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UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION 

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD 

In the Matter of: 
 
CALVERT CLIFFS 3 NUCLEAR PROJECT, 

LLC AND UNISTAR NUCLEAR 
OPERATING SERVICES, LLC 

 
(Calvert Cliffs Nuclear Power Plant, Unit 3) 

) 
) 
) 
) 
) 
) 
) 

Docket No. 52-016-COL 

 
APPLICANT’S PROPOSED FINDINGS OF FACT AND  

CONCLUSIONS OF LAW ON CONTENTION 10C 

In accordance with the schedule for this proceeding, Calvert Cliffs 3 Nuclear 

Project and UniStar Nuclear Operating Services (collectively, “UniStar”) hereby submit their 

proposed findings of fact and conclusion of law with respect to Contention 10C in the form of a 

partial initial decision. 

I. INTRODUCTION 

1.1 This Partial Initial Decision pertains to the application by UniStar, dated July 13, 

2007, for a license to construct and operate the Calvert Cliffs Nuclear Power Plant, Unit 3, near 

Lusby, Maryland (“Calvert Cliffs 3”).  After consideration of all the relevant evidence in the 

record, this Board finds that the Nuclear Regulatory Commission (“NRC”) Staff analysis of 

energy alternatives in the Final Environmental Impact Statement (“FEIS”) satisfies the 

requirements of the National Environmental Policy Act (“NEPA”) and the regulations in 10 

C.F.R. Part 51.  



2 

II. PROCEDURAL BACKGROUND 

A. Contention 10 

2.1 In April 2010, the NRC Staff issued the Draft Environmental Impact Statement 

(“DEIS”) for Calvert Cliffs 3.1  Joint Intervenors filed proposed Contention 10 on June 25, 2010, 

challenging the adequacy of the NRC Staff’s analyses of the need for power, energy alternatives, 

and costs.2  Contention 10, as proposed by Joint Intervenors, stated: 

The [DEIS] is inadequate to meet the requirements of 10 CFR 
51.71(d) or provide reasonable support for the NRC’s decision on 
issuance of a construction/operating license for the proposed 
Calvert Cliffs-3 nuclear reactor because its analyses of Need for 
Power, Energy Alternatives and Cost/Benefit analysis (Chapters 8, 
9 and 10) are flawed and based on inaccurate, irrelevant and/or 
outdated information.3 

Bases 

A. The DEIS’s Analysis of Need for Power is Inadequate and 
Based on Faulty and Outdated Information. 

B. The DEIS’s Discussion of Energy Alternatives is 
Inadequate, Faulty and Misleading. 

C. The DEIS’s Discussion of a Combination of Alternatives is 
Inadequate and Faulty. 

                                                 
1  See Notice of Availability of the Draft Environmental Impact Statement for the 

Combined License Application for Calvert Cliffs Nuclear Power Plant Unit 3, 75 Fed. 
Reg. 20,867 (Apr. 21, 2010); “Environmental Impact Statement for the Combined 
License (“COL”) for Calvert Cliffs Nuclear Power Plant Unit 3, Draft Report for 
Comment,” NUREG-1936 (April 2010) (ADAMS Accession Nos. ML101000012 and 
ML101000013) (Exh. APL000050). 

2  See “Submission of Contention 10 by Joint Intervenors,” dated June 25, 2010 
(“Contention 10”).  UniStar and the NRC Staff filed responses opposing admission of 
Contention 10 on July 20, 2010.  See “Applicants’ Response to Proposed Contention 10,” 
dated July 20, 2010 (“UniStar Response”); “NRC Staff Answer to Joint Intervenors’ New 
Contention 10,” dated July 20, 2010 (“NRC Staff Answer”). 

3  Contention 10 at 1. 
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D. The DEIS’s Discussion of Costs Both Understates Likely 
Costs and Disputes Cost Estimates in the Applicants’ ER, 
Calling into Question the ER’s discussion of Calvert Cliffs-
3 vs. Alternatives. 

2.2 In LBP-10-24, dated December 28, 2010, the Board addressed the 

admissibility of Contention 10 by dividing it into four distinct parts linked to each of the four 

bases (Contentions 10A-10D).  The Board found that Contentions 10A, 10B, and 10D were 

inadmissible, but concluded that Contention 10C, as restated, was admissible. 

2.3 Contention 10C asserted that Section 9.2.4 of the DEIS, which addressed a 

combination of energy alternatives to Calvert Cliffs 3, was inadequate because the NRC failed to 

fairly address the wind and solar power potential for Maryland or examine the impact of 

demand-side programs.4  Specifically, the Intervenors asserted that, while the NRC Staff 

assumed a contribution from all wind power sources of only 100 MW, the proposed Bluewater 

Wind project alone would provide 600 MW of power.5  The Intervenors additionally argued that, 

“[b]y failing to even attempt to quantify potential power from solar photovoltaics, the DEIS has 

no basis whatsoever for assuming a 75 MW contribution from solar power.”6  Intervenors 

contended that “a feasible combination of alternatives might well include a considerably smaller 

natural gas plant than contemplated in the DEIS, along with a much larger contribution from 

renewable sources of power and demand-side programs.”7 

2.4 The Intervenors provided adequate support for their claim, for purposes of 

contention admissibility, that there were inaccuracies in the DEIS analysis of the combination 

                                                 
4  Id. at 9. 

5  Id. 

6  Id. at 10. 

7  Id. 
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alternative and its environmental consequences.8  Specifically, the Intervenors identified 

information regarding the status of offshore wind projects in Maryland.9  The Intervenors also 

identified a dispute regarding solar power potential in Maryland and the lack of an explanation in 

the DEIS for the use of a 75 MW(e) contribution from solar power in the combination 

alternative.10  Contention 10C was limited to the allegations that the combined alternative 

underestimates the potential contributions of wind and solar power, in conjunction with energy 

storage, to baseload power in Maryland.  Contention 10C, as admitted, did not include the 

Intervenors’ arguments regarding demand-side management.11 

2.5 Ultimately, Contention 10C was revised and admitted as follows: 

The DEIS discussion of a combination of alternatives is inadequate 
and faulty.  By selecting a single alternative that under represents 
potential contributions of wind and solar power, the combination 
alternative depends excessively on the natural gas supplement, thus 
unnecessarily burdening this alternative with excessive 
environmental impacts.12 
 

                                                 
8  Order (Ruling on Intervenors’ Proposed New Contention), LBP-10-24, dated Dec. 28, 

2010, slip op. at 51. 

9  Id. 

10  Id.  The “MW(e)” values presented here and elsewhere in these findings and conclusions 
for wind and solar projects are average values of output based on the capacity factor for 
the generation technology.  The capacity factor is the ratio of the actual energy produced 
in a given period to the maximum rated output (i.e., running full time).  NRC Staff 
Testimony at ¶14.  For example, using a 30 percent capacity factor for wind, 333 MW 
installed capacity translates into 100 MW(e) average capacity.  Using a 25 percent 
capacity factor for solar, 300 MW of installed capacity yields approximately 75 MW(e) 
on average. 

11  Id. at 45 n.81. 

12  Id. at 54. 
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The admitted contention was therefore limited to:  (1) the DEIS’s alleged failure to acknowledge 

the potential for wind energy production in excess of 100 MW(e); and (2) the DEIS’s alleged 

failure to discuss the basis for assuming a contribution of only 75 MW(e) from solar power.   

B. Summary Disposition 

2.6 On May 20, 2011, the NRC Staff published the FEIS for the Calvert Cliffs 

3 COL.13  Following publication of the FEIS, UniStar filed a Motion for Summary Disposition of 

Contention 10C and Intervenors filed proposed amendments to Contention 10C.14  On July 11, 

2011, the NRC Staff filed a response in support of summary disposition.15  On July 15, 2011, the 

NRC Staff filed a response indicating that it did not oppose Amended Contention 10C and 

UniStar filed a response opposing Amended Contention 10C.16 

2.7 In a decision issued August 26, 2011, the Board concluded that the 

Intervenors’ amended Contention 10C was unnecessary under the “migration tenet,” which 

allows an admitted contention contesting a DEIS to be construed as a challenge to the 

                                                 
13  Calvert Cliffs 3 Nuclear Project, LLC and UniStar Nuclear Operating Services, LLC; 

Notice of Availability of the Final Environmental Impact Statement for the Combined 
License Application for Calvert Cliffs Nuclear Power Plant Unit 3, 76 Fed. Reg. 29,279 
(May 20, 2011); Final Environmental Impact Statement for the Combined License (COL) 
for Calvert Cliffs Nuclear Power Plant Unit 3, Final Report, NUREG-1936 (May 2011) 
(ADAMS Accession Nos. ML11129A167, ML1129A179) (Exhs. NRC000003A and 
NRC00003B). 

14  “Applicants’ Motion for Summary Disposition of Contention 10C,” dated June 20, 2011; 
“Submission of Amended Contention 10C by Joint Intervenors,” dated June 20, 2011.   

15  “NRC Staff’s Response to Applicants’ Motion for Summary Disposition,” dated July 11, 
2011.  

16  “NRC Staff Answer to Joint Intervenors’ Amended Contention 10C,” dated July 15, 
2011; “Applicants’ Response to Amended Contention 10C,” dated July 15, 2011. 
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subsequently issued FEIS.17  The Board also determined that the Intervenors’ supplemental 

arguments concerning the need for baseload power, the region of interest, demand side 

management, and costs of construction were outside the scope of Contention 10C as admitted. 

2.8 In that decision, the Board also denied summary disposition.  Although the 

Board recognized that the NRC Staff had updated the FEIS to include additional information 

regarding wind and solar power contributions to the combined baseload alternative presented in 

the DEIS, the Board concluded that this information did not resolve all of the factual disputes 

concerning the reasonableness of those estimates.18  Material factual disputes remained as to 

Maryland’s wind power potential and the possible future availability of compressed air energy 

storage (“CAES”) systems in Maryland.  With respect to solar power, two recently-announced 

Maryland solar projects relied upon by the Intervenors were sufficient to maintain a dispute on 

the future availability of solar power in the region of interest.19  Accordingly, these issues had to 

be resolved through an evidentiary hearing. 

2.9 The parties submitted pre-filed direct testimony on October 21, 2011.20  

The parties submitted pre-filed rebuttal testimony on November 18, 2011.21  The evidentiary 

hearing was held in Prince Frederick, Maryland, on January 25-26, 2012.   

                                                 
17  Memorandum and Order (Denying Summary Disposition of Contention 10C, Denying 

Amended Contention 10C, and Deferring Ruling on Contention 1), dated August 26, 
2011. 

18  Id. at 9. 

19  Id. at 13. 

20  See Exh. APL000001, “Direct Testimony of UniStar Witnesses Dimitri Lutchenkov, 
Stefano Ratti, and Septimus van der Linden,” dated October 21, 2011 (“UniStar 
Testimony”); Exh. NRC000004, “Prefiled Direct Testimony of Andrew J. Kugler and 
Katherine A. Cort Concerning Environmental Contention 10C,” dated October 21, 2011 
(“NRC Staff Testimony”); Exh. JNTR00001, “Testimony of Scott Sklar, President of the 
Stella Group, Ltd., on Contention 10,” dated November 18, 2011 (“Intervenors 
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III. LEGAL STANDARDS 

A. National Environmental Policy Act 

i. Overview 

3.1 Contention 10C arises under NEPA and the NRC’s implementing 

regulations in 10 C.F.R. Part 51.  NEPA requires that an agency prepare an environmental 

impact statement (“EIS”) before approving any major Federal action that will significantly affect 

the quality of the human environment.22   

3.2 Under NEPA, the NRC is required to take a “hard look” at the 

environmental impacts of a proposed action.23  This “hard look” is tempered by a “rule of 

reason” that requires agencies to address only impacts that are reasonably foreseeable — not 

those that are remote and speculative.24  As the Commission explained, “NEPA also does not call 

for certainty or precision, but an estimate of anticipated (not unduly speculative) impacts.”25   

                                                                                                                                                             
Testimony”).  The Joint Intervenors initially submitted testimony from Michael Mariotte, 
Executive Director of Nuclear Information and Resource Service on October 21, 2011.  
On October 24, 2011, Intervenors filed a motion to withdraw Mr. Mariotte’s testimony 
and to replace it with testimony from Mr. Sklar.  The Board granted this motion on 
October 25, 2011. 

21  See Exh. APL000055, “Rebuttal Testimony of UniStar Witnesses Dimitri Lutchenkov, 
Stefano Ratti, and Septimus van der Linden;” dated November 18, 2011 (“UniStar 
Rebuttal Testimony”); Exh. JNT000030, “Rebuttal Testimony of Scott Sklar,” dated 
November 18, 2011 (“Intervenors Rebuttal Testimony”); Exh. NRC000043, “Prefiled 
Rebuttal Testimony of Andrew J. Kugler and Katherine A. Cort Regarding Contention 
10C,” dated November 18, 2011 (“NRC Staff Rebuttal Testimony”). 

22  42 U.S.C. § 4332(2)(C). 

23  See Louisiana Energy Servs., L.P. (Claiborne Enrichment Center), CLI-98-3, 47 NRC 77, 
87-88 (1998). 

24  See, e.g., Long Island Lighting Co. (Shoreham Nuclear Power Station, Unit 1), ALAB-
156, 6 AEC 831, 836 (1973). 

25  Louisiana Energy Servs., L.P. (National Enrichment Center), CLI-05-20, 62 NRC 523, 
536 (2005). 
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3.3 Licensing Boards do not sit to “flyspeck” the FEIS or to add details or 

nuances.26  While there may be mistakes in the EIS, mistakes that are not significant or material 

do not indicate that the NRC Staff’s overall NEPA review was inadequate.27  There is no NEPA 

requirement to use the latest scientific methodology.28   

ii. Energy Alternatives 

a. Objective 

3.4 The “hard look” required by NEPA extends to consideration of reasonable 

alternatives to the proposed action.  The NRC need not look at every possible alternative to the 

proposed licensing action, but rather need only examine reasonable alternatives.29  Moreover, an 

applicant’s goals delimit the universe of reasonable alternatives.30   

3.5 Under the NRC’s standard review plan for environmental reviews, an 

“energy conversion technology should be developed, proven, and available in the relevant 

region” to be considered a competitive alternative.31  The standard in NUREG-1555 that an 

                                                 
26  Hydro Resources, Inc. (P.O. Box 15910, Rio Rancho, NM 87174), CLI-01-04, 53 NRC 

31, 71 (2001).  

27  See Exelon Generation Co. (Early Site Permit for Clinton ESP Site), CLI-05-29, 62 NRC 
801, 811 (2005) (“[I]n an NRC adjudication, it is Intervenors’ burden to show the [] 
significance and materiality” of mistakes in the EIS). 

28  Pilgrim Entergy Nuclear Generation Company and Entergy Nuclear Operations, Inc. 
(Pilgrim Nuclear Power Station), CLI-10-11, 71 NRC __, __ (2010) (slip op. at 37) 
(citing, e.g., Hells Canyon Alliance v. United States Forest Serv., 227 F.3d 1170, 1185 
(9th Cir. 2000)).   

