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INTERVENOR'S NEW CONTENTIONS

Pursuant to 10 C.F.R. § 2.309, 10 C.F.R. § 52.81 and the Atomic Safety and

Licensing Board's amended scheduling order issued August 11, 2010,1 the Blue Ridge

Environmental Defense League with its chapter Peoples Alliance for Clean Energy

("BREDL" or "Intervenor") hereby files new contentions based on new information in

Dominion-Virginia Power's ("Dominion") June 29, 2010 revision to its Combined

Operating License Application ("COLA").

This brief sets forth with particularity the contentions we seek to raise.

Intervenor has representational standing, through our members, to make this request. The

Atomic Safety and Licensing Board ("ASLB"), pursuant to the Commission's fifty-mile

proximity presumption, has determined that BREDL has standing to intervene in this

proceeding. See LBP-08-15.

The Board's prior scheduling orders are amended to provide that BREDL shall file any new
contentions based on new information in Dominion's June 29, 2010 revision to its COLA on or
before October 4, 2010. ORDER (Setting Deadline for Filing New Contentions Based on New
Information in the Applicant's June 29, 2010 Revision to the License Application) at 7, August
11,2010
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BACKGROUND

This proceeding concerns the application for a combined license ("COL") filed

pursuant to 10 CFR Part 52 Subpart C by Virginia Electric and Power Company (d/b/a

Dominion Virginia Power) ("Dominion" or "Applicant") on November 26, 2007 and

supplemented by letters dated January 17 and 28, 2008. The application was accepted for

docketing on January 28, 2008; its design basis was the Economic Simplified Boiling

Water Reactor ("ESBWR"). On May 18, 2010 Dominion informed the Nuclear

Regulatory Commission that it had selected a new Advanced Pressurized Water Reactor

("APWR") design as the basis for its Combined License (10 CFR Part 52) for its

proposed North Anna Unit 3.

BREDL hereby sets forth with particularity our contentions. We incorporate into

our contentions the specific issues of law or fact to be raised, the bases for our

contentions and statements of fact or expert opinion in support of our contentions.

Further, we demonstrate that the issues we raise are within the scope of the proceeding,

that the issues are material to the Commission's licensing responsibilities, and that there

exists a genuine dispute between Petitioners and the licensee.

CONTENTION ONE: The Environmental Review is Insufficient

Specific statement of law or fact to be raised or controverted

Consumptive water use intended by the North Anna Unit 3 project requires

significant additional environmental review. The National Environmental Policy Act

requires NRC to evaluate a range of reasonable alternatives and their impacts. 10 CFR §

51.45. Licenses for the construction and operation of nuclear power plants require

Federal Consistency reviews if the permitted activity affects land or water uses in the
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coastal zone under the Coastal Zone Management Act (CZMA). North Anna is within

the coastal zone.

BUsis

Pursuant to § 51.45 (b)(3), "The discussion of alternatives shall be sufficiently

complete to aid the Commission in developing and exploring, pursuant to section

102(2)(E) of NEPA, 'appropriate alternatives to recommended courses of action in any

proposal which involves unresolved conflicts concerning alternative uses of available

resources.' To the extent practicable, the environmental impacts of the proposal and the

alternatives should be presented in comparative form." This contention is supported by

the expert affidavit of Arnold Gundersen which is submitted today.

Statement of facts

Admission of this contention would allow the NRC a unique opportunity to

protect. Lake Anna from the increased thermal load of the new design of North Anna Unit

3. The US-ABWR could be fitted with an air condenser rather than the typical water tube

condenser design; an air condenser would have no thermal impact upon the Lake and its

aquatic environment.

According to Dominion's amended license application, two pollutants in the

effluent from Unit 3 would exceed water quality criteria: copper and tributyltin (TBT).

TBT is an anti-fungal agent used in, among other things, industrial water systems such as

cooling towers. TBT causes immunosuppression. As stated below, the choice of power

plant cooling systems will have an impact on the concentrations of these pollutants.

Dominion Power has filed a Combined License Application to build North Anna

Unit 3, a 1,700 MWe Mitsubishi Pressurized Water Reactor. North Anna Unit 3
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Combined License Application (COLA) Environmental Report, as filed with the U.S.

Nuclear Regulatory Commission (NRC), has significant deficiencies in its analysis

resulting in serious unresolved issues with consumptive water use that will negatively

impact the health and vitality of Lake Anna. North Anna Unit 3 was originally proposed

as a Boiling Water Reactor (BWR) with an electrical output of slightly more than 1500

MWe. If the North Anna Unit 3 is constructed as the new design proposes, it will be one.

of the largest nuclear reactors in the world. Because the new PWR design has a lower

thermodynamic efficiency, the North Anna Unit 3 will require an inordinately large draw

of water from Lake Anna in order to cool the reactor. See Gundersen Affidavit.

According to Dominion, more than Ten Billion British Thermal Units per hour

(IOEOBTU/hr) of heat would need to be dissipated. Two other nuclear power plants are

already using Lake Anna as a heat sink and cooling facility, and thus have already

significantly warmed Lake Anna. Unit 3 will withdraw up to 22,000 gallons of water per

minute from Lake Anna to replace water lost from the operation of the cooling tower.

This means that North Anna 3 would withdraw over 11 billion gallons of water from

Lake Anna annually. North Anna Unit 3 Environmental Report Table 3.0-2.

Additionally, according to Dominion's Table 3.0-2, during each minute of

operation the proposed Unit 3 power plant would release 5,500 gallons of cooling tower

blowdown water into Lake Anna. Thus, 3 billion gallons of water annually would be

returned to Lake Anna as heated and with additional chemical contaminants.

The difference between what would be withdrawn from Lake Anna and what is

returned to the lake each year by Unit 3, its consumptive use, amounts to approximately 8

billion gallons per year. So, in addition to the environmental burden of 3 billion gallons
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of heated and chemically contaminated water that will be dumped into Lake Anna each

year, the lake will face an enormous yearly consumption of water that will be withdrawn

and never returned. Water returned to the lake as blowdown would have approximately

four times higher concentrations of pollutants and minerals than the water which was

withdrawn including biocides and algaecides used within the cooling towers to prevent

them from becoming clogged with mold and mildew. As stated above, the anti-fungal

agent TBT effluent levels from unit 3 would be exceeded.

Both of these constituents are already present in the lake water at concentrations
equal to or greater than the current VPDES water quality criteria. The presence
of both of these constituents is unrelated to the operation of the existing Units I
and 2, and Unit 3 would not contribute to the amounts already existing in the
lake. Additionally the increase in concentrations of these constituents in the
discharge to the WHTF attributable to the operation of Unit 3 would be
essentially immeasurable using current VDEQ-approved analytical methods.

COLA Revision 3, June 3 2010, page 5-2. Notwithstanding the fact that this pollutant is

already in Lake Anna and would be increased in "immeasurable" (immense, vast)

amounts by Unit 3, its environmental impact would be correspondingly reduced by dry-

cooling at North Anna.

Further, blowdown water would be approximately 20 degrees hotter than the lake

to which it is being~returned. The proposed North Anna 3 nuclear power plant would use

as its heat sink the process of evaporation with water withdrawn from Lake Anna. There

are three types of cooling tower designs currently in use by the power generation

industry: natural draft, mechanical or forced draft and dry cooling. Dominion plans a

mechanical draft system. In an air-cooled condenser, the steam that leaves the turbine

passes directly to a dry cooling tower. There is no consumptive use of lake water and,

without blowdown being sent back into the lake, contamination is reduced and water
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quality increased.

It may be less expensive for North Anna Unit 3 to continue to add waste heat into

Lake Anna than to completely eliminate any waste-heat to the Lake through the use of

air-cooled condensers. Air-cooled condensers are already in use in the electric industry

but could not be retrofitted for use at North Anna 3 after the plant has begun construction.

However, the problems detailed here would be completely eliminated by the installation

of air-cooled condensers by Dominion Power at its proposed North Anna Unit 3 nuclear

power plant.

The change from a boiling water reactor to a pressurized water reactor design for

the proposed North Anna Unit 3 nuclear power plant has created the opportunity to

reduce the additional heat load on Lake Anna to zero. Dominion Power is already

conducting a complete redesign effort on its proposed North Anna Unit 3 in changing it

from a BWR to a PWR, thus at this early stage in the design process, these air-cooled

condensers offer significant environmental benefits with inconsequential costs associated

with such a modification. A further environmental review is necessary to meet the

requirements of NEPA and to protect public health and environmental quality.

CONTENTION TWO: Unit 3 Seismic Spectra Exceedance

Specific statement of law or fact to be raised or controverted

Geologic and seismic criteria are found in 10 CFR § 100.23 and detail the

requirements for determining whether a proposed site is acceptable for a nuclear power

plant, An exemption from NRC regulations must comply inter alia with 10 C.F.R. § 52.7

and 10 C.F.R. § 52.93. Dominion has improperly requested a site-specific exemption

from the Design Control Document Tier 1 for proposed North Anna Unit 3.
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Basis

Pursuant to 10 C.F.R. § 52.7, the granting of an exemption request by the Nuclear

Regulatory Commission must meet the minimum criteria for ground motion and certified

seismic design response spectra ("CSDRS") specified in DCD Tier 1. The Commission

cannot undermine key site parameters or license the unsafe construction of a nuclear

power plant. Further, exemption requests are subject to COL hearings. 10 C.F.R. §

52.63(b)(1).

Statement of facts

The regulations unequivocally states the responsibilities of the license applicant-

for a COL:

Each applicant shall evaluate all siting factors and potential causes of failure,
such as, the physical properties of the materials underlying the site, ground
disruption, and the effects of vibratory ground motion that may affect the design
and operation of the proposed nuclear power plant.

10 CFR § 100.23 (d)(4) The site criteria include the following assessments: earthquake

ground motion, surface tectonic and non-tectonic deformations, seismically induced

floods and waves, soil and rock stability, liquefaction potential, slope stability, cooling

water supply, and remote safety structure siting.

In their amended COLA, Dominion states that the proposed Unit 3 cannot not

meet the standards for safe shutdown during an earthquake. The COLA states, "The site-

specific SSE peak ground acceleration (PGA) is greater than the value of 0.3g, as defined

in DCD Tier 1, Table 2.1-1." North Anna 3 Combined License Application Revision 3

Part 7: Departures Report at 2-1. According to Dominion, both horizontal and vertical

movements would exceed the regulatory requirements of a safe-shutdown earthquake

(SSE) if the Mitsubishi Heavy Industries US-APWR were to be built on the shores of
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Lake Anna.

NRC Regulatory Guide 1.208 A Performance-based Approach to Define the Site-

Specific Earthquake Ground Motion states that "while the most recent characterization of

any seismic source accepted by the U.S. Nuclear Regulatory Commission (NRC) staff

can be used as a starting point for analysis of a new facility, any new information related

to a seismic source that impacts the hazard calculations must be evaluated and

incorporated into the probabilistic seismic hazard analysis (PSHA) as appropriate based

on the technical information available."

Dominion's COLA Final Safety Analysis Report (FSAR) indicates that if the

nuclear reactor design cannot meet site-specific conditions that a design modification is

required. The relevant section of the FSAR states:

The seismic designs of standard plant subsystems affected by site-specific
exceedances of the standard plant input motion are required to be evaluated to
confirm suitability of the designs in accordance with SRP 3.7.3. To evaluate the
exceedances of the standard plant broadened ISRS, the seismic design of each
standard plant subsystem is required to be reviewed against the seismic
responses corresponding to the site-specific broadened ISRS and obtained from
the site-specific input motion. At locations where envelopment of the applicable
site-specific broadened ISRS does not occur, the suitability of the standard
design is to be confirmed by re-analysis using site-specific input motion. Where
the standard plant subsystem design envelopes the applicable site-specific
responses, the design is considered valid for the site and no further review is
performed. Where suitability of the subsystem seismic design cannot be
confirmed, design modifications are to be made as necessary to accommodate
the site-specific conditions. [emphasis added]

North Anna 3 COLA Part 2, Final Safety Analysis Report at 3-52, Revision 3, NAPS

COL 3.7(23), June 2010. A modification of the power plant systems to accommodate

site conditions as posited in the FSAR is a far cry from an exemption from.standards as

requested by Dominion. Instead, Dominion's exemption request argues that the granting

of an exemption will not present an "undue risk" to public health or result in a
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"significant decrease" in safety and that full standardization of safety criteria is "not

practical." In other words, Dominion admits that the granting of the exception at North

Anna would reduce safety and increase risk to public health.

NRC Regulatory Guide 1.208 stipulates, inter alia, that "10 CFR 100.23,

paragraph (d)(l), 'Determination of the Safe Shutdown Earthquake Ground Motion,'

requires that uncertainty inherent in estimates of the SSE be addressed through an

appropriate analysis, such as a probabilistic seismic hazard analysis (PSHA)."

Some history here is necessary. In 1967, soon after Dominion (then Virginia

Electric and Power Company) began work on the North Anna Power Station, evidence of

seismic faults was found at the site. In February 1970 the excavation wall for Reactor

Unit 1 collapsed. One month later, independent geologists visited the site, identified a

major fault zone, took pictures and reported their finding to Dominion's resident

engineer. But company representatives omitted these from the safety analysis report and

the NRC granted an operating license for North Anna Units 1 and 2. Dominion withheld

documents and presented false information to the Commission during its attempt to build

the first nuclear reactors at North Anna. The company made the false statements during

license application proceedings. On September 11, 1975 the Nuclear Regulatory

Commission fined Dominion for the false statements in its licensing documents. The

violations were critical because the North Anna nuclear power station construction site is

on top of a geologic fault. Dominion should never have received approval to build and

operate the reactors at North Anna, but the deceit was discovered only after construction

permits were issued.

Earthquake safety issues continue to plague North Anna. In its COLA based on

9



the economic simplified boiling water reactor (ESBWR), Dominion requested a variance

for Vibratory Ground Motion. Specifically, the company requested to use the horizontal

and vertical spectral acceleration values for the site-specific safe shutdown earthquake at

the top of the competent rock zone rather than the corresponding ESP spectra. See

ESBWR COLA Part 2, FSAR Sections 2.0-27-A and 2.0-28-A, ESP VAR 2.0-4. With

the change in reactor design to a US-APWR, another variance and exception attend the

amended license application. In the seven years since Dominion submitted its site

application, the company has not been able to locate a nuclear reactor which will meet

existing seismic safety standards. This begs the question: Is there no reactor which will

meet the requirements without variance and exceptions for health and safety? Or, is

North Anna simply an unsuitable site for nuclear power reactors?

The objectives of the Nuclear Regulatory Commission's adjudicatory process are

three: 1) to provide a fair hearing, 2) to avoid unnecessary delay and 3) to produce an

informed record which supports sound decision making for the protection of public health

and safety and the environment. Hydro Resources Inc. CLI-01-4, 52 NRC 31,38 (2001).

Under 10 C.F.R. § 52.63(b)(1), the granting of requests for exemptions is subject to

litigation in a combined license proceeding. Intervenors pray that the Atomic Safety and

Licensing Board will admit this contention in order to answer the above critical questions

of health and safety rigorously and completely.

CONCLUSION

Before licensing the proposed North Anna nuclear power plant, the NRC must

make a determination under the Atomic Energy Act that it has a reasonable assurance that

the facility will be constructed and will operate in conformity with the provisions of the
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Act and the Commission's rules and regulations. Under NEPA, the NRC must also

evaluate the environmental impacts of the plant. The contention is within the scope of

this proceeding and material to the findings the NRC must make to support Dominion's

request to build and operate a third reactor at North Anna. Further:

Under Section 182a of the Atomic Energy Act, technical specifications have the
statutory function of allowing the Commission to make its operational safety
finding. Section 182a also requires the issued license to include technical
specifications. Section 185b of the Atomic Energy Act governs the issuance of
combined licenses and requires the Commission to find, before issuing the
license that "the facility will be constructed and will operate in conformity with
the license, the provisions of this Act, and the Commission's rules and
regulations.

SECY-08-0142, September 25, 2008.

Further, Intervenor's contentions satisfies the requirements of 10 C.F.R. §

2.309(0(2) in the following respects: First, the information on which the contention is

based is the change from ESBWR to APWR as spelled out in the May 18, 2010 letter

from Dominion to NRC. Second, the information upon which the new contention is

based is materially different than information previously available. Third, this contention

has been submitted in a timely fashion; i.e., on or before October 4, 2010.

For the foregoing reasons, Intervenors request to have these contentions admitted

by the Atomic Safety and Licensing Board.

Respectfully submitted,

Louis A. Zeller
Blue Ridge Environmental Defense League
PO Box 88
Glendale Springs, NC 28629
(336) 982-2691 (336) 977-0852
BREDL@skybest.com
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

)
In the Matter of )
Dominion Virginia Power )
North Anna Unit 3 )
Combined License )

Docket Nos. 52-017

ASLBP No. 08-863-01-COL

CERTIFICATE OF SERVICE

I hereby certify that copies of the
INTERVENOR'S NEW CONTENTIONS

were served on the following persons via Electronic Information Exchange this 2" day of
October, 2010.

Administrative Judge
Ronald M. Spritzer, Chair
Atomic Safety and Licensing Board Panel
Mail Stop T-3 F23
U. S. Nuclear Regulatory Commission
Washington, DC 20555-0001
E-mail: rms4@nrc.gov

Administrative Judge
Richard F. Cole
Atomic Safety and Licensing Board Panel
Mail Stop T-3 F23
U. S. Nuclear Regulatory Commission
Washington, DC 20555-0001
E-mail: rfcl@nrc.gov

Administrative Judge
Alice C. Mignerey
Atomic Safety and Licensing Board Panel
Mail Stop T-3 F23
U. S. Nuclear Regulatory Commission
Washington, DC 20555-0001
E-mail: acm3@nrc.gov

Administrative Judge
Alan S. Rosenthal, Esq.
Atomic Safety and Licensing Board Panel
Mail Stop T-3 F23
U. S. Nuclear Regulatory Commission
Washington, DC 20555-0001
E-mail: rsnthl@comcast.net

Office of the Secretary
ATTN: Rulemakings and Adjudication Staff
Mail Stop 0-16C1
US Nuclear Regulatory Commission
Washington, DC 20555-0001
E-mail: hearingdocket@nrc.gov,
secy@nrc.gov

Office of Commission Appellate
Adjudication
Mail Stop 0-16 CI
US Nuclear Regulatory Commission
Washington, DC 20555-0001;
E-mail: ocaamail@nrc.gov
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Robert M. Weisman, Esq.
Sara B. Kirkwood, Esq.
Jody C. Martin, Esq.
Office of the General Counsel
US Nuclear Regulatory Commission
Washington, DC 20555-0001
E-mail: Robert.Weisman@nrc.gov;
Sara.Kirkwood@nrc.gov;
Jody.Martin@nrc.gov

Dominion Resources Services, Inc.
120 Tredegar Street, RS-2
Richmond, VA 23219
Lillian M. Cuoco, Esq
Senior Counsel.
E-mail: LillianCuoco@dom.com
North Carolina Utilities Commission
Louis S. Watson, Jr.
Senior Staff Attorney
4325 Mail Service Center
Raleigh, NC 27699-4325
E-mail: swatson@ncuc.net

James Patrick Guy II, Esq.
LeClair Ryan
4201 Dominion Blvd., Suite 200
Glen Allen, VA 23060
E-mail: James.Guy@leclairryan.com

Pillsbury Winthrop Shaw Pittman LLP
2300 N Street, NW
Washington, DC 20037-1128
David R. Lewis, Esq.
Counsel for Dominion
E-mail: david.lewis@pillsbury.com
Maria Webb, Paralegal
E-mail: maria.webb@pillsburylaw.com

Signed in Glendale Springs
this day, October 2, 2010

Louis A. Zeller
Blue Ridge Environmental Defense League
PO Box 88
Glendale Springs, NC 28629
(336) 982-2691
E-mail: BREDL@skybest.com
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Docket No. 52-017
BLUE RIDGE ENVIRONMENTAL DEFENSE LEAGUE

EXHIBIT ONE

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

In the matter of
Dominion Virginia Power ) July 23, 2010
North Anna Power Station Unit 3 ) Docket No. 52-017
Combined License Application ) ASLBP#08-863-01-COL

DECLARATION OF ARNOLD GUNDERSEN SUPPORTING
BLUE RIDGE ENVIRONMENTAL DEFENSE LEAGUE'S

CONTENTION REGARDING CONSUMPTIVE WATER USE
AT DOMINION POWER'S NEWLY PROPOSED NORTH ANNA UNIT 3

PRESSURIZED WATER REACTOR

I, Arnold Gundersen, declare as follows:

1. My name is Arnold Gundersen. I am sui juris. I am over the age of 18-years-old.

2. The Blue Ridge Environmental Defense League (BREDL) has retained me as an

expert witness in the above captioned matter, and my declaration is intended to

support the Contentions of Blue Ridge Environmental Defense League.

3. 1 earned my Bachelor's Degree in Nuclear Engineering from Rensselaer Polytechnic

Institute (RPI) cum laude. I earned my Master's Degree in Nuclear Engineering

from RPI via an Atomic Energy Commission Fellowship. Cooling tower operation

and cooling tower plume theory were my area of study for my Master's Degree.

4. 1 began my career as a reactor operator and instructor in 1971 and progressed to the

position of Senior Vice President for a nuclear licensee prior to becoming a nuclear

engineering consultant and expert witness. An updated Curriculum Vitae is attached

as Exhibit 2.
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5. i have qualified as an expert witness before the Nuclear Regulatory Commission

(NRC) Atomic Safety and Licensing Board (ASLB) and Advisory Committee on

Reactor Safeguards (ACRS), the State of Vermont Public Service Board, the State of

Vermont Environmental Court, and the Florida Public Service Commission.

6. I am an author of the first edition of the Department of Energy (DOE)

Decommissioning Handbook.

7. As an appointee of Vermont State Legislature for the past two years, I am charged

with serving in an oversight role of Entergy Nuclear Vermont Yankee and an

advisory role on nuclear reliability issues to the Vermont State Legislature.

8. 1 have more than 38-years of professional nuclear experience including and not

limited to: Cooling Tower Operation, Cooling Tower Plumes, Consumptive Water

Loss, Nuclear Plant Operation, Nuclear Management, Nuclear Safety Assessments,

Reliability Engineering, In-service Inspection, Criticality Analysis, Licensing,

Engineering Management, Thermohydraulics, Radioactive Waste Processes,

Decommissioning, Waste Disposal, Structural Engineering Assessments, Nuclear

Fuel Rack Design and Manufacturing, Nuclear Equipment Design and

Manufacturing, Prudency Defense, Employee Awareness Programs, Public

Relations, Contract Administration, Technical Patents, Archival Storage and

Document Control, Source Term Reconstruction, Dose Assessment, Whistleblower

Protection, and NRC Regulations and Enforcement.

9. My declaration is intended to support Contentions of the Blue Ridge Environmental

Defense League and is specific to issues regarding the Combined License

Application (COLA), Dominion Virginia Power North Anna Power Station Unit 3.

BACKGROUND

10. This proceeding concerns the application fora combined license ("COL") filed

pursuant to 10 CFR Part 52 Subpart C by Virginia Electric and Power Company

(d/b/a Dominion Virginia Power) ("Dominion" or "Applicant") on November 26,
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2007 and supplemented by letters dated January 17 and 28, 2008. The application

was accepted for docketing on January 28, 2008; its design basis was theEconomic

Simplified Boiling Water Reactor ("ESBWR").

11.. On May 18, 2010 Dominion informed the Nuclear Regulatory Commission that it

had selected a new Advanced Pressurized Water Reactor ("APWR") design as the

basis for its Combined License (10 CFR Part 52) for its proposed North Anna Unit 3.

12. There are significant design, engineering, and operating differences between Boiling

Water Reactors (BWR's)anidPressurized Water Reactors (PWR's). These

differences are not merely cosmetic but rather are real physical differences brought

on by the different theories upon which these types reactors were designed,

engineered, and built to operate.

INTRODUCTION

13. Specifically, Dominion Power has filed a Combined License Application to build

North Anna Unit 3, a 1,700 MWe Mitsubishi Pressurized Water Reactor.

14. The new reactor is proposed to be located on Lake Anna adjacent to the currently

operating nuclear power plants North Anna I and 2.

15. In my professional opinion, the North Anna Unit 3 Combined License Application

(COLA) Environmental Report, as filed with the U.S. Nuclear Regulatory

Commission (NRC), has significant deficiencies in its analysis resulting in serious

unresolved issues with consumptive water use that will negatively impact the health

and vitality of Lake Anna.

16. North Anna Unit 3 was originally proposed as a Boiling Water Reactor (BWR)

with an electrical output of slightly more than 1500 MWe. Then in 2010 Dominion

Power dramatically changed its proposed Unit 3 design.

16.1. First, Dominion announced that it was changing its reactor type from a BWR

to a Pressurized Water Reactor (PWR).
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16.2. Second, the electrical output and waste heat. were increased.

17. As a result Dominion's two major design changes to its proposed Unit 3 at North

Anna, my declaration and BREDL's new contention allow, a unique opportunity to

protect Lake Anna from the increased thermal load of the new design.

18. An analysis of all the evidence shows that North Anna Unit 3 could be fitted with

an air condenser rather than the typical water tube condenser design.

18.1. Since Boiling Water Reactors create radioactive steam, the use of an air

condenser would have been inadvisable in the original BWR proposed design.

18.2. Now, however, adding the extra heat load and the significant design change to

a Pressurized Water Reactor, an air condenser provides an optimal solution to the

thermal heat issue as it pertains to Lake Anna.

18.3. Therefore, rather than add an additional heat load to the environmentally

challenged Lake Anna, an air condenser would have no thermal impact upon the

Lake and its aquatic environment.

19. In contrast, if the North Anna Unit 3 is constructed as the new design proposes, it

will be one of the largest nuclear reactors in the world.

19.1. Due.to its sheer size and because the new PWR design has a lower

thermodynamic efficiency (discussed in detail below), the North Anna Unit 3

will require an inordinately large draw of water from Lake Anna in order to cool

the reactor.

19.2. According to Dominion Power's Table 3.0-2 of the North Anna Unit 3

Environmental Report, more than TenBillion British Thermal Units per hour

(IOEIOBTU/hr) of heat would need to be dissipated.

19.3. Two other nuclear power plants are already using Lake Anna as a heat sink

and cooling facility, and thus have already significantly warmed Lake Anna, thus

a cooling tower must dissipate the heat from the proposed Unit 3 PWR.

19.4. Dominion states on Table 3.0-2 that Unit 3 will withdraw up to 22,000

gallons of water per minute from Lake Anna "to replace water lost from the

operation of the tower."
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19.5. The Dominion Unit 3 analysis shows that at least 31,600,000 gallons will be

withdrawn every day.

19.6. As a result, North Anna 3 will withdraw at least 11,500,000,000, (11 billion)

gallons of water from Lake Anna every year.

20. Additionally, according to Dominion's Table 3.0-2, each minute the proposed Unit

3 power plant will release 5,500 gallons of water into Lake Anna as what is called

cooling tower blowdown. These 330,000 gallons per hour (or 3,000,000,000 gallons

of water total per year) that will be returned to Lake Anna as cooling tower

blowdown will have been heated and will contain additional chemical contaminants

discussed below.

20.1. The numerical difference between what is withdrawn from Lake Anna and

what is returned to the lake each year will be consumed by the proposed North

Anna 3 nuclear power plant, and as a result, this consumptive use-of water

amounts of approximately 8,000,000,000 (8 billion) gallons per year.

21. The 8,000,000,000 gallons of water withdrawn each year from Lake Anna will be

emitted as water vapor by the proposed cooling towers. It is hard to visualize exactly

how much 8,000,000,000 gallons of water per year would be. In order to help

visualize 8 billion gallons of consumed water, envision that 8 billion gallons of water

lost from Lake Anna every year would fill 45-football fields 500-hundred feet high

with Lake Anna water.

22. Subsequently, in addition to the environmental burden of 3 billion gallons of heated

and chemically contaminated water that will be dumped into Lake Anna each year,

the lake will face an enormous yearly consumption of water that will be withdrawn

and never returned.

23. Consumptive water use is defined as "any use that permanently removes water from

a watershed or a confined aquifer from which it is withdrawn by activities that result

in substantial evaporation and evapotranspiration." Industrial cooling operations, like

those intended for Dominion's proposed North Anna 3 nuclear power plant, are some
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of the activities that often result in substantial evaporation and evapotranspiration.

24. In a nuclear power plant like North Anna 3, steam is created from water heated by

the nuclear reactor to produce electricity. Any power plant, nuclear, coal or oil, that

uses steam to turn a turbine that then creates electricity like the North Anna nuclear

power plant will do is governed by the laws of thermodynamics. Furthermore,

according to the laws of thermodynamics, a physics rule known as the Carnot cycle2

governs the maximum theoretical efficiency of these steam-generated turbine power

plants.

THE CARNOT CYCLE

25. In lay terms, the Carnot cycle simply means that no power plant is theoretically

capable of converting one hundred percent of the heat it produces as steam into

electricity. The maximum efficiency of a power plant like the proposed North Anna

Unit 3 plant is capped by the difference between two key parameters: the high

temperature of the steam (heat source) and the low temperature of the heat sink. The

North Anna 3 nuclear power plant, like most current power plants located on Lakes,

would use as its heat sink the process of water evaporation in its cooling tower via

water withdrawn from Lake Anna.

26. Whether a power plant operates with coal, oil, gas, or nuclear power as North Anna

3 does, each method heats water in order to create steam. in turn the steam is used to

turn a turbine and create electricity. By whatever method the steam is created, that is

called the "heat source". After that steam turns the turbine, it is cooled, condensed

back into water and returned back to the boiler or nuclear reactor from where was

originally drawn.

lhttp://www.ntifb.org/waterquality/elossary.ht-n
2 Carnot cycle - the most efficient thermal cycle possible, consisting of four reversible processes, two

isothermal and two adiabatic. Jones and Childers Glossary,
http://www mhhe.com/physsci/physical/jones/student/olc/student_giossary.mhtml
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27. This process of creating steam, turning a turbine, condensing the steam and

returning it to a boiler or nuclear reactor is called the Carnot cycle. In a Carnot cycle,

there must be a heat source to create the steam and a heat sink to cool the steam back

into water. The heat source may be oil, coal, wood, gas or nuclear fuel, and the heat

-.-...sink is always either water or air or a combination of both.

28. While all power plants may create heated steam through different heat sources,

every power plant condenses its steam in a device called a condenser. Even though

each condenser varies in shape and size, each condenser fulfills the same function:

that is, condensers take in steam from a heat source and condense it back to water.

This cooled steam now becomes water that is called condensate. After the cooled

steam becomes condensate, it is pumped back to the heat source to be heated again.

This repeating loop is called the steam cycle.

29. In order to turn steam back into condensate, condensers are compartmentalized to

separate the heated steam from the heat source with a physically separate second loop

that is called the heat sink. This second loop is filled with either water or air that is

the applied cooling mechanism. The heat that leaves a condenser and migrates to the

heat sink is called waste heat.

30. Nuclear plants are inherently less efficient than oil, natural gas, and coal fired

power plants because of the Carnot cycle. On a per megawatt basis, nuclear plants

also release more waste heat per megawatt than coal, oil, or natural gas fired power

2plants. The hotter the heat source can be made, the higher the Carnot efficiency. Since

both coal and natural gas create higher temperatures by which to create steam than

nuclear plants, coal and natural gas plants have a higher Carnot efficiency.

31. Thus, for a nuclear power plant like North Anna 3, more waste heat will be released

because it is more inherently less efficient than either coal or natural gas.

32. Additionally, because North Anna 3 nuclear power plant would be the largest size

nuclear power plant yet constructed, its sheer size will also increase the waste heat.
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VARIOUS TYPES OF HEAT SINKS

33. When water is plentiful at nuclear power plants in ocean locations, the steam is

passed on the outside of the tubes within the condenser while ocean water passes

through the inside of tubes on the other side of the condenser. This is called once

-through cooling and the ocean is quite literally the heat sink.

33.1. The advantage of once through cooling is that it makes the nuclear power

plants rather inexpensive to build and operate in comparison to other nuclear

power plants that do not have access to such an abundant and infinite water

supply.

33.2. Once through cooling of the condenser has become increasingly rare because

the methodology of using ocean, lake or river water to cool the condenser makes

the river, lake or ocean too warm thereby killing various aquatic organisms and..

negatively impacting the ecosystem.

34. River or Lake flow is limited and power plant output and heat sink demand have

increased dramatically with these much larger reactors, so once through cooling is

rarely used in inland locations. Due to its large size and inherently inefficient cooling

methodology, the proposed North Anna 3 nuclear power plant cannot use Lake Anna

for once through cooling of its condenser.

35. If constructed, the proposed North Anna 3 nuclear plant will send all of its waste

heat into the air via some type of cooling tower, because Lake Anna is simply too

small to support the consideration of using a once through condenser.

36. Therefore, some form of cooling tower must be relied upon to help cool the steam

inside the condenser at North Anna 3. There are three types of cooling tower designs

currently in use by the power generation industry.

36.1. The first cooling tower design is the large hyperbolic, natural draft cooling

tower, which has come to symbolize most nuclear power plants. The shape of

these hyperbolic cooling towers creates lift in the air and naturally pulls the air

across water that is falling inside them.

36.1.1. Some of this water that is withdrawn from a lake evaporates causing large



Page 9 of 19

vapor clouds to exit from the top of the cooling tower.

36.1.2. The remaining water is then circulated back through the condenser where

it again absorbs heat from theheat source.

36.1.3. A side effect of the process of evaporating water and heating the air is that

natural draft cooling towers also concentrate any impurities that are in the

lake water, basically making that water dirtier.

36.1.4. Additionally, these hyperbolic towers create large plumes of water vapor

leaving the top of the tower that have adverse visual and environmental

effects.

36.2. Mechanical-draft cooling towers cool other power plants around the country,

including some nuclear power plants. In this application short squat towers are

used instead of the large hyperbolic tower that does not have fans.

36.2.1. Since these short squat towers cannot rely upon the natural shape of the

hyperbolic tower to cool the water, large fans are placed above these cooling

towers so that the fans actually pull air through each cell.

36.2.2. These mechanical-draft cooling towers are also called forced draft cooling

towers and are a modular design with a lower visual profile.

36.3. These forced-draft cooling towers also withdraw water from a lake and

release plumes Of water vapor out the top while concentrating contaminants in

the remaining water as did their hyperbolic cooling tower cousins.

36.3.1. While mechanical-draft cooling towers cost less to build than hyperbolic

towers, they have an added operational expense because electricity is

required to operate the fans.

37. The third design for power generation cooling towers does not use any lake water to

cool the power plant. This design is called dry cooling and requires a different

condenser design than that presently designed for North Anna Unit 3 nuclear power

plant.

37.1. Instead of applying water to cool the steam and then cooling that water with

either lake water or a combination of fans and lake water as in a wet cooling

tower, this design cools the steam directly with air and utilizes no outside water.
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This design is called an air-cooled condenser.

37.2.. These air-cooled condensers are short and squat, thereby resembling the

forced air towers discussed in the previous section.

38. Because both the hyperbolic tower and the forced draft tower evaporate water, as

discussed in detail in the previous sections, some lake water must still be used to cool

the power plant. Make-up water is the term used to describe the water used to replace

the evaporated water.

39. All hyperbolic or forced-air cooling towers also create dirty water called blowdown

water that is returned back to the lake with contaminants concentrated within it.

Make-up water is also used to replace blowdown water.

40. The dirty water released from the cooling towers back Lake Anna as blowdown will

be approximately 20% of the amount of water that is withdrawn. For every five

gallons the plant withdraws, it sends back one gallon of blowdown. The blowdown is

a pollutant for three reasons:

40.1. Approximately three out of every four gallons of withdrawn water will

evaporate (consumptive use water). Therefore one out of every four gallons

drawn from the Lake Anna will be returned to the lake as blowdown with four

times more concentration of pollutants and minerals than when that water was

withdrawn.

40.2. In addition to concentrating contaminants and minerals that already existed in

the lake, the blowdown contains biocides and algaecides used within the cooling

towers to prevent them from becoming clogged with mold and mildew.

40.3. Along with chemical contamination and highly concentrated minerals, the

dirty blowdown water will be approximately 20 degrees hotter than the Lake

water to which it is being returned.

41. The presently proposed North Anna 3 cooling towers will consume water from

Lake Anna for its make-up water due to evaporation.

42. Whereas, in an air-cooled condenser design, the steam that leaves the turbine passes
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directly to a dry cooling tower thus using no Lake Anna water. The air-cooled

condenser sits at the base of a dry cooling tower.

42.1. This design has the unique advantage of not having a secondary loop of

additional Lake Anna water required to cool the steam.

42.2. In the air-cooled condenser design, steam heat from the power plant passes

through a tube directly into the air.

42.3. Also, in the air-cooled condenser design, steam is directly condensed by the

air and then sent back into the power plant.

42.4. No intermediate lake water is ever used in the air-cooled condenser design.

43. Dry cooling and an air-cooled condenser have several key advantages:

43.1. The first advantage of dry cooling and an air-cooled condenser is that there is

no consumption of lake water.

43.2. The second advantage is that without dirty water(or blowdown) being sent

back into the lake, contamination to the lake is lessened.

43.3. The third advantage is that there is no cloud of hot moist air leaving the

tower, so these towers never produce a cloud of water vapor that has so many

additional negative meteorological, environmental, and esthetic impacts.

44. While the air-cooled condenser design would offer many significant advantages for

the proposed North Anna 3 environment and the oyerall health of Lake Anna, these

air-cooled designs do have two disadvantages:

44.1. The first drawback to the air-cooled design is that this design lowers the

efficiency of the power plant slightly by increasing the backpressure on the

turbine thus providing less electricity to generate and less income for the power

plant owner. However, for most of the year, when temperatures are lower than 70

degrees, the efficiency of the air-cooled design is quite comparable to other

cooling techniques

44.2. The second disadvantage of the air-cooled design is that, because it is less

effective at removing the heat from steam than wet evaporative cooling, the air-

cooled towers are more expensive to operate than either the hyperbolic or forced

air-cooling towers.
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45. While installing an air-cooled condenser is slightly more expensive than the

approach chosen by North Anna, air-cooled condensers would completely eliminate

the significant problem'of consumptive water use of Lake Anna. If North Anna 3 was

equipped with air-cooled condensers, then Lake Anna would not be facing the

negative environmental burden of the North Anna 3 nuclear power plant's

evaporative losses, including:

45.1.1. A withdrawal of millions of gallons per day of water of make-up water

being drawn from Lake Anna to cool plant, or

45.1.2. Any dirty, hot water (blowdown water) being returned to Lake Anna.

46. Air-cooled condensers consist of a modular design, are pre-built, and then are

delivered to the site in individual modules. The air-cooled condenser design is even

simpler than the currently proposed design for North Anna 3.

47. In my review of the North Anna 3 cooling towers, the evidence shows that the

overall layout of the main steam and condensate system can in fact accommodate an

air-cooled condenser.

48. Furthermore, the only limitation an air-cooled condenser may place upon the

proposed North Anna nuclear power plant is that backpressure on the steam turbine

may change slightly as a result of using an air- cooled condenser.

48.1.1. A slightly different turbine design will also be required to accommodate

an air-cooled condenser due to the slight backpressure considerations with a

dry cooling system. The additional cost of this turbine redesign and the

backpressure considerations are inconsequential, given that North Anna 3 is

already undergoing a major redesign from a BWR to a PWR.

48.1.2. Additionally, the efficiency of the North Anna 3 will be reduced by no

more than 1% from the slightly higher backpressure due to the use of an air-

cooled condenser.

48.1.3. Moreover, with the air-cooled dry towers, when the ambient air

temperatures are 70' or less there will be almost no difference in the electric

output of the North Anna 3 nuclear power plant as compared with the
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currently designed evaporative towers.

49. At present, in the proposed North Anna 3 design, the turbine hall has a very large

space underneath the turbine reserved for the intended water-cooled condenser.

Therefore, removing the very large-water-cooled condenser will provide more than

enough space for steam lines to exit from the bottom of the turbine to an air-cooled

condenser, without any additional major modifications.

50. While the North Anna 3 design would have to be slightly modified to incorporate

an air-cooled condenser, since no components have yet been bought, fabricated, or

installed, the redesign cost to accommodate an air-cooled condenser is negligible in

comparison to the overall-cost of the project and compared to the significant and

long-term environmental costs of using evaporative cooling towers to withdraw

billions of gallons of water from Lake Anna every year.

51. Moreover, changing to an air-cooled condenser and air-cooled towers will not

impact any aspect of the nuclear design that has already been approved by the

Nuclear Regulatory Commission.

52. There are dozens of coal and natural gas-fired plants in the U.S. that use air-cooled

condensers, and abundant examples of air-cooled condenser applications of similar or

larger sized power plants worldwide.
52.1. For example, the largest air-cooled plant in the U.S. is the 1,650 MW

Midlothian Energy natural gas combined cycle plant near Dallas, Texas, and the

largest coal-fired air-cooled plant in the U.S. is the 330 MW Wyodak plant in

Wyoming.

52.2. Worldwide, the largest air-cooled coal-fired plant in the world is the 4,000

MW Matimba power plant in South Africa.

53. In addition to water quality and consumptive water use, Lake Anna could be

compromised due to drought.
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54. If North Anna Unit 3 used an air-cooled condenser, no water would be drawn from

Lake Anna, mitigating the effects of any potential drought.

55. My review of the evidence provided shows that Dominion Power may not have

considered the potential for a drought that would compromise the availability of Lake

Anna water in its engineering design of the 1700 MWe North Anna 3 nuclear unit.

56. A modest but illustrious example of the magnitude of water used at nuclear power

plant during drought conditions is readily evidenced at the Browns Ferry nuclear

plants in Alabama, all of Which had to reduce power during the summer of 2010

because river temperature exceeded 90 degrees.

56.1.1. According to the U.S. Geological Survey,"...changes in evaporation and

transpiration during a drought depend on the availability of moisture at the

onset of a drought and the severity and duration of a drought. Also, weather

conditions during a drought commonly include below-normal cloud cover

and humidity and above-normal wind speed. These factors will increase

the rate of evaporation from open bodies of water and from the soil

surface, if soil moisture is available." [Emphasis Added]

http://geochange.er.usgs.gov/sw/changes/natural/et/

57. One of the considerations for review is plant reliability, and the potential for

drought would reduce the reliability of the plant during the middle of the summer

exactly at the time this area's need is the greatest.

58. The proposed North Anna Unit 3 would withdraw millions of gallons per day in

additional water from Lake Anna obviously exacerbating a drought.

59. The June 2009 issue of Power Magazine featured an article entitled Air Cooled

Condensers Eliminate Plant Water Use in which author William Wurtz said,

"The pragmatic developer may also select dry cooling early in a
project because it increases plant siting options and its use can
significantly accelerate approval of construction permits because water
use issues are taken off the table. Shortening a project schedule by
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even six months can completely change the economics of a project and
easily balance the increased capital cost of dry cooling options.

Dry cooling applications in the U.S. have not been limited t6 arid
regions but have also been specified for plants sited in eastern,
northern, and mountain areas where water is typically more
abundant..."

60. The factual data I reviewed shows that the evaporative cooling tower approach

planned for North Anna Unit 3 is slightly a less costly construction alternative than

the air-cooled alternative proposed herein. Dominion Power has a financial incentive

to use the low cost Lake Anna water at its proposed North Anna Unit 3, rather than

designing the more environmentally compatible alternative of an air-cooled

condenser. Simply put, it is less expensive for North Anna Unit 3 to continue to add

waste heat into Lake Anna than to completely eliminate any waste-heat to the Lake

through the use of air-cooled condensers.

61. If the full financial cost accounting of the environmental impact of extracting

millions of gallons of water from Lake Anna per day were applied to the North Anna

Unit 3 project, it is doubtful that the proposed construction design for the project

would include evaporative cooling towers that feature large consumptive water

losses. Realistic environmental cost accounting applied through a more stringent

consumptive water use fee schedule would make the air-cooled condenser design a

financially desirable alternative.

62. The Dominion Power data reviewed shows that the consumptive water use intended

by the North Anna Unit 3 project may require significant additional environmental

review.

63. By choosing to thermally and chemically pollute Lake Anna with the proposed

cooling tower design, free usage of Lake Anna effectively subsidize's the consumptive

water use anticipated by Dominion Power on the proposed North Anna Unit 3 project.

In turn, this subsidy reduces available water for use by other communities and

increases pressures on an already overloaded and fragile ecosystem.
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64. Dominion Power's proposed withdrawal of fresh water from Lake Anna, while also

reintroducing concentrated contaminants back into the Lake as blowdown from the

proposed North Anna Unit 3 nuclear power plant, -has the net effect'of concentrating

the pollutants in the Lake.

65. In my opinion, Dominion Power's present cooling tower design for the proposed

North Anna Unit 3 calls for the withdrawal of huge amounts of water from Lake

Anna that will exacerbate thermal and chemical problems in Lake Anna.

66. The problem of such intensive water use would be entirely mitigated by the

installation of an air-cooled condenser and air- cooled cooling towers prior to

construction.

67. Moreover, if Dominion Power is granted permission to have water-cooled cooling

at the proposed North Anna Unit 3 nuclear power plant, it will significantly reduce

thd amount of Lake Anna water available for any other use.

68. I have identified three additional problems with the application submitted by

Dominion Power to withdraw large amounts of water from Lake Anna as the cooling

source for its proposed North Anna Unit 3 nuclear power plant.

68.1. First, it would increase Lake Anna contamination.

68.2. Second, it would affect the water level and temperature of the Lake.

68.3, Third, it would likely be impacted by drought, forcing power reductions at

exactly the wrong time.

69. All of these problems would be completely eliminated by the installation of air-

cooled condensers by Dominion Power at its proposed North Anna Unit 3 nuclear.

power plant before construction begins. These air-cooled condensers are already in

use in the electric industry but cannot be retrofitted for use at North Anna 3 after the

plant has begun construction.

70. Finally, the most likely reason that Dominion Power is proposing such a large

withdrawal of water from Lake Anna is that it is a free source of water. Without
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water-use charges or stricter environmental regulations, Dominion Power has no

-motivation to address the long-term economic and environmental damage to Lake

Anna that would be mitigated by the installation of air-cooled condensers

CONCLUSION

71. In summary, the change from a Boiling Water to a Pressurized Water Reactor

design by Dominion Power for its proposed North Anna Unit 3 nuclear power plant

has created the opportunity to reduce the additional heat load on Lake Anna to ZERO,

meaning that no changes in the Lake level will be experienced.

72. This unique opportunity will dramatically reduce the negative environmental

impact of the proposed design, given that Lake Anna is already ecologically stressed

because two other operating nuclear power plants are already using water from the

lake.

73. At this stage in the project design and application process, air-cooled condensers

could be successfully integrated into the proposed North Anna Unit 3 project design

and the use of such air-cooled condensers would completely eliminate the need for.

the nuclear power plant to have such a projected massive consumptive water use from

Lake Anna.

74. Dominion Power is already conducting a complete redesign effort on its proposed

North Anna Unit 3 in changing it from a BWR to a PWR, thus at this early stage in

the design process, these air-cooled condensers offer significant environmental

benefits with inconsequential costs associated with such a modification.

75. It is important to note that air-cooled condensers would not have been possible with

Dominion Power's original ESBWR design due to radioactive contamination of

steam in BWR's.

76. in conclusion, it is therefore critical that the substitution of an air-cooled condenser

and air-cooled cooling towers receive adequate analysis now by both Dominion
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Power and the NRC, prior to any final design and preliminary construction of the

proposed North Anna Unit 3, as it is impossible to adapt the plant to the use of air-

cooled condensers after the construction process is initiated.

-end-
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I declare under penalty of perjury that the foregoing is true and correct.

Executed this day, October 2, 2010 at Burlington, Vermont.

Arnold Gundersen, MSNE
Chief Engineer, Fairewinds Associates, Inc

I HEREBY CERTIFY that on this 2nd day of October 2010, personally appeared Arnold

Gundersen resident of Burlington Vermont, who is personally known to me or who

produced the following identification, and he swore, subscribed, and acknowledged

before me-that he executed the foregoing as his free act and deed as an expert witness of.

said case, for the uses and purposes'therein mentioned, and that he did take an oath.

In witness whereof, I have hereunto set my hand and seal in the County and State

aforesaid.

OFFICIALSSON EPIRS: 'o/
NOTARY PUBLIC STAE OUFVERMO4

MY COMMISSION EXPIRE S: I
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unreported buried underground pipes, status of Enexus spinoff proposal, and health effects of
tritium.
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Vermont State Legislature Senate Natural Resources - February 10, 2010
Testified to Senate Natural Resources Committee regarding causes and severity of tritium leak in
unreported buried-underground pipes. http://www.youtube.-comnwatch?v=361-Ji.BrJSxE

Vermont State Legislature Senate Finance - February 10, 2010
Testified to-Senate Finance Committee regarding A Chronicle of Issues Regarding Buried Tanks
and Underground Piping at VT Yankee.
(http://www.leg.state.vt.us/JFO/Vermont%20Yankee.htm)

Vermont State Legislature House Natural Resources - January 27, 2010
A Chronicle of Issues Regarding Buried Tanks and Underground Piping at VT Yankee.
(http://www.leg.state.vt.us/JFO/Vermont%20Yankee.htm)

Submittal to Susquehanna River Basin Commission, by Eric Epstein - January 5, 2010
Expert Witness Report Of Arnold Gundersen Regarding Consumptive Water Use Of The
Susquehanna River By The Proposed PPL Bell Bend Nuclear Power Plant In the Matter Qf RE:
Bell Bend Nuclear Power Plant Application for Groundwater Withdrawal Application for
Consumptive Use BNP-2009-073.

U.S. Nuclear Regulatory Commission Atomic Safety and Licensing Board (NRC-ASLB)
Declaration of Arnold Gundersen Supporting Supplemental Petition of Intervenors Contention
15., Detroit Edison COLA Lacks Statutorily Required Cohesive QA Program, December 8, 2009.

U.S. NRC Region III Allegation Filed by Missouri Coalition for the Environment.
Expert Witness Report entitled: Comments on the Callaway Siecial Inspection by NRC
Regarding the May 25, 2009 Failure of its Auxiliary Feedwater System, November 9, 2009.

Vermont State Legislature Joint Fiscal Committee Legislative Consultant Regarding Entergy
Nuclear Vermont Yankee
Oral testimony given to the Vermont State Legislature Joint Fiscal Committee October 28, 2009.
See report: Quarterly Status Report - ENVY Reliability Oversight for JFO
(http://www.leg.state.vt.us/JFO/Vermont%20Yankee.htm).

Vermont State Legislature Joint Fiscal Committee Legislative Consultant Regarding Entergy
Nuclear Vermont Yankee
The First Quarterly Report by Fairewinds Associates, Inc to the Joint Legislative Committee
regarding reliability issues at Entergy Nuclear Vermont Yankee, issued October 19, 2009.
See report: Quarterly Status Report - ENVY Reliability Oversight/for JFO
(http://www.leg.state.vt.us/JFO/Vermont%20Yankee.htm).

Florida Public Service Commission (FPSC)
Gave direct oral testimony to the FPSC in hearings in Tallahassee, FL, September 8 and 10, 2009
in support of Southern Alliance for Clean Energy (SACE) contention of anticipated licensing and
construction delays in newly designed Westinghouse AP 1000 reactors proposed by Progress
Energy Florida and Florida Power and Light (FPL).
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Florida Public Service Commission (FPSC)
NRC announced delays confirming my original testimony to FPSC detailed below. My
supplemental testimony alerted FPSC to NRC confirmation of my original testimony regarding
licensing and construction delays due to problems with the newly designed Westinghouse AP
1000 reactors in Supplemental Testimony In Re: Nuclear Plant Cost Recovery Clause By The
Southern Alliance For Clean Energy, FPSC Docket No. 090009-El, August 12, 2009.

Florida Public Service Commission (FPSC)
Licensing and construction delays due to problems with the newly designed Westinghouse AP
1000 reactors in Direct Testimony In Re. Nuclear Plant Cost Recovery Clause By The Southern

Alliance For Clean Energy (SACE), FPSC Docket No. 090009-El, July 15, 2009.

Vermont State Legislature Joint Fiscal Committee Expert Witness Oversight Role for Entergy
Nuclear Vermont Yankee (ENVY)
Contracted by the Joint Fiscal Committee of the Vermont State Legislature as an expert witness
to oversee the compliance of ENVY to reliability issues uncovered during the 2009 legislative
session by the Vermont Yankee Public Oversight Panel of which I was appointed a member
along with former NRC Commissioner Peter Bradford for one year from July 2008 to 2009.
Entergy Nuclear Vermont Yankee (ENVY) is currently underreview by Vermont State
Legislature to determine if it should receive a Certificate for Public Good (CPG) to extend its
operational license for another 20-years. Vermont is the only state in the country that has
legislatively created the CPG authorizationfor a nuclear power plant. Act 160 was passed to
ascertain ENVY's ability to run reliably for an additional 20 years. Appointment from July 2009
to May 2010.

U.S. Nuclear Regulatory Commission
Expert Witness Declaration regarding Combined Operating License Application (COLA) at
North Anna Unit 3 Declaration of Arnold Gundersen Supporting Blue Ridge Environmental
Defense League's Contentions (June 26, 2009).

U.S. Nuclear Regulatory Commission
Expert Witness Declaration regarding Through-wall Penetration of Containment Liner and
Inspection Techniques of the Containment Liner at Beaver Valley Unit 1 Nuclear Power Plant
Declaration ofArnold Gundersen Supporting Citizen Power's Petition (May 25, 2009).

U.S. Nuclear Regulatory Commission
Expert Witness Declaration regarding Quality Assurance and Configuration Management at
Bellefonte Nuclear Plant Declaration ofArnold Gundersen Supporting Blue Ridge
Environmental Defense League's Contentions in their Petition for Intervention and Request for
Hearing, May 6, 2009.

Pennsylvania Statehouse
Expert Witness Analysis presented in formal presentation at the Pennsylvania Statehouse, March
26, 2009 regarding actual releases from Three Mile Island Nuclear Accident. Presentation may
be found at: http://www.tmia.com/march26
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Vermont Legislative Testimony and Formal Report for 2009 Legislative Session
As a member of the Vermont Yankee Public Oversight Panel, I spent almost eight months
examining the Vermont Yankee Nuclear Power Plant and the legislatively ordered
Comprehensive Vertical Audit. Panel submitted Act 189 Public Oversight Panel Report March
17, 2009 and oral testimony to a joint hearing of the Senate Finance and House Natural
Resources March 19, 2009. (See: http://www.leg.state.vt.us/JFO/Vermont%20Yankee.htm)

Finestone v FPL (11/2003 to 12/2008) Federal Court
Plaintiffs' Expert Witness for Federal Court Case with Attorney Nancy LaVista, from the firm
Lytal, Reiter, Fountain, Clark, Williams, West Palm Beach, FL. This case involved two
plaintiffs in cancer cluster of 40 families alleging that illegal radiation releases from nearby
nuclear power plant caused children's cancers. Production request, discovery review,
preparation of deposition questions and attendance at Defendant's experts for deposition,
preparation of expert witness testimony, preparation for Daubert Hearings, ongoing technical
oversight, source term reconstruction and appeal to Circuit Court.

U.S. Nuclear Regulatory Commission Advisory Committee Reactor Safeguards (NRC-ACRS)
Expert Witness providing oral testimony regarding Millstone Point Unit 3 (MP3) Containment
issues in hearings regarding the Application to Uprate Power at MP3 by Dominion Nuclear,
Washington, and DC. (July 8-9, 2008).

Appointed by President Pro-Tem of Vermont Senate to Legislatively Authorized Nuclear
Reliability Public Oversight Panel
To oversee Comprehensive Vertical Audit.of Entergy Nuclear Vermont Yankee (Act 189) and
testify to State Legislature during 2009 session regarding operational reliability of ENVY in
relation to its 20-year license extension application. (July 2, 2008 to present).

U.S. Nuclear Regulatory Commission Atomic Safety and Licensing Board (NRC-ASLB)
Expert Witness providing testimony regarding Pilgrim Watch's Petition for Contention ]
Underground Pipes (April 10, 2008).

U.S. Nuclear Regulatory Commission Atomic Safety and Licensing Board (NRC-ASLB)
Expert Witness supporting Connecticut Coalition Against Millstone In Its Petition For Leave To
Intervene, Request For Hearing, And Contentions Against Dominion Nuclear Connecticut Inc. 's
Millstone Power Station Unit 3 License Amendment Request For Stretch Power Uprate (March
15, 2008).

U.S. Nuclear Regulatory Commission Atomic Safety and Licensing Board (NRC-ASLB)
Expert Witness supporting Pilgrim Watch's Petition For Contention 1: speciJic to issues
regarding the integrio, of Pilgrin7 Nuclear Power Station's underground pipes and the ability of
Pilgrim 's Aging Management Program to determine their integriot. (January 26, 2008).

Vermont State House - 2008 Legislative Session
* House Committee on Natural Resources and Energy - Comprehensive Vertical Audit: Why

NRC Recommends a Vertical A udit for Aging Plants Like Entergy Nuclear Vermont Yankee
(ENVY)
House Committee on Commerce - Decommissioning Testimony



Docket No. 52-017
BLUE RIDGE ENVIRONMENTAL DEFENSE LEAGUE
EXHIBIT TWO

Page 7 of 12

Vermont State Senate - 2008 Legislative Session
Senate Finance - testimony regarding Entergy Nuclear Vermont Yankee Decommissioning
Fund
Senate Finance - testimony on the necessity for a Comprehensive Vertical Audit (CVA) of
Entergy Nuclear Vermont Yankee

* Natural Resources Committee - testimony regarding the placement of high-level nuclear
fuel on the banks of the Connecticut River in Vernon, VT

U.S. Nuclear Regulatory Commission Atomic Safety and Licensing Board (NRC-ASLB)
MOX Limited Appearance Statement to Judges Michael C. Farrar (Chairman), Lawrence G.
McDade, and Nicholas G. Trikouros for the "Petitioners": Nuclear Watch South, the Blue Ridge
Environmental Defense League, and Nuclear Information & Resource Service in support of
Contention 2. Accidental Release of Radionuclides, requesting a hearing concerning faulty
accident consequence assessments made for the MOX plutonium fuel factory proposed for the
Savannah River Site. (September 14, 2007).

Appeal to the Vermont Supreme Court (March 2006 to 2007)
Expert Witness Testimony in support of New England Coalition's Appeal to the Vermont
Supreme Court Concerning: Degraded Reliability at Entergy Nuclear Vermont Yankee as a
Result of the Power Uprate. New England Coalition represented by Attorney Ron Shems of
Burlington, VT.

State of Vermont Environmental Court (Docket 89-4-06-vtec 2007)
Expert witness retained by New England Coalition to review Entergy and Vermont Yankee's
analysis of alternative methods to reduce the heat discharged by Vermont Yankee into the
Connecticut River. Provided Vermont's Environmental Court with analysis of alternative
methods systematically applied throughout the nuclear industry to reduce the heat discharged by
nuclear power plants into nearby bodies of water and avoid consumptive water use. This report
included a review of the condenser and cooling tower modifications.

U.S. Senator Bernie Sanders and Congressman Peter Welch (2007)
Briefed Senator Sanders, Congressman Welch and their staff members regarding technical and
engineering issues, reliability and aging management concerns, regulatory compliance, waste
storage, and nuclear power reactor safety issues confronting the U.S. nuclear energy industry.

State of Vermont Legislative Testimony to Senate Finance Committee (2006)
Testimony to the Senate Finance Committee regarding Vermont Yankee decommissioning costs,
reliability issues, design life of the plant, and emergency planning issues.

U.S. Nuclear Regulatory Commission Atomic Safety and Licensing Board (NRC-ASLB)
Expert witness retained by New England Coalition to provide Atomic Safety and Licensing
Board with an independent analysis of the integrity of the Vermont Yankee Nuclear Power Plant
condenser (2006).
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U.S. Senators Jeffords and Leahy (2003 to 2005)
Provided the Senators and their staffs with periodic overview regarding technical, reliability,
compliance, and safety issues at Entergy Nuclear Vermont Yankee (ENVY).

1OCFR 2.206 filed with the Nuclear Regulatory Commission (July 2004)
Filed lOCFR 2.206 petition with NRC requesting confirmation of Vermont Yankee's compliance
with General Design Criteria.

State of Vermont Public Service Board (April 2003 to May 2004)
Expert witness retained by New England Coalition to testify to the Public Service Board on the
reliability, safety, technical, and financial ramifications of a proposed increase in power (called
an uprate) to 120% at Entergy's 31-year-old Vermont Yankee Nuclear Power Plant.

International Nuclear Safety Testimony
Worked for ten days with the President of the Czech Republic (Vaclav Havel) and the Czech
Parliament on their energy policy for the 21 st century.

Nuclear Regulatory Commission (NRC) Inspector General (IG)
Assisted the NRC Inspector General in investigating illegal gratuities paid to NRC Officials by
Nuclear Energy Services (NES) Corporate Officers. In a second investigation, assisted the
Inspector General in showing that material false statements (lies) by NES corporate president
caused the NRC to overlook important violations by this licensee.

State of Connecticut Legislature
Assisted in the creation of State of Connecticut Whistleblower Protection legal statutes.

Federal Congressional Testimony
Publicly recognized by NRC Chairman, Ivan Selin, in May 1993 in his comments to U.S. Senate,
"It is true.. everything Mr. Gundersen said was absolutely right; he performed quite a service."
Commended by U.S. Senator John Glenn for public testimony to Senator Glenn's NRC
Oversight Committee.

PennCentral Litigation
Evaluated NRC license violations and material false statements made by management of this
nuclear engineering and materials licensee.

Three Mile Island Litigation
Evaluated unmonitored releases to the environment after accident, including containment breach,
letdown system and blowout. Proved releases were 15 times higher than government estimate
and subsequent government report.

Western Atlas Litigation
Evaluated neutron exposure to employees and license violations at this nuclear materials
licensee.
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Commonwealth Edison
In depth review and analysis for Commonwealth Edison to analyze the efficiency and
effectiveness of all Commonwealth Edison engineering organizations, which support the
operation of all of its nuclear power plants.

Peach Bottom Reactor Litigation
Evaluated extended 28-month outage caused by management breakdown and deteriorating
condition of plant.

Special Remediation Expertise:
Director of Engineering, Vice President of Site Engineering, and the Senior Vice President of
Engineering at Nuclear Energy Services (NES) Division of Penn Central Corporation (PCC)

NES was a nuclear licensee that specialized in dismantlement and remediation of nuclear
facilities and nuclear sites. Member of the radiation safety committee for this licensee.
Department of Energy chose NES to write DOE Decommissioning Handbook because NES
had a unique breadth and depth of nuclear engineers and nuclear physicists on staff.

* Personally wrote the "Small Bore Piping" chapter of the DOE's first edition
Decommissioning Handbook, personnel on my staff authored other sections, and I reviewed
the entire Decommissioning Handbook.

* Served on the Connecticut Low Level Radioactive Waste Advisory Committee for 10 years
from its inception.

* Managed groups performing analyses on dozens of dismantlement sites to thoroughly
remove radioactive material from nuclear plants and their surrounding environment.

* Managed groups assisting in decommissioning the Shippingport nuclear power reactor.
Shippingport was the first large nuclear power plant ever decommissioned. The
decommissioning of Shippingport included remediation of the site after decommissioning.

* Managed groups conducting site characterizations (preliminary radiation surveys prior to
commencement of removal of radiation) at the radioactively contaminated West Valley site
in upstate New York.
Personnel reporting to me assessed dismantlement of the Princeton Avenue Plutonium Lab
in New Brunswick, NJ. The lab's dismantlement assessment was stopped when we
uncovered extremely toxic and carcinogenic underground radioactive contamination.

* Personnel reporting to me worked on decontaminating radioactive thorium at the Cleveland
Avenue nuclear licensee in Ohio. The thorium had been used as an alloy in turbine blades.
During that project, previously undetected extremely toxic and carcinogenic radioactive
contamination was discovered below ground after an aboveground gamma survey had
purported that no residual radiation remained on site.

Additional Education
Basic Mediation Certificate Champlain College, Woodbury Institute

28-hour Basic Mediation Training September 2010

Teachin2 and Academic Administration Experience
Rensselaer Polytechnic Institute (RPI) - Advanced Nuclear Reactor Physics Lab
Community College of Vermont - Mathematics Professor - 2007 to present
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Burlington High School
Mathematics Teacher - 2001 to June 2008
Physics Teacher - 2004 to 2006

The Marvelwood School - 1996 to 2000
Awarded Teacher of the Year - June 2000
Chairperson: Physics and Math Department
Mathematics and Physics Teacher, Faculty Council Member
Director of Marvelwood Residential Summer School
Director of Residential Life

The Forman School & St. Margaret's School - 1993 to 1995
Physics and Mathematics Teacher, Tennis Coach, Residential Living Faculty Member

Nuclear EngineerinE Work Experience 1970 to Present
Vetted as expert witness in nuclear litigation and administrative hearings in federal, international,

and state court and to Nuclear Regulatory Commission, including but not limited to: Three
Mile Island, US Federal Court, US NRC, NRC ASLB & ACRS, Vermont State Legislature,
Vermont State Public Service Board, Florida Public Service Board, Czech Senate,
Connecticut State Legislature, Western Atlas Nuclear Litigation, U.S. Senate Nuclear Safety
Hearings, Peach Bottom Nuclear Power Plant Litigation, and Office of the Inspector General
NRC.

Nuclear Engineering, Safety, and Reliability Expert Witness 1990 to Present
* Fairewinds Associates, Inc - Chief Engineer, 2005 to Present

Arnold Gundersen, Nuclear Safety Consultant and Energy Advisor, 1995 to 2005.
* GMA - 1990 to 1995, including expert witness testimony regarding the accident at Three

Mile Island.

Nuclear Energy Services, Division of PCC (Fortune 500 company) 1979 to 1990
Corporate Officer and Senior Vice President - Technical Services
Responsible for overall performance of the company's Inservice Inspection (ASME XI),
Quality Assurance (SNTC 1A), and Staff Augmentation Business Units - up to 300
employees at various nuclear sites.

Senior Vice President of Engineering
Responsible for the overall performance of the company's Site Engineering, Boston Design
Engineering and Engineered Products Business Units. Integrated the Danbury based, Boston
based and site engineering functions to provide products such as fuel racks, nozzle dams, and
transfer mechanisms and services such as materials management and procedure development.

Vice President of Engineering Services
Responsible for the overall performance of the company's field engineering, operations
engineering, and engineered products services. Integrated the Danbury-based and field-based
engineering functions to provide numerous products and services required by nuclear
utilities, including patents for engineered products.
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General Manager of Field Engineering
Managed and directed NES' multi-disciplined field engineering staff on location at various
nuclear plant sites. Site activities included structural analysis, procedure development,
technical specifications and training. Have personally applied for and received one patent.

Director of General Engineering
Managed and directed the Danbury based engineering staff. Staff disciplines included
structural, nuclear, mechanical and systems engineering. Responsible for assignment of
personnel as well as scheduling, cost performance, and technical assessment by staff on
assigned projects. This staff provided major engineering support to the company's nuclear
waste management, spent fuel storage racks, and engineering consulting programs.

New York State Electric and Gas Corporation (NYSE&G) - 1976 to 1979
Reliability Engineering Supervisor
Organized and supervised reliability engineers to upgrade performance levels on seven
operating coal units and one that was under construction. Applied analytical techniques and
good engineering judgments to improve capacity factors by reducing mean time to repair and
by increasing mean time between failures.

Lead Power Systems Engineer
Supervised the preparation of proposals, bid evaluation, negotiation and administration of
contracts for two 1300 MW NSSS Units including nuclear fuel, and solid-state control
rooms. Represented corporation at numerous public forums including TV and radio on
sensitive utility issues. Responsible for all nuclear and BOP portions of a PSAR,
Environmental Report, and Early Site Review.

Northeast Utilities Service Corporation (NU) - 1972 to 1976
Engineer
Nuclear Engineer assigned to Millstone Unit 2 during start-up phase. Lead the high velocity
flush and chemical cleaning of condensate and feedwater systems and obtained discharge
permit for chemicals. Developed Quality Assurance Category I Material, Equipment and
Parts List. Modified fuel pool cooling system at Connecticut Yankee, steam generator
blowdown system and diesel generator lube oil system for.Millstone. Evaluated Technical
Specification Change Requests.

Associate Engineer
Nuclear Engineer assigned to Montague Units 1 & 2. Interface Engineer with NSSS vendor,
performed containment leak rate analysis, assisted in preparation of PSAR and performed
radiological health analysis of plant. Performed environmental radiation survey of
Connecticut Yankee. Performed chloride intrusion transient analysis for Millstone Unit I
feedwater system. Prepared Millstone Unit 1 off-gas modification licensing document and
Environmental Report Amendments 1 & 2.

Rensselaer Polytechnic Institute (RPI) - 1971 to 1972
Critical Facility Reactor Operator, Instructor
Licensed AEC Reactor Operator instructing students and utility reactor operator trainees in
start-up through full power operation of a reactor.
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Public Service Electric and Gas (PSE&G) - 1970

Assistant Engineer.

Performed shielding design of radwaste and auxiliary buildings for Newbold Island Units 1
& 2, including development of computer codes.

Public Service, Cultural, and Community Activities
2005 to Present - Public presentations and panel discussions on nuclear safety and reliability at

University of Vermont, NRC hearings, Town and City Select Boards, Legal Panels,
Television, and Radio

2007-2008- Created Concept of Solar Panels on Burlington High School; worked with
Burlington Electric Department and Burlington Board of Education Technology Committee
on Grant for installation of solar collectors for Burlington Electric peak summer use

Vermont State Legislature - Public Testimony to Legislative Committees
Certified Foster Parent State of Vermont - 2004 to 2007
Mentoring former students - 2000 to present - college application and employment application

questions and encouragement
Tutoring Refugee Students - 2002 to 2006 - Lost Boys of the Sudan and others from

educationally disadvantaged immigrant groups
Designed and Taught Special High School Math Course for ESOL Students - 2007 to 2008
Featured Nuclear Safety and Reliability Expert (1990 to present) for Television, Newspaper,

Radio, & Internet - Including, and not limited to: CNN (Earth Matters), NECN, WPTZ VT,
WTNH, VPTV, WCAX, Cable Channel 17, The Crusaders, Front Page, Mark Johnson Show,
Steve West Show, Anthony Polina Show, WKVT, WDEV, WVPR, WZBG CT, Seven Days,
AP News Service, Houston Chronicle, Christian Science Monitor, New York Times,
Brattleboro Reformer, Rutland Herald, Times-Argus, Burlington Free Press, Litchfield
County Times, The News Times, The New Milford Times, Hartford Current, New London
Day, evacuationplans.org, Vermont Daily Briefing, Green Mountain Daily, and numerous
other national and international blogs

NNSN - National Nuclear Safety Network, Founding Advisory Board Member, meetings with
and testimony to the Nuclear Regulatory Commission Inspector General (NRC IG)

Berkshire School Parents Association, Co-Founder
Berkshire School Annual Appeal, Co-Chair
Sunday School Teacher, Christ Church, Roxbury, CT
Washington Montessori School Parents Association Member
Marriage Encounter National Presenting Team with wife Margaret

Provided weekend communication and dialogue workshops weekend retreats/seminars
Connecticut Marriage Encounter Administrative Team - 5 years

Northeast Utilities Representative Conducting Public Lectures on Nuclear Safety Issues

End
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