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I. INTRODUCTION  

In accordance with 10 C.F.R. §§ 2.323, 2.1204, 2.1205 (2007) and the May 7, 2007 

Memorandum and Order (Prehearing Conference and Initial Scheduling Order) of the Atomic 

Safety and Licensing Board (“ASLB” or “Licensing Board”), Southern Nuclear Operating 

Company (“SNC”) moves for summary disposition on the contention that the Environmental 

Report (“ER”) included with the application for the Early Site Permit (“ESP”) in this proceeding 



should have evaluated a dry cooling system as an alternative to the closed-cycle wet cooling 

(water-driven) system SNC proposed (hereinafter referred to as “Environmental Contention 1.3” 

or “EC 1.3”).  As we explain in detail below, the record in this proceeding and the sworn 

affidavit and statement of undisputed facts accompanying this Motion demonstrate that there is 

no genuine issue as to any material fact, and that SNC is entitled to a ruling as a matter of law 

that a dry cooling system is not a feasible alternative for the applicant’s proposed project for the 

following principal reasons:  

■ The DEIS analyzes the feasibility, cost, environmental and land use impacts of dry 
cooling and renders the contention moot. 

■ A dry cooling system is not a feasible alternative for an AP1000 Unit located in South 
Georgia.  

• A dry cooling system has not been successfully applied to a triple pressure 
turbine as large as that included in the standard AP1000 design, or in any 
nuclear plant in the United States, and the current technology is not 
compatible in that application from the perspective of reliability or efficiency; 

• Even if current dry cooling technology were compatible with large triple 
pressure turbines, in the confines of the planned site, dry cooling would cause 
significant harm to the environment—much greater than the impact associated 
with the AP1000 closed-cycle wet cooling system;  

• A dry cooling system at the planned site would entail a prohibitive expense on 
the part of the applicant compared to any benefit derived; and  

• Departing from the approved wet cooling system in favor of a dry system 
would contradict the NRC’s policy, inherent in 10 C.F.R. Part 52, of 
approving standard designs for reactors and, in particular, the agency’s 
approval of the AP1000 as a standard reactor.   

Section II of this Motion frames the admitted contention by addressing those issues that 

are within the scope of the contention and those that are not.  Section III sets forth the applicable 

NRC legal standards governing summary disposition motions and consideration of 

environmental alternatives.  Section IV describes why there are no genuine issues of material 

fact and why SNC is entitled to a decision as a matter of law.  This motion is supported by a 
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separate “Statement of Undisputed Facts” and by sworn Affidavits from James W. Cuchens 

(“Cuchens Aff.”) and Thomas C. Moorer (“Moorer Aff.”).  The undersigned certifies that he has 

contacted counsel for NRC and the Intervenors in an effort to resolve the issues raised in this 

Motion.  Neither party has taken a position on the Motion as of the deadline for submission of 

the Motion.   

II. THE SCOPE OF THE ADMITTED CONTENTION  

EC 1.3 as admitted by the Board states: 

The ER fails to satisfy 10 C.F.R. § 51.45(b)(3) because its analysis of the dry 
cooling alternatives is inadequate to address the appropriateness of a dry cooling 
system given the presence of extremely sensitive biological resources.   

Atomic Safety and Licensing Board, Memorandum and Order (“ASLB Order”) at 47 (March 12,  

2007). 

Opponents of the ESP sought intervention and raised numerous contentions.  Of 

relevance here, EC 1.3, as originally proposed, claimed that the ER’s discussion of “cooling 

technologies fails to consider environmental and economic benefits of avoiding construction of 

the proposed cooling system.”  The NRC staff favored admitting a more limited version, namely, 

“the ER’s discussion of alternative cooling technology related to dry cooling in Section 9.4 of the 

ER fails to consider the environmental and economic benefits of dry cooling over the proposed 

cooling system.” Id. at 18.  SNC, citing the EPA’s analysis of the feasibility of dry cooling in the 

preamble to its regulations under Section 316(b) of the Clean Water Act, 66 Fed. Reg. 65,256 at 

65,282 (December 18, 2001), responded that the ER’s treatment of dry cooling was sufficient 

and that there was no need for further discussion of the technology in the ER. 

The Atomic Safety and Licensing Board, however, admitted a more limited contention 

than that proposed by either petitioners or NRC staff.  The Board rejected the contention to the 

extent it was based on an asserted failure of the ER to address the “no-action alternative.” See 
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ASLB Order at 18-19.  Further, the Board thought that it was appropriate for SNC to rely on 

EPA’s findings on the lack of feasibility of a dry cooling system and the uneconomically high 

cost, in terms of energy efficiency and dollars, the system would entail.  However, the Board 

pointed out that the EPA had not rejected dry cooling in all cases.  In particular, the Board 

quoted the EPA regulations as: 

no[t] disput[ing] that dry cooling may be the appropriate cooling technology for 
some facilities. This could be the case in areas with limited water available for 
cooling or water bodies with extremely sensitive biological resources (e.g., 
endangered species, specially protected areas).  

ASLB Order at 20, quoting, 66 Fed. Reg. at 65,282.   

The Board noted that Petitioners “have asserted there are extremely sensitive resources 

present in the Savannah River in the vicinity of the Vogtle facility,” citing the alleged presence 

of the shortnose sturgeon and robust redhorse.  The Board concluded that whether such species 

are present and whether their presence alone makes the area in question a water with “extremely 

sensitive biological resources” were material, factual and legal disputes, and that “[i]f the Vogtle 

site thus contains these extremely sensitive resources, it is arguable that, consistent with this EPA 

analysis, applicant SNC should be required to conduct further analysis as to whether, 

considering the present sensitive species and other pertinent factors, dry cooling is appropriate 

for the Vogtle site.”  ASLB Order at 20 (emphasis added).   

On September 10, 2007, the NRC Staff issued its Draft Environmental Impact Statement 

(“DEIS”) in this proceeding.  Draft NUREG-1872, "Draft Environmental Impact Statement for 

an Early Site Permit (ESP) at the Vogtle Electric Generating Plant Site."  Chapter 9 of the DEIS 

includes an evaluation of various alternatives to the proposed action and discusses the 

environmental impacts of those alternatives.  The DEIS presents further analysis of the benefits 

and environmental impact, costs and feasibility of dry cooling for the proposed Vogtle units, and 

 4  

http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr1872/index.html


concludes, as did the ER, that dry cooling is not a reasonable alternative to the closed-cycle 

cooling system proposed for the proposed additional VEGP units.  DEIS, Section 9.3.2; Facts∗ ¶¶ 

24-27. 

III. LEGAL STANDARDS 

A. Law Governing Summary Disposition 

This proceeding is governed by the informal adjudicatory procedures prescribed in 

Subpart L of 10 C.F.R. Part 2.  Pursuant to 10 C.F.R. § 2.1205 in Subpart L, any party may 

submit a motion for summary disposition at least 45 days before the commencement of a 

hearing.  10 C.F.R. § 2.1205(a).  The motion must be in writing and include a written 

explanation of the basis for the motion, and affidavits to support statements of fact.  Id.   

In ruling on the motion, the Board is directed to apply the standards for summary 

disposition in Subpart G of Part 2, which are set forth in Section 2.710(d)(2).  10 C.F.R. § 

2.1205(c).  Pursuant to that section, “the presiding officer shall render the decision sought if the 

filings in the proceeding …, together with the statements of the parties and the affidavits, if any, 

show that there is no genuine issue as to any material fact and that the moving party is entitled to 

a decision as a matter of law.”  See Exelon Generation Company, LLC (Early Site Permit for 

Clinton ESP Site), LBP-05-19, 62 N.R.C. 134, 179-80 (2005).  Section 2.710 generally retains 

the provisions in former Section 2.749, prior to the revision of Part 2 in January 2004. 69 Fed. 

Reg. at 2227.  Therefore, precedents under the former Section 2.749 are applicable to motions 

for summary disposition under the current provisions in 10 C.F.R. §§ 2.710 and 2.1205.   

The Commission has held that motions for summary disposition under Section 2.749 are 

analogous to summary judgment motions under Rule 56 of the Federal Rules of Civil Procedure, 

                                                 
∗ Southern Nuclear Operating Company’s “Statement of Undisputed Facts In Support of Applicant’s 

Motion for Summary Disposition of Intervenor’s Contention 1.3” is cited herein as “Facts.” 
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and should be evaluated by the same standards.  Advanced Med. Sys., Inc. (One Factor Row, 

Geneva, Ohio 44041), CLI-93-22, 38 N.R.C. 98, 102 (1993).  As held by both the courts and the 

former NRC Atomic Safety and Licensing Appeal Board, summary disposition is not simply a 

“procedural shortcut”; rather, it is designed “to secure the just, speedy and inexpensive 

determination of every action,” and should be granted when appropriate.  Celotex Corp. v. 

Catrett, 477 U.S. 317, 327 (1986) (citations omitted); see also La. Enrichment Servs. L.P. 

(National Enrichment Facility), CLI-06-15, 63 N.R.C. 687, 700 (2006) (affirming Board grant of 

summary disposition); Advanced Med. Sys., Inc., 38 N.R.C. 98; Tenn. Valley Auth. (Hartsville 

Nuclear Plant, Units 1A, 2A, 1B, and 2B), ALAB-554, 10 N.R.C. 15, 19 (1979).  In fact, 10 

C.F.R. § 2.710(d)(1) authorizes a Board to consider a summary disposition motion if “its 

resolution will serve to expedite the proceeding if the motion is granted.”  In this case, summary 

disposition of EC 1.3 would reduce the number of issues to be decided and expedite the 

proceeding.  

Pursuant to both NRC and federal case law, the party seeking summary disposition must 

show the absence of a genuine issue as to any material fact.  See Adickes v. Kress & Co., 398 

U.S. 144, 157 (1970); Advanced Medical Systems, Inc., 38 N.R.C. at 102.  In response, the party 

opposing the motion must set forth specific facts showing that there is a genuine issue.  See 10 

C.F.R. § 2.710(b).  To be considered a genuine issue of material fact, “the factual record, 

considered in its entirety, must be enough in doubt so that there is a reason to hold a hearing to 

resolve the issue.”  Cleveland Elec. Illuminating Co. (Perry Nuclear Power Plant, Units 1 and 2), 

LBP-83-46, 18 N.R.C. 218, 223 (1983) (emphasis added).  Bare assertions or general denials are 

insufficient to oppose a motion for summary disposition, as are mere “quotations from or 

citations to [the] published work of researchers [or experts] who have apparently reached 
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conclusions at variances with the movant’s affiants.”  See 10 C.F.R. § 2.710(b); Advanced Med. 

Sys., Inc., 38 N.R.C. at 102; Houston Lighting and Power Co. (Allens Creek Nuclear Generating 

Station, Unit 1), ALAB-629, 13 N.R.C. 75, 78 (1981); Carolina Power & Light Co. (Shearon 

Harris Nuclear Plant, Units 1 and 2), LBP-84-7, 19 N.R.C. 432, 435-36 (1984).  See also United 

States v. Various Slot Machines on Guam, 658 F.2d 697, 700 (9th Cir. 1981) (holding that “in the 

context of a motion for summary judgment, an expert must back up his opinion with specific 

facts” in an affidavit). 

Furthermore, if the party opposing the motion fails to controvert any material fact, then 

that fact will be deemed admitted.  See 10 C.F.R. § 2.710(a); Advanced Med. Sys., Inc., 38 

N.R.C. at 102-3.  If the moving party makes a proper showing, and the opposing party does not 

show that a genuine issue of material fact exists, then the Licensing Board may summarily 

dispose of the contention on the basis of the pleadings.  N. States Power Co. (Prairie Island 

Nuclear Generating Plant, Units 1 and 2), CLI-73-12, 6 A.E.C. 241, 242 (1973), aff’d sub. nom. 

BPI v. AEC, 502 F.2d 424 (D.C. Cir. 1974). 

The existence of conflicting expert testimony does not preclude summary disposition.  

See Duke Cogema Stone & Webster (Savannah River Mixed Oxide Fuel Fabrication Facility), 

LBP-05-04, 61 N.R.C. 71, 80-81 (2005) (“DCS”).  First, the expert witness/affiant must be 

competent to testify to the matters stated in the affidavit.  10 C.F.R. § 2.710(b).  The Licensing 

Board may look at whether the witness qualifies as an expert by “knowledge, skill, experience, 

training, or education.”  DCS, LBP-05-04, 61 N.R.C. at 80, citing Fed. R. Evid. 702.  Second, the 

Board “must focus on whether the expert opinions are sufficiently grounded upon a factual 

basis.”  Id at 81. As such, the nonmoving party cannot defeat summary disposition by presenting 

“subjective belief or unsupported speculation,” or improperly supported expert opinion.  Id. at 80 
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(quoting Daubert v. Merrell Dow Pharmaceuticals, Inc., 509 U.S. 579, 589-90 (1993)).  Thus, in 

opposing summary disposition, “expert opinion is admissible only if the affiant is competent to 

give an expert opinion and only if the factual basis for that opinion is adequately stated and 

explained in the affidavit.” Id. 

To preclude summary judgment, the opponent must adduce facts that “are material to the 

substantive claim at issue [meaning that they] ‘might affect the outcome of the suit under the 

governing law.’” Chevron USA, Inc. v. Cayetano, 224 F.3d 1030, 1039 (9th Cir. 2000), citing 

Moreland v. Las Vegas Metro. Police Dep't, 159 F.3d 365, 369 (9th Cir.1998) (quoting Anderson 

v. Liberty Lobby, Inc., 477 U.S. 242, 248 (1986)).  In this instance, the facts must relate to the 

NEPA requirements for the licensing decision regarding the new Vogtle units.  

Finally, the Commission has stated that there is a difference between contentions that 

merely allege an “omission” of information and those that challenge substantively and 

specifically how particular information has been discussed in a license application.  Where a 

contention alleges the omission of particular information or an issue from an application, and the 

information is later supplied by the applicant or considered by the Staff in a draft EIS, the 

contention is moot.  Duke Energy Corp. (McGuire Nuclear Station, Units 1 and 2; Catawba 

Nuclear Station, Units 1 and 2), CLI-02-28, 56 NRC 373, 382–383 (2002).    

As discussed below, EC 1.3 is the type of contention for which no evidentiary hearing is 

necessary and the contention can be readily and expeditiously resolved in SNC’s favor through 

summary disposition. 

B. Law Governing Consideration of Alternatives 

The courts and agencies have long recognized that Section 102 of NEPA (42 U.S.C. § 

4332(2)(E)) (2006) requires analysis only of reasonable alternatives.  Environmental Law and 

Policy Center v. NRC (“Center”), 473 F.3d 676, 682-83 (7th Cir. 2006); Midcoast Interstate 

 8  



Transmission, Inc. v. FERC (“Midcoast”), 198 F.3d 960, 967 (D. C. Cir. 2000); In the Matter of 

Long Island Lighting Company (Shoreham Nuclear Plant)(“Shoreham”), CLI-90-8, 32 NRC 

201, 206 (1990) (“there is no need to consider alternatives of speculative feasibility . . . .”).  As 

discussed in detail in Section IV below, the lack of feasibility of dry cooling as applied to the 

proposed new units at VEGP provides an additional, independent basis for summary disposition.  

As the United States Court of Appeals for the District of Columbia Circuit explained, 

“the statute must be construed in the light of reason if it is not to demand what is, fairly speaking, 

not meaningfully possible, given the obvious, that the resources of energy and research -- and 

time -- available to meet the Nation's needs are not infinite.” Natural Resources Defense 

Council, Inc. v. Morton, 458 F.2d 827, 837 (D.C. Cir. 1972).   

Accordingly, environmental documents need not discuss alternatives which depend on 

unproven or non-existent technology, or which would prove impractical for the project.  Kelly v. 

Selin, 42 F.3d 1501, 1521 (6th Cir. 1995) (the NRC properly held that alternatives to dry casks 

for storing nuclear fuel, neither proven nor practical, did not belong in an environmental 

document); City of Grapevine, Tex. v. Department of Transportation (“Grapevine”), 17 F.3d 

1502, 1506 (D.C. Cir. 1994) (a “wayport,” which no one ever built and would hamper certain 

types of air traffic, does not merit discussion in a DEIS as an alternative to expanding runways); 

See also, Citizens Against Burlington, Inc. v. Busey (“Burlington”), 938 F.2d 190, 195 (D.C. Cir. 

1991) (requiring discussion of every conceivable alternative would turn environmental 

documents into “’frivolous boilerplate.’”).  Similarly, environmental documents may exclude 

alternatives in situations in which the applicant would be “in no position to implement [the] 

measures.” Center, 473 F.3d at 684.   

The NRC applies the same legal standards described above.  As the Commission held: 
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An environmental impact statement (EIS) must look at alternatives available for 
reducing or avoiding adverse environmental effects. The rule of reason guides 
both the choice of alternatives as well as the extent to which the EIS must discuss 
each alternative. Thus, the discussion must consider not every possible 
alternative, but every reasonable alternative. Hence, NEPA does not require the 
consideration of alternatives that are impractical, that present unique problems; 
or that cause extraordinary costs. Nor does NEPA require the consideration of 
speculative alternatives which could only be implemented after significant 
changes in governmental policy or legislation. NEPA also does not require the 
consideration of alternatives that are not significantly distinguishable from 
alternatives actually considered. An agency's consideration of alternatives is 
sufficient if it considers an appropriate range of alternatives, even if it does not 
consider every available alternative. . . .  

In The Matter of Private Fuel Storage, L.L.C. (Independent Spent Fuel Storage Installation),  

LBP-03-30. 58 NRC 454, 479 (2003) (emphasis added) (citations and quotation marks omitted).  

Furthermore, the courts held that the rule of reason applies, not just to the issues 

environmental documents must discuss, but also to assessing the degree of thoroughness of the 

discussion.   

The range of alternatives that the agency must consider is not infinite, of course, 
but it does include all feasible or reasonable alternatives to the proposed action. 
This rule of reason governs both which alternatives the agency must discuss, and 
the extent to which it must discuss them. 

Grapevine, 17 F.3d at 1506, citing Burlington (emphasis added) (quotation marks and citation 

omitted).   

Finally, NEPA “does not require the selection of the most environmentally benign 

alternative.”  Private Fuel Storage, 58 NRC at 479.  Therefore, an agency is not constrained by 

NEPA from deciding that other values (such as economic considerations) outweigh 

environmental issues.  Robertson, 490 U.S. at 350.  As we explain next, the discussion of dry 

cooling in SNC’s submissions and the DEIS satisfy these legal standards.   
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IV. APPLICANTS ARE ENTITLED TO JUDGMENT AS A MATTER OF LAW  

A. It Is Undisputed That The DEIS Analyzes Dry Cooling, Therefore the 
Contention is Moot 

EC 1.3 is based on the Board’s observation that it was at least “arguable” that dry cooling 

should be analyzed in more detail than as set forth in the ER if “the Vogtle site contains … 

extremely sensitive natural resources.” ASLB Order at 20 (emphasis added). The contention is, 

therefore, based on the alleged lack of detailed analysis of dry cooling in the ER, rather than the 

validity or accuracy of the information or conclusions presented, and therefore is properly 

characterized as a contention of omission.  See In the Matter of Private Fuel Storage, LLC 

(Independent Spent Fuel Storage Installation), LBP 01-23, 54 NRC 163, 171-72 (2001).  As 

noted in Section II above the DEIS presents such further analysis of dry cooling, and concludes, 

as did the ER, that dry cooling is not a preferable alternative to the closed cycle cooling system 

proposed for the proposed additional VEGP units.  Specifically, the DEIS states: 

based on the increased environmental impacts related with increased land use, 
fuel use, spent fuel transport, spent fuel storage, and the small impact that the 
proposed natural draft wet-cooling tower would have on the site environment and 
the Savannah River, the staff concludes that a wet cooling tower system is 
preferable to either dry or hybrid wet/dry cooling system for VEGP Units 3 and 4. 

DEIS, Section 9.3.2; Facts ¶ 25.  

The conclusion in the DEIS regarding dry cooling is not perfunctory, or based merely 

upon the analysis by the EPA in the rulemaking cited in the ER, but discusses adverse 

environmental and land use impacts of dry cooling, the power demand and spent fuel impacts of 

dry cooling, and the impacts of dry cooling on aquatic resources as compared to closed cycle wet 

cooling at the proposed site.  See DEIS, Section 9.3.2; Facts ¶¶ 24-27.  Accordingly, regardless 

of whether there are extremely sensitive biological resources in the vicinity of the VEGP site, the 
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analysis of dry cooling in the DEIS renders the admitted contention moot and satisfies 10 C.F.R. 

§ 51.45(b)(3) as a matter of law. 

In addressing a similar situation in the USEC centrifuge licensing proceeding, the 

Commission held that a DEIS rendered a contention moot where it supplied the missing 

information that was the subject of the contention: 

It is well-recognized that where a contention based on applicant’s environmental 
report is ‘superseded by the subsequent issuance of licensing-related documents’ 
– whether an environmental impact  statement or an applicant’s response to a 
request for additional information – the contention must be ‘disposed of or 
modified.’ Thus where a contention alleges the omission of particular information 
or an issue from an application, and the information is later supplied by the 
applicant or considered by the NRC staff in an environmental impact statement, 
the contention is ‘moot.’ 

In the Matter of USEC, Inc. (American Centrifuge Plant), 2006 WL 895040 *6 (2006), citing 

Duke Energy Corp. (McGuire Nuclear Station, Units 1 and 2; Catawba Nuclear Station, Units 

1 and 2), CLI 02-28, 56 NRC 373, 383 (2002); see also In the Matter of Private Fuel Storage, 

LLC ( Independent Spent Fuel Storage Installation) LBP 01-23, 54 NRC 163, 171-72 (2001).  

Further, the Commission held that a determination of mootness is appropriate not only on the 

basis of a motion for summary disposition, but also on the basis of a DEIS. See Id. Thus, the 

discussion of dry cooling in the DEIS renders Contention EC 1.3 moot.  

B. Dry Cooling Is Not Feasible For VEGP And Therefore Need Not Be 
Analyzed In Detail Under NEPA. 

Notwithstanding the discussion of dry cooling in the DEIS, NEPA does not require a 

detailed evaluation of dry cooling because it is not a feasible alternative.   

1. Dry Cooling is Not Technically Feasible As Applied to the Proposed Vogtle 
Units 

a. Standard Cooling Design for the AP1000 
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In the standard design of the AP1000 Nuclear Plant, steam is passed across a steam 

turbine and the turbine turns a generator, creating electricity.  The steam leaves the turbine and 

goes to a steam surface condenser, a large heat exchanger filled with tubes that have cold water 

flowing through them.  The cold water in the tubes absorbs the heat from the steam, causing the 

steam to condense back into liquid form; the condensed liquid is then pumped back to the 

nuclear reactor and the process begins again.  The water circulating through the condenser tubes 

is then pumped out to a wet cooling tower where it is cooled by discharging its heat to the 

surrounding air.  Once cool, the water is pumped back through the condenser tubes.  Both 

circuits continue in a continuous process (hence the name – “closed loop cooling system”).  See 

Facts, ¶¶ 4, 5; Cuchens Affidavit, Exhibit 1 at pp. 2-3.  During this process, exhaust steam from 

the condenser creates backpressure on the turbines.  Id. 

During normal operations, the AP1000 standard turbine generator could experience 

exhaust pressure (backpressure) in the range of ~ 1.0 to a maximum of less than 5.0 “HgA.  The 

higher the backpressure on the turbine, the less electricity the generator is able to produce, while 

the lower the backpressure is on the turbine, the more electricity the generator is able to produce 

(down to choke flow backpressure at ~ 1.0 “HgA). Cuchens Affidavit, Exhibit 1 at p. 3; Facts ¶ 

7. Backpressure in excess of 5 “HgA exceeds the functional operational limit of the turbine.  

Cuchens Affidavit, Exhibit 1 at p. 10; Facts ¶ 15.   

For optimum plant efficiency, the standard design for the AP1000 Nuclear Plant specifies 

a multi-pressure turbine generator with design backpressures ranging from 2.37 to 3.57 inches of 

mercury (“HgA”), in each section with an average backpressure for all three sections of 2.92 

“HgA at the design inlet cold water temperature of 91ºF.  Therefore, the cooling system must 
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allow the AP1000 to operate at the average 2.92 “HgA backpressure in order to achieve the 

design 1,193 MW output.1  See Cuchens Affidavit, Ex. 1 at pp. 3, 6-7; Facts ¶¶ 6-10.   

b. Dry Cooling System Characteristics 

In contrast to a closed-cycle wet cooling system, which relies on the cooling property of 

water, a dry cooling system is based on an air-cooled condenser (“ACC”).  In such a system, the 

steam leaving the turbine is piped through large ducts outside of the turbine building to an ACC 

where it is cooled by air flowing over large metal-finned tubes.  The heat from the cooling water 

is rejected directly to the air and atmosphere.  As the steam loses its heat, it condenses to water 

and is drained to a large tank from which it is pumped back to the nuclear steam supply system.  

Cuchens Affidavit, Exhibit 1 at p. 9; Facts ¶ 11.   

The chief governing design characteristic of an air cooled condenser used in a dry cooling 

system is the Initial Temperature Difference (“ITD”), the constant difference between the 

temperature of the outside air and the temperature of the steam condensing within the tube 

bundles. The higher the ambient temperature in which an air-cooled turbine operates, the higher 

the steam saturation temperature, and therefore the backpressures, of the turbine will be. 

Backpressure, in turn, limits the efficiency and operability of the turbine. Cuchens Affidavit, 

Exhibit 1 at pp. 10-11; Facts ¶ 12. 

c. A Dry Cooling System is Not a Feasible Alternative for the Proposed Project 

 (i) Current ACC’s Incompatible With Standard AP1000 Turbine -- Current 

“state-of-the art” ACCs for the utility industry are designed with an ITD of around 40° F, 

although there have been a few such condensers built in the United States with an ITD of 35° F.  

No manufacturer of ACCs has successfully designed or built an ACC with a lower ITD than 35° 

                                                 
1 The net unit (gross minus internal station service MW) generation is closer to ~ 1,000 MW which is the 

basis for the unit nameplate rating (i.e. AP1000).  Cuchens Affidavit, Exhibit 1 at p. 8 and Figure 5; Facts  7.   
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F.  Cuchens Affidavit, Exhibit 1 at p. 10; Facts ¶ 12. Accordingly, air-cooled condensers in the 

United States have typically been employed in connection with smaller, combined cycle 

generating units with much lower heat loads than that of the AP1000.  Cuchens Affidavit, 

Exhibit 1 at p. 10; Facts ¶ 12.   

The operational characteristics of a dry cooling system have several ramifications for the 

operation and the utility of such a system with an AP1000 reactor. Assuming an ACC could be 

designed for an AP1000 that can operate at 35ºF ITD, this would result in a steam saturation 

temperature approaching 133.5°F at 95°F ambient temperature. This steam saturation 

temperature would increase backpressures on the turbine far above the optimum design 

backpressure (average of 2.92 “HgA) and exceed the operational limit (5.0 “HgA) in at least one 

of the sections of the turbine. Thus, at the design ambient temperature of 95ºF, an ACC would 

seriously undermine the efficiency, electrical output and even the reliability of the standard 

AP1000 turbine.  Cuchens Affidavit, Exhibit 1 at p 10-11; Facts ¶ 13.  Moreover, steam duct 

losses would likely further drive up the unit backpressure from the turbine outlet to the ACC 

(0.5-1.0 “HgA), causing further deterioration in performance.  Because of the current limit of 

technology as described above (a minimum 35º- 40° FITD), an ACC could not provide adequate 

cooling to an AP1000 standard turbine operating in South Georgia at the design ambient 

temperature of 95°F.  Cuchens Affidavit, Exhibit 1, at pp. 10-12; Facts ¶ 13.  

Further, in South Georgia, extreme maximum temperatures recorded in the vicinity of the 

site have ranged from 105°F to 112°F at Louisville IE station.  The station record high 

temperature for the Midville Experiment Station (i.e., 105°F) has been reached on four separate 

occasions.  Individual station extreme maximum temperature records were set at multiple 

locations on the same or adjacent dates.  The similarity of the respective extremes suggests that 
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these statistics are reasonably representative of the temperature extremes that might be expected 

to be observed at the VEGP site. Application, Part 3, Section 2.7.4.1.1; Facts ¶ 13.  The hot 

South Georgia summers would correspondingly increase steam saturation temperatures and 

backpressures beyond the operational limits of the turbine, and consequently eliminate the 

capability of an ACC to provide necessary cooling during times of peak electric load.  This 

creates a practically insurmountable limitation on the technical feasibility of an ACC system in 

conjunction with the AP1000 steam turbine at the proposed site. Cuchens Affidavit, Exhibit 1 at 

p. 10; Facts ¶ 13.   Conversely, even if an ACC could be designed and constructed that would 

deliver backpressures within the AP1000’s specification (2.92 ”HgA), the ITD necessary to 

deliver such pressures would need to be approximately 20° F, or approximately 50% of the 

minimum ITD achievable with current ACC technology. Cuchens Affidavit, Exhibit 1 at pp. 10-

13; Facts ¶ 19. 

In addition, the daily fluctuations in temperatures at VEGP also dictate against a dry 

cooling system.  Dry air temperature at the VEGP site can vary up to 20°-30° over the course of 

the same day.  Such fluctuations in temperature translate into 20°-30° swings in the ITD.  This 

kind of instability would harm the operation of the power plant and create reliability difficulties 

for the electric grid as a whole.  Cuchens Affidavit, Exhibit 1 at p. 19; Facts ¶ 14.  As compared 

with the AP1000’s wet system, operation with a dry, air-cooled system would result in more 

frequent plant shutdowns because of the system’s inability to maintain turbine pressure below 

the operating limits on summer days due to its reliance on purely convective cooling versus the 

evaporative cooling of the wet system.  These shutdowns would occur on hot days – exactly the 

time when the inhabitants of South Georgia need electricity the most and would require other 
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generating resources, with additional environmental impacts, to make up the shortfall.  Cuchens 

Affidavit, Exhibit 1 at pp. 10-12; Facts ¶ 13. 

 (ii) Design Changes to Achieve Compatibility Not Feasible – As described 

above, the design backpressure for large turbines such as those specified for the AP1000 

standard design represents a limitation on the feasibility of a dry cooling system for such 

turbines.  As noted above, the AP1000 standard turbine is not designed to operate at the high 

exhaust backpressures associated with ACCs, i.e., exceeding 5 ”HgA.  Accordingly, in order to 

achieve backpressures low enough to permit even theoretical operation with a dry cooling 

system, extensive design changes both to the plant’s turbine island and to the current state-of-

the-art ACC’s would be required.  See Cuchens Affidavit, Exhibit 1 at pp. 12-20; Facts ¶¶ 19-21.  

No ACC system currently in use operates with turbines as large, or backpressures and ITD as 

low, as this redesign would require.  Therefore, the changes required to the ACC would go far 

beyond the technology in use today, would be untested and therefore are not reliable.  Similarly, 

no large triple-pressure turbine, such as the standard AP1000 turbine, has been designed to 

operate at backpressures higher than 5.0 “HgA.  Therefore, unless the backpressures associated 

with an ACC could be lowered to less than an average of approximately 3” HgA, the turbine unit 

would suffer a substantial reduction in output or the turbine island would have to be extensively 

redesigned.  Cuchens Affidavit, Exhibit 1 at pp. 3-4, 10; Facts ¶ 7 

 (iii) Net Output - Any increase in backpressure below the trip point for the 

current turbine would result in a substantial reduction in output.  For example, assuming an 

average turbine backpressure of 4 “HgA could be achieved using an ACC in conjunction with 

the standard AP1000 turbine, which as noted above could not be achieved during the periods of 

the year in which the unit was needed most, the result would be a loss of around 40 MW out of 
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the generator as compared to operation at the current design backpressure of 2.92 ”HgA. 

Cuchens Affidavit, Exhibit 1 at pp 10-12; Facts ¶ 16. In addition, increased station service 

requirements for an air-cooled system would decrease net output by another approximately 41 

MW and steam duct losses of approximately 37 MW.  Cuchens Affidavit, Exhibit 1 at pp. 11, 14; 

Facts ¶ 16.  Thus, the minimum reduction in net output per unit would amount to approximately 

118 MW.  These deficiencies account for the fact that dry cooling systems have not been 

employed for large generating units, such as the AP1000. Cuchens Affidavit, Exhibit 1 at p. 10; 

Facts ¶ 12.  

2. Even if Possible to Design and Construct, a Dry Cooling System Would 
Significantly Harm the Environment and Entail Prohibitive Expenditures 

As noted above, an ACC designed to operate in conjunction with the AP1000 standard 

turbine would be extremely large.  The VEGP site would necessitate construction of 

approximately 334 cooling modules linked with large ducts and would require SNC to clear  

more than half a linear mile by 300 feet, an additional area equivalent to seven football fields, for 

each additional VEGP unit.  Cuchens Affidavit, Exhibit 1 at pp. 12-20; Facts ¶ 19.  The 

additional construction and land use would cause additional harm to the environment as 

compared to the proposed closed-cycle wet cooling system, such as by necessitating filling 

existing bodies of water on or on the border of the site.  Facts ¶ 19; Affidavit of Thomas C. 

Moorer.  Based on the current configuration of the VEGP 3/4 site, the ACC units would have to 

be configured in a way that would necessitate the clearing and grubbing of several wooded areas, 

including removal of a large number of trees, cut and fill for the construction pad, and rerouting 

and reconstruction of site drainage features.  Potentially Mallard Pond might have to be removed.  

Significant aesthetic impacts would also result from installation of dry cooling at the Vogtle site.  
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Affidavit of Thomas C. Moorer; Application, Part 3, Section 2.3.1.1; DEIS, Section 9.3.2; Facts 

¶ 19. 

The estimated cost of construction of the ACC would add an additional $361 million for 

each of the Vogtle 3 and 4 plants, for a total of a minimum $722 million, not including the 

potentially enormous additional costs associated with required design changes to the turbine 

island and losses of electrical output. Cuchens Affidavit, Exhibit 1 at p. 14; Facts ¶ 22.  These 

additional costs, especially in view of the speculative viability of the technology as applied to a 

large nuclear power plant in South Georgia, render dry cooling infeasible doe to its extraordinary 

cost at the Vogtle site.  In the Matter of Private Fuel Storage, L.L.C. (Independent Spent Fuel 

Storage Installation), LBP-03-30, 58 NRC 454, 479 (2003).   

3. Dry Cooling Would Contradict NRC Policy on Standard Design of Reactors   

The NRC in Shoreham held that reasonable alternatives do not include those whose 

implementation depends on a change in government policy.  32 NRC at 206.  Adopting a dry 

cooling system for Vogtle 3 and 4 would contradict NRC policy encouraging utilities to 

standardize as much of the design of new plants, including the “balance of plant,” as practicable.  

See Draft Statement on Policy of Conduct of New Reactor Licensing Proceedings, 72 Fed. Reg. 

32139 (June 11, 2007), citing 10 C.F.R. § 52.63 (2006).  (Although the balance of plant, 

including site specific systems such as cooling systems, are not required to be standardized by 

the design certification rule, the NRC has said it encourages standardization of such systems 

“insofar as is practicable.”)  Id.  

As stated in Exhibit 1 to the affidavit of Jim Cuchens supporting this motion: 

 “If an ACC were to be designed for an AP1000 unit, the entire turbine building 
would have to be reworked.  In place of the current steam surface condenser, three 
large ducts would have to be constructed beneath the turbine.  These ducts would 
then have to be run through the walls of the turbine building and outside to a 
distance a minimum of 100 feet away prior to routing the ducts to individual 
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sections of the ACC up to 2000 feet away. This would necessitate changes to the 
wall of the turbine building and potentially the turbine pedestal.  It could also 
cause layout changes to other equipment in order to provide a path for the steam 
ducts.  The incremental losses in backpressure through these ducts could be as 
high as 0.5 to 1.0 ”HgA resulting in a turbine backpressure as high as 3.92 ”HgA.  
Figure 10 shows the turbine gross generation capability @ 3.92 “HgA to be 1,156 
MW which translates to a reduction in gross turbine capability of ~ 37 MW (from 
~ 1,193 MW @ 2.92 “HgA).  Additional ACC modules could theoretically be 
added to offset the degradation in performance from steam duct line losses.  
However, this would increase both the capital cost and station service 
requirements exponentially (see previous cost curve).  Moreover, any benefits of 
standardization outside the nuclear island between Plant Vogtle and other AP1000 
units would be lost or seriously compromised.”  

Cuchens Affidavit, Exhibit 1 at pp. 12-18; Facts ¶ 20. 
Because even a theoretical ACC designed to operate with an AP1000 turbine would 

require material redesign of the balance of the AP1000 plant, the use of such a system would be 

contrary to the policy of standardization most recently espoused by the NRC in its Draft Policy 

Statement. Such a redesign could require reanalysis of the consequences of design basis 

accidents. These factors further illustrate that NEPA’s rule of reason simply does not require an 

evaluation of dry cooling at the Vogtle site, certainly not beyond the discussion in the ER, and in 

any event not more than the fulsome discussion of dry cooling contained in the DEIS.  In 

summary, under NEPA’s rule of reason, the speculative nature of an ACC in a large baseload 

plant application, the technical incompatibility of a dry cooling system with an AP1000 standard 

turbine, the negative cost, environmental and land use impacts occasioned by a dry cooling 

system render a detailed discussion of an ACC unnecessary in a NEPA analysis of a new 

AP1000 unit at Vogtle. Certainly, the discussion of these factors in the DEIS is adequate, given 

the admonition that the “rule of reason governs both which alternatives the agency must discuss, 

and the extent to which it must discuss them .”  Grapevine, 17 F.3d at 1506, citing Burlington 

(emphasis added) (quotation marks and citation omitted). 
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CONCLUSION  

For the reasons stated, SNC respectfully moves for summary disposition on the dry 

cooling contention, EC 1.3.  

Respectfully submitted, 
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