29  Private Fuel Storage, LLC (Independent Spent Fuel Storage Installation), LBP-03-30, 58 
NRC 454, 474 (2003) (“PFS”). 

30  Citizens Against Burlington v. Busey, 938 F.2d 190, 199 (D.C. Cir.), cert. denied, 502 
U.S. 994 (1991). 

31  Luminant Generation Co. LLC (Comanche Peak Nuclear Power Plant), LBP-10-10, 71 
NRC __, __ (2010) (slip op. at 66). 
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alternative be “developed, proven, and available in the relevant region” is also relevant to the 

question of reasonableness.32  These terms are not defined in NUREG-1555.  Based upon a 

dictionary definition of these terms, a “developed” alternative is one that is advanced in 

industrial capacity and technological sophistication,33 while a “proven” alternative is one that has 

actually been successfully demonstrated,34 and an “available” alternative is one that is present 

and ready for use in the relevant region.35  For the purposes of this decision, an alternative is 

conservatively considered “available” if the elements necessary for its development and 

implementation are present and ready for use.  But, that does not necessarily imply financial 

viability or a specific time frame for development or implementation.  An alternative is 

“feasible” if it is capable of being developed or if there is a possibility of the alternative being 

developed.36 

                                                 
32  See id. at 66, 69 (citing NUREG-1555, Standard Review Plans for Environmental 

Reviews for Nuclear Power Plants 9.2.2-4 (Oct. 1999)); see also Kelley v. Selin, 42 F.3d 
1501, 1521 (6th Cir. 1995) (upholding NRC decision not to consider additional 
alternative spent fuel storage technologies that were “neither sufficiently demonstrated 
nor practicable for use.”); Comtys., Inc. v. Busey, 956 F.2d 619, 627 (6th Cir. 1992) 
(upholding EIS that considered only two alternatives and rejecting the need to consider 
alternatives that “presented severe engineering requirements” or were “imprudent for 
reasons including their high cost, safety hazards, [and] operational difficulties”); Forty 
Most Asked Questions Concerning CEQ’s National Environmental Policy Act 
Regulations, 46 Fed. Reg. 18,026, 18,027 (Mar. 23, 1981) (“Reasonable alternatives 
include those that are practical or feasible from the technical and economic standpoint 
and using common sense.”). 

33  See American Heritage College Dictionary 380 (3d ed. 2000) (defining “developed” as 
“[a]dvanced in industrial capacity, technological sophistication, and economic 
productivity”). 

34  See id. at 1101 (defining “proven” as “[h]aving been demonstrated or verified without 
doubt”). 

35  See id. at 94 (defining “available” as “[p]resent and ready for use”). 

36  See id. at 499 (defining “feasible” as “[c]apable of being accomplished or brought about; 
possible”). 
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3.6 NEPA gives agencies a range of tools for ensuring that the impacts of an 

action (and its alternatives) are taken into account.  NEPA does not demand that every impact or 

alternative be precisely evaluated or perfection of detail.37  For example, agencies are permitted 

to use “bounding analyses” to ensure that the range of impacts and alternatives are taken into 

account in an EIS.38  NEPA also does not require the consideration of alternatives that are not 

significantly distinguishable from alternatives actually considered.  Instead, an agency’s 

evaluation of alternatives is sufficient if it considers an appropriate range of alternatives, even if 

it does not consider every available alternative.39   

b. Projections of Future Developments 

3.7 In performing a NEPA alternatives analysis, the NRC Staff is limited by 

the information that is reasonably available when preparing the environmental review 

documents.40  When considering energy alternatives, it is nearly always impossible to predict, far 

in advance, the viability of technologies that are currently not operational and are many years 

from large-scale development.  Except in rare cases where there is evidence of unusual 

predictive reliability, it is not workable to consider, for purposes of a NEPA analysis, what are 

                                                 
37  Envtl. Def. Fund v. TVA, 492 F.2d 466, 468 n.1 (6th Cir. 1974).   

38  NRDC v. NRC, 685 F.2d 459, 486 (D.C. Cir. 1982), rev’d on other grounds, Balt. Gas & 
Elec. Co. v. NRDC, 462 U.S. 87 (1983).  A “bounding analysis” refers to a description of 
impacts that is based on conservative assumptions regarding environmental impacts.   

39  PFS, LBP-03-30, 58 NRC at 479 (quoting Headwaters, Inc. v. BLM, 914 F.2d 1174, 1181 
(9th Cir. 1990), reh’g and reh’g en banc denied, 940 F.2d 435 (1991)); Forty Most Asked 
Questions Concerning CEQ’s National Environmental Policy Act Regulations, 46 Fed. 
Reg. at 18,027 (acknowledging that certain projects could involve an infinite number of 
alternatives, but indicating that an agency need only discuss a “reasonable number of 
examples, covering the full spectrum of alternatives”). 

40  NextEra Seabrook, LLC (Seabrook Station, Unit 1), CLI-12-05, 75 NRC __, __ (2012) 
(slip op. at 53). 
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essentially hypothetical or speculative alternatives as a source of future baseload power 

generation.41   

3.8 In addition, “NEPA gives agencies broad discretion to keep their inquiries 

within appropriate and manageable boundaries.”42  When faced with uncertainty, NEPA only 

requires “reasonable forecasting.”43  And, while there “will always be more data that could be 

gathered,” agencies “must have some discretion to draw the line and move forward with 

decisionmaking.”44  In short, NEPA allows agencies “to select their own methodology as long as 

that methodology is reasonable.”45   

3.9 A “reasonable” energy alternative is one that is currently financially 

viable, or will become so in the near term.46  Such an assessment generally will be sufficient to 

provide the requisite “hard look” under NEPA.47   

                                                 
41  “NEPA does not require agencies to analyze impacts of alternatives that are speculative, 

remote, impractical, or not viable.”  Louisiana Energy Servs., L.P. (National Enrichment 
Facility), CLI-05-28, 62 NRC 721, 729 (2005) (citations omitted).  “[T]he law is clear 
that not every possible hypothesis must be considered.”  PFS, LBP-03-30, 58 NRC at 
474. 

42  Louisiana Energy Services L.P. (Claiborne Enrichment Center), CLI-98-3, 47 NRC 77, 
103 (1998) (internal citation omitted). 

43  Scientists’ Inst. for Pub. Info., Inc. v. AEC, 481 F.2d 1079, 1092 (D.C. Cir. 1973).  
“[I]nherent in any forecast . . . is a substantial margin of uncertainty,” and therefore the 
forecast should be accepted if it is “reasonable.”  Niagara Mohawk Power Corp. (Nine 
Mile Point Nuclear Station, Unit 2), ALAB-264, 1 NRC 347, 365-67 (1975). 

44  Town of Winthrop v. FAA, 535 F.3d 1, 11 (1st Cir. 2008). 

45  Id. at 13; see also The Lands Council v. McNair, 537 F.3d 981, 1003 (9th Cir. 2008) 
(finding that an EIS need not be based on the “best scientific methodology available”). 

46  First Energy Nuclear Operating Co. (Davis-Besse Nuclear Power Station, Unit 1), CLI-
12-08, 75 NRC __, __ (slip op. at 6). 

47  Seabrook, CLI-12-05, 75 NRC __, __ (slip op. at 53). 
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B. Burden of Proof 

3.10 An applicant generally has the burden of proof in a licensing proceeding.48  

However, in cases involving NEPA contentions, the burden belongs to the NRC Staff because 

the NRC Staff has the ultimate responsibility for complying with NEPA.49  Nevertheless, 

because “the Staff, as a practical matter, relies heavily upon the Applicant’s Environmental 

Report (“ER”) in preparing the EIS, should the Applicant become a proponent of a particular 

challenged position set forth in the EIS, the Applicant, as such a proponent, also has the burden 

on that matter.”50 

3.11 The showing necessary to meet the burden of proof is the “preponderance 

of the evidence” standard.51  NRC administrative proceedings have generally relied upon the 

preponderance standard in reaching the ultimate conclusions after a hearing to resolve the 

issue.52  The Licensing Board therefore must consider the evidence and testimony and determine 

                                                 
48  10 C.F.R. § 2.325. 

49  See, e.g., Duke Power Co. (Catawba Nuclear Station, Units 1 & 2), CLI-83-19, 17 NRC 
1041, 1049 (1983). 

50  Louisiana Energy Servs., L.P. (Claiborne Enrichment Center), LBP-96-25, 44 NRC 331, 
338-39 (1996) (citing Pub. Serv. Co. of N.H. (Seabrook Station, Units 1 & 2), ALAB-
471, 7 NRC 477, 489 n.8 (1978)), rev’d on other grounds, CLI-97-15, 46 NRC 294 
(1997). 

51  The definition of “preponderance of the evidence” in Black’s Law Dictionary, 6th ed. (p. 
1182), is “[e]vidence which is of greater weight or more convincing than the evidence 
offered in opposition to it; that is, evidence which as a whole shows that the fact sought 
to be proved is more probable than not.” 

52  Advanced Medical Systems, Inc. (One Factory Row, Geneva, Ohio 44041), CLI-94-6, 39 
NRC 285 (1994), aff’d, Advanced Medical Systems, Inc. v. NRC, 61 F.3d 903 (6th Cir. 
1995); see also Commonwealth Edison Co. (Zion Station, Units 1 & 2), ALAB-616, 12 
NRC 419, 421 (1980) (stating that applicants are not held to an absolute standard or 
required to prove a matter conclusively but rather, consistent with the Administrative 
Procedure Act, are held to a preponderance standard). 
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whether the NRC Staff and UniStar have shown by the preponderance of the evidence that the 

NRC Staff’s review was adequate to comply with NEPA.   

C. Record of Decision 

3.12 Established NRC precedent has held that the adjudicatory record and 

Board decision become part of the FEIS.53  In NRC licensing proceedings, “the ultimate NEPA 

judgments regarding a facility can be made on the basis of the entire record before a presiding 

officer, such that the EIS can be deemed to be amended pro tanto.”54   

3.13 Moreover, to the extent that the FEIS does not address an issue or does not 

adequately address a topic, the information presented in the hearing can be incorporated into the 

NRC’s record of decision and support satisfaction of its NEPA obligation.55   

IV. FINDINGS OF FACT 

A. Purpose and Need 

4.1 The Commission has held that an FEIS “need only discuss those 

alternatives that . . . ‘will bring about the ends’ of the proposed action.”56  The Commission gives 

                                                 
53  Louisiana Energy Servs., L.P. (Nat’l Enrichment Facility), CLI-06-15, 63 NRC 687, 707 

n. 91 (2006) (“Adjudicatory findings on NEPA issues, including our own in this decision, 
become part of the environmental ‘record of decision’ and in effect supplement the 
FEIS.”) 

54  Louisiana Energy Servs., L.P. (Nat’l Enrichment Facility), LBP-05-13, 61 NRC 385, 404 
(2005). 

55  See Louisiana Energy Servs., L.P. (Nat’l Enrichment Facility), LBP-06-8, 63 NRC 241, 
285-286 (2006) (A board may consider the full record before it, including hearing 
testimony, to conclude that “the aggregate is sufficient to satisfy the agency’s obligation 
under NEPA” to take a “hard look” at the environmental consequences of issuing a 
COL.”); see also Hydro Resources, Inc. (P.O. Box 15910, Rio Rancho, NM 87174), CLI-
01-04, 53 NRC 31, 53 (2001) (“[I]n an adjudicatory hearing, to the extent that any 
environmental findings by the Presiding Officer (or the Commission) differ from those in 
the FEIS, the FEIS is deemed modified by the decision.”). 
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“substantial weight to the preferences of the applicant and/or sponsor.”57  Here, UniStar’s stated 

purpose for the Calvert Cliffs 3 COL, as reflected in its application, is generation of 1600 MW(e) 

of baseload power in the region of interest.58  The region of interest was defined to include the 

State of Maryland and was based on the identified need for power in Maryland.59   

4.2 The need for baseload power within the State of Maryland was confirmed 

by the Maryland Public Service Commission (“MPSC”) in the Certificate of Public Convenience 

and Necessity (“CPCN”) it issued to UniStar on June 26, 2009.60  The need for in-State power 

was also highlighted in the MPSC’s Electric Supply Adequacy Report of 2007, which found that 

(1) Maryland cannot meet its own electricity needs from internal resources and has not done so 

for more than 15 years, and (2) if new generating capacity is not built and/or upgrades to the 

                                                                                                                                                             
56  See Hydro Resources, CLI-01-04, 53 NRC at 55 (quoting Busey, 938 F.2d at 195); see 

also Seabrook, CLI-12-05, 75 NRC __, __ (slip op. at 49). 

57  City of Grapevine v. Dep’t of Transp., 17 F.3d 1502, 1506 (D.C. Cir. 1994) (quoting 
Citizens Against Burlington, 938 F.2d 190, 197-98 (D.C. Cir. 1991), cert. denied, 513 
U.S. 1043 (1994); Hydro Resources, Inc. (Rio Rancho, NM), CLI-01-4, 53 NRC 31, 55 
(2001) (internal quotation marks and citations omitted):  

When reviewing a discrete license application filed by a private applicant, 
a federal agency may appropriately accord substantial weight to the 
preferences of the applicant . . . in the siting and design of the project. . . . 
The agency thus may take into account the economic goals of the project’s 
sponsor.   

58  FEIS at 1-9, 8-6 to 8-7.  

59  The NRC and the State of Maryland both reviewed the proposed Calvert Cliffs 3 and 
concluded that there is a need for at least 1600 MW(e) of baseload power in Maryland.  
FEIS at 8-9, 8-10. 

60  See id. at 8-6 to 8-7; see also CPCN (Exh. NRC000014), which affirmed the Proposed 
Order of the Hearing Examiner (Exh. NRC000015 at 52-53); NRC Staff Testimony at 
¶15. 
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transmission system are not made, the likelihood of a reliability crisis in Maryland, and in the 

eastern PJM Interconnection, LLC, generally, will increase and may become unavoidable.61  

4.3 Only certain generation technologies generate baseload power.  A 

baseload power plant refers to a plant “intended to continuously produce electricity at or near full 

capacity, with high availability.”62  Baseload power therefore generally includes electricity 

generated by coal and nuclear plants.63  Natural gas also can be used as a baseload power source.  

Solar photovoltaics and wind do not provide baseload service.  That said, the use of wind or 

solar, in conjunction with an energy storage system of suitable capacity, can theoretically deliver 

energy that approximates baseload.64  Therefore, as discussed further below, for the purpose of 

the FEIS the NRC Staff also considered the combination alternative as being capable of 

generating baseload power.   

4.4 Although the Board already ruled in LBP-10-24 that challenges to the 

purpose and need for the project are outside the scope of the admitted contention, to the extent 

that the issue was addressed by the parties, the Board concludes that the purpose and need for the 

                                                 
61  Exh. NRC000017; FEIS at 8-6 to 8-7. 

62  Envtl. Law and Policy Ctr. v. NRC, 470 F.3d 676, 679 (7th Cir. 2006).   

63  The Intervenors witness, Mr. Sklar, argues that Calvert Cliffs 3 cannot be a baseload 
plant because it is a merchant plant.  Intervenors Testimony at ¶10.  But, the manner in 
which the power from Calvert Cliffs is sold does not change the nature of the energy 
source.  UniStar Rebuttal Testimony at ¶12.  The mere fact that the plant must 
periodically shut down for refueling and maintenance does not make it something other 
than baseload power.  Id.  The Board concludes that “baseload” operation is the ability to 
be online 24/7 and provide capacity to the grid demand cycle, with the inevitable load 
changes experienced throughout the day.  This is consistent with the definition of 
baseload used by the NRC Staff and UniStar.  NRC Staff Testimony at ¶10.   

64  The Board refers to this combination of wind or solar, in conjunction with energy storage, 
as “baseload equivalent” power. 
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proposed project, as well as the region of interest, are reasonable.65  As a result, the FEIS 

properly evaluated only energy generation alternatives that are reasonable options for producing 

1600 MW(e) of baseload power in Maryland.  

B. Energy Alternatives Analysis 

i. Generation Sources 

4.5 As required by NEPA, the NRC Staff considered a range of energy 

alternatives that could satisfy the need for power and the project purpose.  The FEIS considered 

the three primary energy sources for generating baseload electric power in the United States: 

coal, natural gas, and nuclear energy.66  The NRC Staff concluded that each of these energy 

sources is technologically proven and capable of generating the needed baseload power in the 

region of interest.67  As a result, these energy alternatives were carried forward in the NRC’s 

analysis of energy sources.   

4.6 The FEIS also considered a number of other discrete generation sources to 

assess whether they were capable of providing the needed baseload power.  Specifically, the 

NRC considered oil-fired generation, wind power, solar power, hydropower, geothermal energy, 

wood waste, municipal solid waste, other biomass-derived fuels, and fuel cells.68  The NRC Staff 

determined that none of these discrete generation sources were, on their own, a reasonable 

alternative to construction of a baseload plant within the region of interest for a variety of 

                                                 
65  See LBP-10-24, slip op. at 44.  Contention 10C does not challenge UniStar’s purpose and 

need.  The objective of Calvert Cliffs 3 — production of baseload power — is not within 
the scope of the admitted contention.  Similarly, the use of Maryland as the region of 
interest is also not within the scope of Contention 10C. 

66  FEIS at 9-7.   

67  Id. 

68  Id. at 9-20 to 9-27. 
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reasons.69  As a result, these were not carried forward in the alternatives analysis as reasonable 

alternatives on their own. 

4.7 The NRC Staff also considered a combination of energy alternatives, 

including wind and solar, in conjunction with energy storage, and natural gas, that satisfies the 

purpose and need for the proposed action (1600 MW(e) of baseload power in Maryland).70  The 

specific combination of energy alternatives evaluated in the FEIS consists of the following: 1200 

MW(e) of natural gas combined-cycle generating units at the Calvert Cliffs site; 25 MW(e) from 

hydropower; 75 MW(e) from solar power; 100 MW(e) from biomass sources, including 

municipal solid waste; 100 MW(e) from conservation and demand-side management programs 

(beyond current plans); and 100 MW(e) from wind power.71  The NRC Staff concluded that the 

wind and solar power would need to be coupled with a storage mechanism, such as CAES, to 

provide non-intermittent baseload power.72  The NRC Staff also concluded that significant 

production of wind or solar, in conjunction with CAES, beyond that considered in the FEIS 

combination alternative is unlikely.  Based on these determinations, the NRC Staff concluded 

that any reasonable combination of energy alternatives will necessarily include a significant 

contribution of power produced by natural gas.73 

                                                 
69  Id. 

70  Id. at Section 9.2.4. 

71  Id. at 9-28. 

72  Id. 

73  The Intervenors acknowledged as much in Contention 10, recognizing that, even with a 
greater contribution of wind and solar power, the combined alternative would still include 
natural gas combined-cycle generating units as a back-up power source when the 
alternative sources are not able to generate the required amount of baseload power.  
Contention 10 at 10.  Coal could also provide the baseload power needed in the 
combination of alternatives.  However, relative to a coal-fired plant, a natural gas-fired 
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4.8 In evaluating the environmental impacts of the proposed action (nuclear), 

coal, natural gas, and the combination alternative, the NRC Staff considered the impacts of each 

energy alternative on land use, air quality, water use and quality, ecology, waste management, 

socioeconomics, human health, historic and cultural resources, and environmental justice.74  In 

categorizing and comparing the environmental impacts of alternatives, NRC assigned each 

impact a “significance level”: 

 SMALL – For the issue, environmental effects are not detectable or are so 
minor that they will neither destabilize nor noticeably alter any important 
attribute of the resource.  

 MODERATE – Environmental impacts are sufficient to alter noticeably, 
but not to destabilize, important attributes of the resource. 

 LARGE – Environmental impacts are clearly noticeable and are sufficient 
to destabilize important attributes of the resource. 

These significance levels are embodied in NRC’s environmental regulations in 10 C.F.R. Part 

51, Table B-1.75   

4.9 Comparing the alternatives to a nuclear power plant, the NRC Staff 

concluded that use of a natural gas plant has the least impacts.76  The NRC Staff determined that, 

                                                                                                                                                             
plant would have similar types of emissions, but in lower quantities.  FEIS at 9-14.  
Using natural gas in the combination of alternatives therefore yields conservative results 
(i.e., reduced impacts) when compared to other baseload energy alternatives.   

74  Id. at Table 9-4. 

75  Although this regulation applies to license renewal proceedings, licensing boards have 
relied on these definitions in COL and other NRC licensing proceedings.  See, e.g., Tenn. 
Valley Auth. (Bellefonte Nuclear Power Plant Units 3 & 4), LBP-08-16, 68 NRC 361, 
425 (2008).  This method of classification is a usual and useful tool for comparing the 
environmental impacts of energy alternatives relative to Calvert Cliffs 3.   

76  FEIS at 9-31. 
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on balance, the environmental impacts of nuclear and natural gas would be similar.77  Based on 

this review, the NRC Staff concluded, from an environmental perspective, that none of the viable 

energy alternatives are clearly preferable to the construction of a new baseload nuclear power 

generating plant located within the region of interest.78  In particular, the NRC Staff found that 

the combination alternative considered in the FEIS is not environmentally preferable to Calvert 

Cliffs 3.79   

4.10 To demonstrate the robust nature of its conclusions with respect to the 

combination alternative, the NRC Staff also conducted a “sensitivity analysis.”  The NRC Staff 

concluded that, even if wind generation coupled with storage was far greater than it assumed 

(i.e., if the wind contribution was quadrupled to 400 MW(e) of baseload power), the 

environmental impacts of this scenario would be greater than the impacts of the proposed 

action.80  As a result, there would still be no environmentally preferable alternative relative to the 

proposed action.81   

ii. Timing 

4.11 As the Commission recently noted in Seabrook and Davis Besse,82 the 

FEIS should consider energy alternatives in a pragmatic fashion, based on the information that is 

                                                 
77  Id. 

78  Id. 

79  Id. at 9-30. 

80  Id. at 9-28. 

81  Id. at 9-30. 

82  Seabrook, CLI-12-05, 75 NRC __, __ (slip op. at 54); First Energy Nuclear Operating 
Company (Davis-Besse Nuclear Power Station, Unit 1), CLI-12-08, 75 NRC __, __ 
(2012) (slip op. at 5-6).  An environmental impact statement is not “intended to be a 
‘research document,’ reflecting the frontiers of scientific methodology, studies, and data.”  



20 

available today.  A reasonable energy alternative — one that must be assessed in the 

environmental review associated with a COL application — is one that is currently commercially 

viable, or will become so in the near term.83  Assessments of future energy alternatives 

necessarily are of a predictive nature, and the assessment therefore will include uncertainties 

associated with predicting advances in technology.  The standard established in Carolina 

Environmental Study Group is whether an alternative is “likely to exist” in the relevant time 

period.84   

4.12 In this case, the time period for consideration of energy alternatives under 

consideration is the estimated start of operation for Calvert Cliffs 3.  According to the NRC 

Staff, it considered the time period through 2015 when conducting its energy alternatives 

analysis and through 2017 in preparing its testimony.85  These dates were used based on the 

estimated completion dates in various revisions of the Calvert Cliffs 3 COL application.   

4.13 Projections of energy sources beyond 2017 also were presented in this 

proceeding.  For example, the sources relied upon by the parties and contained in the record 

                                                                                                                                                             
Entergy Nuclear Generation Co. (Pilgrim Nuclear Power Station), CLI-10-11, 71 NRC 
287, 315 (2010) (citing Winthrop, 535 F.3d at 11-13).   

83  Davis Besse, CLI-12-08, 75 NRC __, __ (slip op. at 6).  

84  See Seabrook, CLI-12-05,75 NRC at __, __ (slip op. at 25) (quoting Carolina Envtl. 
Study Grp. v. U.S., 510 F.2d 796, 801 (D.C. Cir. 1975)).   

85  Tr. at 373.  The analysis in the FEIS was based on an earlier estimated completion date of 
2015, however Mr. Kugler testified that the NRC Staff used UniStar’s revised completion 
date estimate of 2017 when preparing its testimony.  See also id. at 455 (noting that some 
Maryland projections go out to 2030 and explaining that the NRC Staff’s projections are 
in “pretty reasonable alignment with [Maryland projections] if not a little bit higher”); id. 
at 396 (Ms. Cort: noting that the “projection period [for solar in the DOE/EIA Annual 
Energy Outlook] was out to 2030”). 
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extrapolate energy generation capacities through 2022, 2025, and, in some cases, even out to 

2030.86  Testimony from the parties also analyzes this extended time frame.87  

4.14 We conclude that the time frame used by the NRC in the FEIS (2015) and 

in preparing its testimony (2017) is reasonable in light of the information available to it at the 

time.  Nevertheless, to ensure that the FEIS analysis is sufficiently flexible to accommodate a 

range of operational dates, the Board has considered expected energy resource availability 

through the 2022 time frame.  Where available, the Board has also considered information 

regarding energy resource availability beyond 2022.   

4.15 Overall, and as discussed further below, the Board finds that the record in 

this proceeding contains sufficient information regarding projected and commercially viable 

energy sources in Maryland to make a reasonable predictive decision assuming an expected 

operational date for Calvert Cliffs 3 in the 2022-2025 time frame.88 

C. Combination of Energy Alternatives 

4.16 As summarized above, the NRC Staff considered a combination of energy 

alternatives, including wind and solar, in conjunction with energy storage, and natural gas, that 

                                                 
86  See id. at 696 (Mr. Ratti: “We looked at approximately 10 to 15 years, all the sources that 

we used go out to 2020 and beyond.  We looked at the RPS which goes out to 2022.  We 
looked at long-term electricity report, goes out to 2030, DOE, EIA sources used by the 
Staff also goes out to 2030.  So, we [ac]counted for about 10, 15 years and a little bit 
further.”). 

87  See id. at 584 (Mr. Sklar testifying as to the potential for solar power in Maryland in 
2025); id. at 608 (Mr. Sklar testifying as to the potential for offshore wind power in 
Maryland through 2025); id. at 699-700; see also UniStar Testimony at ¶73 (estimating 
wind energy over next 10 years), ¶74 (estimating solar energy over next 10-15 years); 
UniStar Rebuttal Testimony at ¶¶29-30 (same). 

88  The Board makes no specific finding regarding the expected date of commercial 
operation for Calvert Cliffs 3.  And, the Board’s findings are not linked to any specific 
date of operation.  The analysis presented herein is sufficiently flexible to accommodate a 
range of commercial operation dates up to and beyond the 2025 time frame.   
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would provide 1600 MW(e) of baseload power in Maryland.  The specific combination of energy 

alternatives evaluated in the FEIS included 100 MW(e) from wind power and 75 MW(e) from 

solar power.89  The NRC also found that, since wind and solar power are intermittent resources, 

the wind and solar generation would need to be coupled with a storage mechanism, such as 

CAES, to provide baseload power.90  The relative contributions of wind and solar to the 

combination alternative, as well as the potential for those generation technologies to be paired 

with energy storage mechanisms, are discussed below.   

i. Wind Power 

4.17 In the combination alternative, the NRC Staff assumed 100 MW(e) of 

wind power, on average.  The NRC Staff included the maximum contribution from wind power 

that, in its view, would be reasonably foreseeable within the region of interest and within the 

timeframe of the proposed project, assuming that the 100 MW(e) of wind power would be 

combined with energy storage to produce baseload power.  In Contention 10C the Intervenors 

assert that the FEIS significantly underestimated the potential contribution of wind power to the 

combined alternative as a source of baseload power.  Below, the Board discusses the positions of 

the parties and our evaluation of the record. 

a. NRC Staff Position 

4.18 To determine the reasonable contribution of wind power to the 

combination alternative, the NRC Staff first considered the current state of wind power in 

Maryland.91  The NRC Staff explained that the MPSC concluded in 2008 that the economics for 

                                                 
89  FEIS at 9-28. 

90  Id. 

91  Id. at 9-20 to 9-23. 
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renewable generation, such as wind, remain uncertain and challenging.92  According to the 

MPSC, onshore wind yields net economic benefits, albeit on a small scale, and offshore wind 

does not yield economic benefits.93  Actual use of wind energy in Maryland on a utility scale is 

consistent with these conclusions.94  There are only two moderate-sized projects (50 and 70 

MW) onshore in Maryland.95  For offshore wind, no projects are currently operational in 

Maryland or the mid-Atlantic region.96   

4.19 In making its projections of future wind capacity, the NRC Staff did not 

speculate concerning the achievement of theoretical maximums (i.e., converting “potential” into 

reality) for individual energy technologies.97  Rather, the NRC Staff stated that it attempted to 

strike a balance between the limited implementation successes for energy technologies, such as 

wind and solar, and the potential of those resources in Maryland.98  The NRC Staff stated that it 

used the definition of “reasonably foreseeable” that is provided in NRC Staff guidance.99  The 

                                                 
92  Id. at 9-20 (citing MPSC’s Ten-Year Plan (2008-2017) of Electric Companies in 

Maryland, dated Feb. 2009 (Exh. NRC000016)). 

93  Id.  Economic benefits refer to the ability to generate a profit from a wind installation and 
therefore influence the likelihood that new wind installations will be deployed.  Tr. at 
485-486. 

94  FEIS at 9-20. 

95  Id.  The NRC Staff also noted that there is little or no current activity in terms of requests 
for future wind facilities in Maryland.  NRC Staff Testimony at ¶20. 

96  Tr. at 645-46 (Kugler); UniStar Initial Testimony at ¶35.  

97  See NRC Staff Rebuttal Testimony at ¶6 (“[T]he Review Team considered alternatives 
that are ‘reasonably foreseeable’ as opposed to theoretically possible or maximally 
possible.”). 

98  NRC Staff Testimony at ¶¶16-18; NRC Staff Rebuttal Testimony at ¶6. 

99  Id.; “Supplemental Staff Guidance for Cumulative Effects Analysis,” dated Apr. 8, 2010 
(Exh. NRC000010). 
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NRC Staff testified that in its NEPA analysis, “the discussion of resource ‘potential’ alone does 

not equate to a technically feasible and commercially exploitable electric generation resource in 

the region of interest within the timeframe of the proposed project.”100 

4.20 The NRC Staff also looked to the Department of Energy’s (“DOE”)/ 

Energy Information Administration (“EIA”) Annual Energy Outlook 2010 report.101  The NRC 

Staff witness testified that this is a standard source and one that they consider impartial, 

objective, and authoritative.102  For the region including Maryland,103 DOE/EIA projects a 

growth of 420 MW(e) of on-shore wind capacity and 200 MW(e) of offshore wind capacity 

between 2010 and 2035.104  The NRC Staff conservatively assumed that Maryland would 

account for about a third of this growth, or 210 MW(e).105  This equates to about 71 MW(e) of 

baseload capacity when capacity factors are taken into account.106  The NRC Staff witness 

testified she considers Maryland to also be an authoritative source of information on energy 

resources within the State.107 

                                                 
100  NRC Staff Rebuttal Testimony at ¶6; See NRC Staff Testimony at ¶¶17-18. 

101  The NRC Staff also considered information from the National Energy Technology 
Laboratory (“NETL”) and the National Renewable Energy Laboratory (“NREL”) (e.g., 
“Large Scale Offshore Wind Power in the United States,” NREL, dated Sept. 2009 (Exh. 
NRC000024)).  NRC Staff Testimony at ¶22, ¶31. 

102  Tr. at 382, 383; see also Tr. at 540 (Mr. Ratti: “DOE Annual Energy Outlook … is an 
authoritative source”). 

103  The ReliabilityFirst Corporation/East Region includes Maryland, New Jersey, Delaware 
and the majority of Pennsylvania.  Tr. 379.   

104  NRC Staff Testimony at ¶34. 

105  Id.   

106  Id.   

107  Tr. at 382.  
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4.21 The NRC Staff noted that its projections in the FEIS (and DOE’s 

projections) are generally consistent with projections done by the Maryland in its Long Term 

Electricity Report (“LTER”).108  The LTER reference case is based on the current regulatory 

environment and Maryland’s Renewable Portfolio Standard (“RPS”).  The LTER reference case 

shows 190 MW of additional wind capacity coming on line by 2022.109  However, this additional 

capacity includes the Criterion (70 MW) and Roth Rock projects (50 MW), which are already 

operating.  This means that the LTER reference case expects only another 70 MW of installed 

capacity beyond current installed capacity.  This amount of new installed capacity is less than the 

100 MW(e) contribution from wind power used in the FEIS combination alternative.110 

4.22 The NRC Staff concluded that the prospects for offshore wind are 

uncertain and unlikely to contribute much, if any, to the generation mix in Maryland over the 

relevant time period.  Although DOE currently predicts about 200 MW of offshore power 

somewhere in the Mid-Atlantic region in the next decade, that generation would not necessarily 

be built in Maryland.111  Indeed, the NRC Staff testified that there are currently no proposals to 

                                                 
108  Id. at 386, 455; Exeter Associates, Inc., “Long-Term Electricity Report for Maryland,” 

Prepared for the Maryland Department of Natural Resources, Sept. 23, 2011 (Exh. 
APL000005). 

109  190 MW of installed capacity equates to 57 MW(e).  The “MW(e)” values for wind 
projects are average values based on a capacity factor of 30%.  When combined with 
energy storage for the purposes of the FEIS, 190 MW of installed wind capacity equates 
to 57 MW(e) of “baseload equivalent” power. 

110  At a 30 percent capacity factor and assuming the availability of energy storage, 70 MW 
of installed wind capacity only translates to 21 MW(e) on average. 

111  Tr. at 345.  Even if the offshore wind capacity were to be built in Maryland, the NRC 
Staff testified that 200 MW is a relatively small contribution and, taking into account the 
capacity factor for wind, less than what the NRC Staff assumes for the total contribution 
of wind power in the FEIS.  Id. at 345.   
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build offshore wind in Maryland.112  The NRC Staff did consider the proposed Bluewater project 

cited by Intervenors.113  But, because of the project’s lack of significant progress, the NRC Staff 

did not consider the project to be reasonably foreseeable and therefore it was not included in the 

combination alternative.114   

4.23 The NRC Staff witness, Mr. Kugler, also testified that there a number of 

barriers to building offshore wind facilities that would need to be overcome.115  Cape Wind, off 

the coast of Massachusetts, will likely be the first domestic offshore wind project to move 

forward.116  But, Mr. Kugler noted that Cape Wind was subjected to a ten-year licensing process 

and is still facing legal challenges.117   

4.24 Further, to the extent that the RPS promotes the development of wind 

power, there is no requirement that such wind power be developed within Maryland.118  Utilities 

operating in Maryland are allowed to meet RPS requirements (other than the solar “carve out”) 

by buying credits from companies outside of Maryland.119   

4.25 Based on the absence of any wind projects under development in 

Maryland, the challenges associated with offshore wind development, and the Maryland RPS, 
                                                 
112  Id. at 345-346. 

113  NRC Staff Testimony at ¶¶27-28; NRC Staff Rebuttal Testimony at ¶8.  The NRC Staff 
also considered development of the Bluewater project in Delaware to be uncertain.  NRC 
Staff Rebuttal Testimony at ¶9. 

114  NRC Staff Rebuttal Testimony at ¶8. 

115  Tr. at 345-346.   

116  Id. at 345. 

117  Id.  

118  Id. at 403. 

119  Id. 
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the NRC Staff concluded that significant development of onshore wind generation in Maryland 

is not likely in the timeframe of the proposed project.120 

4.26 To demonstrate that its analysis was not sensitive to even large changes in 

the contribution of wind in the combination alternative, the NRC Staff also considered in the 

FEIS the result if wind generation, coupled with storage, was far greater than assumed in the 

baseline combination alternative.  If the wind contribution was hypothetically quadrupled to 400 

MW(e) of baseload power — equivalent to an installed capacity of at least 1000 to 1200 MW(e) 

— in conjunction with a 400 MW(e) CAES plant, the combination alternative would still require 

a 900 MW(e) contribution from natural gas.121  The NRC Staff concluded that, under these 

circumstances, the results of the alternatives analysis would not change.122  

4.27 Overall, the NRC Staff concluded that the assumption of 100 MW(e) from 

wind power, in conjunction with energy storage, was reasonable for the combination alternative 

— based on the DOE projections, the LTER, existing projections of wind power in Maryland, 

and planned projects in Maryland.123  The NRC Staff concluded that the selected value 

represents an “optimistic, but achievable, level of wind generation capacity in the region of 

interest within the timeframe of the proposed project.”124 

                                                 
120  NRC Staff Testimony at ¶32. 

121  FEIS at 9-28.  The NRC Staff selected 400 MW(e) because, in its view, this “was going 
well beyond what [it] thought was reasonable without getting completely ridiculous.”  Tr. 
at 371-372.   

122  FEIS at 9-30. 

123  Id. at 9-28. 

124  NRC Staff Testimony at ¶34. 
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b. UniStar Position 

4.28 UniStar’s witness, Mr. Stefano Ratti, provided information and testimony 

regarding the wind power potential in Maryland.  In terms of potential power generation capacity 

for onshore wind, Mr. Ratti cited National Renewable Energy Laboratory (“NREL”) estimates of 

1,483 MW of onshore wind potential in Maryland, which would generate approximately 500 

MW(e) on average.125  Mr. Ratti also highlighted a study by the University of Delaware that 

estimated the potential for offshore wind off the coast of Maryland as 14,625 MW of capacity in 

Maryland in shallow waters (i.e., less than 35-meter deep, which allows for the use of proven 

technology), generating approximately 5,000 MW(e) on average.126   

4.29 However, Mr. Ratti testified that this wind potential is unlikely to be 

tapped in the current regulatory environment.  Under the LTER “Reference” case, the levels 

required by the Maryland RPS are fully met every year with the lowest-cost available renewable 

energy source.127  According to the model used for the report, the result is that 190 MW of 

onshore wind would be added over the next 10 years, equivalent to 57 MW(e) on average (30% 

capacity factor), and no offshore wind.128  As did the NRC Staff, Mr. Ratti explained that the 

                                                 
125  UniStar Testimony at ¶32 (citing National Renewable Energy Laboratory, “Estimates of 

Windy Land Area and Wind Energy Potential, by State, for areas >= 30% Capacity 
Factor at 80 meters,” Feb. 4, 2010 (Updated April 13, 2011 to add Alaska and Hawaii) 
(Exh. APL000025)). 

126  University of Delaware’s Center for Carbon-free Power Integration, College of Earth, 
Ocean, and Environment, “Maryland’s Offshore Wind Power Potential,” Feb. 1, 2010 
(Exh. APL000010)(“LTER”). 

127  LTER.  In addition, the Maryland RPS can be met with out-of-State wind, so full 
compliance with the RPS does not necessarily translate into new generation in the region 
of interest.  See Tr. at 403-405, 654 (Kugler Testimony). 

128  Mr. Ratti explains that capacity factors for onshore wind installations range from 15% to 
45%, with most of the installations between 25% and 35%.  UniStar Testimony at ¶23.  
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existing Roth Rock and Criterion projects already account for 120 MW of additional onshore 

wind capacity, so there would only be an additional 70 MW installed beyond those two projects 

in the LTER reference case.129  As a result, Mr. Ratti only expects an additional 21 MW(e) on 

average of wind over the next several years.130  This is far below the 100 MW(e) used by the 

NRC Staff in the FEIS.131  Mr. Ratti testified that under “quite optimistic (but speculative) 

conditions, up to 100 MW(e) is possible.”132  According to Mr. Ratti, the majority of the 

Maryland RPS will be satisfied by wind produced outside Maryland.133 

4.30 Mr. Ratti also noted that no offshore wind projects are currently 

operational in Maryland or the mid-Atlantic region.134  He explained that the proposed Bluewater 

project in Delaware is the most advanced offshore project, but concluded that the project is 

unlikely to be put into service for some time, if ever, owing to permitting challenges and 

unfavorable economics.135  Mr. Ratti explained that the Bluewater power purchase agreement 

(“PPA”) price is likely to fall short of what is needed to make the project economically viable.136  

                                                                                                                                                             
For offshore wind installations in the mid-Atlantic region, capacity factors are expected 
to be around 35-40%.  Id. at ¶24.   

129  Id. at ¶35. 

130  Id. at ¶37. 

131  Id.  

132  Id. 

133  Id. at ¶34.  As explained by Mr. Kugler, Maryland utilities can satisfy the RPS 
requirements by purchasing Tier 1 resource (such as wind) credits from companies in 
other states.  Tr. at 403. 

134  Id. at ¶35. 

135  Id. at ¶¶36-37. 

136  Id. at ¶36. 
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In his view, “the project is unlikely to move forward unless the PPA is significantly renegotiated 

or additional incentives are provided.”137  Mr. Ratti testifies that Bluewater’s other projects, 

including an offshore project in Maryland, are even less advanced and therefore more unlikely to 

be completed in the foreseeable future.138  Mr. Ratti testified that the developer has “taken 

virtually no steps toward developing an offshore wind farm off the coast of Maryland, other than 

expressing an interest in building one.”139 

4.31 Mr. Ratti also testified that the plans of Google and GoodEnergies to 

establish a consortium to develop a five billion dollar transmission backbone for offshore wind 

off the east coast of the United States are still in their infancy.140  Mr. Ratti testified that “no 

‘large investments’ have been made to date,” and that “the announcement of the project does not 

indicate that offshore wind deployment is likely to occur anytime soon.”141  In Mr. Ratti’s 

opinion, any significant investment in transmission for offshore wind would only occur 

following a clear indication that offshore wind farms will actually be deployed.142 

4.32 More broadly, Mr. Ratti testified that, in his professional opinion, wind 

power capacity will be added only to the extent that it is used to fulfill Maryland’s RPS 

requirements and is the lowest-cost renewable option.  Renewable energy credits (“RECs”) and 

federal and state incentives, such as the RPS, effectively offset the cost of producing wind 

                                                 
137  Id.  

138  Id. at ¶37. 

139  UniStar Rebuttal Testimony at ¶17. 

140  Id. at ¶16. 

141  Id. 

142  Id. 
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power.143  But RECs are only available up to the point at which the RPS requirements are 

fulfilled.144  Beyond the RPS requirements, Mr. Ratti testified that he does not expect additional 

wind capacity to come on line.145  Mr. Ratti explained that the Maryland LTER reference case is 

based on the current regulatory environment and the RPS.146  He testified that this is appropriate, 

because “expansion of RPS requirements beyond the current state is highly speculative.”147   

4.33 Mr. Ratti also discussed the NRC Staff’s “sensitivity analysis” on installed 

wind capacity.  He testified that, in his view, the 400 MW(e) put forth by the NRC in the 

bounding scenario is “not foreseeable, or even possible” in the relevant time frame.148   

4.34 Overall, Mr. Ratti testified that the best estimate for projected installed 

wind capacity in the relevant time frame is 70 MW (or 21 MW(e), on average).  However, in his 

view, the use of 100 MW(e) in the FEIS combination alternative is also reasonable because it 

conservatively assumes more wind power is available than currently projected (i.e., it accounts 

for some uncertainty).149   

c. Joint Intervenors Position 

4.35 In his testimony, Mr. Sklar asserts that the FEIS understates the potential 

contribution of wind power.150  He asserts that Maryland has potential for 53.8 GW of installed 

                                                 
143  Id. at ¶15. 

144  Id. 

145  UniStar Testimony at ¶37.  

146  Id.  

147  Id.; see also UniStar Rebuttal Testimony at ¶15. 

148  UniStar Testimony at ¶38. 

149  Id. 

150  Intervenors Testimony at ¶5. 
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offshore wind power.151  Focusing on resource availability, Mr. Sklar further states that “using 

existing, proven technology in shallow waters (0-35 m), there is potential to install 14,625 MW 

of capacity, generating 4,982 MW on average” and that “[t]his is far greater than the potential 

contribution for wind power provided in the FEIS.”152   

4.36 Mr. Sklar also claims that there is “well-documented” and “substantial real 

interest” in developing Maryland’s offshore wind resources.153  Mr. Sklar cites NRG Bluewater 

Wind’s proposal for a 600 MW wind farm off the coast of Maryland and asserts that Bluewater 

Wind has received approval to build a 450 MW wind farm off the coast of Delaware.154   

4.37 At the evidentiary hearing, Mr. Sklar testified that he expect to see 

approximately 1,255 MW of installed wind capacity by 2020 and 1,500 MW of installed wind 

capacity by 2025.155  The 2025 estimate includes 250 MW of offshore wind installed capacity.156  

Using a 30% capacity factor and assuming the availability of energy storage, his projections of 

installed capacity translate into approximately 375 MW(e) of “baseload equivalent” wind 

                                                 
151  Id. at ¶7 (citing National Renewable Laboratory, “Large-Scale Offshore Wind Power in 

the United States” (Exh. JNT00003)). 

152  Id. (citing University of Delaware’s Center for Carbon-free Power Integration, College of 
Earth, Ocean, and Environment, “Maryland’s Offshore Wind Power Potential,” Feb. 1, 
2010 (Exh. APL00010)). 

153  Id. 

154  Id. 

155  Tr. at 606-608.  The 1250 MW installed capacity is based on 475 MW in 2015, an 
additional 500 MW by 2017, another 280 MW by 2020, and 250 MW more by 2025. 

156  Id. at 608. 
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generation by 2020 and 450 MW(e) by 2025.  Mr. Sklar stated that “a few hundred megawatts of 

wind . . . in a decade and a half from now is probably [ ] more realistic.”157    

d. Discussion 

4.38 The NRC Staff developed the combination of energy alternatives based on 

the maximum contribution from renewable sources that, in its view, could be reasonably 

expected within the region of interest and within the timeframe of the proposed project.158  The 

NRC Staff based its conclusions on the insights of DOE, which is the agency responsible for 

energy planning in the United States.   

4.39 We conclude that DOE is a reliable source for future predictions and 

market analyses.  As the NRC Staff witness, Ms. Cort, testified, the DOE model takes into 

account capital costs of installation, moderated with considerations of investment certainty and 

the productivity improvements in a given industry through a series of scalers which take into 

consideration technical optimism and learning and contingencies in financing.159  The model also 

considers tax incentives and credits and regulation policy factors such as renewable portfolio 

standards.160  The model performs evaluations at the regional level (22 different regions) to 

ensure a regional outlook for the costs.161   

                                                 
157  Id. at 612. 

158  NRC Staff Testimony at ¶7. 

159  Tr. at 378. 

160  Id. 

161  Id. at 378-79. 
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4.40 The NRC Staff also examined specific projects in the region, including 

those mentioned by the Joint Intervenors.162  To the degree that information unique to the State 

of Maryland was available, the NRC Staff adjusted the DOE predictions for renewable energy 

production where appropriate.163  For wind, the LTER reference case shows 190 MW of 

additional installed capacity coming on line by 2022, though 120 MW of that installed capacity 

is already operating.164  The LTER reference case expects only another 70 MW of installed 

capacity, which corresponds to only 21 MW(e) of additional “baseload equivalent” power.  This 

is less than the 100 MW(e) contribution from wind power used in the FEIS combination 

alternative.   

4.41 Although it used a slightly different methodology, UniStar also relied on 

Maryland-specific data in reaching the same conclusions as the NRC Staff.165  Mr. Ratti explains 

that wind power capacity will be added in Maryland only to the extent that it is used to fulfill 

Maryland’s RPS requirements and is the lowest-cost renewable option.  He testified that, even 

with the incentives in the RPS and renewable energy credits, wind is not competitive with natural 

gas in Maryland.166  This was also the conclusion of the Maryland LTER.167  So, a deeper look at 

the economic and policy drivers of renewable deployment in Maryland also supports the 

                                                 
162  NRC Staff Testimony at ¶¶31-37. 

163  Id. 

164  UniStar Testimony at ¶34. 

165  See, e.g., id. at ¶¶34-37 (wind), ¶¶48-49 (solar), and ¶¶57-62 (CAES). 

166  Id. at ¶37. 

167  Id. at ¶34. 
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reasonableness of the NRC Staff’s use of 100 MW(e) of wind power, in conjunction with energy 

storage, in the FEIS.   

4.42 Citing a study of Maryland’s offshore wind potential,168 Mr. Sklar 

estimated that 50 percent of the Tier 1 RPS would be met by wind and another 50 percent by the 

rest of the Tier 1 resources (e.g., biomass, geothermal, ocean energy, and poultry litter).169  But, 

as noted above, this estimate does not translate into new generation in the region of interest 

because the Tier 1 RPS requirements can be met by out-of-State resources.  Instead, the Board 

finds the estimates in the LTER persuasive.  The LTER reference case is based on the current 

regulatory environment, including the Maryland RPS and similar programs in other states.  The 

Board finds that this is the appropriate scenario to consider because an expansion of RPS 

requirements beyond the current RPS is speculative at present.  In addition, as Mr. Sklar 

acknowledged, studies by Public Utility Commissions provide useful insights into State-level 

policies and generation technology deployment, in part because they have “good data.”170 

4.43 In contrast, the Intervenors did not present information that undermines 

the reasonableness of the wind power contribution to the combination alternative.  Focusing on 

resource availability, Mr. