does not make hourly atmospheric stability determinations.
While atmospheric stability estimated from NWS data is generally correlated with the stability
determinations made at nuclear power plants, it would be difficult to use stabilities determined from NWS
data to evaluate the apparent shift in stabilities seen in the Clinton data.
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data that represent the onsite meteorological conditions as required by 10 C.F.R. § 100.20.

FEIS at 2-18, 2-19. The Staff found that the data also provide an acceptable basis for making

estimates of atmospheric dispersion for the evaluation of the consequences of routine and

accidental releases required by 10 C.F.R. § 50.34 and 10 C.F.R. Part 50, Appendix I.

FEIS at 2-18, 2-19.

23. (DA) The Staff determined that the 80-km (50-mi) region for the ESP site would

encompass the communities in the area of Pontiac, Chatsworth, Fairbury, Forrest, and Chenoa,

Illinois, as would several of the alternative ESP sites considered. These communities would be

within the 80-km (50-mi) region of seven nuclear power stations if a new nuclear unit were

constructed at the Exelon ESP site.

24. (GS) With respect to the radiological environment, the Staff reviewed annual

radioactive effluent release reports for calendar years 1999, 2000, and 2001, and found that

doses to the maximally exposed individuals around CPS were a small fraction of the limits

specified in Federal environmental radiation standards, 10 C.F.R. Part 20; 10 C.F.R. Part 50,

Appendix I; and 40 C.F.R. Part 190. FEIS at 2-20.

25. (EH, TK) The purpose of Chapter 2 of the FEIS is to present some basic

characteristics of the proposed ESP site, in order to provide a factual context for some analyses

in subsequent FEIS chapters. Therefore, in this testimony, the Staff relocated some material

that might otherwise have been part of its Chapter 2 discussion and integrated it with the

testimony about the associated Staff technical evaluation.



-13-

C. FEIS Chapter 3, "Site Layout and Plant Parameter Envelope"

Q9: Describe how the Staff evaluated the Applicant's site layout and Plant Parameter

Envelope.

A9: 26. (EH, TK) In Chapter 3 of the FEIS, the Staff reviewed the Application's

description of the site layout and provided the Staff's characterization of the plant parameter

envelope. A list of the applicable PPE parameters and values is reproduced in Appendix J to

the FEIS.

27. (EH, TK) Through the use of the PPE, the Applicant intended to bound the value

of a parameter for all of the designs under consideration. Therefore, the impacts of a given

parameter on a particular resource should be less for any of the designs other than the design

from which the limiting value was drawn.5 This is true throughout the ER and the EIS.

28. (EH, TK) The Staff noted that because PPE values were to be used as a

surrogate for design-specific values,6 the Staff expected Exelon to provide sufficient information

for the Staff to develop a reasonable independent assessment of potential impacts to specific

environmental resources. FEIS at 3-5. In some cases, the Staff found that the design-specific

information called for in the ESRP was not provided in the Exelon ESP application because it

did not exist or was not available; as a result, the NRC Staff could not fully apply the ESRP

5 (EH, LV, TK) One illustration of this might be the value for heat rejection, where a smaller
actual value than the one identified by the Staff (4420 MW for two AP-1 000 reactors) would have a
number of effects on the analyses in the EIS. For example, water withdrawals, water consumption
(evaporation and drift), and blowdown would all be reduced for a plant with a significantly smaller heat
rejection rate. However, the analyses in the EIS are meant to be bounding for the designs under
consideration, and so no additional analyses for designs with smaller heat loads are necessary.

.6 (EH, TK) Exelon used 7 reactor designs to develop the PPE, including five light water reactors

(LWRs) and two gas-cooled reactors. The 5 LWRs were the Advanced Canada Deuterium Uranium
Reactor (ACR-700); the Advanced Boiling Water Reactor (ABWR); an earlier version of the Advanced
Pressurized Water Reactor approved by the NRC (APIO00); the Economic Simplified Boiling Water
Reactor (ESBWR); and the International Reactor Innovative and Secure (IRIS) next-generation
pressurized water reactor (PWR). The two gas-cooled reactor designs used were the Gas Turbine
Modular Helium Reactor (GT-MHR) and the Pebble Bed Modular Reactor (PBMR). FEIS at 3-2 to 3-4.
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guidance in those review areas. FEIS at 3-5. In accordance with RS-002, in those cases, the

Staff used its experience and judgment to adapt the review guidance in the ESRP and to

develop assumptions necessary to evaluate impacts to certain environmental resources to

account for missing information. FEIS at 3-5. The Staff identified these assumptions in the

appropriate sections of the FEIS, as well as in Appendix K.7 FEIS at 3-5, App. K.

29. (EH, TK) The Staff noted that, pursuant to RS-002, it did not review the PPE

values for correctness. However, the Staff determined that Exelon's application was sufficient

to enable the Staff to conduct its required environmental review and that the PPE values are not

unreasonable for consideration by the Staff when making its finding on the application in

accordance with 10 C.F.R. § 52.18. FEIS at 3-5. During its environmental review, the Staff

used its judgment to determine whether Exelon provided sufficient information for the Staff to

perform its independent assessment of the environmental impacts of construction and

operation of a new nuclear unit or units. FEIS at 3-5. The Staff considered the PPE values to

be bounding parameters. FEIS at 3-5. Therefore, for environmental issues that could be

resolved, the Staff's evaluation serves as a bounding estimate of the potential environmental

impacts resulting from constructing and operating the new nuclear unit at the ESP site.

FEIS at 3-5. However, the Staff reiterated that environmental impacts not considered or not

bounded at the ESP stage would be assessed at the'CP or COL stage. FEIS at 3-7.

30. (EH, JR, TK) The Staff notes that the values used in its environmental review for

the seven reactor designs are not necessarily the same values used in the safety evaluation.

This is because there are some basic differences in the approach required for an environmental

review (under the National Environmental Policy Act (NEPA) and 10 C.F.R. Part 51) as

I (EH, TK) The Staff notes that Table K-1 of Appendix K lists the commitments that were
considered in the Staff's evaluation of the environmental impacts related to the construction and operation
of a new nuclear unit at the Exelon ESP site. However, other statements in the ER that may have been
commitments, but that were not relevant to the Staff's review, were not included in that list.
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compared to a safety review (under the Atomic Energy Act and 10 C.F.R. Parts 50 and 52).

Starting from NEPA and Part 51, for an environmental review the Staff evaluates the

reasonably foreseeable impacts. In addition, the Staff has the latitude, if numerical data are not

available, to qualitatively evaluate the impacts.8 In contrast, the safety review generally focuses

on the results of conservative analyses. As an example, in considering x/Q values the Staff

used "typical" meteorological conditions in the FEIS (see page 5-63). "Typical" is defined as

those conditions that give atmospheric dispersion factors that are exceeded (i.e., dispersion is

less) 50 percent of the time. In contrast, for the Chapter 15 analyses in the FSAR, the Staff

used values for x/Q associated with "adverse" meteorological conditions (defined as those

conditions that give atmospheric dispersion factors that are exceeded no more than 5 percent

of the time).

31. (LV, TK) Another reason for differences in approach between the FEIS and the

FSER is the matter of perspective. For example, both the FEIS and the FSER consider impacts

related to hydrology. But in these two documents, the Staff is looking at hydrology for very

different reasons. In the FEIS, the Staff is evaluating the impacts on the hydrology of the

surrounding area of constructing and operating a nuclear plant (or plants). In the FSER, in

contrast, the Staff is evaluating the potential impacts of local hydrology on the plant. Thus, in

one case the Staff is looking from the inside out, and in the other case it is looking from the

outside in. This difference in perspective leads to very different evaluations in relation to the

same resource. Specifically, the analyses in the FSER address, for example, concerns related

to the probable maximum flood, an issue unrelated to the environmental review. On the other

B (EH, TK) As stated in 10 C.F.R. § 51.71 (d), 'The analysis for all draft environmental impact
statements will, to the fullest extent practicable, quantify the various factors considered. To the extent that
there are important qualitative considerations or factors that cannot be quantified, these considerations or
factors will be discussed in qualitative terms."
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hand, the analyses in the FEIS address concerns related to issues such as reduced streamflow

downstream of the plant.

32. (EH, TK) In summary, because of the differences in the basic goals of the

analyses in the FEIS and the FSER, there are differences in the data used and the approaches

applied by the Staff in the analyses. Based upon the reasoning described above, these

differences are to be expected between the FEIS and FSER reviews.

d. FEIS Chapter 4, "Construction Impacts at the Proposed Site"

Q0O: Describe how the Staff evaluated the construction-related environmental impacts

at the proposed site.

Al0: 33. (EH) In Chapter 4 of the FEIS, the Staff analyzed the potential impacts of

construction on land use, air quality, water, ecosystems, socioeconomics, historic and cultural

resources, environmental justice, nonradiological and radiological health effects, and applicable

measures and controls that would limit the adverse impacts of station construction. FEIS

at 4-1. Where possible, the Staff assigned a single significance level of potential impact -

SMALL, MODERATE, or LARGE - to each issue, in accordance with 10 C.F.R. Part 51.

FEIS at 4-1.

34. (DA) First, with respect to land use, the Staff noted that the area that would be

affected on a long-term basis as a result of permanent facilities is approximately 39 ha (96 ac).

The Staff found that because preconstruction and construction activities would be accomplished

using best construction practices and would follow all applicable laws and regulations, because

no new or modified highways or railroad lines are planned to support a new nuclear unit, and

because offsite land-use changes as a result of construction activities are expected to be

minimal (including little impact in terms of new housing construction), there are no land-use
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impacts that would render the site unsuitable for a new nuclear unit. The Staff concluded that

the environmental impact resulting from land use would be SMALL. FEIS at 4-3 to 4-4.

35. (DA, JR) The Staff also evaluated the potential construction impacts associated

with new or upgraded transmission lines. The Staff determined that the likely pathway of any

new transmission lines required to deliver power from a new unit at the ESP site would almost

exclusively cross land currently in seasonal agricultural production. The Staff also found that

the principal impacts from construction activities would be minimal and mostly temporary and

would alter the land use on a relatively minimal amount of land. Therefore, the Staff concluded

that'construction-related impacts on land use in the transmission line rights-of-way that require

upgrading and offsite areas would be SMALL, regardless of whether the existing rights-of-way

are doubled or new rights-of-way are used. FEIS at 4-5.

36. (JR) With respect to meteorological and air quality impacts, the Staff noted that

construction activities take place for a limited duration and can- be controlled using standard

measures (like wetting for fugitive dust and obtaining relevant State permits), so that impacts

would be temporary and limited in magnitude. FEIS at 4-5. The Staff found that increased

automobile traffic (and associated exhaust) was unlikely to have noticeable effects on air quality

beyond the immediate vicinity of local highways, particularly given that air quality in DeWitt

County and the surrounding counties is in compliance with all standards. FEIS at 4-6.

37. (LV) Concerning water-related impacts, the Staff determined that impacts from

hydrologic alterations due to construction activities would be localized and temporary, and that

the Illinois Environmental Protection Agency ("IEPA") FWPCA Section 401 and U.S. Army

Corps of Engineers ("ACE") Clean Water Act Section 404 permit processes would be adequate
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to ensure that impacts of hydrologic alterations are SMALL.9 FEIS at 4-6 to 4-8. The Staff

found that water-use requirements and water quality impacts from ESP construction activities

would be similar to other large industrial construction projects and thus would be SMALL,

localized, and temporary.1 ° FEIS at 4-9.

38. (JB) With respect to impacts on ecological resources, the Staff evaluated

terrestrial impacts, aquatic impacts, and impacts to threatened and endangered species.

FEIS at 4-9. For terrestrial impacts, the Staff found that the impacts of onsite construction

(including land-clearing, construction noise, fugitive dust, equipment emissions, avian collisions

with structures, and traffic mortality) on wildlife, including State-listed species, and on wildlife

habitat, including loss of forest, would be minimal, and that no construction impacts to wetlands

onsite are anticipated. FEIS at 4-16. It concluded that impacts on wildlife habitat and wildlife

populations associated with the transmission system could be SMALL if additional transmission

capacity were to be accommodated within the existing right-of-way, and SMALL if the existing

9 (LV) As a result of Exelon's discussions with IEPA concerning FWPCA Section 401, Exelon
proposed a permit condition under which the ESP holder could not conduct permit activities without first
submitting to the NRC either a 401 certification issued by the IEPA or its determination that no 401
certification is required; the condition would also entail annual advisory letters to the IEPA (and copies to
the NRC) identifying permit-related activities and stating whether those activities would require 401
certification. FEIS at 4-8. The Staff stated that if the IEPA found the proposed condition to be an
appropriate approach to FWPCA compliance, the Staff would recommend including the condition in any
ESP issued. FEIS at 4-8, 10-9.

'0 (LV) As noted in Appendix K to the FEIS, the Applicant does not intend to implement a
permanent groundwater dewatering system. FEIS at K-14, K-18, K-27. The Staff determined that the only
impacts to groundwater would be indirect and involve a) dewatering during construction and b) changes in
lake elevation associated with consumptive water loss from the ESP plant's cooling system. The Staff
concluded that the impacts of the dewatering would be localized and temporary given the location of the
plant relative to Clinton Lake. The Staff concluded that the impact of the reduced elevation on the
adjacent aquifers would be small and localized. Therefore, given that the ESP plant would have
insignificant impacts on groundwater, the Staff concluded that a more detailed characterization of the
groundwater resource was unnecessary. For these reasons, the percentage and source of groundwater
supplies are not specifically mentioned in Appendix K.

In addition, the agency's decisions in the 1978 Yellow Creek proceeding restrict the ability
of NRC Staff to specify or require non-radiological monitoring of water resources covered by the Clean
Water Act. Therefore, the NRC Staff does not have a position regarding the adequacy of the Applicant's
proposed thermal monitoring program. The adequacy of thermal monitoring programs is determined by
the Illinois Environmental Protection Agency.



-19-

right-of-way required expansion, but could range from SMALL to LARGE if new rights-of-way

were to be required. FEIS at 4-16. Therefore, the Staff considered the issue unresolved.

FEIS at 4-16.

39. (SS) With respect to impacts on aquatic ecological resources, the Staff found

that best management practices to minimize sedimentation (and timing construction activities to

minimize impacts on fish during critical spawning or rearing periods) would mitigate potential

aquatic impacts, which would mainly be associated with construction of a new cooling water

intake structure. FEIS at 4-16. The Staff found that adverse impacts were not anticipated for

either of two State-listed mussel species potentially found in DeWitt County, and it stated that

no impacts to any other State-listed aquatic animal or plant species is anticipated because none

is known to occur in the vicinity of the ESP site. FEIS at 4-17. Exelon has committed to contact

the Illinois Department of Natural Resources before commencement of construction activities to

ensure that these assumptions remain valid. FEIS at 4-17. The Staff thus concluded that

impacts to aquatic species and habitat from construction of a new nuclear unit at the Exelon

ESP site are expected to be SMALL. FEIS at 4-17.

40. (JB, SS) Furthermore, the Staff found that construction impacts to Federally

listed terrestrial animal species, the bald eagle and Indiana bat, are expected to be negligible;

that no Federally listed aquatic species are known to occur within 16 km (10 mi) of the ESP site;

and that there would be no construction impacts to other Federally listed or proposed terrestrial

or aquatic plant and animal species or to designated or proposed critical habitat. FEIS at 4-20.

Therefore, the Staff determined that construction impacts on Federally listed or proposed

threatened or endangered aquatic or terrestrial species would be SMALL, predicated on certain
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Staff assumptions,1" including the current occurrence of Federally listed or proposed threatened

and endangered species and designated or proposed critical habitat in the project area.

FEIS at 4-20.

41. (JJ) With respect to socioeconomic impacts, the Staff assessed physical

impacts, demographics, and impacts to the community. The Staff found that physical impacts

to workers and the local public would be SMALL because of dust and noise control measures

and regulations, the relative isolation of the ESP site from neighboring residences and other

sensitive receptors, and timing restrictions on particularly noisy activities. FEIS at 4-21, 4-22.

The Staff found no impacts to offsite buildings, although it found that construction impacts on

roads would be SMALL to MODERATE, depending on hauling weights. FEIS at 4-23. The

Staff also found only SMALL aesthetic impacts, as most such impacts would be temporary or

mitigated by the Applicant's measures to restrict construction laydown, by timely removal of

construction debris from the site, and by controlling construction related runoff and

sedimentation to Clinton Lake. FEIS at 4-24.

42. (JJ) The Staff concluded that demographic impacts of construction would be

SMALL, based on the expectation that most of the 3150 construction workers Exelon

anticipates employing to build a new unit will come from within the region; even if a larger than

expected percentage choose to relocate from outside the region, this number represents a

small percentage of the larger population base.1 2 FEIS at 4-24, 4-25.

1' (JB, SS) The assumptions noted in the conclusion of this section of the FEIS constitute the
primary assumptions made by the Staff that led to its determination of impacts. Other minor assumptions,
such as the current FWS prescriptions for determining impacts to the Indiana bat and its habitat and the
Applicant's responsibilities relative to those prescriptions, are spelled out in detail in the supporting text but
were too lengthy to repeat in the conclusion. A similar situation exists for the conclusion of section 5.4.3
on page 5-26, for similar reasons.

12 (JJ) In November 2005, the State of Illinois released new population projections through 2030
based on the 2000 Census. The Staff considered the updated county population projections and
determined that the updated numbers would not change any of the Staff's conclusions regarding

(continued...)
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43. (JJ) Concerning community impacts, the Staff determined that the magnitude of

the positive economic impacts of construction would be diffused in the larger economic bases

of Macon, McLean, and Champaign Counties, such that impacts on the economy of the region

would be beneficial and SMALL everywhere in the region except in DeWitt County, where the

impacts could be beneficially MODERATE. FEIS at 4-27. Similarly, the Staff concluded that

the potential beneficial impacts of taxes collected during construction would be SMALL and

beneficial, except in DeWitt County where they would be MODERATE and beneficial.

FEIS at 4-29.

44. (JJ) The Staff found only SMALL impacts on transportation because of Exelon's

traffic control measures and because the roads are currently lightly traveled and, except at shift

changes, would not be overly congested by increased construction traffic. FEIS at 4-31. The

Staff determined recreational and aesthetic impacts to be SMALL as well, given the distance of.

recreational access points to the plant site, and Exelon's commitment to mitigation activities

during construction. FEIS at 4-31, 4-32. The Staff found that impacts on housing would be

SMALL, if all the workers generally come from within the region and chose not to locate closer

to work in DeWitt, Piatt, or Logan counties, but could also be MODERATE in those counties, if

the assumption that all the workers would come from within the region proves invalid, or if a

number of construction workers decide to relocate to be closer to work.13 FEIS at 4-33.

12( ...continued)
socioeconomic impact levels. In addition, changes from the draft EIS to the final were made only in
response to a specific question or comment on the draft EIS and no questions were received on this
issue. This information does not appear in Appendix K because the Staff determined that the population
information supplied by the Applicant did not bound the socioeconomic analysis; therefore, the Staff's
analysis relied on population information it obtained during its independent review.

'3 (JJ) Despite the popularity of the area around Clinton Lake as a summertime destination, the
Staff for several reasons considered the MODERATE designation to be sufficient to bound any potential
construction-related housing impacts on the smaller counties of DeWitt, Piatt and Logan. First, there are
few rental properties around Clinton Lake proper. Most rental property is located in the City of Clinton,
which is within six miles of the lake, and that rental property is not impacted by the seasonal use of the

(continued...)
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45. (JJ) In terms of construction impacts on public services, the Staff found that

public water supply and waste water treatment are not a constraint to growth in the vicinity and

region of the ESP site, assuming that growth increases hold to the historical norm, and that,

because the construction workforce is expected to come predominantly from within the region,

the demand for police, fire, and medical services would impact established entities, which could

provide adequate services. FEIS at 4-35. The Staff further determined that construction would

have a beneficial economic impact to the economically disadvantaged population, lessening the

demand for social services, and that a possible initial increase in demand for social services at

the beginning of the construction period would be considered manageable. FEIS at 4-35. The

Staff also found that impacts on education would be SMALL, based on the expectation that, as

the majority of the construction workers would be expected to come from the region, and most

of those from outside would likely commute, there would be minimal impact of additional

children being placed in the educational systems within the region. This conclusion is based on

the expectation that the, majority of the construction workers would come from the region and

that most of those from outside the region would likely commute to the ESP site.

FEIS at 4-35, 4-36.

13(...continued)
lake. Most housing around the lake is owner-occupied by year-round residents. These property owners
do not have "lake front" property, in that Amergen owns the property from the lake's edge back 100 yards
from the lake. The only access to the lake is via public access points at certain locations.

Second, most construction workers are expected to come from within the 50-mile region
and commute from their current residences to the ESP site. Given the temporary nature of the
construction employment, it is unlikely that a large number of workers would seek to build permanent
residences close to the ESP site. They would be more likely to rent housing. Third, there are several
large cities located close to the ESP site (Decatur and Bloomfield-Normal are within approximately
20 miles of the ESP site) that have sufficient rental units (apartments and houses) to accommodate
construction workers who might move to the region. If housing availability and rents in the smaller
counties get too restrictive or high, respectively, then most workers would seek housing in the larger cities.
Thus, given these facts, the probability of a large effect on the three counties is small, and the Staff
considered the MODERATE impact level the most appropriate to bound potential impacts.
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46. (DS) After its evaluation pursuant to NEPA and the National Historic

Preservation Act of 1966, as amended through 2000 (NHPA), the Staff concluded that the

potential construction impacts on historic and cultural resources would be SMALL, but that

mitigation might be warranted in the event of an inadvertent discovery. FEIS at 4-36, 4-37.

This conclusion was based on (1) the pre-construction and construction measures that Exelon

would take to avoid adverse impacts to significant cultural resources, including methods such

as tilling, surveying, and shovel testing, as well as consultation by the Applicant with the Illinois

Historic Preservation Agency and (2) the Staff's cultural resource analysis and consultation,

including with State and Native American tribal officials and via public scoping. FEIS at 4-37,

2-66 to 2-70.

47. (JJ) Environmental justice refers to a Federal policy under which each Federal

agency identifies and addresses, as appropriate, disproportionately high and adverse human

health or environmental effects of its programs, policies, and activities on minority or

low-income populations;. on August 24, 2004, the Commission issued its policy statement on

the treatment of environmental justice matters in licensing actions. FEIS at 4-38; see

•69 Fed. Reg. 52040. The Staff and the Applicant identified the locations of minority and

low-income populations within an 80-km (50-mi) radius of the Exelon ESP site, and based on

the Staff's analysis, including interviews during its site audit, the Staff found neither unusual

resource dependencies or practices through which these minority and low-income populations

could be disproportionately impacted by construction of a new nuclear unit and that would result

in those populations being adversely affected, nor any location-dependent disproportionately

high and adverse impacts. FEIS at 4-38.

48. (GS, JR) Based on the mitigation measures identified by Exelon in its ER

(related to dust, smoke, engine exhaust, and concrete operations), the permits and

authorizations required by State and local agencies, the distance from the construction site to
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the public, and the Staff's independent review, the Staff concluded that the nonradiological

health impacts to the public from construction activities would be SMALL. FEIS at 4-39.

Likewise, based on similar factors; on NRC and OSHA safety standards, practices, and

procedures; on the use of training and protective equipment; and on the fact that historically,

injury and fatality rates at nuclear reactor facilities have been lower than the average U.S.

industrial rates, the Staff concluded that the nonradiological health impacts to workers from

construction activities would be SMALL. FEIS at 4-39, 4-40. Furthermore, with respect to

noise, in light of the temporary nature of construction activities, Exelon's noise mitigation plans,

and the distance from the Exelon ESP site to residences and public buildings, the Staff

concluded that the noise impacts from construction would be SMALL. FEIS at 4-40, 4-41.

49.. (GS) With respect to radiological health impacts, after reviewing Exelon's

estimate of dose to site preparation workers during construction activities (from direct radiation

as well as from gaseous and liquid effluents), the Staff found the doses to be well within NRC

exposure limits designed to protect the public health, even if workers exceeded the 2080 hr/yr

occupancy factor. FEIS at 4-44. (The Applicant's evaluation included an annual dose estimate

for the site preparation workers of approximately 0.25 mSv (25 mrem), which is less than the

1 mSv (100 mrem) annual dose limit to an individual member of the public found in 10 C.F.R.

§ 20.1301.) Therefore, assuming the location of the proposed new nuclear unit does not

change, the Staff concluded that the impacts of radiological exposures to site preparation

workers would be SMALL. FEIS at 4-44.

50. (DA) The Staff identified a variety of measures and controls to limit adverse

impacts during site-preparation activities, including the Applicant's compliance with state,

federal, and local laws and regulations, as well as with applicable permits and licenses;

compliance with the Applicant's own processes and procedures; incorporation of environmental

requirements into construction contracts; and continued identification of environmental
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resources and potential impacts during the development of the ER and the ESP process.

FEIS at 4-45.

e. FEIS Chapter 5, "Operation Impacts at the Proposed Site"

Q01: Describe how the Staff evaluated the operation-related environmental impacts at

the proposed site.

Al1: 51. (EH) In Chapter 5 of the FEIS, the Staff analyzed the potential impacts of

operation on land use, air quality, water, ecosystems, socioeconomics, historic and cultural

resources, and ironmental justice, as well as nonradiological and radiological health effects

\ and theen'vir~nmental impacts of postulated accidents. Where possible, the Staff assigned a\7
.sinOge significance level of potential impact - SMALL, MODERATE, or LARGE - to each issue,

in accordance with 10 C.F.R. Part 51. FEIS at 5-1.

52. (DA) The Staff concluded that impacts to land use in the vicinity of the ESP unit

due to operations, including potential minor land cover alterations (depending on the need for

hew housing for workers) and the impact of salt drift (found in NUREG-1437, the Generic

Environmental Impact Statement for License Renewal of Nuclear Plants ("GELS") to be of only

minor significance) would be SMALL. FEIS at 5-1, 5-2. Similarly, the Staff found that, in the

event that upgraded transmission lines are constructed in the existing transmission line

rights-of-way, only SMALL impacts to land use would occur as a result of normal transmission

maintenance activities such as right-of-way vegetation clearing, line maintenance, and other

normal access needs. FEIS at 5-3.

53. (JR) In evaluating meteorological and air quality impacts, the Staff reviewed

impacts from cooling towers as well as from transmission lines. Based on the lack of major air

pollution sources near the Exelon ESP site, and the assumption that the impacts (such as salt

drift and deposition) of cooling towers associated with a new nuclear unit would be similar to
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those of cooling towers at existing nuclear facilities, the Staff concluded that cooling tower

impacts on air quality would be SMALL. FEIS at 5-3, 5-4.

54. (JR) Likewise, because at a new nuclear unit additional standby diesel

generators and auxiliary power systems for emergency power and auxiliary steam purposes

would be used on an infrequent basis, because pollutants discharged (e.g., particulates, sulfur

oxides, carbon monoxide, hydrocarbons, and nitrogen oxides) would be in accordance with

State and Federal regulatory requirements, and because there are no significant industrial

activities within 16 km (10 mi) of the Exelon ESP site, the Staff concluded that the

environmental impact of pollutants from these sources would be SMALL. FEIS at 5-4. The

Staff also estimated that uranium fuel cycle carbon dioxide emissions for the postulated plant

would be less than 0.8 million metric tons (0.9 million tons).14 FEIS at 5-4. Finally, because the

largest lines currently used by the transmission system to which the new unit would connect are

well within the range of lines considered in the GELS, the Staff concluded that the potential

operational impacts of transmission lines on air quality are SMALL. FEIS at 5-5.

55. (LV) With respect to water-use impacts, the Staff found that the frequency and

duration of low water conditions would increase if the ESP unit were constructed, both directly

because of the consumptive use of water and indirectly because reducing the lake volume

14 (JR) This Staff estimate involved extrapolation from data in Table S-3, which states that NO.
emissions from the fuel cycle for a 1000 MWe nuclear plant are equivalent to the emissions from a
45 MWe coal-fired plant. From these data, Staff estimated NO, from a nuclear plant to be <5% of the NO,
from a coal-fired plant. Furthermore, "Carbon Dioxide Emissions from the Generation of Electric Power in
the United States," (U.S. Department of Energy, U.S. Environmental Protection Agency, July 2000 [no
document number]) lists the C02 emissions for coal generation as 2 lb/kwhr for a 2200 MWt coal-fired
plant, and the Applicant's ER gives a 0.85 capacity factor for coal-fired plants. From these values, the
Staff estimated the CO2 emissions for a coal-fired plant to be about 16.4 million metric tons per year.
Therefore, assuming that C02 emissions are <5% based on the NO, analogy, the Staff estimated C02
emissions for the fuel cycle to be.< 0.8 million metric tons..
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would increase the induced evaporation in Clinton Lake.15 FEIS at 5-6. The Staff noted that

impacts could be minor during periods with average or above average precipitation. FEIS

at 5-8. Therefore, the Staff concluded that during normal water years, the water use impacts

would be SMALL, but during years of below-average precipitation, impacts could be

MODERATE until normal water conditions return.16 FEIS at 5-8. The Staff noted that in such

cases, Exelon would need to coordinate with IEPA on appropriate measures, such as derating

or even temporary shutdown of the unit. FEIS at 5-8. Pursuant to Section 40.1 of the Clean

Water Act, the Staff has recommended that any ESP permit issued for the Exelon ESP site

have a permit condition requiring Exelon to obtain a certification from the State of Illinois -

which has jurisdiction to impose conditions on the use of water by Exelon that can limit water

use in periods of below normal precipitation - prior to any construction or operation activities

that could impact the waters of the State. This permit condition would ensure that the Applicant

will coordinate with IEPA to fulfill its duties in managing the State's water resources.

56. (LV) With respect to water quality impacts, the Staff concluded that because

Exelon has committed to keeping the combined discharge of the CPS and ESP unit effluent

within the bounds of the CPS's existing NPDES permit, which IEPA has determined provides

15 (LV) Lowered lake levels will cause the frequency and duration (persistence) of the times that
the releases from Clinton Lake will be at 5 cfs [0.14 m3/sec] - the minimum release that is required to
maintain the aquatic environment in Salt Creek below Clinton Lake - to increase. The minimum is
released when surplus water is not available in Clinton Lake, which occurs at lake surface elevations

-below 210 m (690 ft). Greater water consumption by the ESP facility is estimated to increase the amount
of time when surface elevations in Clinton Lake would be below 210 m, which would in turn increase the
amount of time when only minimum flows could be released to Salt Creek. Thus, more water
consumption corresponds to an overall decrease in water released, by increasing the number of days
when only the minimum could be released.

16 (LV) As noted in Appendix K to the FEIS, the Applicant does not intend to use groundwater as

a water source or implement a permanent groundwater dewatering system. FElS at K-14, K-18, K-27.
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adequate protection to the environment, impacts of a new nuclear unit on lake water quality

would be SMALL."7 FEIS at 5-9.

57. (JB) With respect to impacts on ecological resources, the Staff evaluated

terrestrial impacts, aquatic impacts, and impacts to threatened and endangered species.

FEIS at 5-9. For terrestrial impacts, based on the prior GElS analysis (finding salt drift to have

insignificant impacts at existing plants with cooling towers), a lack of important terrestrial plant

species and habitats, as well as extensive agricultural land use onsite and in the immediate

vicinity of the ESP site, the Staff concluded that the potential impacts on crops, ornamental

vegetation, and native plants from addition of one or more cooling towers for a new nuclear unit

at the Exelon ESP site would be minimal. FEIS at 5-10. The. Staff also relied on the GElS

analysis in concluding that the impacts of bird collisions with cooling towers would be negligible.

FEIS at 5-10, 5-11. The Staff found that noise from, operating cooling towers would not be likely

to disturb wildlife beyond the ESP site and that, based on water budget analyses, changes in

shoreline vegetation and wildlife use due to the addition of a new nuclear unit would be

negligible. FEIS at 5-11, 5-12. Concerning transmission line impacts, the Staff concluded,

based on analyses in the GElS, that impacts from right-of-way maintenance (including on

floodplains and wetlands), bird collisions, and electromagnetic fields ("EMFs") would be of small

significance. FEIS at 5-12 to 5-14.

58. (SS) For aquatic impacts, the Staff found that impacts on aquatic ecosystems

from operation of the intake system would likely be SMALL during normal water years, provided

the velocity through the intake screens is less than 0.5 ft/sec and the Applicant uses a closed

cycle or a hybrid cooling system. FEIS at 5-23. Because the intake structure design and

permit requirements that would be set by the IEPA are presently unknown, the Staff found that

17 (LV) See previous footnote.
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cooling water intake system impacts could be MODERATE if best available technology is not

utilized at the CPS and localized reduction or "cropping" of fish occurs beyond what natural

spawning or "recruitment" can replace, as a result of joint operation of the CPS and ESP units.

FEIS at 5-23, 5-24. The Staff also concluded that, during normal water years, operational

impacts of the plant cooling water system other than impingement and entrainment would be

SMALL, but that, during low water years, the impact to the water level (and thus to the water

temperature and available habitat) could be MODERATE until normal water conditions and lake

level returned. FEIS at 5-24. The Staff determined that an applicant for a CP or COL

referencing any ESP that may be issued for the Exelon ESP site would need to provide

additional information on the intake structure design and expected NPDES permit requirements

regarding impingement, entrainment, and thermal effects on aquatic organisms in order for the

Staff to make a significance determination with respect to this resource."8 FEIS at 5-24.

Therefore, the Staff concluded that the aquatic ecology issues associated with operation of a

proposed ESP unit are unresolved. FEIS at 5-24.

59. (JB, SS) The Staff found that there would be no operational impacts to Federally

listed or proposed terrestrial or aquatic plant species and no operational impacts to Federally

listed or proposed aquatic animal species, and that operational impacts to Federally listed

terrestrial animal species, the bald eagle and Indiana bat, are expected to be negligible given

18 (SS) The Staff also noted that an Environmental Protection Plan ("EPP") - essentially a set of

conditions placed on a license to ensure that the licensee carries out certain activities related to the
protection of the environment - as well as requirements for the disclosure, investigation, and analysis of
nonroutine environmental impacts of operation would be expected to be part of an OL for a new nuclear
unit and could be included as part of a COL. For current operating plants, the EPP generally consists of
near-term (up to around 5 years) monitoring programs for specific resources and long-term programs to
ensure that (1) proposed changes to the plant with the potential to significantly affect the environment are
reviewed and approved by the Staff and that (2) unexpected impacts to the environment are reported to
the Staff. The Staff plans to propose an EPP for any ESP that includes an approved site redress plan
allowing the permit holder to carry out the activities listed in 10 C.F.R. § 50.10(e)(1). (See 10 C.F.R.
§ 52.25.) The Staff expects that an EPP for a COL would include additional conditions related to the
operation of the facility.
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the expected insignificant impacts from transmission line right-of-way maintenance and from

bird collisions with cooling towers and transmission lines. FEIS at 5-25, 5-26. The Staff also

determined that there would be no operational impacts to designated or proposed critical

habitat for Federally listed or proposed terrestrial or aquatic animal species. FEIS at 5-26.

Therefore, the Staff concluded that the impacts of operation on Federally listed or proposed

threatened or endangered aquatic or terrestrial species would be SMALL, predicated on certain

Staff assumptions, including the current occurrence of Federally listed or proposed threatened

and endangered species and designated or proposed critical habitat in the project area. FEIS

at 5-26.

60. (JJ) With respect to socioeconomic impacts, the Staff assessed physical

impacts, demographics, and impacts to the community. In terms of physical impacts, the Staff

found that offsite noise impacts likely would be minor because of noise control devices on

vehicles, the adherence to applicable State and Federal criteria, the distance of nearby

residences to the site, and the fact that operations activities entailing significant noise would be

limited to normal weekday business hours. FEIS at 5-29. The Staff also noted Exelon's stated

intention to adhere to applicable air-pollution control regulations as they relate to the operation

of fuel-burning equipment, and the fact that central Illinois is not classified as in viojation of

applicable air-pollution standards. FEIS at 5-29. Therefore, the Staff concluded that the

physical impacts of station operation on the workers and the local public would be SMALL.

FEIS at 5-29.

61. (JJ) The Staff found no significant physical impacts of station operation on

offsite buildings or on nearby roads (particularly compared to road loads during construction).

FEIS at 5-29, 5-30. The Staff determined that a new nuclear unit at the Exelon ESP site would

have visual impacts similar to those of the existing CPS and that, because the area is sparsely

populated, the facility would have a small impact on aesthetic quality for nearby residences and
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on recreational users of Clinton Lake. FEIS at 5-31. The Staff found that the aesthetic impacts

could also be MODERATE due to the consumptive use of water for cooling and impacts on

Clinton Lake during times of severe drought; however, the Staff stated that mitigation would not

be generally warranted due to the temporary nature of this impact. FEIS at 5-31.

62. (JJ) The Staff determined that the expected number of new employees and their

families - approximately 580 additional permanent employees, translating into an estimated

increase in population of about 2320 (assuming each new employee represents a family of four)

- would represent a very small increase to the relevant counties' total population, even if the

new workers were to come from outside the region or if new area jobs emerged as part of a

"multiplier effect." FEIS at 5-31, 5-32. Therefore, the Staff concluded that the demographic

impacts of station operation would be SMALL. FEIS at 5-32.

63. (JJ) The Staff found that the magnitude of the economic impacts (taking into

account possible multiplier effects) would be diffused in the larger economic bases of Macon,

McLean, and Champaign Counties, and that DeWitt County, as the ESP site county, would

consequently benefit more than Piatt and Logan Counties. FEIS at 5-33. The Staff concluded

that the impacts of station operation on the economy would be beneficial and SMALL

everywhere in the region except DeWitt County, where the impacts could be beneficial and

MODERATE. FEIS at 5-33. Likewise, the Staff evaluated the effect of income, sales, use, and

property taxes of additional Exelon employees, as well as taxes on Exelon's corporate profits,

finding that tax paid by Exelon would directly benefit DeWitt County (and other jurisdictions that

would receive property tax from the proposed nuclear unit), as would property taxes from

employees living in the county. FEIS at 5-35. The Staff found that sales and use taxes could

beneficially impact DeWitt County and the City of Clinton, due to its proximity to a new nuclear

unit, while personal and corporate income taxes would be paid to the State of Illinois. FEIS

at 5-33 to 5-35. The Staff concluded that, although the amount of sales, use, and income taxes
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collected over the potential lifetime of the project could be large in absolute amounts, it is small

when compared to the total amount of taxes Illinois collects in any given year or would collect

over the 60-year life of operation of a new facility. Property taxes collected over the life of the

facility could be substantial when compared to the total property taxes collected by DeWitt

County. The overall beneficial impacts would likely range from SMALL in most areas of the

region to LARGE in DeWitt County.'" FEIS at 5-35, 5-36.

64. (JJ) In terms of community impacts, the Staff found that as the rural roads are

well maintained and lightly traveled, and congestion is expected only at shift changes, impacts

of station operation on the transportation system would be SMALL. FEIS at 5-36. The Staff

also found that impacts on recreation would be SMALL t6 MODERATE, depending on whether

a larger-than-expected proportion of the workforce would relocate from outside the region and

increase recreational use of Clinton Lake, and on whether severe drought conditions in

conjunction with the consumptive use of water for cooling at both the CPS and a new nuclear

unit could impact lake pool elevations and temperature (which could be mitigated by plant

operations). FEIS at 5-37, 5-38.

65. (JJ) The Staff concluded that potential impacts on housing would be SMALL in

the region and potentially MODERATE in DeWitt, Piatt, and Logan Counties, depending on

19 (JJ) The Staff considered this analysis of taxes to be bounding, as repr6sented by the LARGE

impacts (beneficial) to DeWitt County, which is the most impacted by the location of the ESP site within its
boundaries. The other counties do not contain the ESP site and thus would benefit only from the sale and
use taxes and property taxes of the operation workforce already living in, or choosing to move to, the
counties. The sales and use and property taxes collected and tied to the new nuclear unit, while large in
absolute amount, would be small when compared to the total taxes collected by the counties. The Staff
did not consider mitigation related to this impact assessment, as mitigation is warranted only for adverse
impacts, not beneficial ones.
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whether the operations workforce comes from outside the region and/or locates in DeWitt, Piatt,

or Logan counties to be nearer the work site.20 FEIS at 5-39.

66. (JJ) In terms of impacts of operation on public services, the Staff found that

public water supply and waste water treatment have excess capacity to accommodate potential

population increases, and that the projected capacity of police, fire, and medical services is

currently adequate and is expected to expand modestly to meet the demands of a slight

population growth. FEIS at 5-41. The Staff further'determined that increases in tax revenue

could help with the infrastructure and resource requirements for any potential increase in

demand for services, and that operations would have a beneficial economic impact to the

economically disadvantaged population by lessening the demand for social services. FEIS

at 5-41. The Staff also found that impacts on education would be SMALL, noting that even if a

higher than expected proportion of new employees relocate to Clinton and DeWitt County to be

closer to the site, the local school district appears to have the capacity to accommodate an

associated increase in the student population and, if not, increased tax revenues could be used

to expand school infrastructure. FEIS at 5-42.

67. (DS) The Staff stated that it did not expect any significant impacts on cultural

and historic resources during ESP unit operation (most would have been identified as part of

20 (JJ) The potential MODERATE impact for the smaller counties of DeWitt, Logan and Piatt is

based on several considerations. First, there is up to a 20-year period in which the ESP could be valid
without being acted on. From a socioeconomic standpoint, many things could happen that would impact
the housing market in the region during that time, and it is difficult to anticipate the nature of these events
so far into the future. Second, at the CP/COL stage, the Staff would look for new and significant
information related to potential housing impacts. Third, there is no shortage of housing in some of the
larger counties surrounding the ESP site (e.g., Champaign-Urban, Bloomington-Normal, Decatur, etc.).
Therefore, even if a number of the operation workforce decided to move to the smaller counties, the larger
counties could help ease, on a temporary or permanent basis, any housing shortage while the market
responded to the increased demand for housing in the smaller counties. Fourth, if Exelon's assumptions
are correct and the operations workforce comes from within the region and commutes to the ESP site,
then the impacts on the smaller counties would be SMALL. Given these considerations, the Staff
considers the MODERATE impact level, to be the most appropriate in bounding the potential housing
impacts.
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construction), and it noted that any new ground-disturbing activities that might occur during

operation would follow Exelon procedures, which would require further evaluation to determine

if additional archaeological review is necessary. FEIS at 5-43. The Staff concluded that the

impacts from operations would be SMALL, although mitigation might be warranted in the event

of an inadvertent discovery. FEIS at 5-43.

68. (JJ) As discussed with respect to construction, the Staff did not find any

disproportionately high or adverse health or environmental effects from operation of a new

nuclear unit at the ESP site that would impact minority or low-income populations, and it thus

concluded that impacts related to environmental justice considerations would be SMALL.

FEIS at 5-43.

69. (GS, JR) The Staff determined that the small temperature increase in Clinton

Lake expected as a result of operating the new nuclear unit would not significantly increase the

abundance of thermophilic microorganisms, making any associated human health effects

SMALL. FEIS at 5-44. Also, in light of the postulated noise levels for cooling towers, the

distance from plant facilities to the site boundary, and the evaluation of noise impacts reflected

in the Generic Environmental Impact Statement on Decommissioning of Nuclear Facilities,

Supplement 1, Regarding the Decommissioning of Nuclear Power Reactors, NUREG-0586

("Decommissioning GELS"), the Staff concluded that the noise impacts to the public from

operation would be SMALL. FE1S at 5-44, 5-45. Based on Exelon's assertion that the

transmission lines that would connect new units to the grid would be constructed to NESC and

other industry standards, the Staff concluded that impacts associated with acute effects of

EMFs would be SMALL, but it determined (with reference to NUREG-1437, the GElS for

License Renewal) that the issue of chronic EMF effects is not resolved because conclusive
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information is not available. 21 FEIS at 5-46. The Staff noted that health impacts to workers

from noise and EMFs would be monitored and controlled in accordance with the applicable

OSHA regulations and would be SMALL, and that worker health risks are expected to be

dominated by occupational injuries, for which nuclear industry rates are, historically, lower than

the average U.S. industrial rates. FEIS at 5-47.

70. (GS) The Staff evaluated the health impacts from routine gaseous and liquid

radiological effluent releases from a new nuclear unit at the Exelon ESP site. After

independently evaluating Exelon's assessment of likely exposure pathways and its use of the

LADTAP II and GASPAR II modeling programs to calculate the dose to a maximally exposed

individual and a collective whole body dose for the population within 80 km (50 mi) of the

Exelon ESP site, and comparing the calculated doses to regulatory design objectives, the Staff

concluded that there would be no observable health impacts to the public from normal operation

of a new nuclear unit, and the health impacts would be SMALL. 22 FEIS at 5-47 to 5-56.

21 (JR) The difference between the Staff's EMF analyses with respect to impacts on flora and

fauna (Section 5.4.1.5) and for nonradiological health (Section 5.8.4) is consistent with the analyses in the
review of impacts of transmission lines in NUREG-1437 (GElS on License Renewal). In NUREG-1437
(Section 4.5.4.2.3), the Staff evaluated the literature on the potential impacts of EMF on human health and
determined that there is evidence suggesting, but not proof of, a causal link between EMF and leukemia,
lymphoma, and cancer of the central nervous system. The Staff noted that the evidence is inconsistent
and that "the pieces still do not fit together very well." Because the scientific evidence is not conclusive,
the Staff did not reach a conclusion related to the impact of EMF on human health.

The Staff also evaluated the literature on potential effects of EMFs on flora and fauna
(License Renewal GELS, Section 4.5.6.3.4). However, the Staff concluded that, for flora and fauna, the
impacts of prolonged exposure to EMFs were small and that mitigation measures could create additional
environmental impacts and would be costly.

Both conclusions are set out in Appendix B of 10 C.F.R. Part 51. The National Institute of
Environmental Health Sciences is responsible for directing EMF biological research funded through the
Department of Energy and claims to have sole responsibility for determining whether a hazard exists and,
if so, the magnitude of that hazard. EMF research is also carried out by other organizations, as noted in
FEIS section 5.4.1.5. The Staff continues to monitor research on the impacts of EMFs.

22 (GS) The values in Tables 5-3 and 5-4 of the FEIS were taken from the Applicant's ER to allow

direct comparison to 10 C.F.R. Part 50, Appendix I dose objectives and 40 C.F.R. Part 190 dose
standards, respectively. Table 5-3 in the FEIS (which compared doses to Appendix I dose objectives) was
a composite of the liquid effluent doses in Table 5.4-7 of the ER and gaseous effluent doses in Table 5.4-
9 of the ER. Table 5-4 in the FEIS (which compared doses to 40 C.F.R. 190 dose standards) was the

(continued...)
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Furthermore, based on a determination that occupational exposures for the new nuclear unit

would likely be bounded by occupational exposures from currently operating LWRs and that the

licensee of a new plant will need to maintain individual doses to workers within 0.05 Sv (5 rem)

annually as specified in 10 C.F.R. § 20.1201 and apply the ALARA process to maintain doses

below this limit, the Staff concluded that the health impacts from occupational radiation

exposure would be SMALL. FEIS at 5-56, 5-57.

71. (GS) The Staff examined the Applicant's estimated doses to surrogate biota

species for both liquid and gaseous effluent pathways. FEIS at 5-57, 5-58. The Staff's

independent evaluation of biota doses produced similar results. FEIS at 5-59. As stated in

Appendix H, the Staff used the LADTAP If code, GASPAR 11 code, and input parameters

supplied by Exelon in its ER to calculate doses to the biota. As part of its independent review,

the Staff requested Exelon's input values for these codes, and reviewed them for

reasonableness. It then ran the codes using Exelon's input and default values from Regulatory

Guide 1.109 (when input values were not provided) to verify the results of Exelon's dose

assessment. The Staff concluded there was sufficient protection because the cumulative

effects of the CPS and the new nuclear unit would result in dose rates significantly less than

those noted in studies by the National Council on Radiation Protection and Measurements

("NCRP") and International Atomic Energy Agency ("IAEA") that found adequate protection for

biota. FEIS at 5-59. Therefore, the Staff concluded that the radiological impact on biota other

than members of the public from routine operation would be SMALL. FEIS at 5-59.

22( ...continued)
sum of the liquid effluent doses in Table 5.4-8 of the ER and the gaseous effluent doses in Table 5.4-10 of
the ER. The estimated doses in these tables are somewhat different because they were presented for
different purposes (i.e., Table 5-3 doses were presented for comparison to 10 C.F.R. Part 50, Appendix I
dose objectives and Table 5-4 doses were presented for comparison to 40 C.F.R. Part 190 dose
standards, but were not presented for direct comparison to each other) and thus included doses to
different organs. Therefore, these differences are to be expected.
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72. (GS) Finally, the Staff reviewed the documentation for Exelon's proposed

radiological environmental monitoring program ("REMP"). The Staff found the proposed REMP

to be adequate, noting that Exelon will provide an annual Radiological Environmental Operating

Report for the entire site (including both the CPS and a new nuclear unit) to compare data with

those for previous years; that the REMP would utilize the sampling locations used by the CPS

to the greatest extent practical; that an inter-laboratory comparison. program currently exists;

that an independent laboratory will continue to verify the program results; and that Exelon will

implement a quality assurance program for the REMP. FEIS at 5-59 to 5-61.

73. (JR) In Section 5.1.0 of the FEIS, the Staff considered the radiological

consequences on the human environment of potential accidents at a new nuclear units at the

Exelon ESP site. In its application, Exelon evaluated the potential consequences of postulated

accidents, using a set of surrogate design basis accidents ("DBAs") intended to be

representative of the range of reactor designs2 3 being considered for the ESP site and

site-specific meteorological data. FEIS at .5-62. Exelon evaluated the potential consequences

of DBAs using procedures outlined in regulatory guides and standard review plans, including

TID-14844, NUREG-0800, Regulatory .Guide 1.3, Regulatory Guide 1.25, and Regulatory

Guide 1.183. FEIS at 5-63. The Staff reviewed the Applicant's selection of DBAs for the

AP1000 and ABWR reactor designs and considered the DBAs selected by the Applicant to be

appropriate for these designs; the Staff reviewed these DBAs in detail in the design certification

process. The Staff reviewed the Applicant's dose calculation methods and confirmed that they

give appropriate site-specific doses. The Staff also verified a sample of the Applicant's

numerical values and determined that the results of the remainder of the calculations were

23 (JR) Exelon's review focused on two LWR designs, the ABWR and the pre-certification

surrogate AP1 000 design, which are expected to bound the consequence analyses for the other possible
reactor designs. FEIS at 5-62.
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reasonable. The Staff reviewed the atmospheric dispersion characteristics (including

atmospheric dispersion factors, or x/Q) used by Exelon and found them to be acceptable with

respect to the potential environmental consequences of postulated DBAs for the Exelon ESP

site.24 FEIS at 5-64. (At the CP or COL stage, the applicant would need to demonstrate that

the design specific x/Q values for the reactor design proposed at the CP or COL stage are

equal to or greater than the site x/Q values specified in the ESP.2" FEIS at 5-64.)

74. (JR) The Staff then independently evaluated Exelon's estimates of the

environmental consequences of each DBA in terms of total effective dose equivalent ("TEDE").

FEIS at 5-66. Because in all cases, the calculated TEDE values were considerably smaller

than the TEDE doses used as safety review criteria, the Staff concluded that the consequences

of DBAs at the Exelon ESP site are of SMALL significance for advanced LWRs and that the

Exelon ESP site is suitable for operation of advanced LWRs. FEIS at 5-67.

24 (JR) The atmospheric dispersion factor for a.reactor design is generally a calculated value

based on 1) atmospheric releases (source terms) derived from the evaluation of the accident and release
path, and 2) dose limits found in regulations and guidance. These values are the maximum atmospheric
dispersion factors for which the design will meet the Commission's regulations. A large dispersion factor
means that a site does not need much dispersion to be an acceptable site for the design, and a small
dispersion factor means that a site needs to have good dispersion to be an acceptable site for the design.

Atmospheric dispersion factors calculated for a specific site, such as the Exelon ESP site,
are based on atmospheric conditions and the distance to site boundaries. A large atmospheric dispersion
factor (e.g., 1.0 x 10-3 s/m 3 for the exclusion area boundary) indicates that the site does not have very
good dispersion, while a small atmospheric dispersion factor (e.g., 1.0 x 10-4 s/m3 for the exclusion area
boundary) indicates that the site has good dispersion. Applicants can reduce the magnitude of these
dispersion factors by increasing distance to the site boundaries.

Differences exist between Table 5-7 of the FEIS and Table 2.3.4-1 of the SER because
the SER evaluation is done using "adverse" meteorological conditions, while the NEPA-based FEIS review
has historically been based on reasonable expectations. As a result, the evaluation of DBAs for the FEIS
are based on "typical" or "representative" meteorological conditions. NRC guidance to applicants and
licensees has defined "adverse" meteorological conditions as those conditions that give atmospheric
dispersion factors that are exceeded no more than 5% of the time. "Typical" meteorological conditions are
those conditions that give atmospheric conditions that are exceeded 50% of the time (i.e., they are
conditions that give median atmospheric dispersion factors).

25 (JR) By showing that the design x/Q is greater than the Site x/Q, a COL or CP applicant would

be demonstrating that the dispersion at the site is such that the consequences of DBAs evaluated for the
design fall within regulatory limits.
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75. (JR) With respect to severe accidents, the Staff reviewed Exelon's analysis in

the ER and then requested that Exelon perform a site-specific analysis using the MACCS2

computer code, which was developed to evaluate the potential consequences of severe

accidents for NUREG-1 150. FEIS at 5-67. The results of that analysis were submitted by

Exelon in a letter dated July 23, 2004. FEIS at 5-67. The Staff conducted a confirmatory

site-specific analysis using the MACCS2 code to evaluate potential impacts for the

atmospheric, surface water, and groundwater pathways. FEIS at 5-75 to 5-77. The Applicant

and Staff analyses examined consequences in terms of human health, economic costs, and

land contamination. FEIS at 5-68. The Staff found that the environmental risks associated with

severe accidents if an advanced LWR were to be located at the Exelon ESP site would be small

compared to risks associated with operation of current-generation reactors at the Exelon ESP

site and other sites (as identified in the analyses in the GElS and its Supplements), and that

these risks are well below the NRC safety goals.2" FEIS at 5-77. Therefore, the Staff

concluded that the probability-weighted consequences of severe accidents at the Exelon ESP

site are of SMALL significance for an advanced LWR and that the Exelon ESP site is suitable

for operation of an advanced LWR. FEIS at 5-77.

76. (JR) The Staff noted that the environmental impacts of both DBAs and severe

accidents of designs not evaluated in the FEIS, including gas-cooled designs, are unresolved

26 (JR) The Staff notes that post-NUREG-1 150 severe accident analyses related to license

renewal have focused on internal initiating events, and the same approach has been followed for the ESP
environmental reviews. The Staff further notes that the risks calculated for ABWR and AP1 000 reactor
designs at the Exelon ESP site are well within the Commission's safety goals, and even if external events
had been considered and even if they had doubled or tripled the risk, the risk would still be well within the
safety goals.
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because information is lacking; these impacts would need to be evaluated at the CP or COL

stage." FEIS at 5-67, 5-77.

77. (EH) The Staff identified a variety of measures and controls to limit adverse

impacts during operations, including the Applicant's compliance with state, federal, and local

laws and regulations, as well as with applicable permits and licenses; compliance with the

Applicant's own processes and procedures; and various mitigative actions with respect to

factors such as noise levels, dust and exhaust, erosion and sedimentation, traffic, transmission

line right-of-way maintenance, chemical discharge, and health-related monitoring. FEIS at 5-78

to 5-80.

f. FEIS Chapter 6, "Fuel Cycle, Transportation, and Decommissioning"

Q12: Describe how the Staff evaluated the environmental impacts from the fuel cycle,

from transportation, and from decommissioning.

A12: 78. (EH) In Chapter 6 of the FEIS, the Staff evaluated the environmental impacts

from (1) the uranium fuel cycle and solid waste management, (2) transportation of radioactive

material, and (3) decommissioning for the proposed Exelon ESP site. FEIS at 6-1.

013: Please describe the Staff's analysis with respect to fuel cycle impacts.

A13: 79. (GS) The Staff first examined the Applicant's assessment of the environmental

impacts from the uranium fuel cycle and solid waste management, for both the advanced light

27 (JR) In both the SER and the EIS, the Staff indicated that it will verify the acceptability of its

bounding analysis of radiological consequences with respect to reactor design DBAs other than those for
the AP1 000 and ABWR designs at the COL or CP stage. However, the Staff notes that the SER does not
evaluate the consequences of severe accidents as is done in the FEIS.
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water reactor 8 and gas-cooled reactor designs. 29 The Staff noted that Exelon would have to

perform a new evaluation of uranium fuel cycle impacts at the construction permit or COL

stage, if a reactor other than an LWR is chosen. At the COL stage, in accordance with

10 C.F.R. § 52.79(a)(1), an applicant is required to submit information sufficient to demonstrate

that the design of the facility falls within the parameters specified in the early site permit, and to

resolve any other significant environmental issues not considered in any previous proceeding

on the site or design. Therefore, for unresolved issues, the applicant is required to submit the

information and the Staff will evaluate it in the EIS issued for the COL.3° The Staff believes that

the determinations made in Chapter 6, as well as the demonstrations required at the COL

stage, are sufficient to ensure that the issue of uranium fuel cycle impacts will be properly

addressed.

Q14: What was the Staff's analysis with respect to fuel cycle impacts for light-water

reactors?

A14: 80. (GS) In the Applicant's analysis of LWR designs, the PPE for the new unit at the

Exelon ESP site uses the bounding input parameters from several LWR designs, all of which

use uranium dioxide fuel. FEIS at 6-2. As a result, the Staff determined that Table S-3 found

at 10 C.F.R. § 51.51(b), which states key uranium fuel cycle environmental data calculated by

the NRC, can be used to assess environmental impacts. FEIS at 6-2. The Staff is confident

28 (GS) The five LWR designs Exelon considered are the Advanced Canada Deuterium Uranium

Reactor ("ACR-700"), the Advanced Boiling Water Reactor ("ABWR"), the Advanced Pressurized Water
Reactor ("AP1000"), the Economic Simplified Boiling Water Reactor ("ESBWR"), and the International
Reactor Innovative and Secure ("IRIS") next-generation pressurized water reactor ("PWR").

29 (GS) The two gas-cooled designs Exelon considered are the Gas Turbine Modular Helium

Reactor ("GT-MHR") and the Pebble Bed Modular Reactor ("PBMR").

31 (TK) Pursuant to 10 C.F.R. § 52.39(a)(2), the Commission treats as resolved those matters
resolved in the proceeding on the application for issuance or renewal of an early site permit.
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that the contemporary fuel cycle impacts weighed in its analysis are below those identified in

Table S-3. FEIS at 6-8.

81. (GS) Because the fuel cycle impacts in Table S-3 are based on a reference

1000 MW(e) LWR operating at an annual capacity factor of 80 percent for a net electric output

of 800 MW(e), the Staff used the Exelon PPE of 6800 MW(t) [equivalent to total net electric

output of 2200 MW(e)] for the ESP site (referred to by the Staff in its review as "the

1 000-MW(e) LWR scaled model") resulting in approximately three times the impact values in

Table S-3. FEIS at 6-7, 6-8.

82. (GS) The Staff then examined the fuel cycle environmental impacts associated

with three times the values in Table S-3 to assess the impacts of the proposed ESP site. The

Staff determined these impacts to be SMALL for each primary impact area, including land use,

water use, fossil fuel impacts, chemical and radioactive effluents, 31 radioactive wastes,

occupational dose, and transportation. FEIS at 6-9 to 6-15.

Q15: What was the Staff's analysis with respect to fuel cycle impacts for gas-cooled

reactors?

A15: 83. (GS) The Staff considered issues related to reactors based on non-LWR

designs, such as gas-cooled reactors, not to be resolved because there is insufficient design

information at this time to validate values and impacts. FEIS at 6-15. However, the Staff

attempted to estimate the impacts using data provided by the Applicant, with respect to the two

potential gas-cooled designs, the GT-MHR and the PBMR. FEIS at 6-15, 6-16.

31 (GS) The Staff's analysis of the impacts of radioactive effluents included a discussion of the

potential health effects associated with the releases of technetium-99 during the gaseous diffusion
enrichment. Technetium-99 is present because gaseous diffusion enrichment plants at Paducah, Oak
Ridge, and Portsmouth had uranium hexafluoride feed plants which converted uranium oxide to uranium
hexafluoride for subsequent introduction into the gaseous diffusion enrichment cascade. Recycled
uranium was used as feed for these feed plants at specific time periods in the 1950s, 1960s, and 1970s.
The Paducah facility received approximately 100,000 tons (90,000 metric tons) of recycled uranium,
containing an estimated 661 kilograms of technetium-99. Further details are available at
http://www.ne.doe.gov/home/9-29-99.html.
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84. (GS) Exelon sought to demonstrate in its ER that the impacts for the gas-cooled

reactor designs were comparable to the environmental impacts identified in the technical basis

document, WASH-1 248, Environmental Summary of the Uranium Fuel Cycle, and its

Supplement 1 (NUREG-01 16) for Table S-3. FEIS at 6-16. Both Exelon and the Staff

performed this assessment by comparing key parameters - including energy usage, material

involved, and number of shipments for each major fuel cycle activity - for the gas-cooled

reactor designs to those used to generate the impacts in Table S-3. FEIS at 6-16. As with its

evaluation of the LWR designs, the Staff used the 1000-MW(e) LWR scaled model to compare

impacts, and it determined that the Applicant could site 2 GT-MHR units or 1 PBMR unit to

remain below the site PPE of 2200 MW(e) total net electric output. FEIS at 6-16. Because the

Applicant considered the higher thermal efficiencies of the gas-cooled reactor designs

compared to LWRs, and normalized impacts from gas-cooled reactors to 1000 MW(e)

reference LWR, the Staff's approach does not overestimate impacts.

85. (GS) With respect to fuel fabrication, the Staff concluded it could not directly

assess environmental impacts for uranium dioxide, because there are no currently operating

large-scale fuel fabrication facilities producing gas-cooled reactor fuels in the United States.32

FEIS at 6-18. Although the Staff found, based on some small-scale facilities, that the

environmental impacts from producing gas-cooled reactor fuel likely would be small in

32 (GS) The estimates of the U02, UF6, and enrichment separative work units ("SWU") needed

for the gas-cooled reactors (as presented in Table 6-3 of the FEIS and discussed in
Sections 6.1.2.1-6.1.2.3) were derived from Table 5.7-1 of the Exelon ER. As explained in Appendix E of
the FEIS, the Staff used a scaling approach to derive the values in Table 6-3 of the FEIS. The number of
four-module GT-MHR units (with a net power rating of 1003 MW(e)) that could be placed on the ESP site
and remain within the PPE net power rating for the site of 2200 MW(e) is two. The number of eight-
module PBMR units (with a net power rating of 1254 MW(e)) that could be placed on the ESP site and
remain within the PPE net power rating for the site of 2200 MW(e) is one. These scaling factors were
multiplied times the appropriate values in Table 5.7-1 of the ER to estimate fuel cycle impacts from the
gas-cooled reactor designs. For example, the enriched U02 MT estimate for fuel fabrication plant
operations in Table 6-3 of the EIS would equal 12.2 MT for the GT-MHR and 9.5 MT for the PBMR.
FEIS at E-139. The value of 12.2 MT of enriched UO2 for the GT-MHR was derived by multiplying
6.11 MT in Table 5.7-1 of the ER by the scaling factor of two.
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comparison with the fuel fabrication impacts for LWR technologies, it concluded that these

impacts would need to be assessed at the CP or COL stage. FEIS at 6-18. Similarly, after

evaluating the slightly higher amount of energy required to enrich gas-cooled fuel and the

smaller amount of uranium hexafluoride needed, the Staff concluded that; on balance, the

environmental impacts of enriching gas-cooled fuels, when compared to the impacts of

enriching LWR fuel, would likely be small, but that the impacts still would need to be assessed

at the CP or COL stage. FEIS at 6-19.

86. (GS) In terms of uranium hexafluoride production, yellowcake milling, and

uranium ore mining, because the scaled gas-cooled reactor UF6 , yellowcake, and ore needs are

less than or comparable to those for the scaled LWR model, the Staff concluded that the

associated environmental impacts would likely be less for gas-cooled reactors and therefore

would be small. FEIS at 6-19 to 6-20. During operations, gas-cooled reactor technologies are

projected to generate far smaller amounts of low-level waste scaled annually compared to the

amounts for the reference LWR, prompting the Staff's conclusion that the environmental

impacts from low-level radioactive waste generated during operation of gas-cooled reactors

would be small. During decontamination and decommissioning activities, the presence of less

waste and less heavy metal radioactive waste (because of gas-cooled reactors' higher thermal

efficiency and higher fuel burnup) is expected to result in less decontamination and

decommissioning waste than for the scaled LWR model. The Staff did not confirm the

Applicant's determination that gas-cooled technologies would generate less waste and produce

less heavy metal radioactive waste during decontamination and decommissioning activities.33

3 (GS) With respect to impacts from low-level radioactive waste generated by decommissioning,
the Staff relied on the analysis in NUREG-0586 Supplement 1, Generic Environmental Impact Statement
on Decommissioning of Nuclear Facilities, published in 2002, which took into consideration experience
from waste generation of all plants being decommissioned or having completed decommissioning at that
time. The Decommissioning GEIS's evaluation included information concerning the Fort St. Vrain reactor,
but the Staff determined that information was insufficient to support conclusions on the impacts of any

(continued...)
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Because the ER did not present quantitative data to support this conclusion, the Staff

concluded that this was an unresolved issue that would need to be reviewed at the CP or COL

stage should Exelon propose to put a gas-cooled reactor on the ESP site. FEIS at 6-21.

Q16: Please describe the Staff's analysis with respect to impacts associated with

transportation of radioactive materials.

A16: 87. (PD) The Staff evaluated the radiological and nonradiological environmental

impacts from normal operating and accident conditions resulting from (1) shipment of

unirradiated fuel to new nuclear units at the Exelon ESP site, (2) shipment of spent fuel to a

monitored retrievable storage facility or a permanent repository, and (3) shipment of low-level

radioactive waste and mixed waste to offsite disposal facilities. The Staff also evaluated the

transportation impacts of advanced LWR designs and gas-cooled reactor designs. FEIS

at 6-21.

88. (PD) Previously in WASH-1238 and NUREG-75/038, the NRC evaluated the

environmental effects of transportation of fuel and waste for LWRs and found the impact to be

small. FEIS at 6-21. These documents provided the basis for Table S-4 in 10 C.F.R. § 51.52,

which summarizes the environmental impacts of transportation of fuel and waste to and from

one LWR of 3000 to 5000 megawatts thermal (MW(t))(1000 to 1500 MW(e)) and provides

impacts for normal conditions of transport and accidents in transport for a reference

1100-MW(e) LWR. FEIS at 6-21. Dose to transportation workers during normal transportation

operations was estimated to result in a collective dose of 0.04 person-Sv (4 person-rem) per

reference reactor year, while combined dose to the public along the route and dose to

onlookers were estimated to result in a collective dose of 0.03 person-Sv (3 person-rem) per

reference reactor year. FEIS at 6-21. Environmental risks (radiological) during accident

3(.. .continued)
advanced gas-cooled designs with respect to the Exelon ESP site.
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conditions were determined to be small, while nonradiological impacts during accident

conditions were estimated as one fatal injury in 100 reference reactor years and one nonfatal

injury in 10 reference reactor years. FEIS at 6-21. At least one subsequent Staff review of

transportation impacts concluded that those impacts were bounded by Table S-4. FEIS at 6-21,

6-22.

89. (PD) A full description and detailed analysis of transportation impacts is not

required when licensing an LWR if it meets certain criteria pursuant to 10 C.F.R. 51.52(a). If

the LWR meets the criteria specified in 10 C.F.R. § 51.52(a), the impacts are assumed to be

bounded by Table S-4. However, the Staff determined that none of Exelon's proposed designs

meet all the relevant criteria. FEIS at 6-22, 6-23. Therefore, Exelon was required to provide a

full transportation description and detailed analysis for each LWR design. FEIS at 6-23.

Exelon used a sensitivity analysis in order to show that transportation impacts from advanced

LWR designs (as well as gas-cooled designs) would be bounded by the criteria identified in

Table S-4. FEIS at 6-23.

90. (PD) Consequently, the Staff conducted an independent analysis of the impacts

under normal operating and accident conditions of transporting unirradiated fuel to advanced

reactor sites and spent fuel and wastes from advanced reactor sites to disposal facilities.34

FEIS at 6-24 to 6-42. In order to make comparisons to the bounding values in Table S-4, the

Staff normalized impacts to a reference reactor year. FEIS at 6-42. The Staff determined that

31 (PD) The Staff notes that its analysis of Maximally-Exposed Individual (MEI) doses in Section
6.2.1.1 is generic and applies to transportation of unirradiated fuel, spent fuel, and radioactive waste.
MEIs are individuals who may be located in close-proximity to shipments of radioactive materials and
waste as a result of their occupation (e.g., truck crew), their presence on a highway as a shipment passes,
or because their residences are near a highway used by a majority of the shipments. As stated on page
6-27 of the FEIS, the analysis is conservative with respect to unirradiated fuel and radioactive waste
because the radiation dose rates emitted from shipments of unirradiated fuel and radioactive waste are
typically much lower than the dose rate from a spent fuel shipment. Because the dose rate assumed in
the MEI analysis was set to the regulatory limit, the analysis is bounding for all three types of materials and
more so for unirradiated fuel and radioactive waste. The Staff made an administrative decision to locate
the analysis in the first of these three sections (6.2.1, 6.2.2, and 6.2.3).
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because of the conservative approaches and data (with respect to the Table S-4 values) used

to calculate doses, actual environmental effects are not likely to exceed those in the Staff's

FEIS calculations. FEIS at 6-42.

91. (PD) The Staff concluded that the environmental impacts of transportation of

fuel and radioactive wastes to and from advanced LWR designs would be SMALL, and would

be consistent with the risks from current-generation reactors presented in Table S-4."

FEIS at 6-42. However, the Staff found that for gas-cooled designs, while the impacts are likely

to be small, it could not resolve the issue because verifiable information is not yet available for

the designs. FEIS at 6-42. It therefore found that an applicant would need to provide

appropriate data at the COL stage and the Staff would need to validate the assumptions in its

EIS. FEIS at 6-42. These validations concerned fuel and cladding integrity following a traffic

accident, as well as the bounding nature of assumptions about shipping cask design,

unirradiated fuel initial core/refueling requirements, spent fuel generation rates, radioactive

waste generation rates, and shipping cask capacities and accident source terms.36

FEIS at 6-42.

Q17: Please describe the Staff's analysis with respect to decommissioning impacts.

A17: 92. (EH) The Staff noted that applicants at the ESP stage are not required to submit

information regarding the process of decommissioning. FEIS at 6-43. Environmental impacts

from the activities associated with the decommissioning of any LWR before or at the end of an

a (PD) The Staff noted that the impact of crud and activation products on spent fuel shipment
would have to be evaluated at the CP or COL stage. As noted earlier with respect to other issues,
although this need is not tabulated in the FEIS, the Staff believes that its Chapter 6 determinations, as well
as the demonstrations required at the COL stage pursuant to 10 C.F.R. § 52.79(a)(1), are sufficient to
ensure that the issue will be properly addressed.

36 (PD) As noted earlier with respect to other issues, although these needs are not tabulated in
the FEIS, the Staff believes that its Chapter 6 determinations, as well as the demonstrations required at
the COL stage pursuant to 10 C.F.R. § 52.79(a)(1), are sufficient to ensure that these issues will be
properly addressed.
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initial or renewed license are evaluated in the Decommissioning GELS, and if impacts from.

decommissioning are within the bounds described in NUREG-0586, the Staff expects they will

be small. FEIS at 6-43. As Exelon did not provide data on decommissioning in its application,

for whatever design ultimately selected, the Staff concluded that the impacts from

decommissioning are not resolved and would have to be assessed at the CP or COL stage.

FEIS at 6-43.

g. FEIS Chapter 7, "Cumulative Impacts"

Q18: Describe how the Staff evaluated cumulative impacts of construction and

operation at the proposed site.

A18: 93. (EH) In Chapter 7 of the FEIS, the Staff evaluated the potential cumulative

impacts of constructing and operating a proposed new unit at the Exelon ESP site. FEIS at 7-1.

To determine cumulative impacts, the Staff examined the impacts of the proposed action in

combination with other past, present, and reasonably foreseeable future actions in the vicinity of

the Exelon ESP site that would affect the same resources impacted by the current CPS.

FEIS at 7-1. Pursuant to the definition of "cumulative" established in 40 C.F.R. § 1508.7, the

Staff assessed these combined impacts, including consideration of individually minor but

collectively significant actions taking place over a period of time. FEIS at 7-1.

94. (DA) The Staff reviewed the cumulative impacts associated with land use,

including additional growth and land conversions to accommodate new workers and services.

The Staff expected impacts to be minor, as the construction and operations work forces are

predicted to be drawn from a much wider area than DeWitt County alone, including the large

cities of Bloomington-Normal, Champaign-Urbana, and Decatur. FEIS at 7-2. The Staff also

found that while lower tax rates or better services might encourage development,
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DeWitt County's comprehensive development plan would control development. FEIS at 7-2.

Therefore, the Staff concluded that cumulative land-use impacts would be SMALL. FEIS at 7-2.

95. (JR) The Staff reviewed the cumulative impacts associated with air quality,

noting that the Exelon ESP site is located in an area that is in attainment for criteria pollutants,

that the State regulates any emissions to the atmosphere, and that the air-quality impacts of

construction and operations are estimated to be small. As no other significant impacts from

other actions were identified, the Staff concluded that the cumulative impacts of air quality

would be SMALL.37 FEIS at 7-2.

96. (LV) The Staff reviewed the cumulative impacts associated with water use and

quality, and noted that, as with the existing CPS, the intake of water from, and the discharge of

water to, Clinton Lake from a new nuclear unit would be regulated by the IEPA. FEIS at 7-3.

Likewise, compliance with the NPDES permit would minimize the cumulative effects on aquatic

resources. FEIS at 7-3. The Staff concluded that the potential cumulative water impacts of

construction and operation of a new nuclear unit at the ESP site would be SMALL in normal

years, but would be MODERATE in dry years. FEIS at 7-3.

97. (JB) The Staff reviewed the cumulative impacts associated with the terrestrial

ecosystem, including the effects on plant and animal species and associated habitats from

construction, cooling tower operation, transmission line operation, and right-of-way

maintenance. FEIS at 7-3. The Staff concluded that the contribution of operations (including

cooling tower operation, operation of the upgraded transmission system, and maintenance of

37 (JR) Chapters 4 and 5 of the FEIS provided the Staff's rationale for its determination that the
impacts on air quality of construction and operation of a new reactor at the Exelon ESP site are small.
The Exelon ESP site is isolated from other industrial facilities and is in a region of good air quality.
Consequently, because the impacts of construction and operation are small when considered alone and
the site is in an area of good air quality, isolated from other industrial facilities, the Staff concluded that the
cumulative air quality impacts likewise would be small. This rationale for concluding that air quality
impacts are small generally applies to the alternative sites evaluated in Chapter 8 of the FEIS, unless
otherwise noted.
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the associated transmission line rights-of-way) and eventual decommissioning of the unit to

cumulative impacts on terrestrial ecological resources in the region would be SMALL.

FEIS at 7-5. However, because Exelon anticipates the addition of new transmission lines to

upgrade the existing transmission system, but has not initiated selection of one or more

transmission-system routes at this time, the actual need for and nature of transmission-system

upgrades and the magnitude of associated construction impacts to terrestrial ecosystems would

be evaluated by the transmission and distribution system owner and operator prior to or during -

the CP or COL phase. FEIS at 7-4, 7-5. Therefore, the Staff concluded that the contribution of

construction of the ESP unit to cumulative impacts on terrestrial ecological resources in the

region is unresolved. FEIS at 7-5.

98. (SS) The Staff reviewed the cumulative impacts associated with the aquatic

ecosystem, including impacts from construction, and from water intake, consumption, and

discharge. FEIS at 7-5. The Staff concluded that, the contribution of construction of a new unit

would be SMALL, because the amount of open water, shoreline, benthic habitat, and benthic

fauna that would be lost due to construction represents a small fraction of the total found in

Clinton Lake; further, fish and other mobile aquatic organisms temporarily displaced at the

construction site would be expected to return once construction was completed. FEIS

at 7-5, 7-6. The Staff concluded that the contribution of operational activities associated with

the proposed Exelon ESP unit to the cumulative impacts related to water consumption and to

impingement and entrainment of aquatic organisms would be SMALL to MODERATE,

depending on whether best available technology is utilized at the Exelon ESP site3" and on

whether localized reduction of fish occurs, beyond what natural recruitment can replace, as a

3 (SS) However, the Staff cannot make the use of best available technology a condition of the
ESP, because the Clean Water Act (CWA) requires the use of the best technology available and, as
determined in past NRC proceedings such as Yellow Creek, the NRC is prohibited from imposing on
licensees requirements that fall within the purview of the CWA.
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result of joint operation of the CPS and the ESP unit. The contribution to cumulative impacts of

thermal discharge could be SMALL (during normal years) to MODERATE (during dry years).

FEIS at 7-6, 7-7. However, because additional information on the intake structure design and

NPDES permit requirements for the ESP unit is needed in order to determine the impacts to

aquatic ecology due to the operation of one or more nuclear units at the Exelon ESP site, the

Staff concluded that the cumulative aquatic ecology issues associated with operation of a

proposed ESP unit are unresolved. FEIS at 7-8. Finally, the Staff concluded that the

contribution of eventual decommissioning of the facility to the cumulative impact on aquatic

ecological resources in the region would be SMALL, as it would result in the cessation of water

consumption from the lake by the power plants and impingement and entrainment impacts

would end. FEIS at 7-7.

99. (DS, JJ) The Staff reviewed the cumulative impacts associated with

socioeconomics, historic and cultural resources, and environmental justice. These include

impacts on housing, aesthetics, transportation, tax revenues, and public services. FEIS at 7-8,

7-9. Because most of the Staff's earlier analysis of these topics already involve metrics that

incorporate total and cumulative effects, and because the Staff did not identify any additional

cumulative impacts, the Staff concluded that the contribution of the ESP facility to cumulative

socioeconomic impacts (both adverse and beneficial) in these areas would still be SMALL or

MODERATE. FEIS at 7-8, 7-9. The Staff found no unusual resource dependencies or

practices through which minority or low income populations would be disproportionately

affected. The Staff likewise concluded that the cumulative impacts associated with historic and

cultural resources and with environmental justice would be SMALL. FEIS at 7-9.

100. (GS, JR) The Staff reviewed the cumulative impacts associated with

nonradiological health. Because the Staff found minimal risk from thermophilic microorganisms

in Clinton Lake, low occupational injury rates, and minimal impacts on the public and workers
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from noise and dust emissions and from acute EMFs, the Staff concluded that the ESP facility's

cumulative impacts on nonradiological health would be small, although impacts from chronic

EMFs remain unresolved. FEIS at 7-9.

101. (GS, JR) The Staff reviewed the cumulative impacts associated with radiological

impacts of normal operations. The Staff concluded that the cumulative radiological impacts of

operations would be small. This conclusion was based on an earlier Staff evaluation, which

determined that the predicted doses to employees and the public would be below regulatory

limits and standards, as well as on the fact that the limits and standards are developed

assuming long-term exposure, which incorporates cumulative impact into the analysis.

FEIS at 7-10. However, issues related to gas-cooled reactor design accidents are unresolved

because of the lack of information. FEIS at 7-10.

102. (GS, PD) Finally, the Staff reviewed the cumulative impacts associated with fuel

cycle, transportation, and decommissioning. In light of the determinations made in its earlier

analysis in Chapter 6 of the FEIS concerning the environmental impacts, the Staff concluded

that the cumulative fuel cycle impacts of operating CPS and the proposed ESP unit(s) for the

1000-MW(e) light-water reactor scaled model would be SMALL. FEIS at 7-11. However, the

Staff considered unresolved the cumulative impacts for other than light-water reactor designs

because of a lack of information. FEIS at 7-11. With respect to transportation, the Staff noted

that the addition of the proposed ESP facility would result in additional shipments of

unirradiated fuel to the site and additional shipments of spent fuel and waste from the site, such

that cumulative impacts would be approximately twice that of the existing operating plant.

FEIS at 7-11. The Staff determined that because the proposed site values fell within the criteria

specified in Table S-4 of 10 C.F.R. § 51.52, the cumulative impacts of transportation for

operating both CPS and the proposed ESP unit would be SMALL, although cumulative impacts

for non-LWR designs again were not considered to be resolved. FEIS at 7-1 1. Finally, as
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Exelon was not required to (and did not) address decommissioning in its ESP application, this

issue is not resolved, although environmental impacts from decommissioning are expected to

be small in accordance with the analysis in the Decommissioning GElS. FEIS at 7-1 1.

103. (EH) For the range of impact areas it evaluated, the Staff concluded that the

potential cumulative impacts resulting from construction and operation are generally SMALL,

although several areas (water use and socioeconomic impacts) have the potential for a

MODERATE impact. FEIS at 7-11. In certain cases (terrestrial and aquatic ecosystems,

nonradiological health, and radiological impacts of operation of non-light-water reactor designs),

because information was not available to resolve issues, an applicant for a construction permit

or a combined license referencing the Exelon ESP would have to provide the necessary

information at that stage.39 FEIS at 7-12.

h. FEIS Chapter 8, "Environmental Impacts of the Alternatives"

Q19: Describe how the Staff evaluated the environmental impacts of alternatives to the

proposed action.

A19: 104. (JR) In Chapter 8 of the FEIS, the Staff evaluated alternatives to the proposed

action and the environmental impacts of those alternatives. FEIS at 8-1. In the initial part of its

evaluation, the Staff examined the no-action alternative, alternative energy sources, and plant

design alternatives. FEIS at 8-1. In the remainder of the Chapter, the Staff evaluated the

alternative sites using a two-step evaluation process: the Staff first examined environmental

issues at a reconnaissance level to determine if any alternative sites were environmentally

19 (EH) With respect to documenting unavailable information relevant to the resolution of issues
within the Staff's cumulative impact analysis, the information needed to evaluate an issue was generally
described in the text of the FEIS. Likewise, information that was not available but necessary was
discussed in the appropriate earlier chapters of the FEIS. The issues the Staff considered unresolved in
the Chapter 7 analysis were the same as those considered unresolved in the earlier chapters of the FEIS.
Therefore, theStaff did not consider an additional table summarizing the unavailable information in
Chapter 7 to be necessary at the time the FEIS was finalized.
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preferable to the proposed ESP site; second, had any alternative site appeared

environmentally preferable, the Staff would have considered various factors to determine if any

such site would be obviously superior to the proposed site. FEIS at 8-1.

Q20: How did the Staff evaluate the no-action alternative?

A20: 105. (JR) The no-action alternative would entail denial of the ESP request. The Staff

noted that in that scenario, no impacts from preliminary site work and preparation would occur,

and, because no construction or operation would occur, the impacts assessed in the FEIS

would not occur. FEIS at 8-2. However, the Staff stated that the no-action alternative would

also preclude the benefits of the ESP process, including early resolution of siting issues prior to

large resource investments in new plant design and construction, and early resolution of issues

on the environmental impacts of construction and operation. FEIS at 8-2.

Q21: How did the Staff conduct its evaluation of energy alternatives?

A21: 106. (JR) The Staff addressed several alternative energy plans, including alternatives

not requiring new generating capacity, those relying on new generating capacity, and

combinations of options.

107. (JR) The Staff considered three alternatives that would not involve new

generating capacity. These consisted of initiation energy-conservation measures (including

implementing demand-side management actions), purchasing power from other utilities or

power generators, or reactivating or extending the service life of existing plants within the power

system. FEIS at 8-3. Particularly in light of the deregulated Illinois power market, the Staff

concluded that conservation or demand side management was not a reasonable alternative to

an ESP directed at baseload electricity generation, and did not further consider this alternative.

FEIS at 8-3. With respect to the purchased power alternative, the Staff noted that the

environmental impacts of power production would still occur, but would be located elsewhere
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within the region, nation, or in another country. FEIS at 8-3, 8-4. The impacts would depend on

the generation technology and location of the generation site and, therefore, are unknown.

FEIS at 8-4. Finally, depending on whether new transmission lines and rights-of-way are

necessary to receive the purchased power, the Staff concluded that the local environmental

impacts could range from SMALL to LARGE. FEIS at 8-4. With respect to extension of the life

of existing nuclear power plants, the Staff found that although the environmental impacts are

significantly less than those of new construction, continued operation does not provide

additional generation capacity. FEIS at 8-5. Similarly, additional power uprates for Exelon's

existing nuclear plants will not provide the new generating capacity being considered.

FEIS at 8-5. With respect to refurbishment, the Staff noted that most fossil plants available for

refurbishment are older and would require extensive and expensive work to meet environmental

standards. FEIS at 8-5. Therefore, the Staff concluded that these three alternatives are not

reasonable alternatives to providing new baseload power generation capacity. FEIS at 8-5.

108. (JR) The Staff also considered alternatives involving new generating capacity.

The Staff concentrated on methods of generation that were technically reasonable and

commercially viable. FEIS at 8-5, 8-6. The two primary alternatives considered viable were

coal-fired generation and natural-gas fired generation. Other sources of generation were

considered and determined not to be reasonable or viable.

Q22: Describe the Staff's evaluation of the coal-fired generation alternative.

A22: 109. (JR) The Applicant evaluated coal-fired generation in its environmental report,

and in its evaluation the Staff (like the Applicant) assumed construction of four 550 MW(e)

coal-fired units at the Exelon ESP site. FEIS at 8-6.

110. (JR) In terms of air quality, the Applicant estimated the coal-fired plant's annual

emissions, including those for sulfur oxides (SOx) (7373 MT [8127 tons]), nitrogen oxides (NOx)

(1863 MT [2054 tons]), carbon monoxide (CO) (1921 MT [2118 tons]), total suspended
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particulates ("TSP") (265 MT [292 tons]), and its subset of particulate matter (PM) of 10 microns

in diameter or less (PM10) (61 MT (67 tons]). FEIS at 8-7. Exelon assumed a plant design that

would minimize air emissions through a combination of boiler technology and post-combustion

pollutant removal. FEIS at 8-6, 8-7.

111. (JR) A coal-fired plant would be subject to emissions caps and would have to

obtain pollution credits, certain permits pursuant to the Clean Air Act, and comply with other

source performance and visibility standards. FEIS at 8-7, 8-8. The Staff concluded that air

quality impacts from coal-fired generation of 2200 MW(e) at the Exelon ESP site would be

MODERATE to LARGE, with impacts that would be clearly noticeable and that, given the

current state of Illinois air quality for SOx and NOx, could destabilize air quality. FEIS at 8-8.

112. (JR) The Applicant estimated that the coal-fired plant would consume

approximately 7.7 x 106 MT (8.5 x 106 tons) of coal and produce approximately 5.3 x 105 MT

(5.8 x 105 tons) of recoverable ash per year. FEIS at 8-8. Eighty-seven percent of the ash

would be recycled, leaving approximately 6.9 x 104 MT (7.6 x 104 tons) of ash per year for

disposal, while SOx-control equipment would generate another 4.0 x 105 MT (4.4 x 105 tons)

per year of waste in the form of scrubber sludge. FEIS at 8-8. Approximately 94 ha (234 ac)

would be required as a waste disposal site for both the ash and sludge over the 40-year life of

the plant. FEIS at 8-8. The Staff thus concluded that the impacts of disposing of waste

generated from burning coal would be MODERATE. FEIS at 8-9.

113. (JR) Given the regulatory oversight exercised by the EPA and State agencies,

the Staff concluded that the human health impacts from radiological doses and inhaling toxins

and particulates generated by burning coal at newly constructed coal-fired plants would be

SMALL. FEIS at 8-9.

114. (JR) In terms of other impacts, the Staff concluded that the land-use impacts of

siting, constructing, and operating a coal-fired unit at the ESP site would be MODERATE, as
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construction of the power block and coal storage area would impact approximately 120 ha

(300 ac) of land at the Clinton site and further impacts for coal and limestone mining would

occur in areas remote from the ESP site. 40 FEIS at 8-9. As a result of construction and

operations, including coal and limestone mining, construction of a rail spur, and fly ash disposal,

the Staff concluded that the ecological impacts could be MODERATE to LARGE. FEIS at 8-10.

The Staff found that the impacts to water resources would be SMALL, if cooling towers were

employed, or MODERATE, if once-through cooling were used. 4' FEIS at 8-10.

115. (JR) The Staff found that socioeconomic impacts from the coal-fired plant would

be SMALL, based on the proximity to the surrounding population area and the relatively small

number of workers (about 250) needed to operate the plant. FEIS at 8-10. The Staff also

concluded that tax revenues would have a MODERATE to LARGE beneficial impact for DeWitt

County. FEIS at 8-10. The Staff determined that the visual and aesthetic impacts of a

o (JR) In comparing the impacts of a new nuclear unit with those of other energy generation
sources, a reader may wonder why, where a particular characteristic of both sources appears facially
somewhat similar, the Staff has found the associated impact levels to be different (i.e., MODERATE
instead of SMALL). The Staff notes that in many instances, including, for example, the determination of
land use impacts, the difference between a small impact and a moderate impact is one of degree. A new
nuclear plant would involve long-term commitment of about 39 ha (96 ac) (page 4-3); a coal-fired plant at
the site would involve long-term commitment of about 120 ha (300 ac). Much of the land associated with
a coal-fired plant would be used for storage of coal, limestone, and ash. In addition, construction of either
a nuclear plant or a coal-fired plant is likely to involve use of a rail-line to the site. However, operation of a
coal-fired plant would entail regular use of the rail-line to deliver coal and limestone for the entire period of
operation, while the rail-line would receive little, if any, use during the period of operation of the nuclear
plant. Hence, the Staff considers land use impacts to be moderate for the coal-fired plant and small for
the nuclear plant. For similar reasons, with respect to the other specific issue areas associated with
coal-fired generation (and identified in Table 8-1 of the FEIS), the Staff based its impact level
determinations on the facts noted in Section 8.2.2.1 of the FEIS and does not believe these
determinations are inconsistent with the comparable analyses presented for the impacts of a new nuclear
unit.

41 (JR) The text in Section 8.2.2.1 (FEIS at 8-10) and Table 8-1 (FEIS at 8-12) incorrectly

identified the impacts of coal-fired generation on water use and quality as SMALL to LARGE; in fact, the
Staff's determination was that these impacts would be SMALL to MODERATE. This correction does not
affect the outcome of the Staff's comparative analysis .of alternative energy sources because the impacts
from the other alternative generation sources on water use and quality were likewise incorrectly stated to
be SMALL to LARGE; these impacts were in fact determined by the Staff to be SMALL to MODERATE.
(See also footnotes 42, 48, and 49 of this testimony.)
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coal-fired generation plant would be MODERATE, based on the presence of large physical

structures and exhaust stacks and plumes visible offsite, potential cooling towers, and noise

audible offsite (particularly in connection with coal delivery). FEIS at 8-10. The Staff found that

the historic and cultural resource impacts would be SMALL (in light of the ability to minimize

impacts with survey and recovery techniques), that environmental justice impacts would be

SMALL (as there is no evidence of environmental justice issues at the ESP site), and that other

construction and operation impacts would be SMALL. FEIS at 8-10 to 8-11.

Q23: Describe the Staff's evaluation of the natural gas-fired generation alternative.

A23: 116. (JR) The Applicant also evaluated natural gas-fired generation in its

environmental report. The Staff (like the Applicant) assumed the use of four natural-gas-fired,

combined-cycle plants of 550-MW(e) net capacity, consisting of two 184-MW(e) gas turbines

(e.g., General Electric Frame 7FA) and 182 MW(e) of heat-recovery capacity, for a total of

2200 MW(e). FEIS at 8-11.

117. (JR) In terms of air quality, the Staff found that, compared with a coal-fired plant,

a natural gas-fired plant would release similar types of emissions but in lower quantities.

FEIS at 8-13. The Applicant estimated that a natural gas-fired plant would annually emit

approximately 161 MT (177 tons) of SOx, 515 MT (568 tons) of NOx, 109 MT (120 tons) of CO,

and 90 MT (99 tons) of TSP (all PM, 0). FEIS at 8-13. The plant would also have to obtain

certain permits pursuant to the Clean Air Act, and comply with other stationary source and

visibility standards. FEIS at 8-13. The Staff concluded that air quality impacts from natural

gas-fired power generation at the ESP site would be SMALL to MODERATE. FEIS at 8-13.

118. (JR) With respect to waste management, as combustion of natural gas results in

few by-products because of the clean nature of the fuel, the Staff thus concluded that waste

impacts from natural gas-fired power generation would be SMALL. FEIS at 8-13.
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119. (JR) With respect to human health risks, while the Staff noted its finding in the

GElS analysis that cancer and emphysema are potential health risks from natural gas-fired

plants, it concluded that the impacts would be SMALL because it is not expected that human

health effects would be detectable. FEIS at 8-14.

120. (JR) In terms of other environmental impacts, the Applicant estimated that a

natural gas plant would need approximately 44 ha (110 ac), and there could be some temporary

ecological damage associated with the burial of the pipeline underground. FEIS at 8-14. In

light of this relatively small land disturbance, the Staff concluded that land-use impacts from

new natural gas-fired power generation would be SMALL, and ecological impacts (such as from

withdrawal of cooling makeup water, or construction of the pipeline) would be SMALL to

MODERATE. FEIS at 8-14. The Staff found that the impacts to water resources would be

SMALL, if cooling towers were employed, or MODERATE, if once-through cooling were used.42

FEIS at 8-14.

121. (JR) The Staff found that socioeconomic impacts from the natural gas-fired plant

would be SMALL, based on the proximity to the surrounding population area and the relatively

small number of workers (approximately 40-80) needed to operate the plant. FEIS at 8-14,

8-15. The Staff also concluded that tax revenues would have a MODERATE to LARGE

beneficial impact for DeWitt County. FEIS at 8-15. The Staff also concluded that the visual

and aesthetic impacts of a natural gas-fired generation plant would be MODERATE, based on

the presence of large physical structures and exhaust stacks and plumes visible offsite, as well

as potential cooling towers. FEIS at 8-15. The Staff found that the historic and cultural

42 (JR) The text in Section 8.2.2.2 (FEIS at 8-14) and Table 8-2 (FEIS at 8-16) incorrectly

identified the impacts of natural gas-fired generation on water use and quality as SMALL to LARGE; in
fact, the Staff's determination was that these impacts would be SMALL to MODERATE. This correction
does not affect the outcome of the Staff's comparative analysis of alternative energy sources because the
impacts from the other alternative generation sources on water use and quality were likewise incorrectly
stated to be SMALL to LARGE; these impacts were in fact determined by the Staff to be SMALL to
MODERATE. (See also footnotes 41, 48, and 49 of this testimony.)
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resource impacts would be SMALL (in light of the ability to minimize impacts with survey and

recovery techniques), that environmental justice impacts would be SMALL (as there is no

evidence of environmental justice issues at the ESP site), and that other construction and

operation impacts would be SMALL. FEIS at 8-15.43

Q24: What other energy alternatives did the Staff consider?

A24: 122. (JR) Because a new nuclear unit at the ESP site would be a baseload generator

and merchant plant, any feasible alternative to this facility would need to generate baseload

power. FEIS at 8-17. Exelon's application identified other energy alternatives besides

coal-fired and natural gas-fired generation, but because the Applicant determined that these

alternatives either could not generate baseload power or could not do so economically, it

concluded that these alternatives were not reasonable. FEIS at 8-17. These alternatives

included wind, geothermal, hydropower, solar thermal power and photovoltaic cells, wood

waste, municipal solid waste, biomass-derived fuels, fuel cells, and oil-fired generation.

FEIS at 8-17 to 8-21. Based on its independent review (including, for some issues, reliance on

the analysis in the GELS), the Staff determined that Exelon's conclusion - that these

alternatives are not reasonable - is acceptable. FEIS at 8-17.

123. (JR) The Staff found that wind power, by itself, is not suitable for large baseload

capacity, because, as discussed in the GELS, wind has a high degree of intermittence, and

average annual capacity factors for wind plants are relatively low (less than 30 percent).

FEIS at 8-17. The Staff also noted that current energy storage technologies are too expensive

for wind power to serve as a large baseload generator." FEIS at 8-17. The Staff found that

4 (JR) The projected impacts of both the coal-fired and natural gas-fired alternatives are
summarized in Tables 8-1 and 8-2 of the FEIS.

4 (JR) The Staff determined that stored energy is not an economic means for mitigating the
intermittence of wind (and solar) power. Pumped hydroelectric storage is a common method of storing

(continued...)
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there are no high-temperature geothermal sites in Illinois, making geothermal power an

unreasonable alternative to a new nuclear unit at the proposed ESP site.45 FEIS at 8-18.

Similarly, because there are no remaining sites in Illinois that would be environmentally suitable

for a large hydroelectric facility, and because of the large land-use and related environmental

and ecological resource impacts (flooding, destruction of natural habitat, and alteration of

natural river courses) associated with siting large hydroelectric facilities, the Staff concluded

that hydropower was not a feasible alternative. FEIS at 8-18.

124. (JR) With respect to solar thermal power and photovoltaic cells, the Staff found

that it would be uneconomical because of solar power's higher capital cost per kilowatt of

capacity, high energy storage requirements (limiting its use as a baseload supply), and high

land use. FEIS at 8-18, 8-19. Because of uncertainties associated with obtaining sufficient

.wood and wood waste to fuel a baseload power plant (larger wood-waste power plants are only

40 to 50 MW(e) in size), the ecological impacts of large-scale timber cutting (for example, soil

erosion and loss of wildlife habitat), and high inefficiency, the Staff determined that wood waste

is not a feasible alternative. 46 FEIS at 8-19, 8-20. Similarly, with respect to use of municipal

"(...continued)
large quantities of energy. A paper, "Pumped Storage Situational Analysis," presented at the Wind Water
Prospects Meeting on November 15, 2004, by L. Baccari, Aspen Power Systems, which reviews the status
of pumped storage, gives the efficiency of pumped storage as 75% to 85%. Assuming an efficiency of
80%, the cost of energy generated by pumped storage is 25% higher than the cost of the power used to
pump water to the upper reservoir plus the added costs associated with the capital equipment and
maintenance of the pumping and hydro generation facilities. Similar reasoning applies to compressed air
energy storage and other large-scale methods of energy storage. The cost of the stored energy is the
sum of the costs of original generation, energy storage, and conversion of stored energy.

4' (JR) The Geo-Heat Center at Oregon Institute of Technology compiles information on
geothermal resource areas direct use projects in the United States. Further information is available at
http://qeoheat.oit.edu/dusys.htm.

46 (JR) The Department of Energy Office of Biomass Program lists the typical range for biomass
(including wood waste) power boilers as typically in the 20 to 50 MW range [see
http://wwwl .eere.enery/.qov/biomass/electrical power.htmll and plant efficiencies as in the low 20%
range. However, typical plant size was not a significant factor in the Staff's rejection of the wood waste
alternative. As discussed in the FEIS, the significant environmental impacts of plants of this type include

(continued...)
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solid waste, because of high initial capital costs, stringent environmental regulation of

municipal-waste combustion facilities, and significant air and waste disposal impacts, the Staff

concluded that this would not constitute a reasonable alternative to a new nuclear unit at the

proposed ESP site. FEIS at 8-20. With respect to other biomass-derived fuels, including

burning crops, converting crops to a liquid fuel such as ethanol, and gasifying crops (including

wood waste), the Staff concluded, based on the analysis in the GELS, that none of these

technologies has progressed to the point of being competitive on a large scale or of being

reliable enough to replace a large baseload plant, and thus they do not represent reasonable

alternatives. FEIS at 8-20, 8-21.

125. (JR) With respect to fuel cells, although significant efforts have been made to

develop more practical and affordable fuel cell designs for stationary power applications, the

Staff concluded that fuel cells currently are not economically or technologically competitive with

other alternatives for baseload electricity generation, and their future competitiveness compared

to other fuels is speculative. 47 FEIS at 8-21. The Staff therefore concluded that fuel cells are

not a reasonable alternative to the proposed ESP site. FEIS at 8-21. Finally, the Staff

concluded that oil-fired generation has become more expensive than nuclear or coal-fired

generation options and is likely to become even less economical in the future in light of higher

fuel costs and lower efficiencies. FEIS at 8-21, 8-22.

46(...continued)
ecological impacts of large-scale timber cutting (e.g., soil erosion and loss of wildlife habitat), and potential
air pollution from emissions.

47 (JR) The Staff does not consider its conclusion that fuel cells are not economically competitive
to be inconsistent with the Department of Energy's 2004 initiative to lower costs to the $400 per kWh goal.
Environmental reviews are conducted based on existing conditions, and the DOE goal is, in itself, an
indication that fuel cells are not economically viable at this time. Recent DOE programmatic actions
indicate that fuel cell technology is not currently viable. Projects were initiated by the Department of
Energy in FY2005 "...to develop and demonstrate the fuel cell technology required for central power
station applications..." [emphasis added] (see DOE's website at
http://fossil.energy.gov/programs/powersystems/fuelcells).
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Q25: Did the Staff consider the possibility that some combination of alternatives might

be environmentally preferable to the construction of a new nuclear unit at the

proposed ESP site?

A25: 126. (JR) Yes. Of the many possible combinations, the Staff evaluated the

environmental impacts of an assumed combination of three 550 MW(e) natural gas

combined-cycle generating units, 60 MW(e) of wind energy, hydropower, or pumped storage;

90 MW(e) from biomass sources, including municipal solid waste; and 400 MW(e) from

purchased power, conservation and demand-side management. FEIS at 8-22. The Staff

determined that the impacts associated with the combined-cycle natural-gas-fired units would

be as discussed earlier (with magnitudes scaled for reduction in capacity), and while the

demand-side management measures would have few environmental impacts, operation of the

new natural gas-fired plant would result in increased emissions and other environmental

impacts. FEIS at 8-22. Furthermore, the environmental impacts associated with power

purchased from other generators would still occur, but would be located elsewhere within the

region or the Nation, or in another country. FEIS at 8-22.

127. (JR) The Staff selected the combination of alternatives presented in the FEIS on

the assumption that to meet base load needs, a significant portion of the generation would have

to be either coal-fired or gas-fired generation. Gas-fired generation was included in the

combination on the basis of comparative environmental impacts of gas-fired generation and

coal-fired generation. A combination of alternatives including gas-fired generation was more

likely to compare favorably with nuclear power than one with coal-fired generation.

128. (JR) The combination of alternatives selected by the Staff as reasonable

included 75% gas-fired generation (three of the four 550-MWe units considered in FEIS

Section 8.2.2.1). As just noted, the remaining 25% was made up of various energy sources
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and demand-side management. The mixture chosen for the 25% is only of limited interest

because, although potentially adverse impacts for some of the alternatives that might be

included in the mixture are identified in the comments for Table 8-3, in evaluating the impacts of

the combination, the Staff assigned no adverse impacts to the mix generating the 25% not

generated by gas; all of the impacts of the combination were attributed to gas-fired generation.

For environmental review purposes, the combination of alternatives considered represents

many possible combinations, as long as the combination includes 75% gas-fired generation.

Therefore, the Staff considered the analysis of this combination to be sufficiently bounding for

any reasonable combination of alternatives that would satisfy baseload needs. This description

should also further clarify the purpose of Table 8-3 in the FEIS, which summarizes the potential

environmental impacts of the combination of alternatives, just as Table 8-1 summarizes the

potential impacts of coal-fired generation, and Table 8-2 summarizes the potential impacts of

gas-fired generation.48

129. (JR) Table 8-4 summarizes the Staff's evaluation of information on the

significance levels of environmental impacts of nuclear power, coal-fired power, gas-fired

power, and a combination of power generation alternatives including gas-fired power. The

significance levels for nuclear power are based on the significance levels shown in Table 9-1,

which compares construction impacts at the Exelon ESP site and alternative sites, and

Table 9-2, which compares the impacts of operation at the same sites. The significance levels

for the coal-fired alternative, gas-fired alternative, and combination of alternatives are taken

directly from Tables 8-1, 8-2, and 8-3, respectively. The general significance levels assigned to

48 (JR) FEIS Table 8-3 (FEIS at 8-23) incorrectly identified the impacts associated with a

combination of alternatives on water use and quality as SMALL to LARGE; in fact, the Staff's
determination was that these impacts would be SMALL to MODERATE. This correction does not affect
the outcome of the Staff's comparative analysis of alternative energy sources because the impacts from
the other alternative generation sources on water use and quality were likewise incorrectly stated to be
SMALL to LARGE; these impacts were in fact determined by the Staff to be SMALL to MODERATE.
(See also footnotes 41, 42 and 49 of this testimony.)
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nuclear power in Table 8-4 represent a composite of the impacts at the Exelon ESP site and the

alternative sites. The Staff inadvertently did not update the text of Section 8.2.4 of the FEIS to

reflect this approach. Also, Table 8-4 incorrectly identified the impacts on water use and quality

as SMALL instead of SMALL to MODERATE for nuclear power. This correction does not affect

the outcome of the Staff's comparative analysis of alternative energy sources because the

impacts from the other generation sources should also be SMALL to MODERATE for water use

and quality.49 .

130. (JR) Therefore, after comparing the environmental impacts with those assessed

for a new nuclear unit at the ESP site, the Staff concluded that, from an environmental

perspective, none of the viable energy alternatives (including a combination of alternatives) was

preferable to construction of a new baseload nuclear unit. FEIS at 8-22 to 8-24; Tbl. 8-4.

Q26: Did the Staff consider plant design alternatives as well?

A26: 131. (LV) Yes, the Staff also addressed plant design alternatives. The Application

discusses wet cooling tower heat dissipation systems, hybrid wet/dry cooling tower heat

dissipation systems, and dry cooling tower heat dissipation systems, but Exelon stated that full

wet or hybrid wet/dry cooling processes have been assumed for most purposes because they

have the greatest consumptive water use of the proposed options. FEIS at 8-25. As the

specific cooling system design for a new nuclear unit at the Exelon ESP site has not been

selected, system design alternatives would be discussed at the CP or COL stage if an

application were submitted to build a new nuclear unit at the site. FEIS at 8-25.

132. (LV) With respect to wet cooling towers, the Staff noted that use of wet cooling

towers (mechanical or natural draft) systems would, through evaporation, result in a

49 (JR) As noted earlier in this testimony, the impacts from the other alternative generation
sources on water use and quality were incorrectly stated in the FEIS as being SMALL to LARGE; these
impacts were in fact determined by the Staff to be SMALL to MODERATE. (See footnotes 41, 42 and 48.)
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consumptive loss of about 2.0 m3/s (70 cfs) from Clinton Lake's water budget, which in turn

would result in reduced downstream flows and lower lake elevations during dry periods.

FEIS at 8-25. The Staff stated that while this system would not discharge significant amounts

of heat as blowdown to the lake, a new nuclear unit would also contribute to higher

temperatures in Clinton Lake by decreasing the volume of water available in the lake to

assimilate and dissipate the rejected heat in the once-through discharge from the existing CPS

unit; these higher temperatures, in turn, would contribute to greater induced evaporation. FEIS

at 8-25.

133. (LV) With respect to hybrid wet/dry cooling towers, because Exelon did not

include bounding data for a hybrid wet/dry cooling system design in the PPE, the Staff assumed

that a hybrid wet/dry design would be bounded by the combined maximum values of the wet

and dry cooling towers, an assumption that would need to be validated at the COL stage if

Exelon were to proceed with a hybrid wet/dry design at that time. FEIS at 8-25, 8-26. Finally,

because Exelon did not provide information on a dry cooling system or address its adverse

environmental impacts, the Staff did not perform a detailed site-specific evaluation of a dry

cooling system during its review. FEIS at 8-25, 8-26. If a COL applicant proposed to use such

a system, the Staff would have to evaluate the environmental impacts of a dry cooling system at

that time.

Q27: Please describe how the Staff examined the Applicant's region of interest for

possible siting of a new nuclear power plant.

A27: 134. (JR) Because Exelon's proposal involves siting a merchant plant that would sell

generated power in a deregulated marketplace, Exelon defines its region of interest ("ROI") to

be the State of Illinois on the basis of current deregulation policies, the availability of

transmission facilities in the state, market flexibility, and the proximity of Exelon's customer
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base. FEIS at 8-26. For several reasons, the Staff considered this definition to be reasonable.

With respect to Exelon's status as a merchant plant in a deregulated market, the Staff notes

that states have had the authority to regulate power generation utilities within their boundaries

and may or may not choose to change from a traditional regulated structure to a less-regulated

structure; consequently, the regulatory structure varies from state to state. Although the Staff

considers that the phrase "deregulation policies" may not reflect precise terminology, the State

of Illinois has embarked on deregulation of power generation. It is a large state, which offers a

selection of viable alternative power generation sites under a common regulatory structure. In

short, the large number of alternative sites within Illinois allows for a meaningful NEPA

evaluation of alternative sites within the Applicant's ROI.

135. (JR) Moreover, as stated in ESRP 9.3 (page 9.3-2), "[t]he basis for an ROI

[region of interest] is the state in which the proposed site is located or relevant service area to

the proposed site." Section 9.3 of the ESRP also states that there may

... be special cases in which the proposed site was not selected on the basis of a
systematic site-selection process. Examples include plants proposed to be constructed
on the site of an existing nuclear power plant previously found acceptable on the basis
of a NEPA review and/or demonstrated to be environmentally satisfactory on the basis
of operating experience....

Further, Section 9.3 of the ESRP states that "[a]s a corollary, all nuclear power plant sites within

the identified region of interest having an operating nuclear power plant or a construction permit

issued by the NRC should be compared with the applicant's proposed site."

136. (JR) The Applicant has six nuclear power plant sites within the State of Illinois

that were reviewed as potential alternative sites. The Exelon ESP site is located centrally in the

State. The Staff, therefore, considers the State of Illinois to be an appropriate region of

interest.
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028: How did the Staff evaluate the Applicant's alternative site selection process?

A28: 137. (JR) With respect to Exelon's alternative site selection process, Exelon

considered existing nuclear power plant sites, greenfield sites, and brownfield sites within its

ROI, and it used the candidate site criteria presented in NUREG-1 555 to select six alternative

sites from among the candidate sites. FEIS at 8-27. The alternative sites selected were the

Braidwood Generating Station, Byron Generating Station, Dresden Generating Station,

LaSalle County Generating Station, Quad Cities Generating Station, and Zion Generating

Station. FEIS at 8-27.

138. (JR) Exelon identified these alternative sites as the result of a three-step

process. The first step was to identify existing nuclear facilities within the ROI because the

proposed ESP facility would be co-located with an existing facility; these consisted of the six

Exelon nuclear facilities in the ROt. FEIS at 8-27. As part of its second step, the Applicant

evaluated undeveloped greenfield and brownfield sites and concluded that, compared to sites

with existing nuclear facilities, the environmental impacts from building on either a greenfield or

brownfield site would be greater than or equal to those at the proposed ESP site. FEIS at 8-27.

Also as part of its second step, the Applicant evaluated sites with an existing nuclear facility to

determine if the sites met the minimum land requirements specified in the PPE; although the

Applicant determined that three of the six sites were not environmentally preferable because

they would have insufficient land for a new nuclear unit, the Staff considered all six sites in its

review. FEIS at 8-29. As its final step, the Applicant compared the alternative sites with the

proposed site, and did not find that any of the sites were environmentally preferable.

FEIS at 8-29.

139. (JR) The Applicant's ER summarized the advantages of the proposed ESP site,

noting criteria such as equivalent consumptive water use; -the lack of critical habitat or spawning

grounds for endangered species; comparable NPDES effluent discharge and impact on
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terrestrial and aquatic environments; population density meeting 10 C.F.R. Part 100 criteria;

and the lack of need for either a) preemption or land-use changes for construction and

operation or b) decommissioning or dismantlement of an existing facility. FEIS at 8-29, 8-30.

The Staff reviewed the methodology used by Exelon for selecting and evaluating the alternative

sites and considered Exelon's methodology to be reasonable. FEIS at 8-30.

Q29: How did the Staff go about evaluating the six alternate sites?

A29: 140. (JR) In addition to its detailed evaluation of the Exelon ESP site, the Staff

conducted its own independent examination of each of the six alternative sites, an evaluation

that included visiting each to collect reconnaissance-level information not provided by the

Applicant. FEIS at 8-30.

Q30: Please describe the Staff's evaluation of the Dresden Generating Station site.

A30: 141. (DA) The Dresden site is located in Goose Lake Township, Grundy County,

Illinois, on the south shoreline of the Illinois River at the confluence of the Des Plaines and

Kankakee Rivers, and consists of approximately 1000 ha (2500 ac) owned by Exelon with an

additional 0.4 ha (1 ac) of river frontage leased from the State of Illinois. FEIS at 8-30. In

addition to the two operating nuclear reactors and their turbine building, intake and discharge

canals, cooling pond and canals, and auxiliary buildings, the site includes switchyards and

Dresden Unit 1, which permanently ceased operation on August 31, 1984. FEIS at 8-30. The

station uses once-through cooling with the Illinois River as the source and receiving water, and

it also has a cooling canal and cooling pond to reduce heat load in the river during periods of

high water temperature. FEIS at 8-31.

142. (DA) With respect to land use, the Staff found that, given the largely rural

character of the site area, the fact that the entire Dresden site has been a large

power-generating facility since 1965, and the likelihood that a new unit could be configured to fit
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within previously disturbed land on the existing Dresden site, land-use impacts associated with

a new nuclear unit at the Dresden site would be SMALL. FEIS at 8-31. Similarly, because the

Staff assumed that any transmission system additions or modifications would likely involve

expansions of existing rights-of-way, the Staff concluded that, for reasons similar to those

identified in Chapters 4 and 5 of the FEIS, the land-use impacts of transmission-line

rights-of-way expansion at Dresden would be SMALL. FEIS at 8-32.

143. (JB, LV) Based on NPDES permit requirements and the assumption that a new

unit at Dresden would withdraw makeup water from the Illinois River and use wet cooling

towers, the Staff concluded that the water-use and water quality impacts of an additional unit at

the Dresden site would be SMALL. FEIS at 8-32. For terrestrial resources, the Staff concluded

that construction impacts on terrestrial resources and on Federally listed threatened or

endangered species could range from SMALL to LARGE, depending primarily on the potential

impacts from transmission system upgrades on various wildlife areas and on six Federally listed

or candidate species in the vicinity. FEIS at 8-33 to 8-35.

144. (SS) Similarly, for aquatic resources, the Staff concluded that construction and

operational impacts would be SMALL because any construction disturbance would be localized

and of relatively short duration, and because a new nuclear unit at Dresden would be required

to meet the new EPA Phase I ruling, which is likely to require closed-cycle cooling, resulting in

little additional impingement and entrainment loss. FEIS at 8-36, 8-37. As no Federally listed

aquatic plant or animal species have been found in the vicinity of the Dresden site, and the

three Illinois listed endangered or threatened species that have been collected near the site

either have only been collected downstream of Dresden Island Lock and Dam or prefer a more

complex channel substrate than is found near Dresden, the Staff concluded that the overall

impact on Federally and State listed threatened or endangered aquatic species from

construction and operation would be SMALL. FEIS at 8-37.
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145. (JJ) In terms of socioeconomic impacts, because the potential increases in

population (including those associated with a potential multiplier effect of new jobs) do not

represent a large percentage increase in the total population for the most impacted counties,

the Staff concluded that the demographic impact of both construction and operation of a new

unit at Dresden would be SMALL. FEIS at 8-37, 8-38. The Staff similarly concluded that the

beneficial impacts of construction and station operation on the economy of the region would be

SMALL everywhere in the region except Grundy County, where the impacts could be

MODERATE because of its relatively smaller economic base. FEIS at 8-39. The Staff found

that, in light of the total amount of taxes Illinois collects annually, overall beneficial impacts of

corporate and personal income, sales, use, and property taxes would be SMALL during

construction, and SMALL to MODERATE during operation (depending on the impacts of

deregulation) for Grundy County and SMALL for Will County. FEIS at 8-39, 8-40.

146. (JJ) The Staff determined that construction impacts on transportation would be

SMALL to MODERATE (where some mitigation might be warranted) due to highway

congestion, although subsequent operational impacts from the workforce would be SMALL.

FEIS at 8-41. The Staff found only SMALL aesthetic impacts, generally similar to those of the

existing Dresden facility. FEIS at 8-41, 8-42. In terms of housing, the Staff concluded that

construction impacts would be SMALL given the significant population within 50 miles of the

site, while operational impacts would be SMALL in both Will and Grundy counties, if workers

came mostly from the region, to SMALL (Will County) to MODERATE (Grundy County), if a

larger percentage of workers relocate to the region. FEIS at 8-42. Finally, while minority and

low-income populations exist in the site vicinity, the Staff did not identify or observe any

location-dependent disproportionate impacts affecting these populations, and it concluded that

the environmental justice consequences of the construction and operation of a new nuclear unit

at Dresden would be SMALL. FEIS at 8-43.
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Q31: Please describe the Staff's evaluation of the Braidwood Generating Station site.

A31: 147. (DA) The Braidwood site is located in the southwest corner of Will County,

southwest of Joliet about 17 km (11 mi) southeast of the Dresden Generating Station, and

covers 1804 ha (4457 ac), of which the cooling pond occupies about 1027 ha (2537 ac); two

nuclear units are currently operating. FEIS at 8-44. The site is approximately 5 km (3 mi) west

of the Kankakee River at a point 22 km (14 mi) upstream from its confluence with the Des

Plaines River. FEIS at 8-44.

148. (DA) With respect to land use, the Staff found that, because the area is still

largely agricultural, and because a new unit could be configured to fit within the existing,

previously disturbed site area, impacts associated with site-preparation, construction, and

operation of a new nuclear unit at Braidwood would be SMALL. FEIS at 8-44. Similarly,

because the Staff assumed that any transmission system additions or modifications would likely

involve expansions of existing rights-of-way, the Staff concluded that, for reasons similar to

those identified in Chapters 4 and 5 of the FEIS, the land-use impacts of transmission-line

rights-of-way expansion at Braidwood would be SMALL. FEIS at 8-45.

149. (JB, LV) Based on NPDES permit requirements and the assumption that a new

unit at Braidwood would withdraw makeup water from the Kankakee River and use wet cooling

towers, the Staff concluded that the water-use and water quality impacts of an additional unit at

the Braidwood site would be SMALL. FEIS at 8-45. For terrestrial resources, the Staff

concluded that construction impacts on terrestrial resources and on Federally listed threatened

or endangered species would be SMALL, because structures for a new nuclear unit would be

primarily constructed in areas already cleared of forest; because most of the land cover

potentially affected by transmission line upgrades is agricultural and the associated loss of

woodland would be insignificant; and because the one Federally listed threatened or
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endangered terrestrial species that may occur in the vicinity of the Braidwood site and

transmission lines is considered unlikely to be found on the site. FEIS at 8-45 to 8-47.

150. (SS) Similarly, for aquatic resources, the Staff concluded that construction and

operational impacts would be SMALL because any construction disturbance would be localized

and of relatively short duration, and because a new nuclear unit at Braidwood would be required

to meet the new EPA Phase I ruling, which is likely to require closed-cycle cooling, resulting in

little additional impingement and entrainment loss. FEIS at 8-47, 8-48. As no Federally

protected aquatic species are found in the vicinity of the Braidwood site, the Staff concluded

that the overall impact on Federally listed threatened or endangered aquatic species from

construction and operation would be SMALL. FEIS at 8-48.

151. (JJ) In terms of socioeconomic impacts, because the potential increases in

population (including those associated with a potential multiplier effect of new jobs) do not

represent a large percentage increase in the total regional population, the Staff concluded that,

as with Dresden, the demographic impact of both construction and operation of a new unit at

Braidwood would be SMALL. FEIS at 8-49. The Staff similarly concluded that the beneficial

impacts of construction and station operation on the economy of the region would be SMALL,

as the magnitude of the impacts in Will County would be diffused within the larger economic

base. FEIS at 8-49. The Staff found that, in light of the total taxes Illinois and Will County

collect annually, overall beneficial impacts from all taxes would be SMALL. FEIS at 8-50.

152. (JJ) The Staff determined that construction impacts on transportation would be

SMALL to MODERATE (where some mitigation measures might be warranted) due to highway

congestion, though subsequent operational impacts from the workforce would be SMALL.

FEIS at 8-50, 8-51. The Staff found only SMALL aesthetic impacts, generally similar to those of

the existing Braidwood units. FEIS at 8-51. In terms of housing, the Staff concluded that

construction impacts would be SMALL given the significant population within 50 miles of the
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site, while operational impacts (in the event of larger-than-expected relocation of new workers)

would be SMALL for Will County and MODERATE for Grundy County given its smaller housing

base and vacant units. FEIS at 8-52. Finally, while minority and low-income populations exist

in the site vicinity, the Staff did not identify or observe any location-dependent disproportionate

impacts affecting these populations, and it concluded that the environmental justice

consequences of the construction and operation of a new nuclear unit at Braidwood would be

SMALL. FEIS at 8-53.

032: Please describe the Staff's evaluation of the LaSalle County Generating Station

site.

A32: 153. (DA) The LaSalle County site is located in the southeast corner of LaSalle

County, Illinois, approximately 112 km (70 mi) southwest of the center of Chicago and 39 km

(24 mi) west-southwest of Dresden Nuclear Power Station, and 8 km (5 mi) south of the Illinois

River. FEIS at 8-53. LaSalle occupies approximately 1238 ha (3060 ac) and has two nuclear

units in operation, and although the Illinois River is its primary surface-water source, LaSalle

does not significantly affect the river's surface-water use because of an 833-ha (2058-ac)

cooling pond. FEIS at 8-53, 8-54.

154. (DA) With respect to land use, the Staff found that, because the area is

predominantly agricultural, and because a new unit could be configured to fit within previously

disturbed land on the site, impacts associated with site-preparation, construction, and operation

of a new nuclear unit at LaSalle would be SMALL. FEIS at 8-54. Similarly, because the Staff

assumed that any transmission system additions or modifications would likely involve

expansions of existing rights-of-way, the Staff concluded that, for reasons similar to those

identified in Chapters 4 and 5 of the FEIS, the land-use impacts of transmission-line

rights-of-way expansion at LaSalle would be SMALL. FEIS at 8-54.
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155. (JB, LV) Based on NPDES permit requirements and the assumption that a new

unit at LaSalle would withdraw makeup water from the Illinois River and use wet cooling towers,

the Staff concluded that the water-use and water quality impacts of an additional unit would be

SMALL. FEIS at 8-55. For terrestrial resources, the Staff concluded that construction impacts

on terrestrial resources and on Federally listed threatened or endangered species would be

SMALL, because structures for a new nuclear unit would be primarily constructed in areas

already cleared of forest; because most of the land cover potentially affected by transmission

line upgrades is agricultural; and because the two Federally listed threatened or endangered

terrestrial species that may occur in the vicinity of the LaSalle site and transmission lines are

not known to have night roost sites in LaSalle County (bald eagle) or have suitable or critical

habitat close to the site (Indiana bat). FEIS at 8-56, 8-57.

156. (SS) Similarly, for aquatic resources, the Staff concluded that construction and

operational impacts would be SMALL because any construction disturbance would be localized

and of relatively short duration; because the Illinois River is a recovering river system and

operation of the current LaSalle nuclear facility is not a significant factor in the overall quality of

aquatic habitats in the vicinity of the plant; and because a new nuclear unit at LaSalle would be

required to meet the new EPA Phase I ruling, which is likely to require closed-cycle cooling,

resulting in little additional impingement and entrainment loss. FEIS at 8-57, 8-58. As no

Federally protected aquatic species have been found in the vicinity of the LaSalle site, the Staff

concluded that the overall impact on Federally listed threatened or endangered aquatic species

from construction and operation would be SMALL. FEIS at 8-58.

157. (JJ) In terms of socioeconomic impacts, because the potential increases in

population (including those associated with a potential multiplier effect of new jobs) do not

represent a large percentage increase in the total population for LaSalle County and the region,

the Staff concluded that the demographic impact of both construction and operation of a new
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unit at LaSalle would be SMALL. FEIS at 8-59. The Staff similarly concluded that the beneficial

impacts of construction and station operation on the economy of the region would be SMALL

everywhere in the region except LaSalle County, where the impacts could be MODERATE

because of Exelon's relatively larger contribution to its tax base. FEIS at 8-60. The Staff found

that, in light of the total taxes Illinois and LaSalle County collect annually, overall beneficial tax

impacts would be SMALL in LaSalle County during construction, and SMALL to MODERATE

during operation. FEIS at 8-60.

158. (JJ) The Staff determined that construction impacts on transportation would be

SMALL to MODERATE (depending on mitigation measures) due to highway congestion, though

subsequent operational impacts from the workforce would be SMALL. FEIS at 8-61, 8-62. The

Staff found that aesthetic impacts, mainly from the new unit's cooling tower and its plume,

would be SMALL. FEIS at 8-62. In terms of housing, the Staff concluded that construction and

operational impacts, in the context of the nearby six-county area and in light of housing

availability in LaSalle County itself, would both be SMALL. FEIS at 8-62, 8-63. Finally, while

minority and low-income populations exist in the site vicinity, the Staff did not identify or observe

any location-dependent disproportionate impacts affecting these populations, and it concluded

that the environmental justice consequences of the. construction and operation of a new nuclear

unit at LaSalle would be SMALL. FEIS at 8-63, 8-64.

Q33: Please describe the Staff's evaluation of the Quad Cities Generating Station site.

A33: 159. (DA) The Quad Cities site is located in Rock Island County, Illinois, on the east

bank of Pool 14 of the Mississippi River, about 26 km (16 mi) below Dam 13 and 21 km (13 mi)

from Dam 14, and the station is approximately 800 km (500 mi) upstream from the Mississippi's

confluence with the Ohio River. FEIS at 8-64. The region within 10 km (6 mi) of the site

includes portions of Rock Island and Whiteside Counties in Illinois and Scott and Clinton

Counties in Iowa. FEIS at 8-64. The site consists of 331 ha (817 ac), including two nuclear



-77-

reactors and their turbine buildings, intake and discharge canals, and ancillary buildings,

switchyards, and a retired spray canal now used to raise fish. The station uses a once-through

cooling system with the Mississippi River as source and receiving waters. FEIS at 8-64.

160. (DA) With respect to land use, the Staff found that, as a new unit could be

configured to fit within the existing, previously disturbed site area, impacts associated with

site-preparation, construction, and operation of a new nuclear unit at Quad Cities would be

SMALL. FEIS at 8-65. Similarly, because the Staff assumed that any transmission system

additions or modifications would likely involve expansions of existing rights-of-way, the Staff

concluded that, for reasons similar to those identified in Chapters 4 and 5 of the FEIS, the

land-use impacts of transmission-line rights-of-way expansion at Quad Cities would be SMALL.

FEIS at 8-65.

161. (JB, LV) Based on NPDES permit requirements and the assumption that a new

unit at Quad Cities would withdraw makeup water from the Mississippi River and use wet

cooling towers, the Staff concluded that the water-use and water quality impacts of an

additional unit at the Quad Cities site would be SMALL. FEIS at 8-65, 8-66. The Staff

concluded that. construction impacts on terrestrial resources could range from SMALL to

LARGE, depending primarily on the potential impacts from transmission system upgrades on

various wildlife areas in the vicinity. FEIS at 8-66 to 8-67. The Staff found that the impacts

from construction or transmission system upgrades on the six Federally listed threatened or

endangered species that may occur inthe site vicinity would be SMALL, because occurrences

of the Indiana bat, Iowa Pleistocene snail, western and eastern prairie fringed orchids, and

prairie bush clover on the Quad Cities site are unlikely, and because the closest bald eagle nest

is sufficiently distant to preclude disturbance. FEIS at 8-68, 8-69.

162. (SS) Similarly, for aquatic resources, the Staff concluded that construction and

operational impacts would be SMALL because any construction disturbance would be localized
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and of relatively short duration; because a new nuclear unit at Quad Cities would be required to

meet the new EPA Phase I ruling, which is likely to require closed-cycle cooling, resulting in

little additional impingement and entrainment loss. FEIS at 8-70. However, the Staff concluded

that impacts on Federally listed threatened or endangered aquatic species from construction

and operation of a new nuclear unit at the Quad Cities site would be SMALL if mitigation

measures are followed, but could be MODERATE if measures are not followed to protect the

endangered Higgins' eye pearlymussel. FEIS at 8-70, 8-71.

163. (JJ) In terms of socioeconomic impacts, because the potential increases in

population (including those associated with a potential multiplier effect of new jobs) do not

represent a large percentage increase in the total population base for the region, the Staff

concluded that the demographic impact of both construction and operation of a new unit at

Quad Cities would be SMALL. FEIS at 8-71, 8-72. The Staff similarly concluded that the

beneficial impacts of construction and operation on the economy of the region would be SMALL

because it would be diffused within the larger economic base of the Quad Cities region.

FEIS at 8-72. The Staff found that, in light of the total taxes Illinois and Rock Island County

collect annually, overall beneficial tax impacts of both construction and operation would be

SMALL. FEIS at 8-73.

164. (JJ) The Staff determined that construction impacts on transportation would be

SMALL to MODERATE due to highway congestion (and depending on mitigative measures),

although subsequent operational impacts from the workforce would be SMALL. FEIS at 8-73,

8-74. The Staff found only SMALL aesthetic impacts, generally similar to those of the existing

Quad Cities units (such as the cooling tower plume). FEIS at 8-74, 8-75. In terms of housing,

the Staff concluded that construction and operational impacts would be SMALL given housing

availability in the six-county area, even if a greater percentage of workers relocated to the

region. FEIS at 8-75, 8-76. Finally, while minority and low-income populations exist in the site
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vicinity, the Staff did not identify or observe any location-dependent disproportionate impacts

affecting them, and it concluded that the environmental justice consequences of the

construction and operation of a new nuclear unit at Quad Cities would be SMALL.

FEIS at 8-76.

034: Please describe the Staff's evaluation of the Byron Generating Station site.

A34: 165. (DA) The Byron site is located in Ogle County in northern Illinois, 6 km (3.7 mi)

south-southwest of the City of Byron (pop. 2917), 27 km (17 mi) southwest of Rockford, Illinois

(pop. 150,115), 3.5 km (2.2 mi) east of the Rock River, and approximately 112 km (70 mi) west

of downtown Chicago. FEIS at 8-77. Byron occupies approximately 721 ha (1782 ac) of land;

two nuclear units are in operation at the site, and Rock River provides source and receiving

waters. FEIS at 8-77.

166. (DA) With respect to land use, the Staff found that, because the area is still

largely agricultural, and because a new unit could be configured to fit within the existing area of

the main site, impacts associated with site-preparation, construction, and operation of a new

nuclear unit at Byron would be SMALL. FEIS at 8-77. Similarly, because the Staff assumed

that any transmission system additions or modifications would likely involve expansions of

existing rights-of-way, the Staff concluded that, for reasons similar to those identified in

Chapters 4 and 5 of the FEIS, the land-use impacts of transmission-line rights-of-way

expansion at Byron would be SMALL. FEIS at 8-78.

167. (JB, LV) Based on NPDES permit requirements and the assumption that a new

unit at Byron would withdraw makeup water from the Rock River and use wet cooling towers,

the Staff concluded that the water-use and water quality impacts of an additional unit would be

SMALL. FEIS at 8-78. For terrestrial resources, the Staff concluded that construction impacts

on terrestrial resources and on Federally listed threatened or endangered species would be

SMALL, because structures for a new nuclear unit would be primarily constructed in agricultural
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or fallow field areas; because most of the land cover potentially affected by transmission line

upgrades is agricultural and the associated loss of woodland would be insignificant; and

because the four Federally listed threatened or endangered terrestrial species that may occur in

the vicinity of the Byron site and transmission lines are unlikely (or not known) to occur and do

not have critical habitat on the site. FEIS at 8-79 to 8-80.

168. (SS) Similarly, for aquatic resources, the Staff concluded that construction and

operational impacts would be SMALL because any construction disturbance would be localized

and of relatively short duration, and because a new nuclear unit at Byron would be required to

meet the new EPA Phase I ruling, which is likely to require closed-cycle cooling, resulting in

little additional impingement and entrainment loss. FEIS at 8-81. As no Federally protected

aquatic species have been found in the site vicinity, the Staff concluded that the overall impact

on Federally listed threatened or endangered aquatic species from construction and operation

would be SMALL. FEIS at 8-81, 8-82.

169. (JJ) In terms of socioeconomic impacts, because the potential increases in

population (including those associated with a potential multiplier effect of new jobs) do not

represent a large percentage increase in the total population base in the region, the Staff

concluded that the demographic impact of both construction and operation of a new unit at

Byron would be SMALL. FEIS at 8-82. The Staff similarly concluded that the beneficial impacts

of construction and station operation on the economy of the region would be SMALL

everywhere in the region (because the impacts would be diffused within the larger economic

base of the surrounding counties) except Ogle County, where the impacts could be

MODERATE in light of the contributions of the existing units to the tax base. FEIS at 8-83. The

Staff found that, in light of the total taxes Illinois and Ogle County collect annually, overall

beneficial tax impacts would be SMALL during construction, and SMALL, to MODERATE in
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Ogle County because of property tax collections, during operation (and in all instances

beneficial). FEIS at 8-83.

170. (JJ) The Staff determined that construction impacts on transportation would be

SMALL to MODERATE due to highway congestion (depending on mitigative actions), though

subsequent operational impacts from the workforce would be SMALL. FEIS at 8-84, 8-85. The

Staff found only SMALL aesthetic impacts, generally similar to those of the existing Byron units

(such as from the cooling tower and its plume). FEIS at 8-85. In terms of housing, the Staff

concluded that construction and operational impacts would be SMALL in light of the housing

availability in the three-county area around Byron. FEIS at 8-85, 8-86. Finally, while minority

and low-income populations exist in the site vicinity, the Staff did not identify or observe any

location-dependent disproportionate impacts affecting these populations, and it concluded that

the environmental justice consequences of the construction and operation of a new nuclear unit

at Byron would be SMALL. FEIS at 8-86.

Q35: Please describe the Staff's evaluation of the Zion Generating Station site.

A35: 171. (DA) The Zion site is located at the extreme eastern edge of the City of Zion

(pop. 22,866) in Lake County Illinois, on the western shore of Lake Michigan, approximately

5 km (3 mi) south of the Illinois-Wisconsin state line, 67 km (42 mi) south of Milwaukee,

Wisconsin (pop. 596,574), about 13 km (8 mi) south of Kenosha, Wisconsin (pop. 90,352), and

10 km (6 mi) north-northeast of Waukegan, Illinois (pop. 87,901). FEIS at 8-87. Lake County

(pop. 644,356) is in the northern suburb region of the Chicago metropolitan area. FEIS at 8-87.

Both nuclear units at Zion Generating Station permanently ceased operation in 1998 and are

currently in SAFSTOR with active decontamination and dismantling scheduled to begin in 2014.

FEIS at 8-86.

172. (DA) With respect to land use, the Staff found that impacts associated with

site-preparation, construction, and operation of a new nuclear unit at Zion would be SMALL,
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assuming that the existing units are decommissioned and removed. FEIS at 8-87. However,

as stated in the FEIS and based on the March 2004 site visit, the Staff assumed that sufficient

land does not exist within the current Zion site to accommodate use of cooling towers, which

would most likely be required to meet the new EPA Phase I regulations. FEIS at 8-87.

Similarly, because the Staff assumed that a new unit could use the existing transmission lines,

and any transmission system additions or modifications would likely involve expansions of

existing rights-of-way, the Staff concluded that, for reasons similar to those identified in

Chapters 4 and 5 of the FEIS, the land-use impacts of transmission-line rights-of-way

expansion at Zion would be SMALL. FEIS at 8-87, 8-88.

173. (JB, LV) Based on NPDES permit requirements and the assumption that a new

unit at Zion would withdraw makeup water from Lake Michigan, the Staff concluded that the

water-use and water quality impacts of an additional unit at the Zion site would be SMALL.

FEIS at 8-88. For terrestrial resources, the Staff concluded that construction impacts on

terrestrial resources and on Federally listed threatened or endangered species could range

from SMALL to LARGE, depending primarily on the potential impacts from acquiring additional

offsite land for normal closed-cycle wet cooling towers and from effects of transmission system

upgrades on Illinois Beach State Park biota. FEIS at 8-89, 8-90.

174. (SS) For aquatic resources, the Staff concluded that construction and

operational impacts would be SMALL because any construction disturbance would be localized

and of relatively short duration, because construction and in-water work could be timed to

mitigate impacts to potential fish spawning areas, and because a new nuclear unit at Zion

would be required to meet the new EPA Phase I ruling, which is likely to require closed-cycle

cooling, resulting in minimal impingement and entrainment loss. FEIS at 8-91. As no Federally

protected aquatic species have been found in the vicinity of the Zion site, the Staff concluded



-83-

that the overall impact on Federally listed threatened or endangered aquatic species from

construction and operation would be SMALL. FEIS at 8-92.

175. (JJ) In terms of socioeconomic impacts, because the potential increases in

population (including those associated with a potential multiplier effect of new jobs) do not

represent a large percentage increase in the total base population, the Staff concluded that the

demographic impact of both construction and operation of a new unit at Zion would be SMALL.

FEIS at 8-92. The Staff similarly concluded that the beneficial impacts of construction and

station operation on the economy of the region would be SMALL because it would be diffused

within the larger economic base of Lake County and the Chicago Metropolitan area. FEIS

at 8-93. The Staff found that, in light .of the total taxes Illinois and Lake County collect annually,

overall beneficial tax impacts would be SMALL. FEIS at 8-93.

176. (JJ) The Staff determined that construction impacts on transportation would be

MODERATE to LARGE due to significant highway traffic (depending on mitigative actions),

though subsequent operational impacts from the workforce would be SMALL. FEIS at 8-94.

The Staff found that aesthetic impacts from construction and operation of the new nuclear unit

would be SMALL. The reason is that Staff assumed that sufficient land does not exist within the

current Zion site to accommodate the use of cooling towers, which would most likely be

necessary to meet the new EPA Phase I regulations. FEIS at 8-95. In terms of housing, the

Staff concluded that construction and operational impacts would be SMALL given the housing

availability in the nearby metropolitan areas (including Chicago). FEIS at 8-95. Finally, while

minority and low-income populations exist in the site vicinity, the Staff did not identify or observe

any location-dependent disproportionate impacts affecting these populations, and it concluded

that the environmental justice consequences of the construction and operation of a new nuclear

unit at Zion would be SMALL. FEIS at 8-96.
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036: In its evaluation of the alternative sites, did the Staff find that any impacts were

consistent among the sites and could be assessed generically?

A36: 177. (JR) Yes. Because the Staff found that impacts in several impact areas did not

vary among the sites analyzed - and therefore did not affect the evaluation of whether an

alternative site is environmentally preferable to the proposed site - the Staff discussed these

issues generically rather than with respect to each site.

178. (JR) First, the Staff found that air quality impacts of construction and operation

of a new nuclear unit - including dust from disturbed land, roads, and construction activities and

emissions from construction equipment - would likely be similar at the proposed ESP site and

the alternative sites and would be similar to the impacts associated with any large construction

project. FEIS at 8-97. The Applicant discussed measures that it would take to mitigate air

quality impacts at the proposed ESP site, and as the Staff assumed that the same or similar

measures would be taken if a new nuclear unit were to be constructed at any of the alternative

sites, it concluded that air quality impacts of construction of a new nuclear unit at the alternative

sites likely would be SMALL. FEIS at 8-97. Likewise, the Staff assumed that the air quality

impacts of emissions from vehicles used for construction worker transportation likely would be

SMALL at all sites (although sites in nonattainment of ambient air quality standards might

require further analysis if those sites were found to be environmentally preferable) and that

operational impacts would be SMALL assuming that Exelon would comply with all regulations

related to emissions from generators and boilers and that cooling towers would use current

technology to minimize drift. FEIS at 8-97.

179. (JB, SS) The Staff relied on conclusions in the Generic Environmental Impact

Statement for License Renewal of Nuclear Plants (GElS), NUREG-1 437 in finding that

terrestrial impacts resulting from the operation of cooling towers and upgraded transmission
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lines and from transmission line right-of-way maintenance would be SMALL at all the alternative

sites, as would certain operational impacts of cooling water systems on aquatic ecology. FEIS

at 8-97 to 8-100.

180. (JJ) The Staff found that the physical socioeconomic impacts of station

construction and operation, both on workers and on the local public, would be similar at all six

sites. Because residential and commercial areas are located well away from the alternative site

boundaries, because applicable air-pollution regulations would have to be met by Exelon, and

because applicable best management practices would be put in place, the Staff determined that

those impacts would be SMALL. FEIS at 8-101. Similarly, the Staff found that, given distances

from site boundaries, impacts to offsite buildings would be SMALL at each of the sites.

FEIS at 8-101. The Staff concluded that physical impacts of construction on roads in the

vicinity of the alternative sites would be SMALL, if railroad spurs were used for delivery of heavy

construction materials and equipment, but MODERATE if they are not. The operational effects

on roads would be SMALL for all sites, as it is not expected that increased commuter traffic

from station operations would place undue wear and tear on the roads or cause physical

deterioration at a faster rate than at present. FEIS at 8-102. The Staff also determined that

both construction and operational impacts on aesthetics would be SMALL, in light of onsite

erosion and stormwater runoff control measures, and the mostly rural locations of the

alternative sites. FEIS at 8-102, 8-103. The Staff further found that the potential impacts of the

facility construction and operations on public services and education would be SMALL at all

sites, in light of the generally minor demographic impacts from the relocation of workers (and of

potential associated families) expected at each of the sites. FEIS at 8-103, 8-104.

181. (DS) Based on (1) the Staff's reconnaissance-level review of information

obtained from JHPA, (2) previous environmental reports, and (3) the protective measures that

would be in place before and during construction and operation, the Staff concluded that the
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impacts of construction and operation of an ESP unit on historic and cultural resources at any of

the alternative sites would be SMALL. FEIS at 8-104. The Staff determined that, at all sites,

the Environmental Justice impacts would be SMALL. However, because of the importance of

site-specific factors considered in reaching these conclusions, the Staff discussed

Environmental Justice in the FEIS for each alternative site. FEIS at 8-105.

182. (GS, JR) With respect to nonradiological health impacts, the Staff found that

health impacts to construction workers resulting from the construction of a new nuclear unit at

any of the alternative sites would be SMALL, noting that applicable Federal and State

regulations on air quality and noise would be complied with during the plant construction phase,

and that none of the alternative sites has site characteristics that would be expected to lead to

fewer or more construction accidents than would be expected for any of the other alternative

sites; occupational and public health impacts would likewise be equivalent and SMALL.

FEIS at 8-105.

183. (GS) Even with differences in exposure pathways and atmospheric and water

dispersion factors, doses estimated to the maximally exposed individual for the alternative sites

would be expected to be well within the 10 C.F.R. Part 50, Appendix I design objectives.

FEIS at 8-106. The Staff determined that population doses within 80 km (50 mi) of the

proposed facility would be higher for those alternative sites closer to major population centers

(i.e., Braidwood, Dresden, and Zion), but would still be small compared to the population dose

from natural background radiation; the Staff concluded that radiation doses and resultant health

impacts from a new nuclear unit's operations would be SMALL at all of the alternative sites.

FEIS at 8-106. Similarly, noting that the advanced reactor design of a new unit would likely

result in less occupational exposure annually than from current operating plants, the Staff

concluded that the occupational radiation doses from a new nuclear unit's operation would be

SMALL for all of the alternative sites. FEIS at 8-106. The Staff concluded that no measurable
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radiological impact on biota is expected from the radiation and radioactive material released to

the environment as a result of the routine operation of a new nuclear unit and that the impacts

to biota of radiation doses at any one of the alternative sites would be SMALL. FEIS at 8-106.

184. (JR) Finally, because the probability-weighted consequences estimated for

severe accidents for a new nuclear unit at the proposed site are well below the consequences

estimated for severe accidents at current generation reactors, the Staff noted that the

consequences of severe accidents at the any of the alternative sites likely would be less than

the consequences of a severe accident at an existing plant at the site. FEIS at 8-107.

Therefore, because the Commission has determined that the probability-weighted

consequences of severe accidents are SMALL for all existing plants (10 C.F.R. Part 51,

Subpart A, Table B-i), the Staff concluded that, for the purposes of consideration of alternative

sites, the impact of severe accidents at each of the alternative sites likely would be SMALL.

FEIS at 8-107.

i. FEIS Chapter 9, "Comparison of the Impacts of the Proposed and Alternative Sites

Q37: Describe how the Staff compared the environmental impacts of a new unit at the

proposed site with those at the alternative sites.

A37: 185. (EH, TK) In Chapter 9 of the FEIS, the Staff compared the environmental

impacts of a new facility at Clinton (ESP site) with the impacts (discussed in Chapter 8) of the

alternatives to the proposed action, in order to determine 1) if any of the alternative sites are

environmentally preferable, and 2) if so, whether there is a site that is obviously superior to the

proposed site. FEIS at 9-1, 9-2.

186. (EH, TK) In its analysis earlier in the FEIS - supported by examination of the

application and supporting documents, the Staff's site visits, and its independent review - the

Staff found that Exelon reasonably identified alternative sites, adequately evaluated the
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environmental impacts of construction and operation, and used a logical means of comparing

sites. FEIS at 9-2. To compare the proposed action with the alternatives, the Staff weighed the

impact significance levels (SMALL, MODERATE, or LARGE) it had determined with respect to

Clinton (ESP site) for each major impact area with the corresponding levels for each of the six

identified alternative sites. FEIS at 9-2, 9-3, Tbls. 9-1 & 9-2. Where the Staff had been unable

to reach a single determination level for Clinton (ESP site) due to insufficient information, the

Staff indicated a likely impact level for unresolved issues - so that a comparison could be

made - based on professional judgment, experience, and consideration of controls likely to be

imposed under required Federal, State, or local permits that would not be acquired until an

application for a construction permit or combined license is underway. FEIS at 9-2, 9-3.

187. (EH) The Staff determined that the impact level from construction would be

SMALL for most of the environmental issues at each of the sites. See FEIS at Table 9-1. The

Staff's issue-by-issue impact determinations were explained more fully in Chapter 4 for Clinton

(ESP site) and in Chapter 8 for the alternative sites. Similarly, the Staff determined that the

impact level from operations would be SMALL for most of the environmental issues at each site.

See FEIS Table 9-2. Once again, the Staff's issue-by-issue impact determinations were

explained more fully in Chapter 5 for Clinton (ESP site) and in Chapter 8 for the alternative

sites.

188. (EH, JB, JJ, SS) The Staff then analyzed whether any of the alternative sites are

environmentally preferable. First, with respect to construction impacts, while the Staff

concluded that impacts were generally small for all seven analyzed sites, the Staff identified

several differences between the environmental impacts of construction at the proposed and

alternative ESP sites. FEIS at 9-8. The SMALL to MODERATE impact of construction traffic

on roads is common to Clinton (ESP site) and the alternative sites, while the potential

MODERATE impact of construction on housing could occur if the construction workers
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relocated closer to the ESP sites (Clinton, Dresden and Braidwood) rather than commute from

their present residences, a situation the Staff judged to have a low probability of occurrence.

FEIS at 8-42, 8-52, and 9-8. The Staff determined that social and economic (beneficial)

impacts would be SMALL (Braidwood, Quad Cities and Zion) or SMALL to MODERATE

(Clinton, Dresden, LaSalle and Byron). FEIS at 9-5. However, there would be SMALL to

potentially LARGE impacts on general terrestrial resources and SMALL to potentially

MODERATE impacts on Federally listed threatened and endangered species at Quad Cities,

and SMALL to potentially LARGE impacts on general terrestrial resources and Federally listed

threatened or endangered species at Dresden and Zion, while, in addition to the SMALL to

MODERATE impact of construction traffic on roads at all sites, construction workers would be

expected to have potentially SMALL to MODERATE impacts on transportation at s of the

Ih -sites, ri, ̀)G6i" Clinton. At Zion, the impacts could be MODERATE to

LARGE. FEIS at 8-109 and 9-8. The impacts to community infrastructure (except with respect

to transportation and housing, as noted earlier) would be SMALL at all sites. FEIS at 4-50 and

8-109. Likewise, Environmental Justice impacts at all sites would be SMALL. FEIS at 9-5.

The Staff concluded that none of these differences was sufficient to determine that any of the

alternative sites is environmentally preferable to the Exelon ESP site. FEIS at 9-8.

189. (EH, JJ, LV) Second, with respect to operational impacts, the Staff again noted

that impacts were generally small for all seven analyzed sites, and identified several differences

between the environmental impacts at the proposed and alternative ESP sites. FEIS at 9-8, 9-

9. For example, under normal water availability, the impact of operation of a new nuclear unit at

Clinton (ESP site) on recreation would be SMALL, but in severe drought years, the impact level

could be MODERATE if the water use of the unit caused the level of Clinton Lake to drop

enough to limit use of the lake for recreational purposes. FEIS at 9-8, 9-9. Similarly, impacts on

housing would be SMALL if, as expected, the residences of the workforce
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required to operate a nuclear unit at Clinton (ESP site) are distributed throughout the area;

however, impacts could be MODERATE should the workforce locate predominately in the

smaller towns in the area. FEIS at 9-9.

190. (JB, JJ) By contrast, while most of the impacts of operating a new nuclear unit at

the alternative sites would be SMALL, there could be MODERATE impacts on housing at either

the Dresden or Braidwood sites depending on the location of the operational workforce; these

impacts would be similar to the housing impacts that could occur in small towns near the

Clinton ESP site. FEIS at 9-9. The Staff determined that the remaining impacts to community

infrastructure would be SMALL for all alternative sites and Clinton, with the exception of

recreation, which would be SMALL to MODERATE. FEIS at 5-82, 9-7 and 9-9. Environmental

Justice impacts would be SMALL. FEIS at 5-83, 9-7 to 9-9. The social and economic

(beneficial) impacts would be SMALL (Braidwood, Quad Cities and Zion), SMALL to

MODERATE (Dresden, LaSalle and Byron) or SMALL to LARGE (Clinton). FEIS at 9-7. Also,

for Dresden there could be SMALL to LARGE impacts if there were Federally listed threatened

or endangered species located on the site or in the transmission line rights-of-way; for Quad

Cities, there could be SMALL to MODERATE impacts if a Federally listed endangered species

(Higgins' eye pearlymussel) was located in affected areas of the river and not relocated.

FEIS at 9-9. However, the Staff again concluded that none of the differences was sufficient to

determine that any of the alternative sites is environmentally preferable to the Clinton ESP site.

FEIS at 9-8, 9-9.

191. (EH) Because the Staff determined that none of the alternative sites was

environmentally preferable to Clinton (ESP site), it concluded by extension that none of the

alternative sites is obviously superior to Clinton (ESP site). FEIS at 9-9.

192. (EH) Finally, the Staff compared the proposed action with the no-action

alternative. The Staff noted that denial of the ESP application would prevent early resolution of
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safety and environmental issues for the site, and it further found that although Exelon could

follow any of several paths to satisfy its electric power needs, each of the paths would have

associated environmental impacts. FEIS at 9-9, 9-10. The Staff additionally reiterated its

conclusion that the potential site-preparation activities described in Exelon's site redress plan

would not result in any significant adverse impacts that could not be redressed. FEIS at 9-10.

j. FEIS Chapter 10, "Conclusions and Recommendations" & Ultimate Findings

Q38: Describe how the Staff came to its ultimate conclusions with respect to the NEPA

determinations concerning the ESP application.

A38: 193. (EH, TK) In reaching its ultimate findings and recommendation concerning the

ESP application, the Staff provided its conclusions on a number of determinations required by

NEPA. These determinations included analysis of any unavoidable adverse environmental

impacts, any irreversible and irretrievable commitments of resources, the relationship between

short-term uses and lon.g-term productivity of the human environment, and the cumulative

impacts of the proposed action. The associated conclusions are discussed in Chapter 10 of the

FEIS.

194. (EH, TK) With respect to unavoidable adverse environmental impacts

(NEPA section 102(2)(C)(ii)), the Staff concluded that there will be no unavoidable adverse

environmental impacts associated with the granting of the ESP, with the exception of impacts

associated with the limited site-preparation and preliminary construction activities (defined in

10 C.F.R. § 50A10(e)(1); see also FEIS at 10-4) and identified in the site redress plan

(as provided by 10 C.F.R. § 52.17(c) and 10 C.F.R. § 52.25). FEIS at 10-4. The Staff further

found reasonable assurance that redress carried out under the Applicant's plan will achieve an

environmentally stable and aesthetically acceptable site suitable for whatever non-nuclear use

may conform with local zoning laws; therefore, the Staff concluded that the potential site
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preparation and preliminary construction activities described in Exelon's site redress plan would

not result in any significant adverse impacts that could not be redressed. FEIS at 10-5.

195. (EH, TK) The Staff found that although impacts associated with the site

preparation and preliminary construction activities are bounded by the construction activities,

there are unavoidable adverse environmental impacts associated with the construction and

operation of a new nuclear unit at the Exelon ESP site. FEIS at 10-4. Therefore, although final

assessment of adverse environmental impacts from construction and operation at the Exelon

ESP site would be performed at the CP or COL stage for issues that were not resolved in the

ESP review,50 the Staff summarized the impacts described in Chapters 4 and 5 of its ESP FEIS

analysis. FEIS at 10-5 to 10-7.

196. (DA) With respect to construction activities, such unavoidable impacts were

primarily related to land use (involving ground disturbance for permanent facilities and removal

of some forested habitat), but also included some potential socioeconomic impacts resulting

from increased traffic. FEIS at 10-5 to 10-6. The Staff reiterated from its earlier analysis the

ways in which most impacts would be mitigated, such as actions to reduce equipment

emissions and fugitive dust. FEIS at 10-5 to 10-6, Tbl. 10-1.

197. (JJ, LV) Likewise, with respect to operations, the Staff reiterated that

unavoidable impacts would be small, and it summarized mitigation activities, such as State

regulation of water use and water quality to mitigate cooling system impacts, and the use of tax

revenues and local land management plans to mitigate increased growth and use of public

services. FEIS at 10-6, 10-7, Tbl. 10-2.

198. (EH) With respect to irreversible and irretrievable commitments of resources

(NEPA section 102(2)(C)(v)), the Staff found that the only such commitments would be

I' (EH, TK) See FEIS at tables in chapters 4, 5, 9, and 10.
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resources used by Exelon for site-preparation activities, and that such resources not used

during the ESP stage would be used at the CP or COL stage or could be used for other

activities even if Exelon does not eventually seek a CP or a COL for the ESP location.

FEIS at 10-8. The Staff noted, however, that irretrievable commitments of resources during

construction generally would be similar to those of any major construction project and would

depend on the specific design. The Staff also determined that the materials required for

construction and uranium required for operations would be of small consequence with respect

to the availability of such resources. FEIS at 10-8.

199. (EH) With respect to the relationship between short-term uses and long-term

productivity of the human environment (NEPA section 102(2)(C)(iv)), the Staff found that the

only short-term use of the environment that could occur if the proposed action is implemented

would be site preparation activities authorized in an ESP, and any such activities are unlikely to

adversely affect the long-term productivity of the environment. FEIS at 10-8. The assessment

of the relationship between local short-term uses of the environment and the maintenance and

enhancement of long-term productivity would be performed at the CP or COL stage. FEIS

at 10-8, 10-9.

200. (EH) With respect to cumulative impacts, the Staff repeated its conclusions from

FEIS Chapter 7 that potential cumulative impacts were determined to be small. FEIS at 10-9.

The Staff noted that some impact issues had the potential for MODERATE adverse impacts,

most of which would occur under temporary circumstances or as the result of a

larger-than-expected concentration of construction workers settling near the Exelon ESP site.

FEIS at 10-9.

201. (EH) In light of its findings and conclusions, the Staff's recommendation to the

Commission related to the environmental impacts of the proposed action was that the ESP
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should be issued.51 FEIS at 10-9 to 10-11. These Staff conclusions and recommendations

flowed from the analyses documented in each chapter of the FEIS.

Q39: Describe the Staff's conclusions with respect to the "baseline" NEPA

determinations to be reached by the Board.

A39: 202. (EH, TK) First, with respect to the Staff's compliance with Section 102(2)(A),(C),

and (E) of NEPA and Subpart A of 10 C.F.R. Part 51, the record demonstrates that (1) the Staff

utilized a systematic, interdisciplinary approach integrating its use of the natural and social

sciences in its decision-making regarding environmental impacts as required under NEPA; and

(2) the Staff has complied with the requirements set forth in section 102(2)(A),(C), and (E) of

NEPA."2 The FEIS documents the Staff's environmental review, in which the Staff considered

the potential environmental impacts of the proposed action, i.e., issuance of an ESP. The Staff

considered numerous subjects and impacts, including the purpose and need for the proposed

action, the alternatives to the proposed action, compliance with applicable regulations,

meteorology and air quality, geology, the radiological environment, water resources and water

use, local ecology, socioeconomics, aesthetics, cultural resources, environmental justice,

threatened and endangered species, transportation, noise, land use, public and worker health,

accidents, waste management and fuel cycle impacts, decommissioning, cumulative impacts,

and resource commitments. See FEIS at v to xviii. The Staff utilized the expertise of

51 (LV) As noted in the discussion of FEIS chapter 4, infra, the Staff recommended that the
permit be issued with a permit condition related to compliance with the Federal Water Pollution Control
Act ("FWPCA"), Section 401, certification process managed by the Illinois Environmental Protection
Agency ("IEPA"). FEIS at 4-8, 10-9.

5" (EH, TK) NEPA section 102(2)(A) requires all federal agencies to "utilize a systematic,
interdisciplinary approach which will insure the integrated use of the natural and social sciences and the
environmental design arts in planning and in decision-making which may have an impact on man's
environment." 42 U.S.C. § 4332(2)(A).
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professional scientists, engineers, and social scientists in conducting its review. See

id. at Appendices A and B.

203. (EH, TK) Second, Section 102(2)(c) of NEPA requires a federal agency to

address in its environmental impact statement: (1) the environmental impact of the proposed

action; (2) any unavoidable adverse impacts associated with implementation of the proposed

action; (3) alternatives to the proposed action; (4) the relationship between local short-term

uses of man's environment and the maintenance and enhancement of long-term productivity;

and (5) any irreversible and irretrievable commitment of resources that might result from the

proposed action. See 42 U.S.C. § 4332(2)(c). The Staff has complied with these requirements

in performing its environmental review. Chapters 1, 8, and 9 of the FEIS describe the proposed

action and examine reasonable alternatives, including the no-action alternative. See

FEIS at 1-6 to 1-8, ch. 8, ch. 9. Chapters 4, 5, and 6 detail the potential impacts associated

with the construction, operation, and decommissioning of a reactor or reactors having

characteristics that fall within the parameters for the site, while Chapter 7 addresses the

cumulative impacts. See id. at ch. 4, ch. 5, ch. 6, ch. 7.

204. (EH, TK) Third, NEPA section 102(2)(c) also requires that an agency "consult

with and obtain the comments of any Federal agency which has jurisdiction by law or special

expertise with respect to any environmental impact involved." 42 U.S.C. § 4332(2)(c). The

Staff has complied with this requirement. Appendix B lists the agencies and persons consulted

during-the Staff's review. See FEIS at Appendix B. Appendices D and E contain public

comments received by the Staff at its scoping meeting and in response to its DEIS. See

id. at Apps. D, E.

205. (EH, TK) Fourth, section 102(2)(E) of NEPA requires a federal agency to "study,

develop, and describe appropriate alternatives to the recommended courses of action in any

proposal which involves unresolved conflicts concerning alternative uses of available
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resources." 42 U.S.C. § 4332(2)(E). The FEIS includes a detailed discussion of alternatives to

the proposed action. See FEIS at chs. 8 and 9.

206. (EH, TK) Finally, subpart A to 10 C.F.R. Part 51 contains various requirements,

both procedural and substantive, that are applicable to an ESP EIS. These requirements

include notice of intent to prepare an EIS and conduct scoping, distribution of a draft EIS,

responding to public comments, notice and public availability of the final EIS, and identifying in

the EIS the purpose and need for the action, alternatives to the action, and the affected

environment. As reflected in the contents of the FEIS (in particular, Chapters 1, 2, 8, and 9,

and Appendices D and E) and associated Federal Register notices (referenced therein), the

Staff concluded that the applicable Subpart A requirements have been satisfied.

Q40: Did the Staff consider balance among factors and reasonable alternatives?

A40: 207. (EH, TK) In performing its evaluation, the Staff considered energy alternatives,

plant design alternatives, the Applicant's alternative site selection process, and the Applicant's

six alternative sites. See FEIS at chs. 8 and 9. The Staff considered whether the ESP

Applicant (1) reasonably identified alternative sites, (2) evaluated the likely environmental

impacts of construction and operation at these sites, and (3) used a logical means of comparing

sites that led to the Applicant's selection of the proposed site. FEIS at 9-2. While the Staff

identified some differences in the environmental impacts of both construction and operation at

the proposed and alternative ESP sites, the Staff concluded that none of these differences is

sufficient to determine that any of the alternative sites is environmentally preferable to the

Exelon ESP site. FEIS at 9-8, 9-9. The Staff concluded that none of the alternative sites

identified is environmentally preferable or obviously superior to the proposed Exelon ESP site.

FEIS at 9-8, 9-9.
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Q41: What was the Staff's ultimate NEPA determination regarding issuance of the ESP

permit?

A41: 208. (EH, TK) As previously stated, the Staff's recommendation to the Commission

related to the environmental impacts of the proposed action was that the ESP should be issued.

The Staff submits that, based upon the Board's independent review of the record - primarily the

material in the FEIS - the Board should agree with the Staff that none of the alternative sites

identified is environmentally preferable or obviously superior to the proposed Exelon ESP site.

Accordingly, the Board should agree with the Staff's recommendation that the early site permit

be issued to Exelon, and find that protection of the environment does not require denial or any

further conditioning of the permit.
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SUMMARY

Performed, planned, managed, and published technical economic and policy analysis in the
areas of regional economics, community economic development, socioeconomic impact
assessment, economic and market survey analysis, energy economics, and agriculture and
natural resource economics.

+ National Environmental Policy Act (NEPA) planning and economic impact modeling.
+ Nuclear Regulatory Commission Early Site Permit and License Renewal EIS Team.
+ Local economic development analytical support.
+ National and regional economic input-output modeling and analysis.
+ Economic and performance analysis of energy efficiency issues.
+ Natural resource economics including tourism, water, agriculture, forestry.
+ Environmental justice and other socioeconomic analysis.
+ Database and GIS development and application.
+ Energy efficiency policy analysis.
+ Banking regulatory performance assessment.
+ Internet measurement and web development.
+ Computer resource in most application software.

EDUCATION

M.S. Forest Economics, Oregon State University, 1991
B.S. Forest Resources, Oregon State University, 1989

EXPERIENCE

SENIOR RESEARCH ECONOMIST
Battelle Pacific Northwest Division, Pacific Northwest National Laboratory, Richland,
Washington, 1991-1997, and 2001-present.

Performed, planned, managed, and published technical economic and policy analysis in the
areas of regional economics, community economic development, socioeconomic impact
assessment, economic and market survey analysis, energy economics, and agriculture and
natural resource economics.

+ National Environmental Policy Act (NEPA) planning and economic impact modeling.
+ Nuclear Regulatory Commission Early Site Permit and License Renewal EIS Team.
+ Critical Infrastructure Protection and other DHS economic analysis.
+ National and regional economic input-output modeling and analysis.
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+ Economic and performance analysis of energy efficiency issues.
+ Natural resource economics including tourism, water, agriculture, forestry.
+ Environmental justice and other socioeconomic analysis.
+ Database and GIS development and application.
+ Energy efficiency policy analysis.
+ Banking regulatory performance assessment.
+ Internet measurement and web development.
+ Computer resource in most application software.
+ Returned to the Lab in 2001 to continue this career path.

CORPORATE COMMUNITY REINVESTMENT ANALYST
Washington Mutual Bank, Community Reinvestment Resources Department, Seattle,
Washington, 1997-2001.

+ Initiated and developed the analysis and reporting capability relating to the Community
Reinvestment Act (CRA) at Washington Mutual, the nation's largest residential lender.
+ Analyzed and reported national, regional, and localized mortgage, consumer, and small
business lending performance, including analytical mapping.
+ Developed goals and associated measures for administration of CRA lending programs
nationally, including a 10-year $120 billion Community Commitment.
+ Tracked the regional economies of Washington Mutual's nationwide markets.
+ Performed detailed demographic, political, and market analyses of specific underserved
banking markets such as low and moderate-income borrowers, minority markets, traditionally
underserved neighborhoods, and rural markets.
+ Regularly prepared presentation materials, figures, and summaries for executive management
and the CEO.
+ Supported a nationwide staff of outreach officers by providing them with market
performance, regional economic, analytical mapping, and lending performance reporting
products.
+ Developed large-scale databases to support corporate lending performance reporting needs.
+ Developed regulatory exam materials for use by bank examiners to aide in determining CRA
compliance ratings.
+ Led the technology needs assessment effort in the Department, including complete systems
reengineering and integration of internet functionality as part of a Corporate initiative.
+ Integrated CRA performance reporting systems of acquired institutions in three major
corporate mergers.

RESEARCH ASSISTANT
Oregon State University, College of Forestry, Corvallis, Oregon, 1989-1991
Graduate Research Assistant in the Forest Economics program. Participated in numerous natural
resource economics and policy research activities including work to develop imnovative
approaches to managing the recovery of the Northern spotted owl, on federal lands in Oregon.
Also contributed to a market research study of Alpine Lakes Wilderness permitees. Assisted in
design of complex survey instrument and sampling methodology. Provided survey database
technical support to several market research studies. Masters Thesis project involved modeling
of tourism expenditures on the Mount Hood National Forest to determine their economic impact
on the Portland metro area economy. Began as an undergraduate research assistant, 1987-89.
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INDEPENDENT CONSULTANT; Self Employed.. Consulted on research projects peripheral
to the Oregon State University, College of Forestry. These included natural resource
interpretation design, field research on resource interpretation site development, socioeconomic
research, and travel and tourism research projects. Various intermittent projects for professors
working on the side from 1988-1991.

RECREATION RANGER; U.S. Bureau of Land Management, Bums District, Burns Oregon.
Responsible for visitor services on the 2.7 million acre Andrews Resource Area. Duties
included visitor services and monitoring within the 200,000 acre Steens Mountain Recreation
Lands. Administered the "Interim Management Plan" for 1.1 million acres of proposed
wilderness including inventory, reconnaissance, and restoration of damaged sites.
Undergraduate Internship: Produced visitor use report and economic valuation of Steens
recreation. Summer 1988.

COMPUTER LAB TECHNICAL SUPPORT; O.S.U. College of Forestry - 1987-1989
Responsible for operation of the College's PC workstation computer facility that services the
entire forestry education and research communities of Oregon State University. Helped students
and staff learn computer techniques. Taught training and orientation courses. Served asteaching
assistant in several computer applications courses.

PROGRAM ASSISTANT; O.S.U. Outdoor Recreation Center, Corvallis, Oregon, 1987-1990
Responsible for development and implementation of "Discovery Program". Planned and
administered outdoor recreation program's trips and outdoor classes in the areas of hiking,
backpacking, canoeing, nordic and alpine skiing, mountain climbing, caving, whitewater
rafting, and wildlife viewing for the University community.

PARK RANGER; U.S. Army Corps of Engineers, Cottage Grove and Dorena Projects, Cottage
Grove, Oregon.
Responsible for visitor services on Cottage Grove and Dorena Reservoir projects. Duties
included interacting with park and campground visitors in several developed parks and
campgrounds, monitoring of undeveloped primitive campsites, providing interpretive services
including dam tours, and assisting in wildlife habitat restoration activities. Summer 1987.

CANNERY WORKER; Various companies and plants, Salem/Stayton!Brooks, Oregon. Jobs
included raw product inspection, equipment sanitation, fork lift driver, product freezing tunnel
operator, and general equipment trouble shooting. Products ranged from berries and cherry
crops to corn, green beans, broccoli, and cauliflower crops. Summers 1980-1986.

COMPUTER SKILLS

Beyond proficiency in the Microsoft Office Professional suite, I am well-experienced in the
following specialized packages: ArcGIS, Visual Basic for Applications, IMPLAN, Speakeasy,
Parse-o-matic, MapInfo, Maptitude, SAS, SQL, and others. I have become a local computer
resource to my coworkers wherever I've been.
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M.S. Wildlife Ecology, University of Washington, 1987-1989
German Academic Exchange Service Wildlife Research Associate, University of Munich,
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EXPERIENCE

Mr. Becker has been a research scientist with Battelle for the past 12 years, during which he has
been involved in Battelle's environmental activities based in Washington State, USA (10 years),
and in Europe (Geneva, Switzerland) (2 years). Mr. Becker's interests include: 1) environmental
impact analysis, i.e. assessing the impactsof human disturbance on biological systems for
regulatory compliance, 2) ecological and human health risk assessment, 3) natural resource
damage assessment, and 4) restoration of damaged ecosystems and habitat enhancement for
wildlife.

The following are examples of projects/clients to which he has provided major contributions:

NEPA Analyses for EIS

* Flathead Agency Irrigation Division EIS/BA, Bureau of Indian Affairs, Montana, Aquatic &
Terrestrial Ecology Leader

" Grand Gulf Nuclear Power Station, Early Site Permit (for a new nuclear reactor) EIS, U.S.
Nuclear Regulatory Commission (NRC), Mississippi, Terrestrial Ecology Task Leader

. Clinton Nuclear Power Station, Early Site Permit EIS, NRC, Illinois, Terrestrial Ecology Task
Leader

* Hanford Site Solid Waste EIS, DOE, Washington, Ecology Task Leader
" Arkansas Nuclear One, Unit 2 Power Station, Re-licensing EIS, NRC, Arkansas, Terrestrial

Ecology
" Moab Uranium Mill Tailings EIS, U.S. Department of Energy (DOE), Utah, Terrestrial Ecology

and Biological Assessment
" Hanford Solid Waste EIS, DOE, Washington, Ecology Task Leader
* Sonora/Arizona Interconnection Project EIS, DOE, Ecology Task Leader
" Waste Isolation Plant EIS, DOE, New Mexico, Terrestrial Ecology Task Leader
" Surry Nuclear Power Station Re-licensing EIS, NRC, Virginia, Terrestrial Ecology
" Bald Eagle Biological Assessment, Surry Nuclear Power Station Re-licensing EIS
" McGuire Nuclear Power Plant Re-licensing EIS, NRC, North Carolina, Terrestrial Ecology

Other Environmental Impact Analyses for Regulatory Compliance

0 Boliden Apirsa mine tailings release, Guadiamar River, Spain



* Ecological Compliance Assessment Project, DOE, Washington State
* Environmental Standard Review Plan, NRC, Washington DC, Terrestrial Ecology
* Biological Resources Management Plan and Mitigation Strategy, DOE, Washington State
* Fort Irwin Environmental Impact Analysis, U.S. Department of the Army, California

Ecological and Human Health Risk Assessment

" Site-Specific Terrestrial Ecological Evaluations for Contaminated Sites at Fort Lewis and
Yakima Training Center (compliant with Washington Model Toxics Control Act -- Terrestrial
Ecological Evaluation Procedures)

" Evaluation of Environmental Impacts of Offshore Oil Activities and Associated Coastal
Facilities on the Marine Environment of the Sonda de Campeche

* AGIP Oil Well Blowout Ecological and Human Health Risk Assessments, Trecate, Italy
* Columbia River Comprehensive Impact Assessment, Washington State, USA
* Eielson Air Force Base (hydrocarbon contamination) Ecological Risk Assessment, Alaska,

USA

Restoration of Damaged Ecosystems and Habitat Enhancement

* Impact Analysis of Ungulate Browsing, Munich, Germany
* Revegetation of Mine Spoils, Utah, USA
* Forage Enhancement for elk and deer, Utah, USA

Natural Resource Damage Assessment

* EniChem DDT contamination, Milan, Italy

PROFESSIONAL RECOGNITION AND AFFILIATIONS

* Manuscript reviewer for the Wildlife Society Bulletin
* Wildlife Society member
• German Academic Exchange Service Fellowship (1990-1991)
* Appointed to the Intercollegiate Range Plant Identification Team at Brigham Young University

(1986)
* *Tuition scholarships to Brigham Young University awarded by the Department of Botany and

Range Science (1985 and 1986)

LANGUAGES

English (mother tongue)
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• Italian (write at a technical level, speak, and read)
* French (speak, read, and write)

Dual citizenship USA/Italy - possess a valid Italian passport
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PHILIP M. DALING - Staff Engineer
Facility Safety Group
Environment, Safety, and Health Directorate
Pacific Northwest National Laboratory

Education

B.S. Physical Metallurgy, Washington State University (1981)

Summary of Experience

Mr. Daling's experience involves work in several fields. Job responsibilities have included radioactive and
hazardous material processing safety analysis; radioactive materials transportation safety, risk, and cost
analysis; radioactive waste management safety and economics; nuclear reactor system safety and risk
analysis; mine systems safety analysis; and risk-based decision management. Following are descriptions that
exemplify his responsibilities in these areas.

Systems Safety and Risk Analysis.

Mr. Daling was a task leader and principal technical contributor to development of safety basis documentation
for a project that would result in solidification of a portion of K-Basin sludge at the PNNL Radiochemical
Processing Laboratory (RPL). This was a multi-disciplinary project that involved the design, installation,
testing, and operation of a mixing and solidification system. Mr. Daling's responsibilities included
preparation of a preliminary safety analysis report for the project, including development of a. Preliminary
Hazards Analysis (PHA), identification and analysis of design basis accidents, safety classification of systems,
structures, and components, and development of Technical Safety Requirements. Mr. Daling was also
involved in management of the interface between the sludge owner and PNNL, including preparation of an
interface control document and technical support to preparations to transport sludge from K-Basins to RPL.

Mr. Daling was project manager and principal technical contributor to a safety assessment regarding
management of highly-radioactive sludge currently located in a spent nuclear fuel storage basin at the
Hanford Site. This was a multi-year, multi-disciplinary project that evaluated the hazards and risks of
transporting and offloading the sludge into an underground double-shell storage tank at Hanford's 200 East
Area. Mr. Daling's primary responsibilities included project management and coordination as well as
conducting hazards identification and analyses, evaluation of natural phenomena hazards, analysis of various
design basis accidents (including assessments of the frequencies, release phenomenology, and onsite and
offsite radiological and toxicological dose consequences), development of technical safety requirements, and
identification of safety class systems, components, and structures. The document prepared as a result of this
project has been extensively peer reviewed and submitted .to the Washington State Department of Ecology to
support decision-making about future sludge management operations.

Mr. Daling was a technical contributor to a criticality feasibility study on various management options for
highly-radioactive sludge stored at the K reactor spent fuel storage basins at Hanford. The study examined
the sludge management options in terms of their potential for preventing accidental nuclear criticality during
interim storage of the sludge. Detailed chemistry and neutronics investigations were performed to determine
whether or not each sludge management option could provide adequate criticality safety Linder all normal and
credible abnormal storage conditions. The feasibility study concluded that there are two viable options;
storage of ulntreated sludge in a geometrically-safe storage system or pretreatment (dissolution followed by
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rapid precipitation and addition of neutron absorbers) and subsequent storage in a standard design double
shell storage tank. Mr. Daling's primary responsibilities included preparation of the main report and
coordination of the detailed chemistry and neutronics analyses. This document was submitted to the
Washington State Department of Ecology to support decision-making about future sludge management
operations.

Mr. Daling managed and contributed technically to the preparation of a series of safety assessment documents
for existing and future waste management and processing facilities on the Hanford Site. These safety
assessments are being performed for the Westinghouse Hanford Co. To date, Mr. Daling has been responsible
for the technical analyses in support of a Safety Analysis Report (SAR) supplement for storage of irradiated
fuels in the Hanford Site's Solid Waste Burial Ground, for a Preliminary Safety Analysis Report for a low-
level liquid waste condensate treatment facility, and for a SAR supplement for disposal of decomrmnissioned,
defueled submarine reactor compartments. Mr. Daling was also responsible for preparation of umbrella safety
analysis documentation for the entire Solid Waste Burial Ground, including preparation of an interim safety
basis (ISB) and a SAR using the format and content requirements given in DOE Order 5480.23. In addition,
Mr. Daling was responsible for perforating the technical analyses necessary to authorize a high-level liquid
waste supernate volume reduction campaign for Hanford's 242-A Evaporator facility. In addition, Mr. Daling
performed atmospheric dispersion and consequence analyses in support of a 242-A Evaporator SAR revision
related to elevated releases of ammonia due to feed blending errors. Mr. Daling's responsibilities in these
projects included program management, sponsor relationships, technical safety analyses (including
preliminary hazards analysis, development of source terms, consequence analysis, estimation of routine
radiological exposures, and preparation of all other section of a SAR such as design criteria, site description,
QA, operational safety requirements, and conduct of operations), and interface with facility designers.

Mr. Daling was task leader and key technical contributor to major revisions and updates to PNNL nuclear
facility Safety Analysis Reports. The PNNL nuclear facilities included the 324 and 325 Buildings, which are
laboratory facilities in the 300 Area of the Hanford Site. Mr. Daling's responsibilities included preparation of
the accident analysis chapters of the SARs, including selection of design-basis accident scenarios,
assessments of the frequencies of the design-basis accidents, accident phenomenology, and consequence
analyses as well as preparing the accident analysis text and responding to internal and external comments.
His responsibilities have included the preparation of complete new SARs as well as development of a
Supplement that deals with processing of tritium fuel rods that were irradiated in a commercial nuclear power
plant. Mr. Daling has also prepared numerous Unreviewed Safety Question Determinations to support new
activities planned for the 324 and 325 laboratories.

Mr. Daling was project manager and technical contributor to a probabilistic risk assessment of condensed-
phase organic-nitrate reactions that could potentially occur in Hanford's underground radioactive waste
storage tanks. The risk assessment consisted of several tasks, including derivation of probabilistic fuel and
moisture content descriptions for the tanks (including analysis of variance modeling to represent fuel and
moisture conditions in tanks that have little or no characterization data), tank response to the reaction
(temperature and pressure profiles), radioactive and hazardous material aerosolization and release, reaction
initiator frequency analysis, consequence analysis, and tank-by-tank probabilistic risk calculations. Mr.
Daling's responsibilities included overall project management and coordination, development of initiator
frequencies, and integration of all parts of the organic-nitrate risk assessment model to develop the risk
estimates.

Mr. Daling was manager and principal technical contributor to a project that prepared safety analysis
documentation for a PNL facility that is planned to thermally treat mixed and hazardous chemical wastes
generated at PNL facilities. The facility is being designed around a glass melter thermal treatment concept.
The facility also includes mixed and hazardous waste storage capabilities, waste characterization facilities,
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offgas treatment, grouting capabilities, and laboratory space. The project included preparation of Hazard
Classification, Safety Classification of Systems, Components, and Structures, and Preliminary Safety Analysis
Report documents.

Mr. Daling was task leader and principal technical contributor for a facility siting evaluation for construction
of a natural gas distribution system and gas-fired steam heating systems in Hanford's 300 Area. The study
developed mninimum separation distance criteria from nearby nuclear facilities for siting the gas pipelines and
boilers. His responsibilities included developing the minimum separation distances based on the potential
damage to the nuclear facilities from boiler overpressurization explosions, natural gas explosions in the boiler
annex buildings, natural gas flame jets from ruptured pipelines, and boiler annex building fires.

Mr. Daling was a technical contributor to a safety audit and inspection of nuclear waste management facilities
in Belgium. The study was sponsored by the Belgian Ministry of Economic Affairs and the Secretary of
Energy and was performed by staff members from Battelle-Frankfurt FRG as well as from Battelle-Pacific
Northwest Laboratories. The audit encompassed the waste treatment, transport, and storage facilities of the
SCK/CEN Waste, in Mol, and Belgoprocess, in Dessel, Belgium. The audit included onsite inspections,
reviews of safety documentation, and identification and assessment of hazards at these facilities.

Mr. Daling was a task leader and key technical contributor to the NRC's Spent Fuel Project Office reviews of
spent fuel storage and transportation cask licensing submittals (SARs and SARPs). Mr. Daling's
responsibilities include independent technical review and confirmatory calculations of several sections of the
licensee submittals, including the accident analysis, operating procedures, and technical specifications for
storage casks and the containment evaluation, operating procedures, and technical specifications chapters of
transportation cask submittals. He has participated in reviews, preparation of Requests for Additional
Information, communication with licensees and NRC staff, and preparing the related sections of the NRC
Safety Evaluation Reports that.were developed based on the reviews.

Mr. Daling was project manager and principal technical contributor to a value-impact analysis of potential
resolutions to a NRC Generic Safety Issue regarding the reliability of HVAC and room cooler systems at
commercial nuclear power plants. This multi-year, multi-disciplinary project examined the effects of
alternative strategies for improving the reliability of HVAC/room cooler systems whose functions are to
maintain ambient temperatures in safety-related areas of nuclear power plants at levels acceptable for
equipment operation. Major activities in the project include an assessment ofvulnerabilities to HVAC/room
cooler failures, assessment of room heatup rates following loss of room cooling, assessment of the effects of
elevated room temperatures on the reliability of safety-related equipment, and an assessment of the core
damage frequencies, public risks, and costs associated with room cooler failures and the potential resolutions.

Mr. Daling was manager and technical contributor to a multi-million dollar research program sponsored by
the U.S. Nuclear Regulatory Comrmission's Office of Nuclear Regulatory Research (RES). The objective of
this program is to develop and implement a methodology to quantify risks, radiation doses, and costs associat-
ed with safety issues involving nuclear power plants. This information has been used by RES to rank safety
issues for further investigation and possible implementation. Mr. Daling's responsibilities included program
management, business development, client support/interface, and technical contributions to the development
of quantitative cost and risk impact information.

Mr. Daling was a task leader and technical contributor to a value-impact assessment-of proposed revisions to
Regulatory Guide 1.78 that provides guidance to NRC licensees on control room habitability evaluations. Mr.
Daling was responsible for preparation of quantitative and qualitative evaluations of the extent to which the
proposed revisions would affect current licensees, impacts on licensee costs, and the impacts on public and
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worker risk. A detailed value-impact assessment document was published and used in NRC rulemaking
activities regarding the proposed revisions.

Mr. Daling was Technical Contributor to a project that investigated the engineering and safety implications of
bivalve, sediment, and corrosion fouling in nuclear power plant service water systems. This project was
sponsored by the Nuclear Regulatory Comrnmission. Mr. Daling was responsible for identifying and evaluating
the engineering characteristics of nuclear power plants that make them susceptible to fouling. He was also
responsible for identifying events that could either be caused directly by biofouling or could be exacerbated
by the presence ofbiofouling in nuclear power plant raw water systems. Mr. Daling is currently responsible
for preparation of a cost/benefit analysis in support ofNRC rulemaking decisions (i.e., regulatory analysis) on
alternative fouling surveillance and control programs proposed to be implemented at nuclear power plants.

Mr. Daling was the Task Leader and Technical Contributor in a project to compile a handbook of safety
assessment methods applicable to the mining industry sponsored by the Bureau of Mines. He was responsible
for evaluating current safety analysis procedures for relevance to the mining industry and mine operator's
needs. He documented applicable procedures in a manual with detailed instructions on their use. The
handbook was compiled to encourage the mining industry to use modern safety analysis techniques to prevent
accidents by anticipating hazardous situations and potential accident sequences.

Mr. Daling was the principal author and technical contributor to a safety manual for the impactor shaft sinking
system sponsored by the U.S. Bureau of Mines. This manual identified procedures and practices for the
impactor site personnel that can improve the operational safety of the system. A safety analysis technique
called the "Management Oversight and Risk Tree"(MORT) analysis was used to identify hazardous conditions
and to suggest ways to eliminate or mitigate these hazards.

Radioactive and Hazardous Materials Transportation.

Mr. Daling was manager and principal technical contributor to the transportation impact analysis that
supports the Hanford Solid Waste Management Environmental Impact Statement. Mr. Daling's
responsibilities included development of input data and preparation of input files for the computer code
(RADTRAN) used to calculation radiological transportation impacts. He also researched and collected
data used to calculate non-radiological impacts of vehicular accidents and routine emissions of
hydrocarbon pollutants. The transportation impact analysis included assessments of the impacts of onsite
and offsite transport of wastes and construction materials to support the EIS alternatives, including route-
specific assessments of the radiological and non-radiological impacts nation-wide as well as in
Washington and Oregon, assessment of rail versus truck shipping options, and the impacts of potential
sabotage or terrorist activities.

Mr. Daling was a key contributor to the transportation sections of the Comment Response Document for
the Yucca Mountain EIS. He was responsible for reviewing and developing responses to hundreds of
transportation-related comments on the Draft EIS from the public, regulators, and others. This effort
involved a complex coordination of responses from numerous technical staff involved in preparing the
EIS as well as the technical team preparing the Conmnent Response Document.

Mr. Daling was project manager and principal technical contributor to a life-cycle cost and risk analysis
of alternative potential truck and rail/intr-modal configurations for transportation of low-level radioactive
wastes from DOE generators to the Nevada Test Site disposal areas. The costs and risks associated with
continued use of existing highway routes that travel over Hoover Dam and through Las Vegas to the NTS
were quantified and compared to the risks of alternative highway routing configurations that avoid
Hoover Dam and Las Vegas. The feasibility, costs, and risks associated with two alternative truck/rail
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intermnodal configurations in which LLW shipping containers would be loaded onto trucks at generator
sites and shipped to a nearby railhead, transferred from the trucks to railcars, transported by rail to
Nevada, and then transferred to trucks for the rest of the trip to the NTS disposal areas were also
evaluated.

Mr. Daling was project manager and principal technical contributor to assessments of the risk of transporting
selected nuclear weapons components in the Safe-Secure Trailer (SST). A risk-based methodology was used
to determine the public health risks associated with these shipments and compare the results with acceptable
risk guidelines established by the DOE. Mr. Daling's responsibilities included overall project coordination
and integration between the sponsor (Mason and Hanger - Silas Mason Co., Inc., operators of the Pantex
Plant), DOE - Albuquerque, Sandia National Laboratories, and Lawrence Livermore National. Laboratory,
overall preparation of the risk assessment document and cormnent response documents, coordination and
interface with the DOE independent review panels, and preparation of the containment analysis, quality, and
operations chapters.

Mr. Daling was task manager and principal technical contributor to three environmental impact statements in
support of Early Site Permit activities for licensing, constructing, and operating advanced nuclear power
reactors. Mr. Daling's responsibilities included preparation of the environmental impact analysis for
transporting spent nuclear fuel, unirradiated fuel, and wastes to and from advanced nuclear power plant sites.
A total of seven advanced reactor designs and eleven potential sites were considered in the environmental
impact statements. He was responsible for characterizing the waste and fuel shipments, determining route
characteristics, implementing the RADTRAN 5 computer code to calculate the radiological impacts, and
using historical data to calculate nonradiological impacts.

Mr. Daling managed and performed the transportation impact analysis in support of a generic environmental
impact statement on decommissioning of nuclear facilities. PNNL prepared the GEIS for the U.S. Nuclear
Regulatory Commission, Office of Nuclear Reactor Regulation. His responsibilities included characterization
of potential waste and material shipments, evaluation of the routine and accident impacts associated with
transporting decomrnissioning wastes and materials, integration with other impact analyses, and document
preparation.

Mr. Daling was task leader and major technical contributor to an analysis of the environmental impacts of
transporting high-bumup spent nuclear fuel from commercial light waste reactors to the spent fuel disposal
facility at Yucca Mountain, Nevada. The study examined the environmental impacts of transporting spent
nuclear fuel with burnups up to 75,000 MWd/MTU. Mr. Daling implemented the RADTRAN computer code
to quantify the environmental impacts of routine transport and accidental releases of spent nuclear fuel in
transit. The analysis was used by the NRC to support decision-making about allowing utilities to increase
fuel burnup.

Mr. Daling was a project manager and technical contributor to an assessment of the safety of the ATMX
Railcar system for transportation of Department of Energy Defense Program transuranic (TRU) wastes. The
study was conducted in support of a Department of Transportation (DOT) certification activity for the railcar.
Mr. Daling's responsibilities included project management, preparation of the radiological and economic
consequence estimates for severe accidents involving the- railcar, estimation of the probabilities of the
accidents, and development of comparisons of the consequences of the accidents with other accidents
involving nonradioactive hazardous materials (i.e., chlorine and PCB accidents).

Mr. Daling was task manager and technical contributor to the transportation impact analysis in support of the
Medical Isotope Production Reactor Environmental Impact Statement. The purpose of the EIS was to
evaluate the environmental impacts of various alternatives for production of Molybdenum-99, a radioactive
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isotope that decays to metastable Technetium-99m, a radioactive isotope that is widely used in medical
diagnostic procedures. Mr. Daling's responsibilities included task management, conducting the transportation
risk analyses, preparation of the transportation impact documentation, and responding to public and
stakeholder comments. The EIS prepared as a result of this work received the Award of Excellence in the
category of Technical Reports from the Society of Technical Cormmunications.

Mr. Daling was technical contributor to independent review of the transportation impact analysis for the
Waste Isolation Pilot Plant Disposal Phase Final Supplemental EIS and contributed to development of
conmment responses and preparation of the final transportation impact analysis sections. Mr. Daling was also a
key contributor and participant to the Public Hearings conducted to obtain comments on the Draft EIS. He
staffed an information booth to answer questions from the public and stakeholders and provide information on
the transportation impacts calculated in the Draft EIS.

Mr. Daling has developed Health and Safety and Transportation impact analysis chapters of several
supplements to the Waste Isolation Pilot Plant EIS. The supplements he has supported include one for an
Astrophysics Laboratory in the underground areas of the WIPP Facility, construction and operation of an
Actinide Physics Laboratory to support WIPP operations, and one on disposal of polychlorinated
biphenyl (PCB)-cornrningled TRU waste. His responsibilities included collection of relevant technical
information, hazards identification and evaluation, transportation impact analysis, and report preparation.

Mr. Daling was a project manager and technical contributor to a study that evaluated the quantitative effects
of human factors on the safety of spent fuel transportation. The study, which was conducted for the DOE-
Defense Programs, evaluated the effects of three areas of human performance: 1) driver training; 2) adherence
to procedures during shipping cask handling and loading activities; and 3) quality assurance during shipping
cask design and manufacturing activities. Mr. Daling performed most of the technical work as well as the
project management activities.

Mr. Daling was principal technical contributor under subcontract to Jacobs Engineering to prepare the
transportation impact analysis for the Tank Waste Remediation System Environmental Impact Statement. Mr.
Daling's responsibilities included collection of necessary source term data, development of transportation
accident risk inputs, such as accident probabilities and release fractions for vitrified high-level waste forms
and secondary wastes, and calculating transportation impacts using the RADTRAN 4 computer code. He was
also responsible for calculating routine (incident-fiee) radiological impacts as well as nonradiological impacts
of transporting vitrified HLW to an offsite geologic repository.

Mr. Daling was task manager and principal technical contributor to a study that evaluated the radiological and
nonradiological impacts of transportation of tritium fuel cycle materials in support of the New Production
Reactor Environmental Impact Statement. Mr. Daling's responsibilities included general task management,
development of radiological release terms for transportation accidents involving various materials, application
of computerized radiological consequence models to estimate population and individual doses, estimation of
transportation accident risks, and estimation of routine exposures to crewmembers and non-crew bystanders
and passersby.

Mr. Daling was a technical contributor to an analysis of radiation doses in a postulated spent fuel
transportation system. This study was conducted by PNL foi" the DOE-Office of Civilian Radioactive Waste
Management. Mr. Daling's responsibilities include task management and principal technical contributor to the
analysis of in-transit radiation doses. Key activities in this analysis include time-and-motion analyses of in-
transit truck and rail shipment operations, estimation of routine doses to transport workers and the public for
the "reference" system, estimation of doses for a system that incorporates a centralized storage and handling
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facility, and estimation of the changes in in-transit doses that would result from implementation of various
alternatives to the two system configuration options.

Mr. Daling was a task leader and technical contributor for a project that prepared the Hanford Defense Waste
Environmental Impact Statement regarding the management of U.S. Defense Program radioactive wastes at
the Hanford site. Mr. Daling's responsibilities included development of the environmental impacts associated
with transportation of Hanford defense wastes to various potential disposal, locations and representation of
PNL and DOE at a series of public workshops. Both radiological and nonradiological impacts were
evaluated.

Mr. Dating was task leader and principal contributor to the transportation impact analysis in support of the
EIS on management of spent nuclear fuel currently in storage at the K basin storage facility, Hanford Site.
Mr. Daling was responsible for assessments of the radiological and nonradiological impacts of various spent
fuel management alternatives, including development of input data for transportation impact analysis and
highway and rail routing analysis computer codes as well as preparation of the transportation impact appendix
and main text sections of the EIS dealing with transportation impacts.

Mr. Daling was project manager and technical contributor to an assessment of the transportation impacts
associated with transportation of irradiated N-Reactor fuels in support of a fuel characterization program
being conducted at a PNL facility. Mr. Daling's responsibilities included preparation of input data for a
transportation risk assessment computer code (e.g., release fractions, accident probabilities, atmospheric
dispersion, etc.), running the computer code, and preparing the documentation for the transportation impact
analysis.

Mr. Daling was task leader and technical contributor to a transportation impact analysis for shipment of Low-
Specific-Activity (LSA) nitric acid from the Hanford Site to three Eastern United States ports. Mr. Daling
was responsible for assessments of radiological and nonradiological impacts, including development of source
term data, release fractions, and accident frequencies as well as atmospheric dispersion and hazardous
chemical consequences of potential nitric acid releases en route. He was co-author with the client on a
published report of this work, which was used to support an Environment Assessment and Categorical
Exclusion for these shipments.

Mr. Daling was task leader and technical contributor to an Environmental Assessment on the transportation of
cesium and strontium capsules friom their offsite locations to the Hanford Site. Mr. Daling was responsible
for preparation of the transportation impact analysis using the RADTRAN 4 computer code. Mr. Daling was
also responsible for the interface with the outside organizations (e.g., State of Idaho) who had comments
and/or questions on the transportation portions of the EA.

Mr. Daling was task manager and principal technical contributor to an Environmental Assessment regarding
the handling and transportation of radioactive vitrified glass incorporating large quantities ofCs-137 and Sr-
90. These vitrified glass canisters were prepared at the Hanford Site and are to be shipped overseas to the
Federal Republic of Germany for use in a high-level waste disposal research program. Mr. Daling's
responsibilities included development of radiological and nonradiological impacts estimates as well as
preparation of theEA.

Mr. Daling was a task leader and technical contributor to Supplements I and 2 of the Three Mile Island
Programmatic Environmental Impact Statement. For the preparation of Supplement 1, Mr. Daling evaluated
the radiological and nonradiological impacts of transporting alternative treated forms of accident-generated
water from TMI to various disposal facilities. Supplement 2 addressed treatment, transport, and disposal of
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various low-level wastes projected to be generated as a result of alternative decontamination and
decommissioning strategies.

Mr. Daling was a project manager and technical contributor for a spent nuclear fuel transportation cost and
logistics project. This project was part of the Department of Energy's (DOE) Commnercial Spent Fuel
Management Program. The objective was to provide near- and long-term estimates of needed spent fuel
transportation system capacity and hardware for use by DOE to encourage the construction and operation of
needed equipment. Mr. Daling was project manager for a study that is evaluating the spent fuel shipping cask
handling capabilities at commercial nuclear power stations in the U.S. Mr. Daling prepared an analysis of
design and licensing issues for a spent nuclear fuel storage/transport system; was involved in a first-of- a-kind
storage/transport system demonstration, and monitored development of design and construction rules for
spent fuel transportation systems.

Mr. Daling was task leader and major technical contributor to a study that provided a preliminary evaluation
of the maximum cargo capacity of spent fuel shipping casks. The study involved elementary thermal,
structural, and shielding evaluations of a variety of potential shipping cask designs. In a separate study for the
MRS Program, Mr. Daling developed estimates of the costs of transporting various radioactive waste
materials, including spent fuel, high-level wastes, and transuranic wastes. This information was used to
evaluate the transportation costs associated with a range of potential MRS facility designs and siting options.

Radioactive and Hazardous Chemical Waste Management.

Mr. Daling is a project manager and technical contributor to the DOE Office of River Protection's technical
and programmatic risk management program. Mr. Daling is responsible for preparing and updating the River
.Protection Project Integrated Risk Management Guide that provides guidance and risk management
procedures for conducting integrated risk analyses and integrating risk information from ORP and its two
prime contractors. Mr. Daling is also responsible for preparing monthly briefings for ORP senior
management on the status of critical technical and prograrmmatic risks, leading and conducting ORP reviews
of contractor risk assessments, and preparing/updating the ORP Critical Risk Management List document. As
a part of this project, Mr. Daling was granted a copyright for developing Topographic Risk Assessment©,
which is a methodology and software tool for displaying risk data for complex projects and allows users to
adjust and manipulate project schedules, risk information, and visual displays simultaneously. Mr. Daling has
also led or contributed to a number of ORP oversight reviews, including a review of the hazardous chemical
source term documentation for Hanford's tank wastes and the material selection process employed by the
Waste Treatment Plant (WTP) Contractor. Mr. Daling also conducted an assessment of the risks associated
with alternative emergency diesel generator configurations for the WTP, risks and costs associated with
alternative WTP Analytical Laboratory configurations, cost and risk tradeoffs associated with providing rail
service to the WTP Site, and cost and risk tradeoffs associated with alternative delisting strategies for
immu-nobilized low-activity waste. Mr. Daling also participated in the ORP Project Controls activity, including
development and preparation of performance metrics for ORP Managers to monitor WTP performance,
development of forward-looking performance predictions used during WTP baseline reviews, and
participation in technical integration activities intended to align the WTP Contractor and Tank Farm
Contractor and support development of an integrated technical baseline for the, two contractors.

Mr. Daling was a task leader and technical contributor to a design activity for a proposed facility for treating
Savannah River Site tank wastes. The facility is intended to process low cesium salt solutions in preparation
for treatment in the Defense Waste Processing Facility vitrification plant. Mr. Daling's responsibilities
included conducting and documenting a preliminary hazards analysis and a technical and programmatic risk
assessment of the proposed facility design.
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Mr. Daling was a key technical contributor to a project funded by the U. S. Department of Energy to develop
a comprehensive risk-based cleanup strategy for Hanford that 1) protects the public, workers, and
environment from unacceptable risks, and 2) fits within a reduced annual funding profile. Battelle-PNL staff
participated on a team that developed this strategy along with participants from Westinghouse Hanford Co.
and Bechtel Hanford Inc. The risk-based strategies were developed through a systems analysis approach that
analyzed the cleanup mission, identified cleanup objectives (such as risk reduction, land use, and facility
mortgage reduction), analyzed the existing baseline strategy in terms of its costs and levels of risk reduction,
developed cleanup alternatives and compared those alternatives against the objectives, and derived
conclusions and recommendations regarding the current strategy and potential risk-based strategies. This
project developed a framework and set of tools for dealing with changes in anticipated funding levels,
regulatory requirements, cleanup standards, and Congressional initiatives. Land-supply curves, cost profiles,
risk profiles, mortgage-reduction curves, and minimum operations costs tools were developed for all major
Hanford site cleanup activities, including facility deactivation, decontamination, decommissioning, tank waste
remediation, groundwater remediation, and environmental restoration activities. Mr. Daling's responsibilities
included preparation of worker risk and safety estimates and contributing to assessments of long-term public
risks and risks from acute releases (i.e., accidents).

Mr. Daling was task leader and technical contributor to an analysis of the No-Action Alternative in the Yucca
Mountain Repository Environmental Impact Statement. The project supported an evaluation of the human
health consequences of long-term storage of commercial spent nuclear fuel and high-level waste in concrete
and steel storage systems at surface facilities (as opposed to a deep geologic disposal facility). Mr. Daling's
responsibilities included development and application of a computer code to model long-term degradation of
concrete and steel barriers postulated to be placed around comunercial spent fuel at reactor sites, dissolution of
the uranium oxide waste form, and estimation of the flux (mass per unit time) of uranium dioxide released to
the environment. Degradation and release computations are sensitive to parameters encountered on the earth's
surface, such as rainfall composition, rainfall pH, ambient temperatures, and ambient humidity. The computer
model was applied to support an assessment of the human health consequences of long-term surface-based
storage of spent nuclear fuel vs. disposal in a deep geologic repository.

Mr. Daling was task leader and principal technical contributor to the River Protection Project Mission
Analysis Report. The RPP MAR defines the mission and describes the top-level functions that must be
conducted to accomplish the mission, and defines the requirements that must be met to achieve these
functions. This document defines the upper tier of the technical requirements and project scope that the
Department of Energy, Office of River Protection (ORP) will manage and control as part of baseline
management. The RPP participants, including the tank farms operating contractor and the pretreatment and
vitrification plant contractor, use this document as a starting point to develop the lower level functions and
requirements necessary to conduct the work. Mr. Daling was responsible for describing the current situation
(initial state), determining the desired outcome (end state), and establishing the top-level functions and
requirements that will transform the initial state to the end state, describing the physical architecture for the
preferred alternative to accomplish the functions and requirements, and describing the mnajor risks.

Mr. Daling is leading a task to support integration of sound decision management principles into decision-
making on the Hanford Site. His responsibilities have included supporting development and implementation
of a formal Decision Management procedure whereby decision-makers and analysts agree before an
engineering study or cost/benefit analysis isconducted on the scope and technical performance information to
be developed, receive updates on the status and findings of the study as it progresses, and are then briefed on
the results when the study is complete. The decision-makers then consider the technical results of the study in
addition to their own values, stakeholder values, and programmatic concerns before making the decision.
Formal documentation of the study and the decision are then prepared.
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Mr. Daling was project manager and major technical contributor to a program that evaluated the radiological
and nonradiological risks in the DOE commercial waste management system. The first phase of the project
consisted of a review of risk information relative to waste disposal repositories and Monitored Retrievable
Storage (MRS) facilities in the literature and development of preliminary risk estimates based on this
information. In the second phase of this project, probabilistic risk assessment methods were applied to the
most recent facility designs to produce comprehensive risk estimates. Mr. Daling's responsibilities included
task management, detailed fault tree modeling and quantitative evaluation of accident sequences, integration
of accident frequencies and consequence estimates, development of a methodology for identification and
screening of potential accident initiating events, and coordination/integration with other contractors in DOE's
waste program.

Mr. Daling was project manager and principal technical contributor to a study that developed accident
frequencies for operation of four double-walled storage tanks for liquid high-level wastes. His responsibilities
included development of fault tree models for the accident scenarios, quantitative evaluation of accident
frequencies, and coordination with the tank design team.

Mr. Daling was a project manager and major technical contributor to development of a systems engineering
dose analysis model for the DOE-Office of Civilian Radioactive Waste Management. Mr. Daling's
responsibilities included project management, development of algorithms that were coded into the model,
development of the data that were required to exercise the model, and interface with other research
organizations that were providing related model inputs.

Mr. Daling was a major technical contributor to a projectthat evaluated the radiological dose impacts in
conmmnercial spent fuel management system without an MRS Facility. The purpose of the study was to
evaluate the risks and doses in a system in which the functions of the proposed MRS Facility are performed at
reactor sites. Mr. Daling's responsibilities included evaluating the routine dose and accident r'isk impacts
associated with transportation of spent fuel to a disposal repository. The project was funded by the
Department of Energy.

Mr. Daling was a major technical contributor to a project that evaluated the cost and safety impacts of various
nuclear waste treatment and immobilization strategies for high-level and transuranic wastes. Cost and safety
data were developed for the entire nuclear waste management system, including waste treatment facilities,
transportation, and underground disposal repository facilities. This project was funded by the U.S.
Department of Energy.

Mr. Daling was task leader and principal contributor to an analysis of commercial transuranic wastes that are
generated in a non-reprocessing nuclear fuel cycle. This analysis included a survey of transuranic waste
inventories and characteristics, development of alternative waste treatment strategies, development of
proposed waste acceptance requirements, and establishment of the design basis for the geologic disposal of
these wastes. Mr. Daling was also a technical contributor to a similar characterization and evaluation program
for spent fuel disassembly hardware and other non-fuel bearing components. Both projects were funded by
the DOE Office of Civilian Radioactive Waste Management.

Mr. Daling was technical contributor to a research project that compared the costs for a nuclear waste
management system based on disposal of high-level wastes (HLW) as a borosilicate glass versus a crystalline
ceramic waste form. A systems analysis approach was used to compare the costs for treatment
(imrunobilization), transportation, and disposal of the two HLW forms. This project was sponsored by the U.S.
DOE's Commercial Waste Treatment Program.
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Mr. Daling was a major contributor to the NRC Nuclear Fuel Cycle Risk Assessment Project. He prepared
descriptions of the spent fuel and high-level and transuranic waste storage facilities as well as the description
of the transportation of radioactive materials in all aspects of the nuclear fuel cycle.

Mr. Daling was technical contributor to the Liquefied Gaseous Fuels (LGF) Safety Studies Project sponsored
by the U.S. Department of Energy. This project was designed to provide safety and environmental control
information and guidance to the DOE, industry, regulatory bodies, and the general public. The information
was developed to assist decision makers regarding the transportation, handling, and storage of liquefied
gaseous fuels. Mr. Daling was responsible for developing and evaluating fault trees for a task that evaluated a
liquefied natural gas (LNG) peakshaving facility's release prevention and control systems.
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Member of the Board of Directors for the Health Physics Society 2004-2007

Member of the Health Physics Finance Committee 2004-2007

President of the Columbia Chapter Health Physics Society 1994-95.

Member of the national Health Physics Society since 1981.



HPSSC Working Group "Methods for evaluating radiation protection requirements for
handling radioactive material."

HPSSC Working Group "Air Sampling"

Member and Chair of the Health Physics Society Summer School Committee 1986 -
1989 and member 1992 - 1999.

Member of the Columbia Chapter Health Physics Society (CCHPS) since 1980.
President-elect for 1993-94.

Member of the CCHPS Public Information and Publicity Committee 1983 - 1984.

CCHPS Assistant Newsletter Editor 1984 - 1986.

CCHPS Newsletter Editor 1987 - 1989.

CCHPS Member of the Program Committee 1990 - 1995

Publications and Presentations

E.E. Hickey and JW Poston Sr. 2002, "An Overview of NCRP Report No. 138 on Terrorist
Activities". Presented at the 8th Topical Meeting on Emergency Preparedness and Response,
Washington DC, November 2002.

National Council on Radiation Protection and Measurements. 2001. Management of Terrorist
Events Involving Radioactive Material. NCRP Report No. 138. National Council on Radiation
Protection and Measurements, Bethesda, Maryland.

E.E. Hickey. 1999, "The Care and Feeding of Your Emergency Program: Enhancing
Effectiveness" Presented at the 7"h Topical Meeting on Emergency Preparedness and Response,
Santa Fe New Mexico, September 1999.

E.E. Hickey, R Harty, L.H. Thonus, M.T. Masnik, "A Look at the Postulated Accidents for
Permanently Shutdown Reactors" Presented at the 7th Topical Meeting on Emergency
Preparedness and Response, Santa Fe New Mexico, September 1999.

T.A. Kevem, E.E. Hickey, "Emergency Event Classification with Imperfect Information"
Presented at the 7"h Topical Meeting on Emergency Preparedness and Response, Santa Fe New
Mexico, September 1999.

Strom, D.J., R. Harty, E.E. Hickey, R.L. Kathren, J.B. Martin, and M.S. Peffers. 1998.
Collective Dose as a Petformnance Measure for Occupational Radiation Protection Programs:
Issues and Recommendations. PNL-11934. Pacific Northwest National Laboratory. Richland,
Washington.

G.J. Vargo, J.S. Durham, E.E. Hickey, P.S. Stansbury, G.R. Cicotte, "Review of ALARA Plan for



Activities at the 105K-East Fuel Storage Basin," PNL-9826 Rev.2, Septemeber 1994.

E. E. Hickey, G. A. Stoetzel and S. A. McGuire, "Air Sampling In The Workplace -A Document
To Support the Revised Regulatory Guide 8.25," PNL-SA-19011A presented at the Annual
Health Physics Society, July 1991.

E. E. Hickey, G. A. Stoetzel, D. J. Strom, G. R. Cicotte, C. M. Wiblin, S. A. McGuire, "Air
Sampling in the Workplace," NUREG-1400, U.S. Nuclear Regulatory Commission,
September 1993.

Eva Eckert Hickey, "Optimization of Emergency Preparedness Planning", PNL -7380. Prepared
for the Department of Energy

Eva Eckert Hickey, "Optimization of Emergency Preparedness Planning", PNL-SA- 1 7740A,
presented at the Amnual Health Physics Society meeting in June 1990.

J. G. Stephen, L. G. Faust, J. M. Selby, E. E. Hickey, "Population and Worker Doses at DOE Sites
and Commercial Generating Stations", PNL-SA-16698S, presented at the American
Nuclear Society meeting in June 1989.

W. E. Kennedy, and E. E.Hickey, "Estimated Collective Exposures from U.S. Department of
Energy Operations", PNL-SA- 16617, presented at the American Nuclear Society meeting
in June 1989.

E. E. Hickey, and W. E. Kennedy, "A Review of Environmental Radiological Data from U.S.
DOE Nuclear Sites", PNL-SA-16516A, presented at the Health Physics Society meeting in
June 1989.

J. M. Selby, E. E. Hickey, K. L. Swinth, "Radiation Protection Instrumentation - A Comparison
of U. S. International Standards", PNL-SA-16265, presented at the Health Physics Society
Midyear Topical Meeting on Instrumentation in December 1988.

J. M. Selby, E. E. Hickey, K. L. Swinth, "Comparison of U. S. and International Standard for
Radiation Protection Instrumentation", PNL-SA-14747, presented at the 7th International
Radiological Protection Agency Congress.

E. E. Hickey, V. L. Magnus, "Reducing Exposure to ALARA When Refueling DOE's N
Reactor", PNL-SA-13644A, presented at the Annual meeting of the Health Physics
Society, June 1986.

J. L. Kenoyer, E. E. Hickey, B. J. Greenspan, K. L. Swinth, "Perfonnance Evaluation of
Radioactive Aerosol Monitors Used in the Workplace", given at 1987 AIHA Meeting in
Montreal, May 1988.

E. E. Hickey, A. E. Desrosiers, T. J. McKenna, "The Relationship Between Emergency Action
Levels and Protective Action Decision Making", PNL-SA- 11066, presented an the Amnual



Health Physics Society Meeting in June 1983.

M. P. Moeller, G. F. Martin, J. D. Jamison, and E. E. Hickey, "A New Method for Presenting
Offsite Radiological Monitoring Team Data at Annual Emergency Preparedness
Exercises", presented at the American Nuclear Society Topical Meeting in September
1986.

G. F. Martin, E. E. Hickey, G. A. Stoetzel, E. F. Bates, "The Emergency Preparedness Evaluation
Program for Research and Test Reactors", PNL-SA-1 1969, presented at the Annual
American Nuclear Society Meeting in June 1984.

G. F. Martin, E. E. Hickey, M. P. Moeller, F. Kantor, "Radiological Data For Scenarios Used
During Annual Exercises At Nuclear Generating Facilities", PNL-SA-12906, presented at
the Annual Health Physics Society Meeting in July 1985.

G. F. Martin, E. E. Hickey, M. P. Moeller, D. H. Schultz, G. W. Bethke, "Report to the NRC on
Guidance for Preparing Scenarios for Emergency Preparedness Exercises at Nuclear
Generating Stations", PNL-6931, NUREG CR-3365.

E. E. Hickey, G. A. Stoetzel, J. B. Martin, F. G. Pagano, "Emergency Exercises: Commonly
Observed Problems", given at the American Nuclear Society Winter Meeting in November
1983.

E. E. Hickey, J. R. Lewis, M. Lindell, "Criteria for Evaluation of emergency Response
Facilities", PNL-3929, NUREG 0814 (draft for comment).

C. D. Corbit, E. E. Hickey, J. G. Myers, "Production Assurance Program Radiological
Engineering Studies Status Report", UNI-3615.

E. E. Hickey, R. 0. Zimmerman, and G. V. DeLisle, "A Passive Automated Personnel
Accountability System for Reactor Emergency Preparedness", PNL-SA- 1 5527A,
presented at the Annual. Meeting of the Health Physics Society, July 1988 and presented at
the ANS Topical Meeting in September 1988.

Significant Contributions to Government Agency Publications for which the Preparing
Agency is Author

U.S. Nuclear Regulatory Commission. 2002. Generic Environmental Impact Statement for
License Renewal of Nuclear Plants, Supplement 10 NUREG-143 7 Regarding St. Lucie Nuclear
Power Plant Units I and 2. NUREG-1437 Supplement 10. U.S. Nuclear Regulatory.
Commission, Washington, DC.

U.S. Nuclear Regulatory Commission. 2002. Generic Environmental Impact Statement for
License Renewal of Nuclear Plants, Supplement 8 NUREG-1437 Regarding North Anna Power
Station Units 1 and 2. NUREG-1437 Supplement 8. U.S. Nuclear Regulatory Commission,
Washington, DC.



U.S. Nuclear Regulatory Commission. 2002. Generic Environmental 7ipact Statement for
License Renewal of Nuclear Plants, Supplement 7 NUREG-1437 Regarding Surry Power Station
Units 1 and.2. NUREG-1437 Supplement 7. U.S. Nuclear Regulatory Commission,
Washington, DC.

U.S. Nuclear Regulatory Commission. 2002. Generic Environmental h7npact Statement on
Decommissioning of Nuclear Facilities, Supplement I Regarding the Decommissioning of
Nuclear Power Reactors. NUREG-0586, Supplement 1. U.S. Nuclear Regulatory Commission,
Washington, DC.

U.S. Nuclear Regulatory Commission. 2002. Generic Environmental Impact Statement for
License Renewal of Nuclear Plants, Supplement 5 NUREG-143 7 Regarding Turkey Point
Nuclear Plant Units 3 and 4. NUREG-1437 Supplement 5. U.S. Nuclear Regulatory
Commission, Washington, DC.

U.S. Nuclear Regulatory Commission. 2001. Generic Environmental Impact Statement for
License Renewal of Nuclear Plants, Supplement 3 NUREG-143 7 Regarding Arkansas Nuclear
One, Unit 1. NUREG-1437 Supplement 3. U.S. Nuclear Regulatory Commission, Washington,
DC.

U.S. Nuclear Regulatory Commission. 1999. Generic Environmental Impact Statement for
License Renewal of Nuclear Plants, Supplement 2 NUREG-1437 Regarding Oconee Nuclear
Station. NUREG-1437 Supplement 2. U.S. Nuclear Regulatory Commission, Washington, DC.

U.S. Nuclear Regulatory Commission. 1999. Generic Environmental Impact Statement for
License Renewal of Nuclear Plants, Supplement I NUREG-143 7 Regarding Calvert Cliffs
Nuclear Power Plant. NUREG-1437 Supplement 1. U.S. Nuclear Regulatory Commission,
Washington, DC.

U.S. Department of Energy. 1997. Emergency Management Guide, Program Elements Volume
IV. DOE G 151.1-1. U.S. Department of Energy, Washington, D.C.



John A. Jaksch, Ph.D. Battelle-Pacific Northwest Division

Education
B.S. Accounting and Business Administration, Southern Oregon College
M.S. Resource Economics, Oregon State University
Ph.D. Resource Economics (integrated minor in environmental engineering, statistics and biological sciences),

Oregon State University

Experience
Summary: 30 years-professional experience on a variety of environmental problems working for the Federal
government and private sector. This professional experience includes: Preparing environmental impact statements
(EISs) for the Nuclear Regulatory Commission (NRC) and U.S. Department of Energy (USDOE); improving
management and reporting mechanisms at EPA, Super Fund's Office of Program Management; managing Battelle's
participation in an Office of Civilian Waste Radioactive Management privatization RFP; performing cost and
finance analysis in support of TWRS privatization; conducting analytical assessments in support of Hanford
programs; perfonning cost/benefit analysis in support of USEPA national air pollution standards; quantifying the
environmental costs of water pollution impacts and restoration (e.g., Clean Lakes Program); developing market
incentives to meet environmental goals or to mitigate/compensate for environmental degradation (e.g., water effluent
trading, wetlands mitigation banking); developing innovative approaches to nonpoint source (NPS) best management
practices (BMP) (e.g., using cottonwood hybrids to take up nutrients from NPS and selectively harvesting the trees
for fiber production); evaluating innovative technologies to clean Up NPS pollution sources inexpensively (e.g., dairy
lagoons and irrigation return flow drains in Washington's Yakima River Valley). Several of the environmental
innovations worked on while at EPA are now included in national environmental acts or as official Agency policy.
Experience with most environmental legislation including the Clean Air and Water Acts, Toxics Substances Control
Act, and Superfund.

Professional Experience
Project Manager, 1994 to present, Environmental Policy and Risk Management, Environmental Technology
Division, Battelle-Pacific Northwest Division, Richland, WA

The purpose of the Environmental Technology Division is to develop, demonstrate and implement innovative
science and technology solutions to environmental problems. Using a systems approachthe Division works closely
with clients (USDOE, other government and industry clients) to identify impacts, risks, costs, policy and institutional
aspects of decision options. The purpose of the Environmental Policy and Risk Management Group is to evaluate
the policy, regulatory, risk and economic impacts/effects of such decision options.

As a Program Manager, responsible for developing and managing programs in applied economics and the
policy/regulatory/institutional aspects of environmental management. Interacted with management and staff across
the Laboratory to build programs and market capabilities. Responsibilities include discerning future business and
programmatic directions and, working with others, taking steps to position -- in advance -- PNNL in these areas.
Ensuring project/program staffing, product quality and financial management are also part of the responsibilities of
thle position. Work with staff and Laboratory managers to define and implement programs for the Laboratory
designed to build and extend core staff capabilities into promising market areas.

Was instrumental in commercializing a Battelle technology known as InStreemTM, which has many applications in
cleaning up water pollution in situ. Initiated a demonstration of the technology at a dairy waste lagoon in the
Yakima Valley. The dairy has 2700 milking head. With private finn, developed an agreement to evaluate
independently the technology during the yearlong demonstration. The finn, after evaluating InStreemTM, decided to
enter into a reseller's agreement for exclusive rights to sell InStreemTM to dairies in the Pacific Northwest, California
and the Carolinas. Recognized by Battelle during the 2001 Recognition and Rewards banquet as a Key Contributor
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to commercializing the technology.

Recently completed the aesthetics, scenic resources and environmental justice sections for USDOE's Hanford Site
(Washington State) draft solid waste environmental impact statement. For the NRC, was lead author for the
socioeconomic, environmental justice and environmental impacts of alternatives to license renewal of the Edwin 1.
Hatch Nuclear Plant, Units 1 and 2, located in Georgia. Lead for completing the socioeconomic and environmental
justices (EJ) sections for the Turkey Point Units 3 and 4 nuclear power plants located in south Miami-Dade County,
Florida, and St. Lucie Units I and 2 located in St. Lucie County, Florida. Lead for preparing the socioeconomic,
environmental justice and environmental impacts of alternatives sections for re-licensing of North Anna (Virginia)-
and Catawaba (South Carolina) nuclear power plants. Also, provided consulting assistance to team members
working on re-licensing of other nuclear power plants for NRC.

Completed a project leading a PNNL team in assisting USDOE's Office of Civilian Radioactive Waste and
Management (OCRWM) in developing a competitive (privatized) procurement. The procurement's purpose is to
rely on the competitive forces and power of the marketplace to accept, transport and deliver spent nuclear fuel (SNF)
from private nuclear power plants to a Federal Facility for storage and disposal. For the procurement to succeed, and
be financed by the private sector financial markets, OCRWM must establish realistic, well-defined and equitable
allocations of the financial risks. The PNNL team advised OCRWM in how to "balance" these risks to protect the
Government's interest while ensuring, to the maximum extent possible, the broadest participation in response to the
procurement by qualified contractors. Helped OCRWM in defining special business terns and conditions as they
apply to issues such as termination for convenience, idle capacity and facility, mininmum order quantities, economic
price adjustments to account for inflation and uncontrollable circumstances (e.g., change in laws or regulations) that
may occur over an extended contract perfornance period.

Initiated (with others) a cross-Laborator y exploration of water resources management as a new program for the
Laboratory, focusing initially on the Yakima River of Washington State. These efforts have now been subsumed
under a larger Laboratory initiative focusing on agricultural and natural resource management in the Pacific
Northwest. Water use management for a junior water right irrigation district in the Yakima Valley (Washington)
was evaluated during the 1994 drought in Washington State. Initiated discussions on water effluent trading in the
Yakima River basin (currently on hold over funding issues). A grant, awarded by Washington's Department of
Ecology through the South Yakima Conservation District (SYCD), enabled the development of a computerized
economic model evaluating the costs of establishing poplar trees (cottonwood hybrids) vis-A-vis other agricultural
crops. In August 1999, Ecology awarded another grant to evaluate a Battelle technology (InStreem TM ) designed to
clean up polluted irrigation return flow drains in the Yakima Basin.

Other selected accomplishments include: Conducting economic, financial and risk assessment analysis for
USDOE's Hanford Site tank waste privatization project; leading the initial contract acquisition phase of the U.S.
Department of Energy's privatization program on Hanford tank waste rededication; collecting and analyzing
stakeholder and public involvement issues for Hanford's Baseline Environmental Management Reports (BEMRs) on
future site clean up levels and associated costs; developing (with others) perfornnance measures for Hanford site
cleanup.

Department Manager, 1992 to 1994, Technology Planning Analysis Department, Technology Policy Analysis
Center, Battelle-Pacific Northwest Division, Richland, WA

The Technology Policy Analysis Department (TPAD) was one of four departments in the Technology Planning
Analysis Center (TPAC). The Center's expertise was in technology management -- the science and art of helping
technology effectively meet national needs. Important program areas for the Center included global climate change,
environmental restoration and waste management, energy policy and national security and defense. TPAD worked
with government agencies and industry to integrate technology into society. The Department did this by helping
clients in overcoming potential regulatory, institutional, organizational and economic barriers to implementation.
Seven technical groups encompassing economics, environmental policy and planning, technology integration,
organizational effectiveness and utility economics and analysis comprised the Department. It had 90 plus
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professional staff and a programmatic budget of approximately $30 million for FY-94.

As Department Manager, was responsible for the line side of a matrixed organization. As such, was responsible for
strategic, senior hires; building the technical foundation and capability of the staff; managing and ensuring that they
produced top quality products on time and within budget for our supporting clients. Supported business area leaders
in monitoring the quality of the Departments inputs to large projects spanning several Laboratory centers or
departments was also a responsibility. Was ultimately responsible for all financial, facilities and equipment
management for the Department and ensuring that Center standards and performance measures for human resource
activities (including hiring, performance review, etc.) were met. With the other department and Center managers,
helped define and implement the Center's vision through appropriate actions within the Department, including
developing a Department vision consistent with the Centers. Served as acting Center Manager during the Manager's
absence.

Other selected accomplishments include: Managed the business volume of the Department, grow ing it
approximately 15 percent per year. Grew the professional FTEs of the Department from 75 to 96 FTE (January
1994). Fonned and staffed a seventh technical group in the Department, focusing on environmental planning issues
surrounding the Hanford site. Strategically identified several new business opportunities in the environmental and
energy arena; identified integrated resources planning as a potential business area in the environmental arena. Other
activities include provided staff to conduct risk assessment and management of hazardous waste site restoration;
supported regional resource economic valuation/tradeoffs and sustainable development. With others, hired seven
very senior, nationally known staff fo r key placement within the Department or Center to affect movement into
strategic business areas. Served on the Center's Technical Advisory Group charged with strengthening the technical
foundation of the Center. Chaired the Center's Risk Technical Advisory Group charged with deciding the Center's
future course in risk assessment and management and the hiring of senior technical talent. Co-project director on a
cross-Battelle project, sponsored by the U.S. Coast Guard, focusing on oil spills and its pollution prevention
enforcement program. Major accomplishments of the Coast Guard project included the development of a national
pollution-ticketing program and a national environmental award to be presented to industries exhibiting exemplary
behavior in environmental protection.

Project Manager, 1991 to 1992, Technology PlanningAnalysis Center, Battelle-Pacific Northwest Division,
Washington, D.C.

Program manager in the Technology Planning Analysis Center (TPAC) composed of three departments and 200 plus
employees. The mission of the Center was to guide the developmient and application of technology to address
national needs. Key projects areas for the Center included global climate change, environmental restoration and
waste management and energy policy, among others.

As program manager in TPAC's Washington, D.C. office, provided leadership in environmental policy analysis and
research to the Center and Laboratory. Worked with cross-laboratory Department and Center managers to
conceptualize, develop and explore the market potential for a risk management program at the Laboratory. The
purpose was to help develop a framework for integrating the technical areas required to support risk management
within the Laboratory and to provide insight into future research needs and directions. Project manager'on a cross-
Battelle project, sponsored by the U.S. Coast Guard, focusing on oil spills and its pollution prevention enforcement
program. Provided consultative services to staff within the Center on a number of environmental and energy
projects.

Deputy Director, 1989 - 1991, Office of Program Management, Office of Emergency and Remedial Response,
U. S. Environmental Protection Agency, Washington, D. C.

Deputy Director of a staff office comprised of four branches (60 people) with diverse crosscutting responsibilities,
including: policy, strategic planning, communications and budgeting; resources, information, publication docket,
and contract management and oversight; general office administration. As Deputy Director of the Office, had full
functional responsibilities of the Director during her absence. Served as the policy advisor to the Director;
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coordinated and managed quick turnaround projects within the Office of Program Management (OPM) and across
the Office of Emergency and Remedial Response (OERR) -- i.e., Superfund; managed the Federal Management
Financial Integrity Act (FMFIA) across OPM and OERR. Helped develop the analytical processes for meastiring the
progress and environmental benefits of the Superfind program. Was responsible for overseeing the information and
data management activities and support systems for OERR and producing management reports from the systems.
Assisted the Director, OPM in the internal management of the Office; oversaw personnel management issues;
ensured Office work plans were updated and reflected current project status; monitored controlled correspondence
and ensured preparation of timely, high quality responses; and worked with staff on individual career development
plans.

A selected list of accomplishments includes: Developed (with others) the framework for measuring the
environmental benefits of the Superfuind program consistent with the Agency's increased emphasis on risk reduction;
provided leadership in assessing contractor competition and means of increasing competition as part of Superfund's
Long Term Contracting Study. Managed the OERR tracking/reporting system for the Superfund Management
Review (SMR) study, or,"90 day study," which helped set the future. course of the Superfund program. Established a
process enabling quick turnaround reporting to OERR and the Office of Solid Waste and Emergency Response
(OSWER) on the status of 150+ projects under the SMR. Wrote bimonthly management reports reporting OERR
SMR accomplishments that set the standard for future reporting processes by emphasizing the individual SMR's
project's accomplishments and overall programmatic importance; managed the production of OERR's annual FMFIA
report.

Chief, Water, Toxics and Pesticide & Senior Economist/Expert Consultant, 1982 - 1989, Regulatory
Innovations Staff, Office of Policy, Planning and Evaluation, U.S. Environmental Protection Agency,
Washington, D. C.

The Regulatory Innovations Staffs ((RIS), fornerly known as the Regulatory Reforn Staff) basic mission was to
develop innovative policy approaches that encourage industry, government and private individuals to take positive
action to achieve beneficial environmental results. Such action could involve stronger efforts to comply with
environmental standards or voluntary initiatives outside the regulatory arena.

The Water, Toxics and Pesticides Section (WTPS) was responsible for all RIS innovations concerned with water,
toxics and pesticides pollution, and identified and helped resolve critical issues hindering the implementation of
regulatory innovations in these media. As Chief, WTPS (1984 - 1989), managed all WTPS's functions including
supervisory and program/project management and conducted and/or managed studies concerned with regulatory
impact and legal, environmental and economic issues associated with analysis and implementation of innovations.
As Expert Consultant and later Senior Economist (1982 -1984), had complete technical responsibility for the Staffs
economic studies. Conducted regulatory impact, legal, environmental and economic analysis in support of new
reform initiatives and innovations. Served the Agency as a national expert in the use of economic/market/regulatory
incentives to achieve pollution control within the existing regulatory framework.

In both positions, provided directly, or through staff, counsel to senior Agency management and staff (e.g.,
Administrator, Deputy Administrator and Assistant Administrators); wrote policy statements; represented RIS and
the Office of Policy, Planning and Evaluation (OPPE) on inter- and intra-Agency task forces or work groups;
conducted special studies upon request; and presented and published technical papers. A partial list of
accomplishments includes completed the first approved point/nonpoint trading of water pollutant loads in the Nation
at Dillon Reservoir in Colorado; initiated the reform concept of Wetlands Mitigation Banking; served as the
Assistant Administrator's (OPPE) senior staff representative on the Administrator's Inter-Agency Task Force on
Nonpoint Source Water Pollution; provided analytical support to the Agency's Air Emissions Trading Policy; gave
technical support to Agency program offices in developing fees to fund programs (e.g., marine/estuarine and
wetlands programs) while accomplishing other policy/environiirental goals; and furnished economic analytical
support to the Administrator's Agency Task Force on Fees.

Note that many of the environmental innovations initiated and/or analytically supported while at OPPE are now
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included within national environmental acts, are in pending legislation, or are official EPA policy.

Senior Associate and Manager, 1981 - 1982, Rogers, Golden and Halpern, Reston, Virginia

As senior associate and manager of Rogers, Golden, and Halpern's (RG&H) Washington, D.C. area office, was
responsible for providing economic expertise and developing clients for the firmn in Washington D.C., Virginia, and
Maryland. Contributed technical expertise in the areas of energy-environmental and cost-risk-benefit analysis,
economic impact assessment and analysis, and evaluation of policy and regulatory issues.

Specific expertise extended to regulatory impact, policy, and economic issues concerned with air and water quality,
energy-environmental tradeoffs and impacts, resource recovery, solid and hazardous wastes, human health, and
energy development. Wrote several proposals with other consulting firms in response to government Request for
Funding Proposals (RFPs), enabling RG&H to reach the last phases of "best and final" negotiation on 80% of the
proposals written.

Staff Economist and Group Leader, 1979 - 1981, Systems Analysis and Assessment Division, Los Alamos
National Laboratory, Los Alamos, New Mexico

As Staff Economist, responsible for planning, implementing and conducting or managing programs on
energy/environmental issues for the Federal Government. Served as consultant and provided assistance to the public
and private sectors. Invited participant to international and national symposia and workshops, and project leader for
the Four Corners Study funded by the National Commission on Air Quality (NCAQ) (four institutions, 55
professional staff involved). The NCAQ study was produced under the auspices. of the Clean Air Act (CAA) 1977.
The project results were used in a report to Congress for CAA reauthorization.

As Group Leader, managed a multi-disciplinary group of 17 professional and support staff (economists, engineers.
and ecologists) conducting research and assessment of energy/environmental problems in the West. The Group
focused on policy questions, social and economic issues, biological and ecological constraints, health and safety
issues and visibility and local air quality problems associated with energy development.

Economics Program Coordinator and Operations Research Analyst, 1975 - 1979, Corvallis Environmental
Research Laboratory, Environmental Protection Agency, Corvallis, Oregon

Developed, initiated and technically managed a multi disciplinary environmental (air, water, human health)
economic program. Program emphasis was on developing economic techniques for use by EPA in evaluating
regulatory programs. Responsible for EPA's national, secondary air pollution standards economic benefits program.
Project research was conducted in-house, extramurally and by establishing agreements with other Federal agencies.
Five professionals were associated with the program. Served as a technical resource on environmental-energy

questions, and provided assistance on policy matters concerned with these questions to Federal and State
governments and the private sector. In addition, continued programs developed in D. C. as described immediately
below.

Operations Research Analyst, 1973 - 1975, Office of Research and Development, Environmental Protection
Agency, Washington, D. C.

Conducted research and policy analysis on environmental pollution. Had Agency responsibility for preparing a
report to Congress on the economic and legal aspects of waste oil recycling. Served on several Agency working
groups concerned with waste automotive oil, pesticides and solid waste. Charged by the Office of Research and
Development to review and work with the Office of Solid Waste Programs to ensure the quality of economics
studies produced by that Office. Established EPA's air pollution health economic research program in support of the
Agency's primary air quality standards.
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Operations Research Analyst, 1972 - 1973, Office of Solid Waste Management Programs,
Environmental Protection Agency, Washington, D. C.

Assisted in writing rules and regulations, and conducted economic impact analysis, for Section 19 (A) of the Federal
Environmental Pesticide Control Act. Completed an environmental impact appraisal for the regulations. Worked on
developing an interagency agreement with US Department of Agriculture for disposing of "Agent Orange" in an
environmentally safe manner. Served on several Agency working groups and inter-Agency task forces concerned
with agricultural and silvicultural waste disposal.

Professional Recognition

2004 Key Contributor Award, Presented by Battelle at the Recognition and Rewards Banquet, April 2004.

Outstanding performance award for the St. Lucie nuclear power plant re-licensing EIS. 2003.

Outstanding performance award for the Hianford Solid'Waste EIS. 2003.

Outstanding performance award for the Chernobyl New Safe Confinement Project. 2003.

2001 Key Contributor Award, Presented by Battelle at the Recognition and Rewards Banquet, April 2002.

Outstanding Performance for extraordinary perseverance in experimental deployment of the lnStreemTM technology
for Agricultural Water Treatment. October 2001.

Outstanding Performance Award for support to the U. S. Nuclear Regulatory Comnmission's Environmental Review
Team. August 2001.

PNNL Outstanding Performance Award for efforts and leadership in addressing local and regional water quality
through the Benton County Water Conservancy Board, November 1999.

PNNL Outstanding Team Performance Award, Waste Disposal Integration Team, March 1999.

USDOE, Office of Civilian Waste Radioactive Management (OCRWM) award from the Acting Director, OCRWM
for outstanding contribution to the OCRWM's RFP on privatizing transportation of spent nuclear fuel -- award
presented in Washington, D. C. by OCRWM's Acting Director, 1998.

PNNL Outstanding Team Perfonnance Award, Tank Waste Rededication Contract Support Team, 1997

PNNL Outstanding Team Perfornance Award, Employee Time Reporting, 1995.

EPA Bronze Medals for exceptional public service, 1984, 1987 and 1991.

Certificate of award for noteworthy contribution and special achievement in the Environmental Protection Agency,
1975

Research Fellow (Predoctoral Air Pollution Special Fellowship, sponsored by the National Air Pollution Control
Administration and Department of Health, Education and Welfare), Oregon State University, 1968 - 1971

Publications

Jaksch, John A. (with others). Acquisition of Waste Acceptance and Transportation Services for the Office of
Civilian Radioactive Waste Management. Office of Civilian Radioactive Waste Management. Draft RFP Number
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DE-RPOI-98RW00320. September 1998.

Jaksch, J. A. (with Paul Kearns, Mark Weimar, Barry Robinson, Marvin Laster, Lawrence Scully, William
Lemeshewsky, Rob Gilbert and Neil Brown.) "The Use of Innovative Contract Terms and Conditions to Achieve a
Balanced Risk Allocation for Privatization Initiatives." Waste Management 98 Conference Paper. Tucson, Arizona

Jaksch, John A. (with Michael J. Scott and Judith Vesper). "An Agricultural Economic Model for Environmental
Preservation." Paper presented at the Thirty-Second Annual Pacific Northwest Regional Economic Conference -
Conflict and Collaboration: how Government, Business, and Academia shape the Pacific Northwest Economy.
Olympia, Washington. May 7 - 9, 1998.

Jaksch, J. A. (with M. J. Scott., O.H. Paananen, T.E. Redgate, and C.A. Ulibarri). 1998. Evidence of Cost Growth
Under Cost-Plus and Fixed-Price Contracting. PNNL-1 1984. Pacific Northwest National Laboratory, Richland,
Washington.

Jaksch, J. A. (with Kenneth Picha, Jeff Yocum, Ben Gannon, Mark Weimar and Kim DeTienne. June 1998.
"Comparison of Cost Growth and Waste Remediation Costs at Savannah River and West Valley." In Theoretical
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THOMAS J. KENYON
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CURRENT POSITION

Senior Environmental Project Manager
New Reactor Environmental Projects Branch
Division of New Reactor Licensing
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission

Since joining the U.S. Nuclear Regulatory Commission in 1980, Mr. Kenyon has been a
Project Manager for a diverse set of licensing and operating reactor projects. His
professional experience includes the coordination of licensing reviews for operating
facilities licensed after 1980, design certification reviews of advanced reactor designs,
environmental license renewal reviews of operating reactors, and environmental early
site permit reviews. These reviews require, him to be acquainted with a broad spectrum
of technical and scientific areas related to the construction and operation of nuclear
power facilities.

EDUCATION

B.S. University of Michigan, nuclear engineering 1976

CURRENT PROJECT

Senior Environmental Project Manager for the Exelon Early Site Permit (ESP)
Application Review (February 2003 - Present). Mr. Kenyon is responsible for the
overall coordination of the National Environmental Policy Act (NEPA) review of the
Exelon ESP application. In general, his responsibilities included coordinating the
development of and issuing requests for additional information, the Draft Environmental
Impact Statement (DEIS), and the Final Environmental Impact Statement. In this
capacity, he coordinated the reviews of NRR technical staff and their contractors who
independently evaluated the environmental impacts of constructing and operating a
nuclear power facility. His duties included conducting. public meetings to provide
information to the public and to solicit comments on the scope of the review and the
DEIS. In addition, he coordinated the disposition of public comments and interfaced
with local, State, Tribal, and Federal officials regarding the NEPA review.

PAST PROJECTS

1. Senior Environmental Project Manager for License Renewal Application Reviews
(June 1999 - May 2003). Mr. Kenyon was responsible for the overall coordination of the
National Environmental Policy Act (NEPA) review of license renewal applications. In
general, his responsibilities included coordinating the development of and issuing
requests for additional information, the Draft Supplemental Environmental Impact
Statement (DSEIS), and the Final Supplemental Environmental Impact Statement for
several projects. In this capacity, he coordinated the reviews of NRR technical staff and
their contractors who independently evaluated the environmental impacts of operating a



Thomas J. Kenyon (continued) -;2-

nuclear power facility for 20 years beyond the date of the original operating license. His
duties included conducting public meetings to provide information to the public and to
solicit comments on the scope of the review and the DSEIS. In addition, he coordinated
the disposition of public comments and interfaced with local, State, Tribal, and Federal
officials regarding the NEPA review. He has performed this function for the following
commercial nuclear plants: Calvert Cliffs, Units 1 and 2; Arkansas Nuclear One, Units 1
and 2; and Ft. Calhoun, Unit 1.

2. Project Manager for Future Application Readiness Assessment (March 2001 -
January 2002). Mr. Kenyon served as a Project Manager for preliminary early site
permit activities while developing input for the Future Licensing and Inspection
Readiness Assessment report, dated August 2001. His responsibilities included
developing schedule and resource input for future reactor applications, coordinating
input with regional and NRR staff, participating in management briefings, and interfacing
with Commission staff, ACRS, stakeholders (industry representatives, public interest
groups, interested members of the public), and the press on future licensing efforts.

3. Senior Environmental Project Manager on Extended Fuel Burnup Review
(January 2000 - February 2001). Mr. Kenyon coordinated a review within NRC offices
of the environmental effects of extending fuel burnup above 60 GWd/MTU and resolved
key issues regarding the acceptability of extended burnup fuels.

4. Senior Project Manager for Decommissioning Reviews (December 1998 -
June 1999). Mr. Kenyon was involved with developing rulemaking, regulatory analysis,
and regulatory guides to enable or enhance the decommissioning process.

5. Senior Project Manager for the AP600 Design Certification Review (August 1989 -
December 1998). Mr. Kenyon was responsible for the overall coordination of a
licensability review and design certification review of the Westinghouse AP600 reactor

design. In this capacity, he coordinated the reviews of NRR technical staff and their
contractors who independently evaluated the adequacy of the design of the AP600. In
general, his responsibilities included coordinating the development of and issuing
requests for additional information, the Draft Safety Evaluation Report, and the Final
Safety Evaluation Report. He met with the Advisory Committee on Reactor Safeguards
to discuss the results of the staff's review and address questions raised by the
Committee. During this time, he developed several Commission papers on policy,
technical, and scheduler matters.

6. Senior Project Manager on the EPRI ALWR Requirements Document Review
(July 1989 - August 1992). Mr. Kenyon was responsible for the overall coordination of
the review of the Electric Power Research Institute (EPRI) Advanced Light Water
Reactor (ALWR) Requirements Document (evolutionary and passive). In this capacity,
he codrdinated the reviews of NRR and RES technical staff and their contractors who
independently evaluated the Requirements Document for both the evolutionary and
passive ALWR designs. In general, his responsibilities included coordinating the
development of and issuing requests for additional information, the Draft Safety
Evaluation Reports, and the Final Safety Evaluation Reports. He met with the Advisory
Committee on Reactor Safeguards to discuss the results of the staff's review and
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address questions raised by the Committee. During this time, he developed several
Commission papers on policy, technical, and scheduler matters.

7. TechnicalAssistant (March 1989 - July 1989). Mr. Kenyon served as Technical
Assistant to the Deputy Division Director responsible for technical safety matters relating
to currently operating nuclear power plants. In this capacity, he was responsible for
developing policy matters for the review and approval of new designs, including
standard designs, to be used in future applications for construction and operation of a
nuclear power plant. He served as a liaison with special committees, ad hoc groups,
senior representatives of public utilities, reactor applicants, and others, in work involved
in anticipating and identifying major nuclear safety problems and issues, and in the
analysis and resolution of reactor technology problems.

8. Project Manager for the RESAR SP/90 Preliminary Design Approval Review
(April 1987 - March 1989). Mr. Kenyon was responsible for the overall coordination of
the review of the Westinghouse RESAR SP/90 preliminary design approval application.
In this capacity, he coordinated the reviews of NRR technical staff and their contractors
who independently evaluated the adequacy of the design of the RESAR SP/90. In
general, his responsibilities included coordinating the development of and issuing
requests for additional information, the Draft Safety Evaluation Report, and the Final
Safety Evaluation Report. He met with the Advisory Committee on Reactor Safeguards
to discuss the results of the staff's review and address questions raised by the
Committee. During this time, he developed several Commission papers on policy,
technical, and scheduler matters.

9. Project Manager for the Watts Bar Near-Term Operating License Review
(January 1981 - April 1987). Mr. Kenyon was responsible for the overall coordination
of the review of the Watts Bar operating license review. In this capacity, he coordinated
the reviews of NRR technical staff and their contractors who independently evaluated
the adequacy of the Watts Bar application for an operating license. In general, his
responsibilities included coordinating the development of and issuing requests for
additional information, the Draft Safety Evaluation Report, the Final Safety Evaluation
Report, and the operating license. He met with the Advisory Committee on Reactor
Safeguards to discuss the results of the staff's review and address questions raised by
the Committee.

10. Project Manager for the Sequoyah Near-Term Operating License Review
(June 1980 - September 1981). Mr. Kenyon was responsible for assisting the Senior
Licensing Project Manager during the licensing of the Sequoyah Nuclear Plant. In this
capacity, he helped coordinate the reviews of NRR technical staff and their contractors
who independently evaluated the adequacy of the Sequoyah application for an operating
license. In general, his responsibilities included coordinating the development of and
issuing licensing supplements to the Final Safety Evaluation Report..

11. Nuclear Engineer, Radiological Control Division, Norfolk Naval Shipyard
(August 1976 - June 1980). Mr. Kenyon was responsible for the preparation and
review of procedures involving repair and/or replacement of reactor plant equipment and
associated work for ships in the U.S. nuclear Navy. In addition, he wrote procedures
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directing the installation, operation, testing and removal of equipment for liquid waste
processing, high-efficiency particulate (HEPA) filter installation and testing, and
environmental monitoring. He was also the primary designer for radiological
contamination containment bags at the shipyard.
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JAMES V. RAMSDELL, JR.

Staff Scientist
Applied Atmospheric Science
FUNDAMENTAL SCIENCE DIRECTORATE
Battelle, Pacific Northwest Laboratories

EDUCATION

B.S. General Sciences, Oregon State 1961
University, Corvallis, Oregon

M.S. Meteorology, Oregon State University 1962

Graduate Study, Atmospheric 1968-1976
Sciences, University of Washington,
and Joint Center for Graduate Study,
Richland, Washington

EXPERIENCE

Mr. Ramsdell has been a member of the Battelle staff since 1967. He has worked as an
individual contributor, as a member of intra- and interdisciplinary research teams, and as a
project leader for intra- and interdisciplinary research teams. His areas of expertise include:
research planning and organization, dispersion modeling, and applied atmospheric boundary
layer description. He has reviewed manuscripts for the editors of: Science, Journal of Climate
and Applied Meteorology, Atmospheric Environment, Health Physics, Nuclear Technology,
Solar Energy, and the Journal of Energy, and he has been on review teams for the U.S.
Department of Energy, the U.S. Nuclear Regulatory Commission, the U.S. Environmental
Protection Agency, and the National Research Council. In addition, he has made presentations
to National Academy of Sciences Review Panels and to the U.S. Nuclear Regulatory
Commission's Advisory Committee on Reactor Safeguards.

Review, of Early Site Permit Applications. Mr. Ramsdell is the manager of a project
assisting the U.S. Nuclear Regulatory Commission in reviewing applications and
preparing environmental impact statements for Early Site Permits (ESP) for new nuclear
power plants. These permits are authorized in a part of the NRC's regulations that has not
been tested. Three ESP applications were submitted in the fall of 2003. Draft EISs for
public comment were completed in late 2004 and early 2005. More than 1,000 sets of
comments were received on each the first two EISs. Final EISs will be completed in
2006.



Generic Environmental Impact Statement for License Renewal of Nuclear Plants. Mt.
Ramsdell is the manager of a project that is performing the 10-year update of the Generic
Environmental Impact Statement for License Renewal of Nuclear Plants, NUREG- 1437.
This document lists and evaluates environmental issues related to renewal of operating
licenses for nuclear power plants. Where possible, the document reaches generic
conclusions on the environmental impacts. These conclusions, along with the conclusions
reached in site specific supplements, form the bases for staff recommendations to the
Nuclear Regulatory Commission on the environmental acceptability of renewing nuclear
power plant operating licenses.

Environmental Inpact Statements for Nuclear Power Plant License Renewal. Mr.
Ramsdell is the manager of a project that is preparing site specific supplements to the
Generic Environmental Impact Statement for License Renewal of Nuclear Plants,
NUREG-1437. Seventeen of these supplements have been completed, and work is
underway on supplements for several more nuclear plants. These supplements contain
site-specific reviews of environmental issues related to renewal of nuclear power plant
operating licenses for which generic conclusions could not be reached in NUREG-1437.
In addition, the supplements address issues that were not considered previously, or for
which there is new information.

Tornado Climatology. In April 2005, Mr. Ramsdell completed an update of the 1986
climatology of tornadoes in the contiguous United States that was prepared for the U.S.
Nuclear Regulatory Commission. The climatology, which covers more than 46,000
tornado segments observed between 1950 and August 2003, estimates tornado strike
probabilities for 1 0, 20, and 40 latitude and longitude boxes. Design wind speeds with
probabilities of being exceeded of 10-5, 106, and 107 per year are also estimated for these
boxes. Design wind speeds are also estimated for three regions of the country at the three
probability levels.

Generic Environmental Impact Statements for Decommissioning Nuclear Power Plants.
Mr. Ramsdell was part of a PNNL team that reviewed the environmental impacts of
decommissioning nuclear power reactors. Based on the results review, the team prepared
an update to NRC's Generic Environmental Impact Statement on Decommissioning of
Nuclear Facilities, NUREG-05 86.

Dispersion Modeling. Mr. Ramsdell is a lead scientist in development of applied
atmospheric dispersion models at Battelle. He specializes in development of models
for atypical applications. He has developed and validated models for dispersion
under low wind speed conditions and for dispersion in the vicinity of buildings. He
developed a set of models to evaluate potential consequences of a release of material
associated with a potential collapse of the shelter covering the Chernobyl Unit 4
reactor. He developed and validated the dispersion model used in Hanford
Environmental Dose Reconstruction (HEDR) Project, which examined the
consequences of the release of "31I from the Hanford Site, and he developed the
atmospheric dispersion model that is part of the U.S. Nuclear Regulatory



Commission's Radiological Assessment System for Consequence AnaLysis
(RASCAL).

Each of these models represented an advance in the state of the art of applied dispersion
modeling. The models of dispersion in low wind speed conditions and in the vicinity of
buildings are being considered by the U.S. Nuclear Commission for use as standard
models for regulatory purposes. The Chernobyl model included multiple plumes with
variation of particle sizes and densities as a function of distance within a Gaussian model
framework. The RATCHET code, developed for the Centers for Disease Control and
Prevention as part of the HEDR Project, explicitly treats uncertainty in the input data to
produce a range of estimates of concentration in the environment that are consistent with
the available data and has become the standard dispersion model for use in Dose
Reconstruction Studies for DOE sites. RASCAL is used by the U.S. Nuclear Regulatory
Commission and others to estimate source terms, atmospheric dispersion, and doses during
emergencies at nuclear power plants. Version 3.0 of RASCAL includes a model for UF6
releases at fuel cycle facilities. This new model combines a dense-gas dispersion model
with a thermodynamic model of the reaction of UF6 and water.

Mr. Ramsdell also assisted in upgrading the atmospheric dispersion models in the GENII
code; upgrading the atmospheric dispersion models used for assessing nuclear power plant
control room habitability; and development of a Monte Carlo model'to estimate release
rates from environmental monitoring data.

Environmental Impacts of Extending Reactor Fuel Bumup Above 60 GWd/MTU. Mr.
Ramsdell led a study to evaluate the environmental impacts of increasing the burnup of
reactor fuel (increasing the energy extracted from the fuel). This study included
evaluation of changes in the radionuclide inventory in the fuel and releases of
radionuclides to the gaps in fuel rods as bumup increases, changes in impacts associated
with the front-end of the nuclear fuel cycle and normal reactor operations, changes in
potential impacts of postulated reactor accidents, changes in impacts of transportation of
spent nuclear fuel, and the economic effects of increasing fuel burnup.

Environmental Review Plans. Mr. Ramsdell managed a project to review and update the
U.S. Nuclear Regulatory Commission's Environmental Standard Review Plans for the
Environmental Review of Construction Permit Applications for Nuclear Power Plants.
These environmental standard review plans (ESRPs) had not been updated since they were
written in the late 1970s. The updated document, Standard Review Plans for
Environmental Reviews for Nuclear Power Plants, NUREG-l1555, was published for
public comment in October 1997. The final document was published in March 2000. A
supplement to the ESRPs, dealing specifically with environmental reviews associated with
nuclear power plant license renewal, was also published in March 2000.

As part of this project, PNNL assisted the NRC staff in preparation of a supplement to its
Final Environmental Statement Related to the Operation of the Watts Bar Nuclear Plant,
Units ] and 2. Another portion of the project involved assisting the NRC staff in



identification of the measures necessary to ensure that activities in and around nuclear
power plants comply with and further the purposes of the Endangered Species Act.

Emergency Response Planning. Mr. Ramsdell has been an NRC observer for
nuclear power plant emergency exercises and a member of emergency response
facility appraisal teams. He has been involved in several studies related to
emergency response planning. He led a team that reviewed criteria used by NRC to
evaluate dispersion models for emergency response applications. The review
covered the areas of: non-buoyant releases from buildings and building vents,
elevated release diffusion rates, and identification of fumigation conditions and
fumigation climatology.

Extreme Wind Analyses. Mr. Ramsdell was lead scientist in the development of
techniques for estimating extreme winds for use by the NRC in probabilistic risk
assessments. This work has led to new techniques for adjusting extreme winds to a
standard measurement height and computation of tornado strike probabilities.
Published products include a tornado climatology for the contiguous United States
and a report that describes a procedure for estimating extreme winds using readily
available wind data.

Environmental Impact Statements. Mr. Ramsdell has contributed to both the
preparation of environmental impact statements for Battelle's industrial customers
and the review of statements submitted to the Nuclear Regulatory Commission. In
1974 he wrote a detailed review of the instrumentation for meteorological
monitoring programs at nuclear power plant sites. Mr. Ramsdell is involved in the
continuing evaluation of the environmental impacts of the development of the
Department of Energy's Hanford Area.

Wind-Induced Bridge Motions. The Federal Highway Administration sponsored a
Battelle study of wind-induced motions of the cable-stayed bridge between Pasco
and Kennewick, Washington. Mr. Ramsdell was responsible for the installation and
maintenance of wind instruments and the data collection and analysis for this study.
Data analysis included description of winds associated with bridge motion in terms
of threshold speeds, critical approach angles for the onset of motion and gust
spectra. Coherence of the horizontal and vertical wind components along the span
was also examined.

Wind Energy Conversion. Battelle provided technical and management support for
the Wind Characteristics Program Element-of the Department of Energy's Wind
Energy Program. From Battelle's initial involvement in February 1976 through June
1977, Mr. Ramsdell was the Principal Investigator of the Program Element. In that
capacity, he coordinated the wind characteristics research funded through the
Program Elements. He participated in the program as a scientist and contract
monitor. He has organized and conducted several wind characteristics workshops.



Wind Measurement. As a part of the research for the Department of Energy's Wind
Energy Program, Mr. Ramsdell pursued various aspects of wind measurement. He
has helped develop a short course on selection of sites for the installation of wind
energy conversion systems; he has written chapters on wind instrumentation and
measurement for several books and reports; he has conducted a wind tunnel
evaluation of inexpensive anemometer systems, and he has examined strategies for
efficient use of a limited number of instruments for estimating the wind recourse at a
large number of locations.

Wind Speed Time Series Simulation. The economic evaluation of large wind
energy conversion systems requires the matching of available wind energy with
energy demand on an, hour-by-hour basis. Mr. Ramsdell developed a Monte Carlo
simulation model to generate wind speed time series that have the correct statistical
characteristics. The model is capable of duplicating known seasonal and diurnal
variations in the mean wind, as well as the hour-to-hour correlation between wind
speed observations.

Nuclear Energy Center Evaluations. In the middle and late 1970s, Mr. Ramsdell
was involved in the evaluation of the energy center concept. He concentrated on the
environmental impact of the energy releases from energy center cooling systems,
and has considered both wet and dry cooling systems. He also examined the
meteorological factors associated with multiple-reactor contamination following an
accidental release of radioactive material in a nuclear energy center. In 1976, Mr.
Ramsdell was the project leader for an interdisciplinary study of the postulated
weather modification effects of large energy releases. That study examined the
potential ecological and economic effects that might result from the weather
modification as well as estimated the magnitude of the modification.

V/STOL Air Craft Operations in an Urban Area. From 1972 through 1974, Mr.
Ramsdell was principal investigator for an extensive state-of-the-art review and
analytical and experimental study of meteorological problems associated with
terminal area operations of Vertical/Short Take-Off and Landing (V/STOL) aircraft.
The first phase of this study included identification of those meteorological
parameters that significantly affect V/STOL operation. In the second phase of the
study, an extensive data collection program was completed that included the
measurements of both temporal and spatial features of models of turbulence below
an altitude of 200 feet. Analysis of these data led to models of turbulence in an
urban area.

Atmospheric Diffusion and Transport. Mr. Ramsdell has been involved in
atmospheric transport and diffusion studies since 1967. His experience includes
collection and analysis of diffusion data from Hanford, Vandenberg Air Force Base
in California, and Plowshare nuclear cratering experiments at the Nevada Test Site.
He published the diffusion data collected at Hanford between 1959 and 1974.
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SUSAN L. SOUTHARD

Research Scientist 11 / Scientific Diver
Pacific Northwest National Laboratory
Battelle Marine Sciences Laboratory
Sequim, Washington

EDUCATION

B.S., Zoology, Miami University, 1992

EXPERIENCE

Ms. Susan Southard is a Research Scientist at the Battelle Marine Sciences Laboratory in Sequim, Washington.
Since joining the Sequim Lab in 1999, she has performed fish population surveys, studied shading effects of
overwater structures on nearshore marine habitats, evaluated juvenile salmonid upstream passage through culverts,
monitored eelgrass transplant and reference sites, and conducted ecotoxicological bioassays. Ms. Southard is a
scientific diver for the laboratory, performing habitat and population estimates and assessments, habitat restoration,
sediment sampling, equipment deployment, and underwater photography and videography. She also provides
support to diverse projects through technical writing, field sampling, and data processing and analysis. Ms.
Southard joined Battelle in 1994, working out of the Pacific Northwest National Laboratory in Richland,
Washington. While in Richland, her research focused on diverse salmonid issues in the Columbia, Snake, and
Yakima River Basins. She evaluated fish screening facilities in the Yakima River Basin, supported hydroacoustic
fish passage research efforts at Snake and Columbia River hydroelectric projects, studied the effects of gas
supersaturated water on salmonids, contributed to preparation of environmental impact statements, and conducted
teacher and student workshops on numerous aspects of aquatic ecology, including the study of benthic
macroinvertebrates. Selected experiences are given below.

" Upstream Migration of Juvenile Salmon through a Culvert Test Bed (2003 to present)'- Ms. Southard helped
develop standardized protocols for evaluating passage success ofjuvenile salmon in a a full-scale physical
model of a culvert system. Experiments in the experimental test bed measure hydraulic conditions (mean
velocity, turbulence, and water depth) associated with various culvert designs under various slopes and flow
regimes and then relate these measures to repeatable, quantitative measures of fish passage.

" Fish Predation Study at Washington State Ferry Terminals (2002) - Ms. Southard is part of a team investigating
predation of juvenile salmonids by piscivorous fish. The objective of the study is to determine if predators
aggregate under large overwater structures and if there is any difference in predation rates between ferry
terminals and control sites.

" Light Under Docks (2000-2001) - Ms. Southard investigated means of supplying additional light under
overwater structures, such as ferry terminals, for the primary purpose of mitigating loss of juvenile salmon
habitat, such as eelgrass. Ms. Southard reviewed current literature and measured light passing through several
off-the-shelf products such as solar tubes, deck prisms, grating, and glass blocks. The results are being used by
design engineers to incorporate these light-enhancing products where they will have the greatest benefit.

" Monitoring Eelgrass Restoration Sites in Puget Sound (1999 to Present) - Ms. Southard conducts quantitative
and qualitative evaluations of eelgrass restoration for mitigation purposes near several Department of
Transportation ferry terminals that are undergoing construction in Puget Sound.

" Ecotoxicological Bioassays (1999 to Present) - Representative toxicology projects include conducting
bioassays to evaluate open-water dredge disposal sites in Puget Sound, chronic and acute toxicity test methods
for Leptochei-us plumudosus, and whole effluent toxicity (WET) bioassays. Animals tested include amphipods,



echinoderms, bivalves, and fish.

* Environmental Impact Statements (1994 to Present) - Ms. Southard has made significant contributions to the
aquatic and terrestrial sections of environmental impact statements, assessments, and other NEPA documents
written primarily for the Nuclear Regulatory Commission and the Department of Energy.

Environmental Education (1989 to Present) - Ms. Southard is involved in a number of laboratory-sponsored
education outreach programs funded by the Department of Energy and the National Science Foundation. She
conducts summer aquatic ecology workshops for Washington State elemenitary school teachers to give them
hands-on field and laboratory experiences that they can share with students. She has volunteered as a speaker
in classrooms, conducted student field trips, judged science fairs, and mentored high school and college interns
and faculty at the laboratory. She was a recipient of the 1997 Fitzner/Eberhardt award, a Laboratory Director's
Award for outstanding contributions to science and engineering education.

* Environmental Standard Review Plan (1994-2000) - Ms. Southard prepared aquatic and terrestrial guidelines
for Nuclear Regulatory Commission staff to use when conducting environmental reviews of applications related
to nuclear power plants. This entailed updating a 1978 document to reflect changes in environmental
legislation and regulations, executive orders, and judicial decisions. It also expanded the scope of the original
document beyond construction permit applications to include other situations such as early site permits,
combined construction and operating licenses, and license renewal.

Hydroacoustic Evaluations of Fish Behavior (1994 to 1999) - Ms. Southard was Deputy Assistant Manager and
Lead Data Processor for the fixed hydroacoostic project conducted during spring and summer 1999 at
Bonneville Dam on the Lower Columbia River. Data were collected using split-beam and multibeam sonar
devices that record three-dimensional paths of fish approaching the hydroelectric dam. Ms. Southard
supervised several data technicians, analyzed and reported the findings. She gained previous experience
overseeing data technicians and interpreting split- and multibeam data collected at Lower Granite Dam between
1996 and 1998 and by helping to resolve questions about fish populations in Alaskan lakes using side scan
sonar in 1994.

" Fish Screen Facility Studies (1996-1999) - Ms. Southard evaluated fish screen facilities in the Yakima River
Basin, Washington. She led a field team that recorded underwater video and flow measurements to ensure that
20 screen facilities met the operating criteria set by the National Marine Fisheries Service to protect juvenile
salmonids. These studies were conducted for the Bonneville Power Administration as part of its salmonid
enhancement efforts in the Columbia River Basin.

" Fish Culture (1994-1998) - Ms. Southard provided daily care. for fish at the Pacific Northwest Laboratory's
aquatic testing facility. This aquatic laboratory is used to conduct in vitro tests to answer questionis difficult to
resolve in the field. The Ecology Group maintains a population of rainbow trout year-round, as well as a
variety of cold- and warm-water fishes and invertebrate organisms.

" Gas Bubble Research (1997) - Ms. Southard evaluated the use of ultrasound as a tool to observe gas bubbles in
fish. Excess spillage at dams can result in gas supersaturation. As a result, bubbles can form in fish tissues and
body fluids causing a condition termed gas bubble trauma (GBT). Bubbles forming in the heart and in arteries
leading to the gills can result in asphyxiation. Real-time ultrasonic imaging equipment was modified to
determine if the technology could be used to detect bubbles in the internal organs and fins ofjuvenile
salmonids.

" Water Sampling, Species Surveys and Wetland Wildlife Monitoring (1990-1991) - Ms. Southard assisted in the
management of 900 acres of marsh surrounding a nuclear power station. Responsibilities included conducting
weekly species surveys, monitoring water levels and water temperatures, daily plankton sampling and
subsequent analysis of the samples for species distribution under a microscope.



PROFESSIONAL AFFILIATIONS

American Fisheries Society

PUBLICATIONS (Note: Ms. Southard was formerly Ms. Sargeant and Ms. Blanton)

Journal Articles

Thom RM, GD Williams, AB Borde, JA Southard, SL Sargeant, DL Woodruff, JC Laufle, and S Glasoe. 2005.
"Adaptively Addressing Uncertainty in Estuarine and Near Coastal Restoration Projects." Journal of Coastal
Research. JCR 40(Special Issue):94-108.

Diefenderfer HL, SL Sargeant, RM Thorn, AB Borde, PF Gayaldo, CA Curtis, BL Court, DM Pierce, and DS
Robison. 2004. "Demonstration Dock Designed to Benefit Eelgrass Habitat Restoration (Washington)."
Ecological Restoration 22(2):140-141.

Thom RM, AB Borde, S Rumrill, DL Woodruff, GD Williams, JA Southard, and SL Sargeant. 2003. "Factors
Influencing Spatial and Annual Variability in Eelgrass (Zostera marina L.) Meadows in Willapa Bay, Washington,
and Coos Bay, Oregon, Estuaries." Estuaries 26(4B):l 117-1129.

Thorn RM, SL Sargeant, P Stoltz, JA Southard, GD Williams, and AB Borde. Submitted. "Light Criteria for
Growth and Survival of Eelgrass (Zostera marina L.) in Pacific Northwest (USA) Estuaries ." PNWD-SA-6070.
Marine Environmental Research.

Ward, JA, HL Diefenderfer, AD Skillman, and SL Blanton. 2.002. "The Use and Utility of Early Life-stage Toxicity
Tests in Characterizing Contaminated Sediment." PNWD-SA-5599. Invited presentation at the Association for
Environmental Health and Sciences, Twelfth Annual West Coast Conference on Contaminated Soils, Sediments,
and Water, March 18, 2002, San Diego, California. Published in Soil and Sediment Contamination: AiT
International Journal, Vol. 1 (3), May 2002.

Geist, D.R., C.S. Abernethy, S.L. Blanton, and V.I. Cullinan. 1999. The use of electromyogram telemetry to
estimate energy expenditure of adult fall chinook sahnon. Transactions of the American Fisheries Society, 129:126-
135.

Books/Book Chapters

Johnson RL, Simmons M, Simmons CS and Blanton SL. 2001. "A New Multibeam Sonar Technique for Evaluating
Fine-Scale Fish Behavior Near Hydroelectric Dam Guidance Structures." PNNL-SA-34097. In Behavioral
Technologies for Fish Guidance, American Fisheries Society Symposium, 2001, vol. 26, no. 2001, ed. C. Coutant,
pp. 161-170. Amer. Fisheries Society, Bethesda, MD.

Symposia / Proceedings
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Pinza, MR, SL Blanton, LM Johnson. 2000. Comparison of the Sensitivities of Acute and Chronic Marine
Sediment Toxicity Tests with Leptocheirus Plumulosus Using Sediment Quality Advisory Levels. PNNL- 13216.
Prepared for the U.S. Environmental Protection Agency by Pacific Northwest National Laboratory, Richland,
Washington; Battelle Marine Sciences Laboratory, Sequim, Washington.

Ward, JA and SL Blanton. 2000. Amnphipod and Bivalve Larvae Bioassay Results: Hylebos Wood Debris Group
PSDDA. PNWD-3043. Prepared for Pentec Environmental, Edmonds, Washington.

Ward, JA and SL Blanton. 2000. Amphipod Bioassay Results: Hylebos Wood Debris Group PSDDA. PNWD-
3048. Prepared for Pentec Environmental, Edmonds, Washington.

1999
U.S. Nuclear Regulatory Commission (NRC). 1999. Generic Environmental Impact Statement for License
Renewal of Nuclear Power Plants, Supplement 2 Regarding the Oconee Nuclear Station, Final Report. NUREG-
1437, Supplement 2, Washington, D.C.

U.S. Nuclear Regulatory Commission (NRC). 1999. Generic Environmental Im7pact Statement for License
Renewal of Nuclear Power Plants, Supplement I Regarding the Calvert Cli/f Nuclear Power Plant, Final Report.
NUREG-1437, Supplement 1, Washington, D.C.

U.S. Nuclear Regulatory Commission (NRC). 1999. Standard Review Plans.jbr Environmental Reviews For
Nuclear Power Plants. NUREG- 1555, Supplement 1, Washington, D.C.

Johnson, R.L., S.M. Anglea, S.L. Blanton, M.A. Simmons, R.A. Moursund, G.E. Johnson, E.A. Kudera, J. Thomas,
and J.R. Skalski. 1999. Hydroacoustic Evaluation of Fish Passage and Behavior at Lower Granite Dam in Spring
1998. Final 'report submitted to Walla Walla District, U.S. Anmy Corps of Engineers, February 15, 1999.

1998
Blanton, SL, CS Abernethy, and DA Neitzel. 1998. Washington Phase 11 Fish Diversion Screen Evaluations in the
Yakima River Basin, 1997. Report submitted to the Bonneville Power Administration, Portland, Oregon.

1997
Geist, D.R., C.S. Abernethy, and S.L. Blanton. 1997. The Use of Electromyopram Telemetry to Estimate Energy



Expenditure of Adult Fall Chinook Salmon. Pacific Northwest National Laboratory, Richland, Washington.

Johnson, G.E., R.L. Johnson, C.S. Abemethy, S.M. Anglea, S. Blanton, M. Simmons, E.A. Kudera, C.M. Sullivan,
and J.R. Skalski. 1997. Fixed-Location Hydroacoustic Evaluation of the Prototype Surface Bypass and Collector,
Spill Efficiency, and Fish Guidance Efficiency at Lower Granite Dam in Spring and Summer 1997. Final report
submitted to Walla Walla District, U.S. Army Corps of Engineers, January 30, 1998.

Neitzel, D., T.J. Carlson, R. Mueller, W. Mavros, and S. Blanton. 1997. Avoidance Response of Juvenile Hatchery
and Wild Chinook Salmon and Rainbow Trout. Prepared for the Bonneville Power Administration, Portland,
Oregon.

Poston, T.M., R.A. Pappas, S.L. Blanton, A.A. Diaz, and K.J. Lessor. 1997. Using Ultrasound to Detect Gas
Bubbles in Rainbow Trout (Oncorhvnchus mvkiss). PNNL-15545, Pacific Northwest National Laboratory,
Richland, Washington.

1996
Neitzel, D.A., S.L. Blanton, C.S. Abernethy, and D.S. Daly. 1996. Movement of Fall Chinook Salmon
OnchorhVnchus tshawytscha: A Comparison of Approach Angles for Fish Bypass in a Modular Rotary Drum Fish
Screen. DOE/BP-6261 1. Prepared for the Department of Energy, Bonneville.Power Administration, Portland,
Oregon.

1995
U.S. Nuclear Regulatory Commission (NRC). 1995. Final Environmental Statement related to the operation of
Watts Bar Nuclear Plant, Units I and 2. NUREG-0498, Supplement No. I, Washington, D.C.

U.S. Nuclear Regulatory Commission (NRC). 1995. Final Environmental Statement Related to the Operation of
Watts Bar Nuclear Plant, Units 1 and 2. NUREG-0498, Supplement 1, U.S. Nuclear Regulatory Commission,
Washington, D.C.



DARBY C. STAPP Hanford Cultural Resources Laboratory
Pacific Northwest National Laboratory
Richland, WA 99352
(509) 373-2894, Fax 373-2958, e-mail: darby.stapp@pnl.gov

EDUCATION Ph.D. Historical Archaeology--University of Pennsylvania (1990).
M.A. Anthropology--University of Idaho (1985).
B.A. Anthropology/Geology--University of Denver (1977).

SIGNIFICANT PROJECTS

Hanford Cultural Resources Laboratory. Served as director of the cultural resources laboratory
created to provide cultural and historical services for the U.S. Department of Energy's Hanford
Site. Efforts include managing the mitigation efforts for the Manhattan/Cold War resources,
ensuring protection of archaeological sites and traditional use areas, and facilitating involvement
of Native Americans and the public.

Nuclear Regulatory Commission. Technical specialist providing support for preparation of
environmental impact statements associated with nuclear reactor relicensing and new
deployment.

Nuclear Long-Term Stewardship. Selected to serve on the U.S. Department of Energy's Long-
Term Stewardship Science and Technology Roadmap Working Group, Idaho National
EnvirOnmental and Engineering Laboratory. The group advised the Department on tools,
analyses, and methodologies needed to ensure long-term protection of human and environmental
health over many generations.

Schedule Optimization Study. Conducted assessment of Hanford environmental restoration
project using rapid assessment methods to identify opportunities for improving the efficiency of
the operation. Included thirty-five interviews, from field technicians, to regulators, to high-level
managers. Coordinated multi-agency workshop to evaluate results and recommend solutions.

EMPLOYMENT HISTORY

1998 to Present--Battelle, Pacific Northwest National Laboratory, Senior Scientist.

1994 to 1998--CH2M HILL Hanford, Inc., Cultural Resource Coordinator.

1991 to 1994 -- Battelle, Pacific Northwest National Laboratory, Senior Development Engineer,
Waste Systems Department.

1988 to 1991 -- Battelle, Pacific Northwest National Laboratory, Senior Technical Specialist,
Communications Department.

1983 to 1987--University of Idaho, Anthropology Research Associate (Project Manager for
series of archaeological projects conducted for various agencies).
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SELECTED PUBLICATIONS

2006. Protecting Cultural Landscapes. The Applied Anthropologist, 26(1). (Ellen Prendergast
co-author)

2006. Avoiding Archaeological Disasters. A WA News 10(4) 3-4. Association for Washington
Archaeology. (Julia Longenecker co-author).

2005. Reinventing Anthropological Writing. Anthropology Newsletter. May 2005, p. 7.
American Anthropological Association. Washington DC.

2005. "Reclaiming the Ancient One: Addressing the Conflicts Between American Indians and
Archaeologists over Protection of Cultural Places," in Indigenous Peoples andArchaeology: The
Politics of Practice, edited by Claire Smith and H. Martin Wobst. London: Routledge Press.
(Julia Longenecker co-author).

2004. "An Anthropological Perspective on Magistrate Jelderks' Kennewick Man Decision."
High Plains Applied Anthropologist, 23(1): 1-16. (Peter Jones co-author)

2004. "Federal Planning and Historic Places: The Section 106 Process (By Thomas
F. King, reviewed by Darby C. Stapp)."

2003. Expert Opinion report submitted to the Grievance Committee, Register of
Professional Archaeologists, on the Grievance against Gordon Tucker Concerning
His Actions at the Semiahmoo Site (45WH 17).

2002. Tribal Cultural Resource Management: The Full Circle to Stewardship (with Michael
Burney). Walnut Creek: Alta Mira Press.

2002. History of the Plutonium Production Facilities at the Hanford Site Historic District,

1943-1990. To be published by U.S. Department of Energy 2001. Project Manager and author,
"Reactor Operations," "Worker History," and "Research and Development" sections, and
assisted in the preparation of the "Waste Management" section of the book. DOE/RL-97-1047.

2002. "The Wanapum" (with Julia Longenecker and Angela Buck), in Endangered Peoples of
the World. North America, Volume 8. Greenwood Press. High School Reference Book.

2000. "Putting Anthropology to Work," in Careers in Anthropology. Profiles of Practitioner
Anthropologists, edited by Paula L. Sabloff. PP 5-7. NAPA Bulletin 20. National Association
for the Practice of Anthropology.

2000. "Tribes Working with Agencies to Protect Resources." Cultural Resource Management,
25(7):41-44. National Park Service.

2000. "The Times, They are A-Changin': Can Archaeologists and Native Americans Change
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with the Times?" Society for American Archaeology Bulletin, 18(2): 18-21 (with J.
Longenecker).

2000. "Tribal CRM, Archaeologists, and Action Anthropology." High Plains Applied
Anthropologist, 20(1). Peer reviewed Journal.

1999. "Learning From the Kennewick Man Controversy." Commentary, Anthropology News,
40(6). 10-11. American Anthropological Association.

1999. "Reaching Out to the Mid-Columbia in Washington State." Society for American
Archaeology Bulletin, 17(2): 17-18 (with J. Longenecker).

1999. "Operationalizing Anthropology," Invited columnist for "The Real World" column in
Practicing Anthropolgy, 21(1l):50-52.

1998. Editor, Special Issue, "Changing Paradigms in Cultural Resource Management."

Practicing Anthropology 20(3). Society for Applied Anthropology.

1997. "Documenting a Cold War Nuclear Reactor: Attempting Innovation," CulturalResource
Management, Fall 1997. National Park Service.

1997. The N Reactor Comprehensive Treatment Report - Hanford Site, Volumes 1 to 3.
DOE/RL-96-91, Richland, Washington.

1995. "Reclaiming Hanford." FederalArcheology, Vol. 8, No.2: 14-21. Lead author with
Thomas E. Marceau and Joy K. Woodruff. National Park Service.

1994. Addressing Solid Waste Problems in the Pacific Northwest: Working Together to Reach
Solutions. Proceedings of the Solid Waste Conference. Pacific Northwest National Laboratory.
PNL-SA-23528. (Asim Khawaja co-editor).

1993. Buried Waste Integrated Demonstration Project: Technology Needs for Hanford and
Other DOE Sites. Pacific Northwest National Laboratory. PNL-8328.

1993. "Doing More for Less: Improving Efficiency of Cleanup at Federal Facilities. Lead
author with Julie Erickson, James Goodenough, and Thomas Wintczak. In Proceedings of the
Environmental Restoration Conference '1994', pp. 13 0 1 - 1305. U.S. Department of Energy.

1992. Schedule Optimization Study. Hanford RI/FS Self Evaluation. Volume 1. EMO- 1080.
Environmental Management Operations. Richland, Washington.

1991. "Anthropological Perspectives on Communication Needs in Engineering Projects," in
Proceddings of the IEEE Annual Conference. Santa Fe.
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1990. "Going Four-Dimensional at a National Laboratory," pp. 88-92 in Proceedings of the
Society for Technical Communication Region 7 Conference.

1980 - 1987. Miscellaneous archaeology reports.

RECENT PRESENTATIONS

2003. An Anthropological Perspective on the State of Environmental Justice. Society for
Applied Anthropology Annual Meeting.

2002. Roles of Anthropology in Nuclear Waste Disposition Policy Making. Environmental
Justice Policy Workshop, University of Georgia.

2002. Addressing the Conflicts Among American Indians and Archaeologists over Protection of
Cultural Places: Cultural Resource Stewardship vsý Archaeological Research. Ethics and
Archaeology Conference, University of Pennsylvania.

2002. Preserving, Protecting and Interpreting a Large Twentieth Century Farming Landscape at
the Hanford Reach National Monument. Presented at thie Society for Historical Archaeology
Annual Conference. Mobile, Alabama.

2000. "Tribes and Archaeologists: Keeping the Relationship Growing." Session Organizer and
facilitator. Northwest Anthropological Conference. Spokane, WA.

1996. Developing Technology in the Nuclear Weapons Complex - Reflections on American
Approaches to Developing Anthropology. American Anthropological Association Annual
Meeting. San Francisco.

SPECIAL RECOGNITION

2003. Recipient of the 2003 Washington State Historic Preservation Officer's Award for
Outstanding Achievement in Portraying Historic Preservation in the Media.

1997. Award for Outstanding Volunteer Service to Our Community (United Way of Benton-
Franklin Counties.

1996. Award of Merit, John Wagoner, Hanford Site Manager, for Participation in Hanford
Historic Building Task Force.

1994. Selected by U.S. Environmental Protection Agency and Washington State Department of
Ecology to serve as an alternate to the Hanford Advisory Board, representing non-union
employees of Pacific Northwest Laboratory and the Hanford Environmental Health Foundation.

PROFESSIONAL AFFILIATIONS
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Registered Professional Archaeologist. Member of American Anthropological Association,
National Association for the Practice of Anthropology, Society of American Archaeology,
Society for Applied Anthropology (Fellow), Society for High Plains Applied Anthropology,
Society for Historical Archaeology,

Correspondence Editor, Journal of Northwest Anthropology. South Fork Press. Moscow, Idaho.

Contributing Editor, The Applied Anthropologist. High Plains Society for Applied
Anthropology.

Committee Head, American Indian Committee, Society for Applied Anthropology.

1997. Elected to Governing Board, National Association for the Practice of Anthropology, a
division of the American Anthropological Association, 2 year-term, ended November 1999.
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GREGORY A. STOETZEL, Environmental, Safety and Health Principal Engineer
Safety and Health Department
Battelle, Pacific Northwest National Laboratory

Education

B.S. Science, Penn State University 1973
M.S. Bionucleonics, Purdue University 1976

Experience

Mr. Stoetzel joined Battelle in 1976, and has over thirty years of work experience in the
operational health physics, emergency preparedness, and environmental assessment areas.
Details of his work experience are presented below:

Operational Health Physics. Mr. Stoetzel has extensive experience in writing technical basis
guidance documents to support Federal health physics regulations. He was the primary
technical contributor to the Department of Energy (DOE) Implementation Guides on
workplace air monitoring and on sealed radioactive source accountability and control. He
was a technical contributor to the DOE Radiological Control Manual, the Hanford Site
Radiological Control Manual, and to several DOE Good Practices Manuals covering topics
such as ALARA and operation of uranium and plutonium facilities. He was also a contributor
to the workplace air monitoring guidance developed by the Nuclear Regulatory Commission
(NRC) to support implementation of 10 CFR Part 20.

Mr. Stoetzel has provided health physics support to DOE contractors and programs in the
following areas: writing radiation protection manuals and radiological protection portions of
safety analysis reports; evaluating facility conceptual design reports for adequacy of
shielding, radiation detection instrumentation, and ALARA considerations; and performing
occupational dose assessments for inclusion in environmental assessments and environmental
impact statements.

Mr. Stoetzel has performed qualitative air flow studies (i.e., smoke testing) at over 12 nuclear
facilities as a means of evaluating the adequacy of workplace air sampler and monitor
locations.

Mr. Stoetzel has provided health physics support to several Department of Army projects.
Specific work has included determination of the best survey methods and instrumentation for
performing release surveys on depleted uranium contaminated components, and the
evaluation of component decontamination methods to ensure worker safety.

Currently, Mr.. Stoetzel is assigned to Battelle's Safety and Health Department.
Responsibilities include 1) conducting compliance inspections of nuclear facilities
against requirements in 10 CFR Part 835 and the DOE Radiological Control Manual
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(RCM), 2) writing health physics procedures to support implementation of 10 CFR
Part 835 and the RCM, 3) providing technical support to Battelle's air
sampling/monitoring program and area dosimeter program, and 4) developing
technical methods for uncontrolled release of work areas and materials and equipment
from radiological control.

Emergency Preparedness. Mr. Stoetzel was a contributor for approximately fourteen
years to a Battelle program that provided technical assistance to the Nuclear
Regulatory Commission (NRC) in the area of emergency preparedness at commercial
nuclear power plants. He was a team member on about 20 onsite appraisals and
inspections of reactor emergency preparedness programs and an observer on over 50
exercises. Other activities related to this project included performing technical
reviews of exercise scenarios, emergency plans, and emergency procedures. Mr.
Stoetzel was also a technical contributor and coordinator on two special studies for the
NRC, one that reviewed emergency offsite dose projection methods at commercial
nuclear power plants and one that developed emergency environmental sampling and
analysis guidance for radioactive material facilities.

Mr. Stoetze.1 has provided emergency preparedness support to Department of Energy (DOE)
Headquarters and DOE Richland Operations Office (DOE RL). This support has included 1)
development of radiological and nonradiological field data for emergency preparedness
exercises, 2) conduct of emergency preparedness appraisals of individual DOE facilities, 3)
an evaluation of the applicability of the revised protective action guidelines developed by the
Environmental Protection Agency to DOE sites, and 4) upgrading emergency environmental
monitoring activities on the Hanford site. Mr. Stoetzel is currently part of the DOE-RL
emergency response team filling the position of radiological field team coordinator.

Environmental Assessments. For the past five years, Mr. Stoetzel has been a contributor to
the environmental impact statements developed by the NRC for license renewal of nuclear
plants and for early site permits. He has supported development of the radiological health
impact and fuel cycle impact sections. He has worked on environmental impact statements
for three license renewal applications and two early site permit applications.

Professional Certifications

Certified Health Physicist (November 1996 by American Board of Health Physics)
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LANCE W. VAIL

Senior Research Engineer 1I
Environmental Technology Division
Battelle, Pacific Northwest Division
Pacific Northwest National Laboratory

Since joining Battelle in 1981, Mr. Vail has been involved in projects covering a diverse set of water related issues.
His professional experience includes basic and applied research, and regulatory compliance assessments. His areas
of expertise cover a broad spectrum of areas related to water resources.

RESEARCH INTERESTS

Water resource management
Multiple objective tradeoff analysis in water resources
Uncertainty analysis in water resources
Advanced hydrologic process modeling
Impacts of climate on water resources
Neural networks, fuzzy logic, and genetic algorithms applied to water resource issues
Linking simulation models with optimization methods to water resource problems
Linkage of physical and biological models in fisheries management

EDUCATION

B.S. Humboldt State University, environmental resources engineering 1979
M.S. Montana State University, civil engineering 1982

PROFESSIONAL AFFILIATIONS
American Geophysical Union
American Society of Civil Engineers
American Water Resources Association

CURRENT PROJECTS

Hydrologic Site Safety Reviews for Early Site Permits. Principal Investigator and Project Manager. Three
applications for an Early Site Permit (ESP) have been submitted to the Nuclear Regulatory Commission. This
project provides an independent assessment of the hydrologic suitability of the proposed sites. Assessments include
a broad range of considerations such as flooding, low water conditions, ice impacts, seiches, stomi surge, and
tsunamis.

Water-related Environmental Reviews for Early Site Permits. Task Manager. Three applications for an Early Site
Permit (ESP) have been submitted to the Nuclear Regulatory Commission. This task provides an independent
assessment of the proposed sites' environmental suitability. Assessments include a broad range of considerations
such as water-use conflicts and changes in water quality.

Snohomish Basin Characlerization. Technical Contribution. Advanced distributed watershed models were
applied to provide the Tulalip Tribes of Western Washington state with a thorough understanding of the impacts of
logging, development, and climate on the Snohomish River Basin.

Acid Rain TMDL. Principal Investigator and Technical Project Manager. The objective of this work assignment for
Region II of the U.S. Environmental Protection Agency is to develop a preliminary assessment approach for TMDLs
for p1-1 impaired waters listed on the New York State Section 303(d) list. The intent is to enhance and fuirther
develop TMDL program capabilities by providing expertise in both acid deposition and TMDL development. The
development of such an assessment approach requires that available models and data resources be revie'wed.
Systems engineering methods will be used in developing a conceptual model to ensure that the relationships



between models and data are fully understood. The assessment approach will be tested on one or more
representative watersheds to be determined in close coordination with EPA, NYSDEC and Battelle.

Environmental Impact of License Renewal of Coninercial Nuclear Power Plants. Contributor. Mr. Vail assesses
the water use, water quality, and hydrologic impacts of license renewal for the Nuclear Regulatory Commission's
NEPA process. He has performed this function for the following commercial nuclear plants: Calvert Cliffs, Oconee,
Arkansas Nuclear One, and Hatch., McGuire, Catawba, North Anna, Robinson, Ginna, and St. Lucie.

PAST PROJECTS

" Chehalis Basin Characterization. Principal Investigator and Project Manager. Advanced numerical
modeling, and GIS methods were applied to assist the Corps of Engineers in characterizing the Chehalis
Basin in Western Washington State. The Chehalis Basin is subject to frequent flooding. The native
populations of anadramous fish have been stressed to adverse changes in habitat resulting from
development and logging.

" Generic Environmental Impact Statement (GEIS) for Decommissioning Commercial Nuclear Power
Plants. Contributor. Mr. Vail provided expertise in the development of a GElS for decommissioning of
nuclear plants. He provided expertise on water use, water quality, and hydrologic impacts for the Nuclear
Regulatory Commission.

" Imipact of Cliinate on the Lower Yakima Basin. Principal Investigator and Project Manager. The
objective of this three-year EPA STAR Grant Project was to develop and demonstrate an integrated
assessment of the impact of climate variability and climate change on a diverse set of interests in the Lower
Yakima Valley in Central Washington State. Interests considered included: surface and groundwater
supply, surface and groundwater quality, air quality, public health, farm and regional economics, and
fisheries. The project considered the effectiveness of changes in land management (crop selection) and
water management (reservoir operation) in adapting to an uncertain future climate. A diverse set of models
was linked with an optimization procedure to ensure that the tradeoffs between various resource
management objectives were clearly articulated.

" Use of NOAA's Seasonal Climate Forecast for Water Resource Management. Task Manager of
Reservoir Optimization Task. The objective of this NOAA funded project was to show the potential value
of improved climate forecasts in managing surface water reservoirs for multiple objectives. Using a pareto
genetic algorithm, the reservoir operating rules were optimized to define the tradeoff curves for
hydropower, flood control, and instream flow requirements in the Tennessee River basin. Changes in
forecast reliability result in changes to these tradeoffs and thereby express the value of such improved
forecasts.

" Accelerated Climate Prediction Initiative. Task Manager of Water Resources and Habitat Task. This
project will provided a limited, systematic assessment of the potential effects of anthropogenic climate
change over the next half-century on water resources in the western United States. This objective was
accomplished by "downscali.ng" the results of global-scale simulations to the spatial and temporal
resolution needed to drive impact assessment models. Downscaling is particularly important for the West,
where topography is a dominant climate driver. An important aspect of the hydrology of almost all western
rivers is water management. Other than a few headwater streams, the hydrology of most rivers in the west
is strongly affected by water use, and artificial storage. Water management models were used to study the
effect of reservoir operations and understand the implications of climate variability and change on the water
resources of the west.

* Linking Physical and Biological Models, Principal Investigator and Project Manager. The objective of
this three-year Laboratory Directed Research and Development project was to develop and demonstrate an
integrated natural resource analysis framework. This framework: dramatically improves the ability to
integrate physical and biological models, thereby encouraging the utilization of advanced process models;
allows utilization of large, sparse, and distributed data sets (including model output); communicates high-
level tradeoffs and their respective uncertainties; and assesses, communicates, and minimizes scales issues.



During the first year a significant obstacle to successful linking of physical and biological models was
identified to be the fundamental structural differences between such models. The pervasive vagueness of
niles and the multivaluedness associated with temporal/spatial upscaling, suggested an approach using
"fuzzy methods." The second year of this project utilized a variety of fuzzy methods including: fuzzy
arithmetic, fuzzy logic, frizzy clustering, and adaptive neural fuzzy inference systems (ANFIS). A series of
rules and a database from the Multispecies Framework Process were employed to test the various fuzzy
methods. These rules and data are used to define aquatic habitat diversity in the Pacific Northwest. A tool
called FuzzyHab was developed to estimate habitat diversity from a set of categorical statements about the
environment. Each of these categorical statements is vaguely defined. Estimates for each categorical
statement are derived from physical process models.

Integrated Natural Resource Data System. Contributor. This project is to demonstrate INRDS. INRDS is
an advanced, web-based environmental information system that will promote public understanding of
natural resource management issues and assist planners and decision makers in accessing the most relevant
information and analytical tools and evaluating the tradeoffs of alternate actions. http://inrds.poil.4ov

Early Warning of El Nifio Southern Oscillation (ENSO) Evets for Regional Agriculture._Jask Manager
of Reservoir Optimization Task. This project is investigating the current predictability of interannual
variability in climate conditions in the Pacific Northwest to determine whether and how early warning and
seasonal climate forecasts by the Climate Prediction Center (CPC) of the National Oceanic and
Atmospheric Administration (NOAA) forecasts can be used to reduce the vulnerability of irrigated
agriculture to low water-availability conditions. The study is funded by a grant from the economics and
Human Dimensions Program of the NOAA Office of Global Programs. The Economics and Human
Dimensions program aims to improve our understanding of how social and economic systems are currently
influenced by fluctuations in short-term climate (seasons to years), and how human behavior can be (or
why it may not be) affected based on information about variability in the climate system. http:!/elrino-
northwest. labworks.ore

" Impact of Reservoir Operating Strategies on Resident Fish - Mr. Vail has employed several models to
assess the impact on resident fish species of a variety of reservoir operating strategies. This study was
undertaken as part of the Columbia Basin System Operation Review process. Mr. Vail helped define the
values and value measures of the Resident Fish Work Group.

* Multiobjective Optimization - Mr. Vail was the project manager of an effort to assess the multiobjective
optimization needs of Bonneville Power Administration. Objectives included: hydropower, resident fish,
anadramous fish, irrigation, flood control, wildlife, and navigation. Mr. Vail developed definitions of the
canonical mathematical form of each of these objectives. The resulting multiobjective statement will be
used to define the required optimization tools.

" Integrated Environmental Monitoring Initiative - Mr. Vail was a co-principal investigator for the
Integrated Environmental Monitoring Initiative. The objective of this initiative was to develop and
demonstrate a comprehensive interdisciplinary methodology targeted to improve the effectiveness of
environmental monitoring and restoration activities. This objective required comprehensive integration of
monitoring regimes, analytical practices, design methodologies, and compliance needs.

" Coupled Simulationl/Optimization of Ground Water Remnediati6n - Mr. Vail developed a computer code
that coupled a ground water flow model with an optimization procedure. The code was able to provide
estimates of the pumping/injection rates that would mitigate or remove a plume at minimal cost.

* Simulation of W4atershed Hydrologic Responses to Alternative Climates - Mr. Vail was the principal
investigator of a project studying the impacts of global climate change on the hydrologic response of a
watershed. The results of hydrologic simulations using distributed snowmelt and soil moisture accounting
algorithms were graphically compared via video displays of daily simulated snow water equivalent, soil
moisture, and runoff for the American River, Washington, which drains 204 square kilometers of the east
slopes of the Cascade Mountains, Washington. Snow water equivalents and snowmelt were simulated
using a simplified distributed temperature-index model augmented with seasonally estimated net solar
radiation. A classification scheme was used to partition the empirical cumulative probability distributions



of precipitation (rain plus melt) and a topographic index over the basin into groups of near-equal
membership. Topographically-based soil moisture capacities were assumed for each class and were
estimated via automated calibration methods using historical data. Tile simulated soil moisture and snow
water accumulations for each class were geographically mapped for visualization. Tests of the effect of
alternative, warmer climates on snow accumulation, the seasonal distribiution of soil moisture, and runoff
were conducted by adjusting historical (daily) temperature and precipitation and repeating the analysis.

Pacific Northwest Climate Change Case Study - Water Resource Impacts - Mr. Vail was investigating the
effects of global climate change on water resources of the Pacific Northwest. Spatially distributed
snowmelt, soil moisture, and runoff models have been combined with a graphics visualization package to
understand the changes in snowpack, soil moisture, and evapotranspiration over time. A weather
classification scheme has been developed which estimates point precipitation as a function of large-scale
atmospheric variables. This allows the synthesis of point precipitation given large-scale meteorological
information as might be produced by GCM simulations. Orographic effects also have a significant role in
defining climate at the watershed scale. Efforts underway to develop a scientific basis to extend the sparse
meteorological measurements available for any watershed in order to estimate the spatial distribution of
precipitation, temperature, and wind speed within the watershed. A reservoir network model for the
Columbia River Basin has been aggregated to fourteen nodes. This network model will be driven by a
collection of index watersheds. A daily hydroclimatological data set has been developed to aid in the
selection of index watersheds.

" Acid Rain Watershed Modeling Project - Mr. Vail directed the hydrologic part of a study to evaluate and
apply several coupled hydrology/geochemical codes that were developed to model the impact of acid rain
on surface water chemistry. The project involved extensive behavior and sensitivity analyses of three
coupled geochemical/hydrological simulation codes.

* Incineration at Sea - The objective of this project was to assess the impact of incinerating toxic waste at
sea on the aquatic environment. Mr. Vail developed a model on an IBM-PC to estimate the concentration
of contaminant in the ocean.

* Aquifer Thermal Energy Storage - The objective of this project was to develop and apply computer codes
that would simulate the trade-offs between different management policies of an Aquifer Thermal Energy
Storage system. Mr. Vail independently developed, validated, and applied several computer codes for this
purpose.

* Flow and Fractured Media - The objective of this study is to develop a state-of-the-art predictive
capability for flow and transport in saturated fractured media. Mr. Vail was responsible for implementing,
modifying, and testing a computer code that models steady flow in permeable media with discrete fractures.
Mr. Vail has also developed a computer code that models steady flow through fractures in an impermeable
rock mass. The fractures can either be specified or generated via Monte Carlo Methods. This code was
applied in an investigation of the potential impact of a nuclear meltdown on groundwater.

" Modeling Flow With Certainty in Hydraulic Parameters - The objective of this study is to develop a
methodology to analyze the uncertainty in predicting piezometric surfaces caused by uncertainty in
groundwater flow parameters. Mr. Vail developed a computer code that couples perturbation and finite-
element techniques to estimate the mean and variance of the piezometric surface.

" Stripa Mine Hydrogeologic Characterization - The objective of this study was to perform three-
dimensional simulations with the CFEST code for ground water flow at the Stripa Mine in Sweden. Mr.
Vail was the Battelle project manager of this effort.



PUBLICATIONS

Coleman A, LW Vail, and A Savery. 2005. "Landscape Classification for Assessment of Impacts of Landuse and
Climate on Water Resources." Presented by Andre M Coleman (Invited Speaker) at 25th Annual Environmental
Systems Research Institute International User Conference, San Diego, CA on July 25, 2005. PNWD-SA-7 118.

Prasad R, LW Vail, CB Cook, and G Bagchi. 2005. "Establishment of Safety-Related Site Characteristics Based on
Consideration of External Sources of Flooding at Nuclear Power Plant Sites in the United States of America."
Presented by Rajiv Prasad (Invited Speaker) at IAEA-India External Flooding Hazards Workshop, Kalpakkan,
Tamil Nadu on August 29, 2005. PNNL-SA-46005.
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1 MS. HODGDON: The testimony is now

2 being distributed.

3 While that's being done, I should note

4 that Mr. Kenyon will respond to any questions

5 concerning those portions of the pre-file

6 testimony for which the staff reviewer is not

7 present today as a witness. The sworn affidavits

8 of those reviewers are attached to the pre-file

9 testimony.

10 Eva Hickey will also respond to those

11 questions -- might respond to some of those

12 questions.

13 The staff -- at this time I would like

14 to identify the staff exhibit which is entitled

15 Results of NRC Staff Environmental Review in the

16 Matter of Exelon Generation Company, LLC, Early

17 Site Permit For Clinton ESP Site, and that would

18 be Staff Exhibit 2.

19 That has been marked as Staff

20 Exhibit 2, the NRC staff.

21 JUDGE ABRAMSON: I'm sorry. Marked as

22 Staff Exhibit 2?

23 MS. HODGDON: Yes, it's Staff

24 Exhibit 2.

25 JUDGE ABRAMSON: And you're about to
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1 distribute that to --

2 MS. HODGDON: We're distributing it

3 now, and the staff would move that it be received

4 into the record as evidence.

5 JUDGE ABRAMSON: Fine. Staff

6 Exhibit 2 is admitted into evidence.

7 MS. HODGDON: The staff -- the NRC

8 staff will now present -- will now present its

9 testimony. I should say the staff will proceed

10 with its presentations in this proceeding.

11 Excuse me, if I may. I have an

12 exhibit I may as well admit now, and that is

13 Staff Exhibit 3. It's been marked as Staff

14 Exhibit 3, and it is two maps entitled Watershed

15 Draining Into the Clinton Lake. Those are being

16 distributed now, and the staff moves that they be

17 admitted as Staff Exhibit 3.

18 JUDGE ABRAMSON: Staff Exhibit 3

19 consisting of two maps?

20 MS. HODGDON: Two maps.

21 JUDGE ABRAMSON: Is admitted into

22 evidence.

23 MS. HODGDON: With that, the staff

24 will now begin its presentations.

25
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1 TOM KENYON

2 called as a witness, after having been first duly

3 sworn, was examined and testified as follows:

4

5 THE WITNESS: Good morning. My name

6 is Tom Kenyon. I'm the NRC project manager for

7 the environmental review of the Exelon early site

8 permit application. I work in the newly formed

9 Division of Site and Environmental Reviews for

10 the Office of New Reactors.

11 I have been a licensing project

12 manager with the NRC for 26 years and an

13 environmental project manager for the last eight.

14 Now, during our presentation we will

15 discuss Exelon's proposed action. We'll describe

16 the staff's environmental review process. We'll

17 discuss the results of our review and some of the

18 key issues, and we'll discuss the staff's

19 conclusions.

20 Before we begin the presentation I

21 would like to introduce the other members of the

22 panel. The rest of the panel members are

23 technical experts from the Pacific Northwest

24 National Laboratory, or PNNL, who the NRC engaged

25 to assist us with the staff's environmental
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1 review.

2 First off is Eva Hickey who is the

3 PNNL task leader for the environmental review;

4 Lance Vail who is a senior research engineer who

5 looked at water quality and hydrology issues;

6 John Jaksch is a staff scientist who will be

7 talking about socioeconomics and the

8 environmental justice review; and Van Ramsdell is

9 our staff scientist who is going to speak about

10 the alternatives and accidents.

11 Now, the proposed federal action is

12 the issuance in accordance with 10 CFR Part 52 of

13 an early site permit for the Exelon site for one

14 additional nuclear unit that has characteristics

15 that fall within the Exelon Plant Parameter

16 Envelope, or PPE.

17 The site proposed by Exelon is located

18 in Dewitt County in central Illinois near the

19 City of Clinton. The Exelon early site permit

20 site is proposed to be located within the

21 existing Clinton Power Station boundaries with

22 the new unit to be adjacent to the existing unit

23 one.

24 No specific plant design has been

25 chosen by Exelon for the new nuclear unit.
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1 Instead a set of bounding plant parameters known

2 as the Plant Parameter Envelope has been

3 specified to envelop the design to be considered

4 for their early site permit site.

5 The PPE is based on one new nuclear

6 unit composed of one to eight reactors or reactor

7 modules. The staff evaluated the proposed site

8 for construction and operation of various numbers

9 of new reactors and/or modules up to a total of

10 6800 megawatt thermal.

11 The new unit would use either a wet

12 cooling system such as the natural draft or

13 mechanical draft cooling towers or a hybrid

14 wet/dry cooling system.

15 Eva Hickey will discuss the PPE

16 concept and how we treated it during the staff's

17 environmental review in more detail later on in

18 this presentation.

19 Now, the purpose and -- I'm sorry, the

20 purpose and need for the proposed action is to

21 provide stability in the licensing process by

22 addressing safety and environmental issues before

23 the plans are built rather than after

24 construction is completed. The process allows

25 for early resolution of many safety and
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1 environmental issues that may be identified for

2 the early site permit site.

3 In the absence of an ESP an applicant

4 may apply for a construction permit and operating

5 license under 10 CFR Part 50 during which safety

6 and environmental reviews of applications will

7 take place while the plant was being constructed.

8 The new or alternative licensing

9 method under 10 CFR Part 52 will still require

10 that all safety and environmental issues be

11 addressed at the time of the staff's review of

12 the combined license, or COL, if no early site

13 permit for the site were referenced.

14 Although actual construction and

15 operation of the facility would not take place

16 until a COL is granted, certain lead time

17 activities such as ordering and procuring certain

18 components and materials necessary to construct

19 the plant may begin before the COL is granted.

20 As a result without this early site

21 review process there could be a considerable

22 expenditure of funds, commitment of resources,

23 and passage of time before site safety and

24 environmental issues were finally resolved.

25 Now, staff has performed the
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1 environmental review of Exelon's early site

2 permit application in accordance with subpart A

3 of 10 CFR Part 52 using the standards for review

4 specified in 10 CFR 52.18.

5 That section requires the commission

6 to prepare an Environmental Impact Statement

7 during the review of an early site permit

8 application that focuses on the environmental

9 effects of construction and operation of a

10 reactor, or reactors, which have characteristics

11 that fall within the postulated site parameters.

12 Paragraph 52.18 does not require the

13 staff to perform an assessment of the benefits of

14 the proposed action such as need for power, but

15 we must evaluate alternative sites to determine

16 whether there is any obviously superior

17 alternative to the site proposed.

18 If the ESP were approved, Exelon could

19 request a combined license within 20 years of

20 issuance of the permit under subpart C of

21 10 CFR Part 52 referencing the early site permit

22 and either a certified or a custom plant design.

23 Exelon has not yet declared when or if

24 they plan to submit an application for a combined

25 license at this site.
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1 An ESP is an NRC decision regarding

2 whether the proposed site is suitable for the

3 construction and operation of a nuclear power

4 plant. It does not give Exelon permission to

5 build or operate the plant.

6 In order to actually build and operate

7 a plant Exelon would have to submit a COL

8 application and the staff would have to perform

9 another Safety Environmental Review. However,

10 Exelon could conduct site preparation activities

11 and limited construction activities under an

12 early site permit provided the staff finds that

13 the applicant's site redress plan would not

14 result in any significant adverse impacts that

15 could not be redressed.

16 The purpose of the site redress plan

17 is in case the NRC issues the requested early

18 site permit. The ESP holder performs the site

19 preparation in preliminary construction

20 activities.

21 The early site permit is not

22 referenced in an application for a CP or a COL

23 and no alternative use is found for the site and

24 the plant is never built, then that site redress

25 plan would be activated to return the early site
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1 permit site to an environmentally stable and

2 aesthetically acceptable condition suitable for

3 future alternative use that conforms with local

4 zoning laws. That would minimize the long-term

5 environmental impacts.

6 JUDGE ABRAMSON: Let me ask you a

7 question at this point.

8 Does the commission -- does the agency

9 require any sort of funds be set aside to deal

10 with site redress? Maybe that's a question for

11 counsel on both sides.

12 Is there anything similar to a

13 decommissioning fund to deal with redress or is

14 it small --

15 MR. FRANTZ: We're not aware of any

16 requirement.

17 MS. HODGDON: I don't believe there's

18 an essential requirement.

19 THE WITNESS: Some of the activities

20 that could be allowed are construction of access

21 roads and support facilities. However, as I said

22 earlier, no construction of components important

23 to nuclear safety is allowed under the ESP.

24 As we've discussed, the staff performs

25 an environmental and safety review in accordance
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1 with 10 CFR Part 52. However, these reviews are

2 performed under two different statutes: The

3 National Environmental Policy Act, or NEPA, and

4 the Atomic Energy Act.

5 So there are some fundamental

6 differences between the approaches used for

7 developing the Environmental Impact Statement and

8 the Safety Evaluation Report.

9 The sources for these differences are

10 based in the statutory and regulatory

11 requirements for each review. The environmental

12 review is performed under NEPA as implemented in

13 NRC regulations found in 10 CFR Part 51.

14 The Staff Safety Review is performed

15 under the Atomic Energy Act and in accordance

16 with the regulations of 10 CFR Part 52. The

17 environmental review considers a broad range of

18 impacts to the environment as a whole whereas the

19 safety review is focused primarily on protecting

20 the health and safety of the public.

21 NEPA requires the staff to determine

22 reasonably foreseeable environmental impacts.

23 The staff has the latitude if numerical data is

24 not available to qualitatively evaluate these

25 impacts.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.c om



818

1 In contrast, the safety review

2 performed under the Atomic Energy Act generally

3 focuses on the results of conservative analysis.

4 Now, this slide shows the review

5 process the staff undertakes during its review of

6 the ESP application. The top portion of the --

7 shows the review related to the site safety under

8 the Atomic Energy Act where the lower portion

9 shows the -- reflects the environmental review

10 process under NEPA. You can see the very

11 different paths and the activities each review

12 process takes.

13 Now, the differences in these review

14 approaches and assumptions can be seen in the

15 following examples: When considering dispersion

16 factors the staff used typical meteorological

17 conditions during the environmental review.

18 Typical is defined as those conditions that give

19 dispersion factors that are exceeded 50 percent

20 of the time.

21 In contrast for the Chapter 15

22 analysis in the Safety Evaluation Report the

23 staff used values for dispersion factors

24 associated with adverse meteorological conditions

25 that were defined as those conditions that give
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1 dispersion factors that exceeded no more than

2 about five percent of the time.

3 JUDGE ABRAMSON: Before you go on, let

4 me take you back to your previous slide, the one

5 that shows the flow chart and let me just note

6 for you and perhaps for future applications of

7 this nature the ACRS report also comes into the

8 hearing. We consider it when we do our

9 evaluation, so it doesn't just go to the

10 commission.

11 THE WITNESS: Okay. I believe the way

12 we wrote this is that the ACRS is included in the

13 Safety Evaluation Report. That's why we felt

14 that you would have the -- be considering it.

15 JUDGE ABRAMSON: Well, I'm just saying

16 your flow chart looks a little odd. It looks

17 like the SER goes up to the ACRS for review that

18 makes a report to the commission, and that's

19 true, but that report also comes into us.

20 THE WITNESS: Thank you.

21 Now, another reason for the

22 differences in approach between the Final

23 Environmental Impact Statement and the SER is a

24 matter of perspective.

25 For example, both the reviews include
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1 consideration of impacts related to hydrology,

2 but in these two documents the staff was looking

3 at hydrology for various different reasons.

4 In the Environmental Impact Statement

5 the staff evaluated the impacts of constructing

6 and operating a nuclear plant on the hydrology of

7 the surrounding area. In the Safety Evaluation

8 Report the staff evaluated the potential impacts

9 of local hydrology on the plant.

10 Thus, in one case the staff is looking

11 from the inside out and in the other case is

12 looking from the outside in. These differences

13 in perspective leads to very different

14 evaluations in relation to the same resource.

15 With respect to the difference between

16 the FEIS and the SER in connection with the

17 treatment of certified and non-certified design

18 the staff reviewed how it addressed designs other

19 than the ABWR and the AP1000 in Section 5.10 of

20 the FEIS and in Chapter 15 of the SER.

21 The staff does not believe that the

22 depth of these analyses for these designs is

23 markedly different. In both reviews the analysis

24 related to accidents focused on the ABWR and the

25 AP1000 because of the level of information that

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealraross.c ,Qm



821

1 was available for these designs. The staff had

2 already performed a site independent evaluation

3 of accidents for these designs as part of the

4 design certification reviews.

5 For the FEIS and the SER the staff was

6 for the first time evaluating the environmental

7 impact of accidents for these designs at a

8 particular site and so that part of the analysis

9 was new.

10 For the other reactor designs in both

11 the EIS and the SER the staff indicated that it

12 was not -- that there was not as much information

13 available, but it judged that the results of the

14 ABWR and the AP1000 as likely to bound the

15 results of the other designs.

16 In both documents the staff indicated

17 that the design other than the ABWR or the AP1000

18 were chosen at the COL stage. The assumption

19 that the results were bounded would have to be

20 confirmed, and we will discuss that matter a

21 little later in our presentation.

22 In summary, because of the differences

23 in the basic goals of the analysis and the

24 environmental and safety reviews, there are

25 differences in the data used and the approaches
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1 applied by the staff in the analysis. Therefore,

2 these differences are to be expected in the two

3 documents.

4 With respect to the staff's NEPA

5 review of environmental matters, the staff's

6 Final Environmental Impact Statement or

7 NUREG-1815 which was dated July 2006 concerning

8 the Exelon early site permit site addresses the

9 results of the staff's analysis which consider

10 and weigh the environmental effects of the

11 proposed action and of constructing and operating

12 one new nuclear unit at the early site permit

13 site.

14 Possible mitigation measures for

15 reducing and avoiding adverse effects were also

16 addressed. The environmental impacts of the

17 proposed action and alternatives to the proposed

18 action as well as whether there is an obviously

19 superior alternative site exists has been

20 addressed, and the staff's -- and finally the

21 staff's recommendation regarding the proposed

22 action based on its environmental review is

23 provided in Chapter 10 of the EIS.

24 Now, certain issues may not be

25 resolved at the early site permit stage, such as
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1 matters excluded by regulation including an

2 assessment of the benefits such as the need for

3 power or a discussion of energy alternatives.

4 Now, however even though it was not

5 required to be addressed, Exelon chose to address

6 energy alternatives, and therefore the Final

7 Environmental Impact Statement includes an

8 assessment of the energy alternatives as well.

9 Other issues that may not be resolved

10 include matters for which specific design

11 information was unavailable such as impacts from

12 postulated accidents of gas cooled reactors or

13 matters for which the staff was unable to reach

14 conclusions based on information provided by

15 Exelon such as ecological impacts to

16 environmental resources during the construction

17 and transmission line rights-of-way.

18 As mentioned earlier, the staff is

19 required to determine whether there is an

20 obviously superior alternative to the proposed

21 site. In order to make this assessment for those

22 impacts to environmental resources for which the

23 staff was unable to reach a single significance

24 level due to insufficient information the staff

25 identified the most likely level of impact for
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1 the purposes of comparisons to alternative sites.

2 The staff indicated a likely impact

3 level for these unresolved issues based on its

4 professional judgment, its experience, and

5 consideration of controls likely to be imposed

6 under federal, state, or local permits.

7 As discussed earlier, the staff has

8 the latitude if numerical data is not available

9 to qualitatively evaluate these impacts, so these

10 considerations and assumptions were similarly

11 applied at each of the alternative sites to

12 provide a common basis for comparison. These

13 impact levels are therefore best estimates of

14 impacts that the staff used for its obviously

15 superior determination.

16 Using this assessment approach the

17 staff concludes that based on its reconnaissance

18 level review of whether there is an

19 environmentally preferable or obviously superior

20 site to the proposed Exelon early site permit

21 site all issues have been addressed sufficiently

22 to support issuance of the ESP.

23 We will discuss the staff's

24 alternative site review in more detail later in

25 our presentation.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.c OM
• o



825

1 JUDGE ABRAMSON: Is this an agency

2 standard, the obviously superior standard, or

3 does it flow from NEPA directly?

4 THE WITNESS: We are required by

5 52.18.

6 JUDGE ABRAMSON: So it's in the --

7 it's from the agency's interpretation of how it

8 wants to administer NEPA.

9 It's not directly out of NEPA. It's

10 52.18. Is that correct?

11 MR. FRANTZ: I believe that is

12 correct. I believe it's 52.18 plus it is in the

13 case law. Various precedents I believe by the

14 appeal board establish that standard, and -- the

15 NRC standard, as far as I'm aware.

16 MS. HODGDON: It comes from a Seabrook

17 decision, a decision by the commission -- by the

18 appeal board which was upheld by the commission.

19 JUDGE ABRAMSON: Thank you.

20 MS. HODGDON: Seabrook Construction.

21 JUDGE ABRAMSON: Thank you.

22 THE WITNESS: Finality for the early

23 site permit issues is provided under

24 10 CFR 52.39. However, the deferred issues would

25 be assessed at the COL or OL stage. At that time
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1 the staff would be required to independently

2 evaluate and be responsible for the reliability

3 of the information it would use while developing

4 an EIS.

5 Therefore, the staff may inquire into

6 the continued validity of information disclosed

7 in an EIS for their early site permit if it's

8 referenced at a COL application and look for any

9 new information that may affect the assumptions,

10 analysis, and conclusions reached in the ESP/EIS.

11 The initial burden to assess newly

12 identified information and those issues that were

13 deferred to the COL or OL application falls to

14 the applicant. The applicant is required to

15 provide information sufficient to resolve any

16 significant environmental issue not considered in

17 the early site permit proceeding either for the

18 site or for the design.

19 The information contained in the

20 application should be sufficient to aid the

21 commission in the development of an independent

22 analysis. Therefore, the environmental report

23 must contain any significant new information for

24 issues related to the impacts of construction and

25 operation of the facility that were resolved in
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1 the ESP proceeding.

2 That would include information that

3 showed that the environmental impacts of selected

4 design -- of the selected design would be greater

5 than those impacts evaluated in the early site

6 permit EIS.

7 The staff would conduct the

8 verification of key assumptions at the COL stage

9 in a manner similar to that employed during the

10 review of the ESP application following the

11 process shown in my previous schematic.

12 If the staff lacked sufficient

13 information to resolve the issue, then it is not

14 given finality under 10 CFR 52.39. An applicant

15 for a COL referencing the ESP would have to

16 address the issue as it would any other deferred

17 issue.

18 However, in many cases for which the

19 staff lacked specific design information, it was

20 still able to assign an impact level for an issue

21 based on the available information and

22 assumptions. Therefore, the staff will evaluate

23 the applicant's process for identifying new and

24 significant information and will also

25 independently confirm the results of that review.
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1 The impacts of the new and significant

2 information on the analysis result -- in the

3 ESP/EIS will be evaluated at the COL/EIS.

4 As discussed earlier, the NRC

5 standards for review of an early site permit

6 application are outlined in 10 CFR 52.18. The

7 NRC staff conducted its environmental review of

8 the Exelon ESP application in accordance with the

9 guidance of review standard RS-002, and that

10 review standard draws from the previously

11 published NUREG-1555 which is the staff's

12 Environmental Standard Review Plan as well as

13 NUREG-0800 which is the standard review plan for

14 the -- for the review of safety and analysis

15 reports.

16 Now, NEPA is a disclosure tool that

17 involves the public and as such it involves the

18 process during which information is gathered to

19 enable federal agencies to make informed

20 decisions and then as part of that process we

21 document the information, and we invite public

22 participation to evaluate it.

23 This last slide of my presentation

24 provides a summary of the review milestones for

25 the environmental review process for the Exelon
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1 early site permit application including the two

2 public comment periods during which the staff

3 obtained input from members of the public, and

4 those are identified in the yellow splashes on

5 the slide.

6 Just to briefly run through these

7 milestones, the application was received in

8 September of 2003, and the notice of intent to

9 issue an Environmental Impact Statement was

10 published in the Federal Register in November of

11 the same year.

12 The staff then conducted the scoping

13 process which included a 60-day common period and

14 met with or contacted federal, tribal, state, and

15 other officials and the public to obtain their

16 input as to the scope of our review.

17 The staff visited the site and the

18 proposed alternative sites in March of 2004 and

19 issued the draft Environmental Impact Statement

20 about a year later.

21 Again, the staff met with the public

22 and held a 75-day common period to obtain the

23 comments on the draft Environmental Impact

24 Statement. After considering all of the comments

25 we received on the draft Environmental Impact

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.ciom



830

1 Statement the staff modified our report, if it

2 was appropriate to do so, and we issued the Final

3 EIS in July of 2006.

4 So unless there are any further

5 questions concerning the review process of the

6 environmental review, I will turn to Eva Hickey

7 and the rest of the panel so they can discuss the

8 results of their review. After their

9 presentations, I will summarize the staff's

10 conclusions.

11

12 EVA ECKERT HICKEY

13 called as a witness, after having been first duly

14 sworn, was examined and testified as follows:

15

16 THE WITNESS: Good morning. My name

17 is Eva Hickey, and, as Tom mentioned, I am the

18 Pacific Northwest National Laboratory team leader

19 for the environmental review of the Exelon

20 application for an early site permit located at

21 the Clinton site.

22 I and my team provided technical

23 support to the Nuclear Regulatory Commission for

24 this effort.

25 I'm a health physicist with over 25
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1 years of experience in the nuclear field with

2 background in emergency preparedness,

3 occupational health physics, decommissioning and

4 radiological environmental impacts. The PNNL

5 team consisted of ten technical exerts providing

6 input to the NRC staff for the Exelon

7 Environmental Impact Statement for an early site

8 permit at the Exelon ESP site.

9 We have three members here today to

10 give presentations and an additional team member

11 to answer questions. I will introduce them

12 shortly.

13 *This morning I'm going to take a few

14 minutes to give you an idea of the process that

15 we used for evaluating the environmental impacts

16 and determining conclusions that are presented in

17 the Final Environmental Impact Statement.

18 Rather than covering specifics on all

19 areas reviewed, we have focused our presentation

20 in three areas: Those areas -- first those

21 issues that have moderate or higher level

22 impacts; second, those issues that the board

23 addressed in their order dated October 23rd,

24 2006, related to accidents; and finally a

25 presentation on alternatives.
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1 To provide an understanding of how we

2 made our determination for our levels of impact

3 I'll explain how we quantify impacts. For each

4 issue we reviewed an impact level is assigned.

5 These levels are described in Chapter 1 of the

6 FEIS.

7 These impact levels are consistent

8 with the Council on Environmental Quality

9 guidance for a National Environmental Policy Act

10 analysis.

11 To be categorized as a small impact

12 the effect would not be detectable or would be

13 too small to destabilize or noticeably alter any

14 important attribute of the resource. To be

15 categorized as moderate impact, the effect is

16 sufficient to alter noticeably but not

17 destabilize important attributes of the resource;

18 and finally for an impact to be considered large,

19 the effect must be clearly noticeable and

20 sufficient to destabilize important attributes of

21 that resource.

22 In conducting its review the staff

23 evaluated environmental impacts based on the

24 bounding parameter values Exelon submitted as

25 part of its application. These values are
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1 referred to as a Plant Parameter Envelope, or

2 PPE. Through the use of the PPE the applicant

3 intended to bound the value of the parameter for

4 all of the reactor designs under consideration.

5 Where PPE values are used as a

6 surrogate for design specific values, the staff

7 expected Exelon to provide sufficient information

8 for the staff to develop a reasonable,

9 independent assessment of potential impacts to

10 specific environmental resources.

11 In some cases the design specific

12 information called for in the Environmental

13 Standard Review Plan, that's the guidance

14 document that we used, the ESRP, may not have

15 been provided in the Exelon ESP application

16 because either it did not exist or it just was

17 not available, so the NRC staff could not apply

18 the ESRP guidance in these review areas.

19 In these cases the NRC staff used its

20 experience and judgment to adapt the review

21 guidance in the ESRP and to develop assumptions

22 necessary to evaluate impacts to certain

23 environmental resources to account for the

24 missing information.

25 These assumptions are discussed in the
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1 appropriate sections of the FEIS, and we have

2 listed the PPE values in Appendix J of the FEIS.

3 JUDGE ABRAMSON: Let me ask you a

4 question about the PPE. As a reviewer who -- if

5 I can address this to you -- both to you and to

6 the staff, when you're looking at a PPE and doing

7 an environmental review is there any reason why a

8 PPE could not be constructed to cover all

9 elements of the environmental assessment?

10 Are there -- to put it another way,

11 are there elements of an environmental assessment

12 that it's just not possible to bound? In other

13 words, why -- is it possible to get the whole

14 environmental thing out of the way at this point

15 is really where we're going.

16 I realize that you may not have had

17 everything here, so this is a more hypothetical

18 question.

19 TOM KENYON: Things that come to mind

20 were some of the issues that we wound up having

21 to leave as unresolved for purposes of the ESP.

22 There were things that Exelon either could not

23 provide or the information just wasn't available,

24 and the biggest thing that comes to mind is the

25 transmission line rights-of-way. That involves
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1 another review process.

2 JUDGE ABRAMSON: That, I can

3 understand. Let's focus on the plant itself.

4 You're talking about a Plant Parameter

5 Envelope which would describe the environmental

6 impacts of the plant itself, and I can understand

7 why you might not be able to deal with

8 transmission issues which aren't addressed, but

9 as to the plant itself are there elements of the

10 plant design that could not have been adequately

11 bounded, and therefore you could not have

12 possibly resolved environmental matters?

13 TOM KENYON: Maybe another example

14 would be the gas cooled reactors. The design --

15 and some of the more advanced such as the IRIS.

16 We didn't have the information for the

17 gas cooled reactors, because the designs are

18 still in the early stages of development, and

19 therefore we could not make any findings in those

20 cases.

21 If you're talking about something like

22 an ABWR, a certified design like an ABWR or an

23 AP1000 they use those to develop their PPE.

24 JUDGE ABRAMSON: Well, but there is a

25 PPE number that you can generate from designs, so
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1 you could have -- what -- my question is very

2 simple, I think.

3 Can you define a complete envelope --

4 maybe it would turn out later that a plant can't

5 fit within that envelope, but could you define a

6 complete enough envelope for the plant parameters

7 so that you could fully resolve all environmental

8 issues related to the plant at this point?

9 TOM KENYON: I think the answer is

10 yes. To give you a little background on the PPE,

11 there was something like two hundred plant

12 parameters that were provided in terms of --

13 maybe from the safety side I'm not sure, but it

14 would seem to me that if you could project a

15 reasonable estimate or Plant Parameter Envelope,

16 you could probably come up with a reasonable

17 value for just about all of it.

18 Now, as you said, you may not have a

19 plant that -- the final plant design may not fit

20 within that envelope, but most of them may.

21 JUDGE ABRAMSON: So since the concept

22 I thought was that if you could define the Plant

23 Parameter Envelope sufficiently, you could

24 complete the environmental review of that --

25 effects of that plant or of a plant that fell
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1 within those characteristics at this point and

2 therefore resolve everything on the environmental

3 side at this point provided you could then later

4 come up with a plant that fit within that

5 envelope you would be done with the environmental

6 impact.

7 Is that an accurate assessment?

8 TOM KENYON: Well, NEPA requires us to

9 become an -- develop an Environmental Impact

10 Statement for any major federal action that has

11 the potential to affect the human environment,

12 so -- quality of the human environment, so we

13 would have to still do an environmental review at

14 the COL stage to verify that they fell within the

15 parameters.

16 JUDGE BARATTA: Couldn't you, though,

17 at that stage adopt the EIS from the ESP review

18 and therefore just have a very limited number of

19 issues, the ones that are, for example, that are

20 precluded from the state, just as the need for

21 power and such?

22 TOM KENYON: I guess I'll just make

23 this one comment. Maybe counsel may want to

24 address from a legal standpoint, but the other

25 one that comes to mind is if Exelon had provided
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1 us with more definitive information such as what

2 they wanted to do for their intake structures, we

3 may have been able to resolve that issue, but

4 they chose not to give us the information.

5 I believe we asked for it. Correct?

6 JUDGE ABRAMSON: I think we understand

7 that. What we're really asking is quite simple.

8 If they gave you a full blown Plant Parameter

9 Envelope, could you have completed the NEPA

10 review except for need and --

11 THE WITNESS: I believe that they

12 could have had they answered all of our

13 requests -- given us the information that we had

14 requested during the review stage, we may have

15 been able to resolve those issues.

16 JUDGE ABRAMSON: In which instance

17 then at the COL stage, as Dr. Baratta suggests,

18 perhaps it might have been a much simpler task to

19 review what's left, need, and what's the other

20 issue?

21 TOM KENYON: Benefits of.

22 JUDGE ABRAMSON: Cost benefits.

23 TOM KENYON: Cost benefits. Yeah.

24 JUDGE ABRAMSON: Thank you. I'm sorry

25 for the digression, but we can see this all
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1 coming down the pike.

2 CONTINUED TESTIMONY OF EVA HICKEY:

3 THE WITNESS: Because the Exelon PPE

4 values do not use a specific design, they were

5 not review by the NRC staff for correctness.

6 However, the NRC staff made a

7 determination that the application was sufficient

8 to enable the staff to conduct its required

9 environmental review and using engineering and

10 professional judgment the staff determined that

11 the PPE values are not unreasonable for

12 consideration by the staff in making its finding

13 in accordance with subpart A of 10 CFR Part 52.

14 During its environmental review the

15 staff used its judgment to determine whether

16 Exelon provided sufficient information for the

17 staff to perform its independent assessment of

18 the environmental impacts of construction and

19 operation of a new nuclear unit.

20 The staff considered the PPE values to

21 be bounding parameters. Therefore, the staff's

22 evaluation serves as a bounding estimate of the

23 potential environmental impacts resulting from

24 constructing and operating a new nuclear unit.

25 As you can see from this diagram, the
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1 staff sought input from a number of different

2 sources such as the Exelon application including

3 the environmental report and the Site Safety

4 Analysis Report.

5 We obtained information from federal,

6 state, and local agencies and from the site audit

7 that was conducted, and we obtained information

8 through the public comments during both the

9 scoping meeting and the public meeting on the

10 draft FEIS including the written public comments.

11 Next I'd like to talk about our

12 analysis approach. The staff evaluated impacts

13 from construction, operation, and cumulative

14 impacts that would occur at the Exelon ESP site.

15 Results of these evaluations are addressed in

16 Chapters 4, 5, 6, and 7 of the FEIS.

17 We also reviewed the applicant's site

18 redress plan against the requirements in

19 10 CFR 52.17(c). This review is discussed in

20 Chapter 4 of the FEIS.

21 In addition to reviewing the

22 environmental impacts at the Exelon ESP site the

23 staff evaluated impacts for alternative sites.

24 Later we'll have a brief presentation of this

25 evaluation.
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1 Once the environmental impacts were

2 identified for the Exelon ESP site and the

3 alternative sites, those impacts were compared.

4 A determination was made that there was no

5 obviously superior site compared to the Exelon

6 ESP site.

7 In addition, the staff determined that

8 the site redress plan is adequate. I will

9 discuss this in more detail later in my

10 presentation.

11 This is the list of the issues that we

12 looked at for construction operation: Land use,

13 air quality, water use and water quality,

14 terrestrial and aquatic resources, threatened or

15 endangered species, socioeconomic resources,

16 environmental justice, historic and cultural

17 resources, and human health.

18 In Chapter 5 we also reviewed the

19 environmental impacts from postulated

20 design-basis and severe accidents, and in Chapter

21 6 we evaluated the environmental impacts with the

22 uranium fuel cycle and solid waste management,

23 transportation of radioactive material, and

24 decommissioning of the ESP unit.

25 Chapter 7 summarizes the cumulative
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1 impacts of the proposed station, construction and

2 operation.

3 JUDGE ABRAMSON: Let me ask you a

4 question about your selection of alternative

5 sites. Does the agency take the view that the

6 applicant's access to alternative sites is a

7 valid consideration, or does the agency take the

8 view that you must look at sites that the

9 applicant has no access whatsoever to?

10 JAMES RAMSDELL: My name is James

11 Ramsdell.

12 The agency view is that it is not

13 constrained by the applicant's selection of

14 alternative sites, but the agency may also adopt

15 or -- adopt the applicant's sites as being

16 reasonable and assess that set.

17 JUDGE ABRAMSON: I'm sorry. I'm not

18 sure that answers my question.

19 My question is does the agency take

20 the view that it's appropriate to limit the sites

21 to those to which the applicant has reasonable

22 access?

23 TOM KENYON: The staff's Environmental

24 Standard Review Plan indicates that that would be

25 one reasonable approach is that if they had
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1 access to a plant or access to the property that

2 that could be a consideration in determining what

3 the alternative site should be.

4 JUDGE ABRAMSON: And if they did not

5 have access, would that be a legitimate reason

6 for ruling out that potential site or at least

7 for deweighting that additional -- that

8 alternative site?

9 JAMES RAMSDELL: I don't believe so.

10 TOM KENYON: I do not know.

11 JUDGE BARATTA: Could you at some

12 point elaborate on why you adopted the

13 applicant's alternative sites?

14 EVA HICKEY: We will be doing that in

15 a later presentation.

16 Are we ready to continue?

17 JUDGE ABRAMSON: Yes.

18 CONTINUED TESTIMONY OF EVA HICKEY:

19 THE WITNESS: Okay. Now I'd like to

20 address the assumptions that we used in our

21 analysis.

22 The staff treated certain statements

23 in the environmental report as a reliable base to

24 support the conclusion in the FEIS. In addition

25 the staff determined that it was important to
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1 document all the assumptions that were made so

2 that at the COL or CP stage the staff would be

3 able to reconstruct the conclusions in the FEIS.

4 For this reason Appendix K was developed.

5 Matters discussed in Table K-I are

6 those that could be analyzed using the PPE

7 concept and were so analyzed in the FEIS.

8 The items in this table will provide

9 the basis for the staff's verification review in

10 which the staff must determine whether or not a

11 specific design in a CP or COL falls within the

12 PPE.

13 Matters listed in table K-2 are those

14 matters that are identified in the environmental

15 report but were not directly considered in the

16 staff -- by the staff in its evaluation. That is

17 there are assumptions the staff was aware of

18 during its review, but they did not impact the

19 staff's conclusions.

20 However, because these assumptions

21 have the potential to affect the staff's analysis

22 should they change by the COL stage, the staff

23 will revisit these matters at that time.

24 Finally, in Table K-3 we list issues,

25 for example, related to transmission lines that
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1 are not directly under the control or purview of

2 Exelon. For example, Ameren IP, not Exelon, owns

3 the transmission lines. Therefore, issues

4 related to the transmission system are out of

5 Exelon's control but based on the guidance in the

6 ESRP need to be evaluated.

7 JUDGE ABRAMSON: I'm sorry. Let me

8 just come back for a second to the selection of

9 alternative sites. The reason that I think it's

10 relevant is you'll recall, or maybe you won't,

11 that during the contested portion of this hearing

12 a major issue was whether or not the applicant

13 needed to consider demand site management which

14 is an action to which they have no access,

15 because demand site management has to be done by

16 the local retail distributor not -- by Exelon --

17 by the applicant in this case who is a base load

18 generator.

19 We felt and found that that was an

20 appropriate limitation on the requirements for

21 alternatives and that Exelon need not examine

22 demand site management as an alternative.

23 We think that -- I think, at least,

24 that that sort of analysis may very well be

25 applicable to looking at alternative sites and
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1 want staff to think about that in the future.

2 That's why we thought it was important here.

3 THE WITNESS: Okay. Next I would like

4 to discuss just briefly the list of the resolved

5 issues that we have identified in the FEIS. This

6 is a summary list. We've got construction

7 impacts, and I will go over just a very few of

8 those issues that are resolved so you'll have an

9 understanding of what they are.

10 For example, construction impacts on

11 ecology, we consider resolved loss of on site

12 habitat, impacts of onsite equipment staging and

13 borrow areas on wildlife habitat, overall impacts

14 of construction activities on aquatic ecological

15 resources, impacts of construction at the Exelon

16 ESP site on terrestrial and aquatic federally

17 listed species, impacts of construction

18 activities on historic and cultural resources,

19 impacts of radiological exposures to site

20 preparation and construction workers, and impacts

21 of the site redress activities on land use at the

22 site and in the vicinity.

23 That's just a short list of the

24 resolved issues from construction.

25 We have a similar list for operational
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1 impacts. Some of those could be characterized as

2 impacts of atmospheric releases other than

3 cooling system releases on air quality, impacts

4 of operation on terrestrial and aquatic federally

5 listed threatened and endangered species.

6 Radiological impacts on members of the

7 public for routine operational releases, and

8 impacts of the uranium fuel cycle for light water

9 reactors.

10 We also had some resolved issues for

11 postulated accidents and the cumulative impacts

12 for construction and operation.

13 Next I would like to address site

14 redress. The staff reviewed the site redress

15 plan. The site redress plan described site

16 preparation activities that would be fulfilled

17 before performing any construction activities.

18 The site redress plan discusses activities that

19 will be performed, and these include

20 recontouring, revegetation and replanting of

21 cleared areas, restoration of sensitive water

22 resource features disturbed in the intake and

23 discharge structures, habitat replacement, use of

24 constructed facilities for alternative purposes

25 or their removal, remediation of contamination
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1 resulting from site preparation, the site redress

2 activities.

3 And the examples of activities that

4 Exelon requested that they be allowed to perform

5 are: preparation for site construction of the

6 facilities, installation of temporary

7 construction support facilities, excavation,

8 constructing service facilities, and construction

9 of structures, systems, and components that do

10 not prevent or mitigate the consequence of

11 accidents that could cause risk to health and

12 safety of the public.

13 From the review of the site redress

14 plan the staff concluded that the potential site

15 preparation activities described in the site

16 redress plan would not result in any significant

17 adverse environmental impacts that could not be

18 redressed.

19 Next I would like to turn the

20 microphone over to our other presenters. We'll

21 have Mr. Lance Vail give a presentation on water

22 quality and use and hydrology. Dr. John Jaksch

23 will give a discussion on socioeconomics, and

24 Mr. Van Ramsdell will discuss accidents and

25 alternatives.
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1

2 LANCE VAIL

3 called as a witness, after having been first duly

4 sworn, was examined and testified as follows:

5

6 THE WITNESS: Good morning. My name

7 is Lance Vail. I'm in the hydrology group at

8 Pacific Northwest National Laboratory where I've

9 been working for the past 25 years. I performed

10 the hydrology analysis for the environmental

11 review.

12 I'm going to discuss the three -- the

13 four areas that we broke the environment down

14 into when we were considering our review of the

15 environment. That was both the watershed, the

16 lake itself, the river downstream of the dam, and

17 the groundwater resource.

18 This figure, although it's difficult

19 to see, shows you the outline of the site and the

20 point of interest here is that down towards this

21 area is where the plant is located. It's

22 surrounded by essentially a fixed water source on

23 either side, and that provides a boundary

24 condition for the surface groundwater system.

25 This provides you a closer up view of
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1 the lake itself and shows you the existing

2 pattern of circulation that occurs in the lake

3 that is induced by the operation of the existing

4 plant's once-through cooling system. Basically

5 the water flows around from the discharge canal

6 and comes back to the intake system.

7 That's the dominant flow mechanism,

8 and downstream from here this is the dam, the

9 Clinton dam, and that's where the flows

10 downstream are regulated, and the dam has no

11 control structure other than a fixed weir at the

12 dam.

13 When we were looking at our water

14 supply assessment we focused on both the --

15 initially on both of the normal heat sink and the

16 ultimate heat sink and quickly identified that

17 the impacts of the normal heat sink would bound

18 the impacts of the ultimate heat sink, and

19 therefore we did not consider the ultimate heat

20 sink further on in the assessment.

21 We considered both the forced --

22 excuse me, the forced evaporative losses and the

23 induced evaporative losses caused by the

24 additional -- that would be caused by the

25 additional unit. We also looked at the blowdown
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1 discharges and considered three alternatives that

2 were laid out: one being the once-through

3 design, a hybrid system, and a dry system.

4 There wasn't adequate information

5 provided on the wet/dry hybrid or the dry system

6 for us to perform an assessment, but we were able

7 to conclude that the impacts of the wet/dry

8 hybrid and the dry cooling towers would clearly

9 be bounded by the equivalent wet tower that was

10 included in the system.

11 The once-through system would have

12 considerably different impacts in terms of

13 changes in the consumptive water loss and the

14 thermal impacts related.

15 When we were considering the

16 construction impacts we identified all the

17 impacts during the construction phase would be

18 small. They had basically identified and I think

19 Dr. Baratta had mentioned it and Ms. Cerafici had

20 responded to it this morning about the sediment

21 erosion; the presence of the loss and the

22 movement at the site is a potential construction

23 issue that would be dealt with through best

24 management practices to keep that impact small.

25 The groundwater system would be
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1 impacted locally and temporarily by dewatering

2 systems that would widely be used for excavation

3 activities.

4 Ms. Cerafici also mentioned

5 appropriately and characterized the external

6 permit requirements, so unless the board doesn't

7 have any questions on those external permit

8 requirements, I'll just proceed ahead.

9 On operational impacts, the impacts to

10 water use were identified as small and moderate

11 under dry conditions, and I'll explain briefly

12 how we did the assessment to come up with our

13 water use impact. We did a calculation that was

14 independent of the applicant's assessment. We

15 did review their assessment, but we also -- the

16 staff did a modelling assessment.

17 And as the applicant had stated that

18 they were going to remain within the existing

19 discharge limits of the CPS system, the staff

20 concluded that that would be a small impact to

21 water quality for the site.

22 Additionally, the staff found that the

23 applicant committed to not using any groundwater

24 resources for operation of the plant and

25 therefore concluded that the impacts to
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1 groundwater would be small.

2 In our independent water assessment we

3 basically did a water budget calculation and

4 estimated inflows in a manner that was different

5 than the applicant had used. That wasn't a

6 rejection of the way the applicant did it. We

7 just felt it was our due diligence to apply a

8 different approach.

9 We used a scaling of an adjacent basin

10 to estimate what those inflows were. We

11 estimated that the outflows based on the spill

12 rating for the dam, the minimum flow releases

13 that are there, the estimate of the inducing

14 operation that is caused by the -- once the

15 operation goes through the cooling system of the

16 existing CPS plant.

17 The PPE value for the plant in

18 operation that was provided there is for a forced

19 evaporation term, and we also included the -- an

20 impact that was to look at the fact that since

21 there would be less water in the lake, the CPS

22 unit would be discharging the same amount of heat

23 to that lake. There would be an additional

24 induced evaporation associated with that, and we

25 just wanted to make sure that that was bounded in
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1 the calculations.

2 So in our results we basically looked

3 at changes in both the lake level and frequencies

4 of downstream flow, and as a result of that we

5 decided that in low water years that the water

6 resource would be noticeably altered but would

7 not be destabilized, and the opportunity to

8 mitigate this is pretty simple in terms of it

9 involves derating this plant to mitigate those

10 impacts.

11 JUDGE ABRAMSON: It may sound simple.

12 THE WITNESS: In terms of cumulative

13 impact, when we were doing our assessment we had

14 already included in the water budget assessment

15 the operation of the existing CPS units, so in a

16 sense our calculation was by its very nature a

17 self-cumulative impact, and, as I said before,

18 the combined discharges from the CPS and EPS

19 would be within the current CPS NPDES

20 requirements, so we felt that would be small too.

21 So I'm going to turn it over to John

22 Jaksch who is going to talk about the

23 socioeconomics.

24 JUDGE ABRAMSON: Shall we take ten

25 minutes and come back? It's a good time for a
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1 break. We've got plenty of time. Let's come

2 back by 10:30.

3 (At this point a short recess was

4 taken.)

5 JUDGE ABRAMSON: We'll note that it's

6 a couple minutes before 10:30. We're trying to

7 make up for time we lost yesterday being late.

8 Staff, you're on.

9

10 JOHN JAKSCH

11 called as a witness, after having been first duly

12 sworn, was examined and testified as follows:

13

14 THE WITNESS: Thank you. Can you hear

15 me okay?

16 My name is John Jaksch. I was

17 responsible for the socioeconomics and

18 environmental justice part of the EIS. I have 30

19 plus years' experience doing socioeconomic and

20 environmental impact work. I have 30 plus years

21 in the technical areas of expertise that are

22 indicated on the slide.

23 In terms of socioeconomic analysis

24 there are three major areas that we looked at:

25 One is physical impacts which would be impacts on
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1 roads, aesthetics, things like that. There are

2 the demographic impacts which are the impacts on

3 the population. There's the impacts to the

4 community which would be such things as economics

5 and taxes, which we view as being beneficial

6 impacts, and housing impacts, recreation, et

7 cetera. And, finally, there is environmental

8 justice.

9 Our main area of focus was the six

10 counts. They include Dewitt, which is the site

11 of the Clinton Power Station, Macon, Logan,

12 Piatt, McLean, and Champaign, and the region of

13 interest is defined as the 50 mile radius around

14 the CPS site.

15 I'm going to talk mainly about the

16 moderate to large impacts both in the

17 construction phase and in the operation phase and

18 finally wind up with the cumulative phase.

19 Most of the economic, socioeconomic

20 impacts are small with the following exceptions:

21 Roads in terms of physical impacts could be

22 moderately impacted with the emphasis there being

23 that heavy construction loads of 80,000 pounds or

24 more, there's an 80,000 pound weight limit in the

25 state of Illinois, could physically deteriorate
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1 the roads over time. A mitigating factor would

2 be to upgrade the rail line going into the site

3 for hauling of heavier construction loads.

4 As far as economy and taxes, most of

5 the impacts in the surrounding counties are

6 small. They are beneficial in terms of the

7 economic impacts in that you have more jobs, et

8 cetera, more collected tax revenues.

9 The exception is Dewitt County in

10 Clinton were both during construction the

11 economic and the tax impacts could be moderate.

12 For Clinton it would be in terms of being close

13 to the site, the major city within six miles of

14 the site, a lot of the construction workers would

15 purchase stuff there, and from Dewitt County's

16 standpoint as the plant is built the assessed

17 valuation goes up, and they would collect

18 property tax revenues as a result of that.

19 In terms of housing, the impacts are

20 generally small. I know there's been a lot of

21 questions and discussions on that, and I would

22 happy to go into detail as to how we arrived at

23 both the small and the moderate conclusion.

24 If you accept the Exelon assumption

25 that most of the workers would come from within
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1 the region since they're already established in

2 the region, the housing impact to Dewitt, Piatt,

3 and the other counties would be small.

4 If, per chance, if over the 20 year

5 period of this potential permit things change and

6 the workers were to come from within the region

7 and decide to locate in the smaller counties,

8 Dewitt, Piatt, and Logan, there could be moderate

9 impacts.

10 JUDGE ABRAMSON: Did you look or did

11 anybody look at the skill set that's needed?

12 THE WITNESS: Yes. Let me kind of go

13 through the process that we used.

14 First of all, my question was whether

15 there would be enough construction workers of the

16 right type within the region and more closer in

17 to construct the plant, and we looked at several

18 things.

19 First of all, as Ms. Cerafici did, we

20 looked at what happened at Clinton in the past

21 when the CPS was built and there was 9,000

22 construction workers that she mentioned. Those

23 came from within the region.

24 We also went back and looked at prior,

25 and correct me if I am wrong, staff, federal
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1 environmental statements from earlier power

2 plants that were constructed by Illinois Power in

3 the state of Illinois.

4 These were mainly from the '70s and

5 '80's standpoint. My concern in doing that was,

6 number one, where the construction workers came

7 from; and, number two, if you were to have more

8 than one power plant built of a nuclear type in

9 the state of Illinois given that you then would

10 be doubling up on the construction workers, what

11 could potentially happen?

12 What we found in looking at those

13 older statements, again, dealing from the '70s

14 and the early '80s is that the construction

15 workers came from within that 50 mile region, so

16 that kind of gave us confidence in the Exelon

17 assumption.

18 The second thing I looked at was

19 current available factual information, and the

20 Bureau of Economic Analysis which is part of the

21 U. S. Department of Commerce, publishes on a

22 county level basis breakdowns of job structures,

23 whether it be construction, manufacturing,

24 farming, et cetera. Those are in the EIS, and

25 from that we found that, again confirming what
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1 Ms. Cerafici came up with, that there was

2 approximately 38,000 within the region, but if

3 you look at the six county area that we focused

4 on, there's about 16,000 construction workers:

5 Third what I did as part of the

6 interview process, and again as you read the EIS

7 you can see I interviewed a lot of people, I

8 consistently asked the locals here and others do

9 you feel that there is enough construction-type

10 people to build this plant, and the answer was

11 consistently yes.

12 Some of them referred back to the

13 9,000 in construction of the CPS and what

14 happened, and so based on that we felt that the

15 small impact on housing was reasonable.

16 The other thing is I also asked when I

17 did the interview process how is the 1300

18 temporary workers that converge on Dewitt County

19 and CPS during the fueling stage, which is about

20 every other year, how is that handled?

21 Most of those workers either rent

22 rooms within the Dewitt area, but most of them go

23 up to Bloomington, Decatur for purposes of

24 housing.

25 The other thing to remember is not all
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1 of those 3,150 workers are going to be converging

2 on the CPS site at the same time. Two things are

3 going to moderate there. There's going to be

4 basically a ramp up and a ramp down.

5 I think, if memory serves me right, 75

6 percent maximum workers would be on the Clinton

7 site at any one time. In other words, that would

8 be 75 percent at the height of the 3,150.

9 The other thing is they're probably

10 going to be going 24 hours a day, and what

11 normally happens, at least when they have the

12 refueling stages, they rent those beds out --

13 you've got three day shifts and people just sleep

14 in that same bed eight hours, and I won't go any

15 further, so that's kind of the rationale that we

16 used.

17 Now, I don't know what's going to

18 happen over 20 years. That could change, but the

19 available housing is in the larger cities, again

20 Bloomington, Normal, Champaign, Urbana, Decatur.

21 There isn't much infrastructure in

22 terms of rental housing or vacant housing in the

23 three smaller counties.

24 Possible mitigating factor if for some

25 reason construction workers do want to locate
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1 closer to the site is there probably would be

2 construction of trailer courts and things like

3 that. The mitigating factor on that is whoever

4 invested in that is going to essentially have to

5 have a very short payback period, because you

6 cannot depreciate those things over a five year

7 period. The realistic IRS regulations are four

8 years.

9 Well, anyway, a long about way, that's

10 the rationale that went into our making our

11 decision that bounding on the housing would at

12 most probably be moderate.

13 JUDGE ABRAMSON: When you looked at

14 the availability of construction workers and

15 people telling you that these -- that there's

16 plenty of construction workers available, did you

17 look at secondary effects, i.e., if folks divert

18 from their current job to work construction on

19 the new site?

20 THE WITNESS: We did consider what

21 you're calling the multiplier effects, that there

22 would be a general upgrading probably

23 particularly among some of the lower income

24 stratus as you go up. In other words, people

25 because of the economic activity, those who are
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1 economically disadvantaged would have the

2 opportunity to move up in scale.

3 We did not look at whether we would be

4 pulling construction workers, say, off a highway

5 project or something like that.

6 Ready to move on?

7 JUDGE ABRAMSON: Yeah.

8 THE WITNESS: Okay.

9 JUDGE ABRAMSON: I gathered that one

10 traditionally does not look at what I would

11 consider those secondary effects.

12 THE WITNESS: Normally you do not. I

13 mean there are ways -- I'm getting -- you know,

14 I'll just briefly answer this. There are ways of

15 answering that. You can do input/output

16 analysis, but that was not done in this

17 particular instance.

18 In terms of station operation, again,

19 all of the impacts were small, again with some

20 exceptions.

21 In terms of aesthetics, there could be

22 moderate impacts during periods of critical low

23 water years.

24 Basically we viewed aesthetics as

25 being visual impacts. If the lake were to lower
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1 down, you would be seeing basically muddy banks.

2 Boats would agitate the water, so you would see

3 more sediment in the water.

4 Since Clinton Lake is on the EPA's

5 303(d) list which is impaired water bodies, it

6 has a nutrient problem, you would expect to see

7 more algae blooms, things like that.

8 As far as the economy and taxes, again

9 emphasizing that these are beneficial impacts.

10 In terms of the economy, the impacts

11 would be small in all counties with the exception

12 of Dewitt County where they would be moderate.

13 In terms of taxes, again, they would

14 be small in all counties with the exception of

15 Dewitt County where the property tax impacts

16 could be potentially large.

17 In terms of recreation which we

18 defined as the ability to recreate or the quality

19 of recreation, the impacts generally would again

20 be small except in critically low water years

21 where they could be moderate, and the other

22 factor in that is another assumption on the part

23 of the applicant was that the operations'

24 workforce would come from within the region.

25 Therefore, they would have established housing
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1 and probably not move.

2 When we looked at the distribution of

3 the current employees that work at CPS, about a

4 third of those, or roughly around 175 workers do

5 live in Dewitt County, or 33 percent.

6 And so we factored in the fact that if

7 that assumption that the applicant has is not

8 true and if they had to recruit from outside the

9 region, that those workers -- operations workers

10 relocating to the region may want to locate

11 closer to the plant.

12 That in turn could have an impact on

13 housing which could be moderate, because given

14 that they are upper scale workers and have a

15 higher pay scale that most of the residents in

16 Dewitt, Piatt, or Logan County that they would be

17 looking for housing of a similar upscale nature,

18 and that might be in short supply in those three

19 counties in which case it would have to be built

20 and would take time to build it.

21 They do not in those three counties

22 build spec houses, although they will build it,

23 and they will come, because the market has not

24 been that great.

25 And finally going back to recreation
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1 in terms of moderate impacts, there could

2 potentially if you were to import about -- the

3 new workforce I think is about 560, 580, that

4 would be about 190 workers again basing on the 33

5 percent, assume that a family of four, that could

6 be about 800 people, and if they all decide to

7 recreate at Clinton Lake, they're in a low water

8 year, that quality of recreation due to crowding

9 and so forth could be impaired. Questions?

10 JUDGE BARATTA: Did you -- in looking

11 at your workforce both for construction and for

12 operation I think you did say that you expected

13 the operating staff to be at a higher economic

14 level.

15 THE WITNESS: That is correct.

16 JUDGE BARATTA: But because of the

17 N Stamp requirements for the construction --

18 THE WITNESS: I didn't catch that last

19 word.

20 JUDGE ABRAMSON: Because of the

21 N Stamp requirements for, for example, nuclear

22 welders and such, the question has been raised

23 elsewhere about the availability of nuclear

24 qualified loaders, for example, and whether or

25 not -- those probably are not available locally
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1 at the present time. Doesn't mean they can't be

2 turned into those.

3 THE WITNESS: We did not get down into

4 that level. My concern again in looking at the

5 operations workforce was you're close to a large

6 metropolitan areas, but, again, if you have more

7 than one unit that is being built in the state of

8 Illinois, and Exelon has seven sites that they

9 own, and those are potential sites, six of those

10 sites for potential nuclear expansion, that would

11 put some pressure, particularly since you have

12 not had a new nuclear unit built in a long time,

13 is what you're alluding to, I think, there could

14 be certain skill shortages, and those would have

15 to be trained, but as far as getting down to that

16 at this point particularly given that we're

17 looking at a 20 year time span, we didn't.

18 JUDGE BARATTA: And I think these are

19 things that are moving the impact towards

20 moderate as opposed to small. That's what I'm --

21 I don't think they're moving it to large. It's

22 just that --

23 THE WITNESS: That's why we didn't

24 pick large, because if you look at things,

25 there's going to be moderating influences over
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1 this time. I mean as the market gets -- as the

2 demand gears up, the market is going to respond,

3 and so the moderate was kind of middle ground to

4 bound the situation at this point in time is the

5 rationale.

6 JUDGE BARATTA: Okay. Thank you.

7 THE WITNESS: Okay. The next slide is

8 the cumulative impacts. Just kind of in summary,

9 small, unless otherwise indicated, and in

10 summarizing, roads again would be potentially

11 moderate. Economy and taxes would be moderate

12 both construction and operation to Dewitt County

13 and large on the tax side for Dewitt County,

14 small everywhere else.

15 Aesthetics and recreation up to

16 moderate for reasons already given. Again, the

17 lake could be physically impacted during critical

18 low water years where you would have water

19 quality, temperature and visibility issues or the

20 quality of the recreational experience may be

21 impaired; and then on housing moderate if, again,

22 the assumptions that we started out with, which

23 there is a lot to support the applicant's

24 assumptions, I might add, should fail to hold.

25 That's it. Any questions?
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1 JUDGE ABRAMSON: I think not.

2 THE WITNESS: Okay. I'd like to

3 introduce Van Ramsdell who will talk about the

4 alternatives and kind of wrap up -- excuse me,

5 Tom is going to wrap up next.

6

7 JAMES RAMSDELL

8 called as a witness, after having been first duly

9 sworn, was examined and testified as follows:

10

11 THE WITNESS: My name is Van Ramsdell.

12 I've been an atmospheric scientist for Pacific

13 Northwest National Laboratory since 1967. In

14 recent years I've been the PNNL project manager

15 for a number of environmental projects for NRC

16 including the preparation of the NUREG-1555, the

17 Environmental Standard Review Plans, the review

18 of license renewal applications, and in this case

19 the review of the early site permit applications.

20 For this project I am the lead

21 technical individual in meteorology. I did the

22 accident analysis calculations, and I

23 contributed, along with Dr. Jaksch and others, to

24 the alternatives section.

25 I'm going to concentrate my comments
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1 today on the accident analysis and on

2 alternatives.

3 The FEIS considers the same set of

4 design-basis accidents that was considered in the

5 FSER. The only difference in the calculations of

6 the consequences of those accidents is in the

7 atmospheric dispersion factor. For the

8 environmental review we use a realistic

9 atmospheric dispersion factor, a median value

10 rather than a conservative adverse meteorological

11 value.

12 The process that we used to do our

13 calculation involved a two-prong approach. The

14 first prong was to comparethe applicant's

15 initial conditions, their selection of

16 design-basis alternatives and their source terms

17 with the design-basis accident set and the source

18 terms in the -- that were developed during the

19 design certification process, and this is

20 primarily for the ABWR/AP1000 reactors.

21 We also considered or did the

22 consequence -- those calculation for loss of

23 coolant accidents for the ACR700 and ESBWR

24 reactors.

25 In comparing the set of accidents we
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1 determined that the applicant did, in fact,

2 select an appropriate set of accidents. We went

3 and compared the release rates for each -- for

4 the accidents on an isotope by isotope basis and

5 was able to make sure that the two sets of

6 release rates were consistent, and I also noted

7 that the design dispersion factors for the ABWR

8 and AP1000 given by the applicant were consistent

9 with those in the design -- developed and design

10 certification process.

11 The second prong was to approach

12 the -- look at the meteorological assessment and

13 determination of the site specific atmospheric

14 dispersion factors. We looked at the

15 meteorological system, the data, and the

16 calculational procedure used by the applicant,

17 their standard procedures, we reviewed the

18 material and concluded that in fact their site

19 specific dispersion factors were acceptable.

20 Then from there it's a matter of

21 checking the arithmetic, and in this case the

22 applicant's arithmetic was correct.

23 Therefore, we determined or deciding

24 our position was one of doing confirmatory

25 calculations rather than the initial
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1 calculations. We adopted the applicant's

2 analysis down to the dose.

3 JUDGE ABRAMSON: But you had

4 independently confirmed them?

5 THE WITNESS: Yes.

6 JUDGE BARATTA: Were there -- in

7 reviewing the atmospheric dispersion factors

8 there seem to be I think in the SER there was

9 note that there was a change that appeared to be

10 occurring over time.

12 THE WITNESS: Yes.

12 JUDGE BARATTA: Did you have concern

13 about that?

14 THE WITNESS: No.

15 JUDGE BARATTA: Did you address that?

16 THE WITNESS: The change that occurred

17 over time was due to a change in the definition

18 of the exclusion area boundary used in

19 calculating the dispersion factors. We looked at

20 it. The concern was primarily one of the safety

21 side, on the safety side.

22 As far as the environmental analysis

23 was concerned for disclosure purposes under NEPA,

24 it wasn't a major change.

25 JUDGE ABRAMSON: And if the change was
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1 due to a change in one of the assumptions, the

2 exclusion area boundary, one could normalize

3 them, I assume?

4 THE WITNESS: It's not linear. I

5 don't think you would want to do that.

6 I'd like to make a comment on the

7 distinction between the design certification

8 atmospheric dispersion factors and the site

9 specific factors. The design dispersion factors

10 are a measure of the atmospheric dispersion

11 needed to ensure that releases from the plant do

12 not result in doses that exceed regulatory

13 criteria. It does not involve any meteorology at

14 all. In fact, you rearrange the dose calculation

15 equation and solve for the dispersion factor.

16 On the other hand, the atmospheric

17 dispersion factors are a site characteristic.

18 They don't involve anything related to the plant

19 except for the definition of exclusion area

20 boundary based on meteorology and exclusion area

21 boundary, so in theory if you compare the site

22 dispersion factors with the design dispersion

23 factors and the site dispersion factors are

24 smaller, then the -- the design dispersion

25 factors for certified design, then you should
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1 have ensured that all doses are below regulatory

2 criteria for the design-basis accidents.

3 JUDGE ABRAMSON: And that was the case

4 here?

5 THE WITNESS: That was the case here.

6 Way below.

7 JUDGE ABRAMSON: You note on your

8 slide it says the doses were typically two orders

9 of magnitude?

10 THE WITNESS: Yeah, typically one to

11 two. That's what's you would expect making the

12 change from the 95th percentile atmospheric

13 dispersion factor to the realistic value.

14 Any questions on design-basis

15 accidents at this point?

16 JUDGE BARATTA: The only question I

17 have again refers to the issue of the non-light

18 water reactors. Are you going to address that in

19 a moment?

20 THE WITNESS: No. I wasn't intending

21 to.

22 I would suggest that if you did a

23 site -- or an isotope by isotope comparison of

24 postulated releases from any reactor with the

25 releases for an ABWR and AP1000 you could
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1 determine the -- whether it was bounded.

2 JUDGE BARATTA: That's --

3 THE WITNESS: We did not look at it.

4 JUDGE BARATTA: So that's why it's

5 considered to be unresolved?

6 THE WITNESS: That's right.

7 JUDGE BARATTA: Okay.

8 JUDGE ABRAMSON: But it only turns out

9 to be relevant, if I understand you correctly, if

10 the applicant decides to put a plant on that site

11 it's not -- it's not one of these, not an ABWR or

12 API000.

13 THE WITNESS: That's right. That's

14 right.

15 As far as severe accidents are

16 concerned the environmental report contains an

17 evaluation of impacts of severe accidents based

18 on -- on correlations that were presented in the

19 generic Environmental Impact Statement for

20 license renewal, NUREG-1437.

21 Staff believes that it's more

22 appropriate to do an evaluation of severe

23 accidents for this application based on site

24 specific information. Therefore, the staff

25 requested that the applicant perform sites and
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1 evaluation, and they did.

2 They provided the staff with the input

3 and output results of their evaluation and that

4 their results were confirmed by -- independently

5 by our own calculations, and we are -- the

6 presentation of material related to the ABWR the

7 AP1000 in the FEIS is based on the applicant's

8 analysis.

9 The probability weighted impacts of

10 severe accidents for the ABWR and the AP1000

11 reactor designs at the ESP site were assessed

12 using source terms for the -- core damage

13 frequencies for those two reactors in addition to

14 or along with Clinton site specific

15 meteorological demographic and land use

16 information provided by the applicant. The risks

17 estimates for these two reactor designs were

18 evaluated against the commission's safety goals,

19 and the risks were found to be significantly

20 lower than the risks set forth in the safety

21 goals. They also were found to be much lower

22 than risks associated with current generation

23 reactors.

24 Here's where Dr. Hetrick is waiting.

25 The core damage frequency estimates were for
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1 internally initiated events. It's been standard

2 practice in the environmental reviews for license

3 renewal to primarily report internally initiated

4 events.

5 Yesterday afternoon Mr. Gabor

6 discussed the general practice of increasing the

7 risks associated with internal events by some

8 numerical factor to account for additional risks

9 associated with externally initiated events.

10 I'd like to add the following

11 information to the information presented by

12 Mr. Gabor: that externally initiated events were

13 considered during the design certification

14 process for the ABWR and AP1000 reactors.

15 The externally initiated events for

16 the ABWR design are discussed in Chapter 19 of

17 the ABWR design control document, and the Chapter

18 19 of the FSER for the AP1000 design has the

19 discussion of externally initiated events for

20 that reactor.

21 Both of the -- these -- those

22 documents consider seismic events, internal

23 flooding, and internal fires. The ABWR design

24 control document also considers tornados.

25 The ABWR design control document does

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.c om



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

878

not include numerical values for core damage

frequencies. Hence, I have a problem bringing it

forward. It uses words such as the CDF for

control building flooding is extremely small.

JUDGE ABRAMSON: That's helpful.

THE WITNESS: The AP1000 FSER includes

some numerical CDF estimates made by the

applicant for design certification. For example,

the CDF for fire during power operation was

estimated to be about six times ten to the minus

eight per reactor year.

The CDF for fire during shutdown was

estimated to be about eight times ten to minus

eight per reactor per year.

Similarly, the CDF for internal

flooding estimated by the applicant for design

certification for the -- for internal flooding

was about three times ten to minus nine per

reactor year.

Now, the staff did not accept or adop

these design or core damage frequencies. Rather

it believed that such conclusions needed to be

based on a detailed probabilistic risk

assessment. However, the staff concluded, and I

quote, that the AP1000 design is capable of
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1 withstanding severe accident challenges from

2 internal fires in the manner of severe to most,

3 if not all, operating plant designs.

4 So we do know something about the

5 potential magnitude of the core damage

6 frequencies, but the staff has not taken a firm

7 position on that issue at this point.

8 JUDGE HETRICK: I want to thank you

9 for your clear explanation, and as far as my

10 question is concerned the applicant's witness and

11 what you said satisfies my question.

12 I have just one other point to ask.

13 You listed a few external events, but you didn't

14 mention aircraft crashes.

15 THE WITNESS: I didn't look at

16 aircraft crashes. I believe the commission has a

17 number of people looking at that issue at this

18 time, but I haven't done anything.

19 While acknowledging -- I do recall

20 looking at the threat of -- risk of aircrafts,

21 and that was covered under the FSER. I did

22 provide that information, looked at that and

23 confirmed it, but that doesn't get me into severe

24 accidents and risk assessments in terms of dose

25 per reactor year and so forth.
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1 JUDGE ABRAMSON: If I recall

2 correctly, there is a standards commission

3 established for the probability of an aircraft

4 crash into the site which creates a threshold for

5 whether it becomes a design-basis accident or

6 not, and that threshold is something like one

7 times ten to the minus eight.

8 THE WITNESS: Right, and we fall below

9 that threshold. The Clinton Lake falls below

10 that threshold.

11 While acknowledging that there is

12 uncertainty in the risk associated with

13 externally initiated events, the staff does

14 conclude that the probability weighted

15 environmental impacts of potential accidents for

16 light water reactors at the Clinton site is of

17 small significance.

18 I'd like to go from -- leave accidents

19 base and go into alternatives. The staff

20 addressed the alternatives to nuclear power

21 generation including the no accident alternative,

22 alternatives not requiring new generating

23 capacity, and alternatives requiring new

24 generating capacity.

25 The no accident alternative would

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



881

1 avoid impacts of site preparation activities.

2 However, it would not accomplish the objectives

3 of the early site permit process such as

4 resolution of siting issues prior to large

5 investments, banking of sites on which nuclear

6 plants might be located, or facilitation of

7 decisions on whether to build new nuclear plants.

8 Alternatives not requiring new

9 generating capacity include energy conservation

10 measures which has been addressed by the board at

11 some length in previous proceedings, purchase

12 power, and extending the life of existing plants.

13 These alternatives were determined not

14 to be reasonable alternatives to new base load

15 generating capacity.

16 Of the alternatives requiring new

17 generating capacity coal fired generation and

18 natural gas fired generation were determined to

19 be viable based on existing technology and base

20 load -- and on resource availability. Other

21 methods of generation evaluated included wind and

22 solar generation, geothermal generation,

23 hydropower, wood waste, municipal solid waste,

24 and other biomass derived fuels, fuel sales, and

25 oil.
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1 These alternatives were determined not

2 to be reasonable for reasons related to resource

3 characteristics, maturity of technology, or in

4 the case of oil, cost of oil.

5 The staff also looked at a combination

6 of alternatives that included a mix of natural

7 gas fired generation, demand site management, and

8 other generation alternatives. When the

9 environmental impacts of new generation -- of

10 nuclear generation were compared with those of

11 coal fired generation and natural gas fired

12 generation and the combination of generating

13 alternatives the staff concluded that none of the

14 alternatives were environmentally preferable to a

15 new nuclear plant.

16 Now, we move to alternative sites.

17 The staff considered alternatives to the Exelon

18 ESP site following guidance set forth in

19 regulatory guides 4.2 and 4.7 and the

20 Environmental Standard Review Plan NUREG-1555.

21 Regulatory guide 4.2 establishes the concept of a

22 region of interest and the use of reconnaissance

23 level information for evaluation of site

24 alternatives.

25 Regulatory guide 4.7 in the ESRP
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1 expand upon these concepts. According to

2 Environmental Standard Review Plan 9.3, which is

3 guidance to the staff, the basis for a region of

4 interest is a state in which the proposed site is

5 located or the relevant surface area for the

6 proposed plant. In this case since the applicant

7 is looking for a merchant plant, the operative

8 issue or area would be the state.

9 JUDGE BARATTA: Why is that, though,

10 because merchant plants can actually through

11 wheeling provide power.

12 THE WITNESS: If you go across state

13 lines, you run into different regulatory

14 structures is one reason for allowing -- being --

15 considering as a primary region of interest a

16 state.

17 Illinois is a sufficiently large state

18 that it would have a reasonable number of

19 potential sites for nuclear generation that would

20 be under a common regulatory structure.

21 JUDGE BARATTA: Is Illinois part of an

22 interconnect like BJM interconnect? Do you know?

23 THE WITNESS: No, I don't know.

24 JUDGE BARATTA: And it would seem that

25 if it were, then that that would be a more
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1 appropriate region of interest.

2 JUDGE ABRAMSON: But, in any case, the

3 constraint you imposed you wanted to look at a

4 region of interest that had a uniformed

5 regulatory environment?

6 THE WITNESS: We looked at -- we spent

7 a significant amount of time discussing the

8 applicant's choice of region of interest on at

9 least two occasions. At the same time we

10 discussed their selection of alternative sites,

11 and we -- after the discussion concluded that in

12 fact their choice of region of interest was

13 appropriate and that there was no rational reason

14 for us to try to expand the region of interest.

15 JUDGE BARATTA: That was based upon

16 the regulatory structure?

17 THE WITNESS: That was one of the, one

18 of the reasons.

19 JUDGE ABRAMSON: It also yielded you

20 six alternative sites.

21 THE WITNESS: Right. The site

22 selection we were asked a question just before

23 the break related to selection of alternative

24 sites.

25 The criteria is -- the staff is to
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1 look at a reasonable number of alternatives. The

2 applicant proposed six real alternative sites

3 plus two generic sites, and when we talked to

4 them, six -- or eight in this case is a

5 reasonable number.

6 The six sites that they proposed were

7 distributed throughout the state. They weren't

8 all in one small area, and all six of the real

9 sites had been subjected to previous NEPA

10 evaluation and had been found appropriate sites

11 for nuclear power generation.

12 On that basis the staff concluded that

13 the alternatives proposed by the applicant were

14 acceptable and so it was not to go beyond the

15 six -- or the -- plus the two generic sites.

16 Had we ultimately found an

17 environmentally preferable site among the

18 alternatives, we would have moved into a second

19 round of evaluation in which we collected and

20 analyzed more detailed information on the

21 alternative that was potentially obviously

22 superior, and we would have done an evaluation

23 which would have included costs of the sites and

24 development of the sites, and in that case

25 ownership would have certainly been a factor in
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1 determination of whether a site was obviously

2 superior, so while in this case ownership wasn't

3 an issue, it could have been, and our review

4 process is geared to take that into account.

5 In the process of our review we

6 visited all six of the alternative sites, and

7 even though Exelon in its review process

8 eliminated three of the sites, the staff gave

9 equal consideration to all six sites.

10 We didn't buy into the -- their

11 reduction in number to three sites. We looked at

12 all six in the same detail.

13 JUDGE HETRICK: What were the other

14 two sites you mentioned?

15 THE WITNESS: They were -- the

16 application includes a generic greenfield site, a

17 totally undeveloped site, no infrastructure, and

18 so forth, and a generic brownfield site, a

19 previously developed industrial piece of land

20 that may have some infrastructure and some

21 development.

22 JUDGE HETRICK: Thank you.

23 JUDGE BARATTA: Before you go on, so

24 really your acceptance of their region of

25 interest and their alternative sites is really
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1 based in part on, okay, that's a reasonable

2 number of sites to look at?

3 THE WITNESS: Yes.

4 JUDGE BARATTA: Okay. So if -- I

5 guess what I'm saying is that the -- while the

6 region of interest came into play, it was more,

7 okay, we've got to look at some reasonable

8 number, and this is as reasonable as any?

9 THE WITNESS: It's a reasonable

10 number, and the region of interest is intended to

11 bound the -- and avoid the -- well, you could

12 have had something on the west coast or something

13 on the east coast. It's to provide some sort of

14 bounds to the analysis.

15 JUDGE BARATTA: The reason why I raise

16 this we have seen other ESPs that do exactly

17 that.

18 THE WITNESS: I am more than happy to

19 be discussing alternatives for the Clinton ESP

20 site rather than either of the other two

21 alternative sites.

22 Using the information available in the

23 environmental report, information that we

24 obtained during site visits, and information from

25 various public sources the staff evaluated
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1 impacts of construction and operation of a new

2 nuclear unit in each of the alternative sites.

3 After an initial review of the available

4 information, the staff determined that there were

5 a number of factors that would contribute to

6 determination of whether a site was

7 environmentally preferable to the Exelon ESP site

8 or not.

9 These factors included land

10 availability, water availability, ecological

11 impacts on transmission line -'- of transmission

12 line construction of intakes and discharges, and

13 on threatened and endangered species.

14 Socioeconomic impacts related to

15 demography, taxes, transportation, aesthetics,

16 recreation and housing, and environmental

17 justice. The staff also concluded that there

18 were a number of factors that were not likely to

19 contribute to differentiation among the Exelon

20 ESP site and the alternative sites.

21 These factors which were generally --

22 which were considered generically include air

23 quality, ecological impacts of cooling tower, and

24 transmission line operation, aquatic ecological

25 impacts other than those associated with intakes
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1 and discharges, socioeconomic physical public

2 service and educational impacts, impacts on

3 historic and cultural resources, non-radiological

4 health impacts, and radiological impacts

5 including impacts of postulated accidents.

6 Tables 9-1 and 9-2 of the FEIS compare

7 the staff's assessment of significant levels of

8 the impacts of construction and operation

9 respectively for a new nuclear unit at the ESP

10 Exelon site and alternative sites.

11 For 12 of the 15 impact categories

12 evaluated for construction the significant impact

13 significance level was the same at all seven

14 sites. That's for 12 of the categories the

15 impact level was the same for all seven sites.

16 In the remaining three categories the

17 significance level of adverse impacts at the

18 Exelon ESP site is no greater than those for any

19 of the other sites. In other words, there's

20 clearly nothing in the construction impacts that

21 would indicate that there would be an

22 environmentally preferable site.

23 For 12 of the 16 operational impact

24 categories evaluated the impacts were beneficial

25 or the impact significance levels were the same
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1 at all seven sites. The significance level of

2 adverse impacts on the Exelon ESP sites is

3 greater than for the other sites in two of the

4 remaining four categories because of temporary

5 moderate impacts during critical low water years,

6 and it's been discussed by both Mr. Vail and

7 Dr. Jaksch.

8 The remaining category in which the

9 ESP site has the potential for greater than small

10 impacts is infrastructure and community. In this

11 category impacts on recreation could be moderate

12 during low water years, and influx on housing in

13 Dewitt and Logan Counties could be moderate if

14 the operations workforce comes from outside the

15 region and locates in those counties.

16 Again, that's been -- those have been

17 discussed.

18 After reviewing the significant level

19 of impacts of construction and operation of a

20 nuclear facility at the Exelon ESP site and six

21 alternative sites the staff concludes that none

22 of the alternative sites is environmentally

23 preferable to the ESP site. In making this

24 evaluation the staff gave due consideration to

25 the differences in level of information that went

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.c om



891

1 into evaluation of impacts at the sites. The

2 impact levels for the Exelon ESP site are based

3 on detailed information. In contrast, impact

4 levels for alternative sites are based on

5 reconnaissance level information which is readily

6 available and so forth.

7 Staff also recognized that evaluation

8 based upon reconnaissance level information could

9 in fact be modified. If we went into further

10 detail, it's possible we could uncover some

11 things that would change the impact levels and

12 make them worse.

13 Based on that conclusion, we conclude

14 that there is no environmentally preferable site

15 to the ESP -- or to the Exelon ESP site, and

16 having reached that conclusion, the staff further

17 concludes that there is no obviously superior

18 site, and if there are no questions, then I'd

19 like to return it to Tom.

20 JUDGE ABRAMSON: Just one quick

21 question. When you say there's no

22 environmentally preferable site you seem to me to

23 be setting some sort of a threshold here for what

24 makes something environmentally preferable.

25 You've gone through this evaluation,
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1 set up a table, looked at small, moderate, large,

2 et cetera. It came down to, as your tables

3 indicate, there were two instances where other

4 sites might be marginally environmentally better,

5 and then you made a judgment that you didn't have

6 enough information to conclude those are

7 really --

8 THE WITNESS: Right. We purposely

9 avoided a numerical ranking scheme. We did not

10 want to get into the precision that that implies,

11 because we clearly don't have that -- we can't

12 make judgments that are that precise.

13 What it boils down to is the only

14 places that the Exelon ESP site might be less

15 desirable than some of the other sites is related

16 to low water years or an off chance that the

17 construction workforce, operation workforce

18 wouldn't behave in a manner in which they behaved

19 in past years.

20 Therefore, we didn't feel that there

21 was enough to force us into the next level of

22 evaluations where we would have had to collect

23 more information and --

24 JUDGE ABRAMSON: So it's a -- I guess

25 what I think is important to have in the record
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1 is that this is a subjective judgment. It's not

2 a quantitative judgment.

3 THE WITNESS: It is a subjective.

4 JUDGE ABRAMSON: And every, every item

5 in your table was evaluated subjectively, and so

6 to reach anything other than a subjective

7 judgment would be irrational. Is that what I'm

8 hearing?

9 THE WITNESS: Yes.

10 JUDGE ABRAMSON: Is that a fair

11 conclusion?

12 THE WITNESS: I think that's a fair

13 conclusion.

14 JUDGE ABRAMSON: Thank you.

15 TOM KENYON: That completes the

16 panel's discussion of the review results of some

17 of the key environmental review areas. I will

18 now provide a summary of the staff's conclusions

19 regarding the Exelon early site permit

20 environmental review.

21 Now in reaching the ultimate findings

22 and recommendation concerning the early site

23 permit application the staff is required to make

24 a number of determinations that are required by

25 NEPA. These determinations include analysis of
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1 any unavoidable adverse environmental impacts,

2 any irreversible and irretrievable commitments of

3 resources, the relationship between short-term

4 uses and long-term productivity of the human

5 environment, the cumulative impacts to the

6 proposed action, and potential alternatives to

7 the proposed action.

8 The staff's associated conclusions are

9 discussed in Chapter 10 of the Final

10 Environmental Impact Statement, NUREG-1815 dated

11 July 2006.

12 With respect to unavoidable adverse

13 impacts the staff concluded that there will be no

14 unavoidable adverse environmental impacts

15 associated with the granting of the early site

16 permit with the exception of impacts associated

17 with the limited site preparation and preliminary

18 construction activities that Exelon may or may

19 not choose to undertake should the ESP be issued.

20 The staff further found reasonable

21 assurance of redress carried out under the

22 applicant's plan in the environmental report will

23 achieve an environmentally stable and

24 aesthetically acceptable site suitable for

25 whatever non-nuclear use that may conform with
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1 local zoning laws.

2 Therefore, the staff concluded that

3 the potential site preparation and preliminary

4 construction activities described in the Exelon

5 site redress plan would not result in any

6 significant adverse environmental impacts that

7 could not be redressed.

8 Further the staff found that there

9 would be unavoidable adverse environmental

10 impacts associated with the actual construction

11 and operation of a new nuclear unit at the Exelon

12 early site permit site should an application be

13 submitted and approved to build such a facility.

14 Although the staff summarized those

15 impacts in Chapters 4 and 5 of its Final

16 Environmental Impact Statement, final assessment

17 of the adverse environmental impacts from

18 construction and operation at the Exelon early

19 site permit site would be performed at the CP or

20 COL stage for issues that were not resolved in

21 the ESP review.

22 With respect to construction

23 activities such unavoidable impacts were

24 primarily related to land use involving ground

25 disturbance for permanent facilities and removal
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1 of some forested habitat, but it also included

2 some potential socioeconomic impacts resulting

3 from potential increased traffic congestion.

4 The EIS discusses the ways in which

5 most impacts would be mitigated by the applicant

6 such as taking action to reduce equipment

7 emissions and fugitive dust.

8 Likewise, with respect to operations,

9 the staff reiterated that unavoidable impacts

10 would be small and described possible mitigation

11 activities such as state regulation of water use

12 and water quality to mitigate cooling system

13 impacts and using tax revenues and local land

14 management plans to mitigate increased growth and

15 use of public services.

16 With respect to irreversible and

17 irretrievable commitments of resources, the staff

18 found that the only such commitments would be

19 resources used by Exelon for site preparation

20 activities and that such resources not used

21 during the ESP stage would be used at the CP or

22 COL stage or for that matter could be used for

23 other activities even if Exelon does not

24 eventually seek a CP or a COL at the ESP site.

25 The staff notes, however, that
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1 irretrievable commitments of resources during

2 construction generally would be similar to those

3 of any major construction project and would

4 depend on the specific design.

5 The staff also determined that the

6 materials required for construction and the

7 uranium required for operations would be of small

8 consequence with respect to the availability of

9 such resources.

10 With respect to the relationship

11 between short-term uses and long-term

12 productivity of the human environment the staff

13 found that the only short-term use of the

14 environment that could occur if the proposed

15 action is implemented would be site preparation

16 activities authorized in the ESP, and any such

17 activities are unlikely to adversely affect the

18 long-term productivity of the environment. The

19 assessment of the relationship between local

20 short-term uses of the environment and the

21 maintenance and enhancement of long-term

22 productivity would be performed at the CP or COL

23 stage.

24 With respect to cumulative impacts the

25 staff concluded in Chapter 7 of the Final
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1 Environmental Impact Statement that potential

2 cumulative impacts were determined to be small.

3 The staff did note, however, that some impact

4 issues had the potential for moderate adverse

5 impacts most of which would occur under temporary

6 circumstances or as a result of a larger than

7 expected concentration of construction workers

8 that would settle near the Exelon ESP site.

9 However, several areas involving

10 terrestrial and aquatic ecosystems,

11 non-radiological health, and radiological impacts

12 of operation of non-light water reactors remain

13 unresolved at this time and will have to be

14 addressed at the CP or COL stage of the review.

15 In performing its alternative

16 evaluation the staff considered energy

17 alternatives, plant design alternatives, the

18 applicant's alternative site selection process,

19 and the applicant's six proposed alternative

20 sites.

21 While the staff has identified some

22 differences in the environmental impacts of both

23 construction and operation at the proposed and

24 alternative ESP sites the staff concluded that

25 none of these differences were sufficient to
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1 determine that any of the alternative sites are

2 environmentally preferable to the Exelon ESP

3 site.

4 Therefore, using the two-step review

5 process identified in the staff's Environmental

6 Standard Review Plan the staff concluded that

7 none of the alternative sites identified is

8 obviously superior to the proposed Exelon early

9 site permit site.

10 Now, with respect to the staff's

11 compliance with Section 102.2 of NEPA, subpart A

12 of 10 CFR Part 51 the staff has used a systematic

13 interdisciplinary review approach in its decision

14 making regarding the environmental impacts of the

15 proposed action, and we have complied with the

16 applicable requirements set forth in sections

17 102(2) (A), (C), and (E) of NEPA.

18 To summarize, the staff has complied

19 with these NEPA requirements by conducting the

20 following activities: To begin the staff

21 documented the results of its environmental

22 review in the Final Environmental Impact

23 Statement dated July 2006. In which the staff

24 considered the potential environmental impacts of

25 the proposed action.
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1 The staff considered numerous subjects

2 and impacts including the purpose and need of the

3 proposed action, the alternatives to the proposed

4 action, compliance with applicable regulations,

5 and the technical and environmental matters

6 discussed in that document.

7 Second, NEPA requires a federal agency

8 to address certain environmental matters such as

9 unavoidable environmental adverse impacts,

10 irretrievable and -- irreversible and

11 irretrievable commitments of resources, and the

12 other matters that I have just discussed.

13 Staff has compiled with these

14 requirements while performing its environmental

15 review.

16 Third, NEPA also requires that an

17 agency consult with and obtain the comments of

18 any federal agency which has jurisdiction by law

19 or special expertise with respect to -- with

20 respect to any environmental impact involved, and

21 the staff has compiled with this requirement as

22 well.

23 A list of the agencies and persons

24 consulted during the staff's review can be found

25 in Appendix B and includes such agency as the
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1 U. S. Fish And Wildlife Service and the National

2 Oceanic and Atmospheric Administration Fisheries

3 as well as state and local agencies including the

4 Illinois Environmental Protection Agency, the

5 Illinois Department of Natural Resources, and the

6 Illinois Historic Preservation Agency as well as

7 some local agencies -- social agencies, and

8 discussions with other local contacts as well.

9 In addition, Appendices D and E

10 contain the public comments that were received by

11 the staff during the scoping process in response

12 to its draft Environmental Impact Statement along

13 with the responses -- along with the staff's

14 responses.

15 Fourth, NEPA requires the federal

16 agency to address alternatives which we have done

17 in the Final Environmental Impact Statement and

18 have discussed today.

19 And finally subpart A to 10 CFR

20 Part 51 contains various requirements, both

21 procedural and substantive, that are applicable

22 to an early site permit EIS reviews.

23 These requirements include the

24 environmental review process that I discussed at

25 the beginning of my presentation, and the staff
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1 concludes that the applicable subpart A

2 requirements have also been satisfied.

3 Therefore, in light of its findings

4 and conclusions the staff's recommendation

5 related to the environmental impacts of the

6 proposed action is that the early site permit

7 should be issued. These staff conclusions and

8 recommendations came from the analysis that are

9 documented in the Exelon ESP Final Environmental

10 Impact Statement dated July 2006. As noted in

11 the discussion of the Section 4.3.1 of the

12 Environmental Impact Statement the staff

13 recommended that the permit be issued with a

14 permit condition related to compliance with

15 Section 401 certification process as required by

16 the Federal Water and Pollution Control Act which

17 is managed by the Illinois Environmental

18 Protection Agency.

19 So, in conclusion, the staff

20 recommends that the early site permit be issued

21 to Exelon and concludes that protection of the

22 environment does not require denial or any other

23 further environmental conditioning of the permit.

24 And that completes the staff's

25 environmental presentation.
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1 JUDGE ABRAMSON: Let me pick up at

2 this point. We had asked the staff yesterday if

3 they could look at the tables presented at the

4 end of the Applicant's Exhibit 3 which started on

5 page 36 and went through page 38 thereof. Does

6 the staff have an idea when they'll be able to

7 give us their feedback on that?

8 MS. HODGDON: I believe the board said

9 yesterday --

10 JUDGE ABRAMSON: We said five days.

11 MS. HODGDON: They said five days and

12 ask if we could do it faster than that. We have

13 looked at them, but we're not ready to -- so five

14 days.

15 JUDGE ABRAMSON: Five business days.

16 MS. HODGDON: Five business days I

17 think we agreed is enough.

18 TOM KENYON: I need to go back and

19 verify some of the statements in the table.

20 JUDGE ABRAMSON: Now, Dr. Baratta has

21 advised me that he has something like 150 further

22 questions to ask you at this point, so I'll turn

23 it over to him.

24 JUDGE BARATTA: I think I'll forego

25 those questions for now. We'll provide them in
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1 writing at a later point, though.

2 JUDGE ABRANSON: So let me -- let me

3 just pursue for a moment you both have asked to

4 provide the proposed findings, and this board

5 does not prefer to issue an extremely detailed

6 ruling on this matter.

7 We have to make five findings, and we

8 would appreciate if your proposed findings would

9 be short, concise, and help us with making the

10 five findings we need to make, but let's not go

11 into -- we don't need proposed findings on every

12 instance of every element of what you have

13 discussed with us or presented to us in these two

14 days.

15 We find that will be -- it's not our

16 intent to go into that level of detail in our

17 ruling on this matter, so keep it short, and you

18 know the rest of that statement.

19 MR. FRANTZ: Mr. Chairman, if I may, I

20 want to clarify one thing that you may have

21 misspoken on. You mentioned the NRC standard for

22 the probability of airplane crashes. I think you

23 referred to ten to the minus eight.

24 JUDGE ABRAMSON: Ten to minus seven.

25 MR. FRANTZ: Yes, ten to minus seven
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1 as reflected in the Standard Review Plan.

2 JUDGE ABRAMSON: Thank you.

3 MR. FRANTZ: Also, if you would like,

4 I do have the citation to the Seabrook case on

5 the obviously superior standard that we referred

6 to earlier. As Ms. Hodgdon mentioned there's

7 also a mention to the appeal board cases. There

8 are commission decisions. The commission's

9 decision is CLI-77-8 at 5 NRC 503.

10 JUDGE ABRAMSON: Thank you very much.

11 Do you have any further matters?

12 MR. FRANTZ: No.

13 JUDGE ABRAMSON: Well, I assume --

14 MS. HODGDON: Yes, we were speaking of

15 corrections. The staff would like to correct --

16 offer a corrected slide to correct the slide that

17 was identified by Judge Abramson as having an

18 omission and failing to have an arrow that showed

19 that the ACRS letter was a statutory part of the

20 hearing, and that -- so the staff has added an

21 arrow to that.

22 JUDGE ABRAMSON: Thank you very much.

23 MS. HODGDON: We're very grateful for

24 that correction, and we would like to offer --

25 I'll identify this. We would like to -- it's not
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1 marked. Somebody take care of this. It would be

2 Staff Exhibit 4, and it would correct the slide

3 which is slide 8 in the Staff's slides that are

4 part of --

5 JUDGE ABRAMSON: Do you have any

6 objection to that?

7 MR. BESSETTE: No objection.

8 JUDGE ABRAMSON: How about from the

9 board?

10 Okay. Staff Exhibit 4 will be

11 admitted into evidence. Thank you for making the

12 correction.

13 MS. HODGDON: Thank you.

14 JUDGE ABRAMSON: Now just an

15 administrative matter will the staff and the

16 applicant both be presented at the limited

17 appearance session this evening?

18 MR. FRANTZ: We will.

19 MS. HODGDON: Yes, we will.

20 JUDGE ABRAMSON: Okay. And we can

21 talk over there. I think that session starts at

22 6:00 p.m., Karen, is that right?

23 6:00 p.m. this evening, and I think we

24 probably -- at least the board will go over there

25 early and make sure the room is set up
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appropriately.

With that, we thank the parties for

their efforts and their contribution to this

mandatory hearing, first of its kind for an ESP

and second of its kind in many, many years, and

it's been very helpful to the board, and with

that, the mandatory hearing for the Exelon ESP

application is concluded.

(Hearing is concluded.)
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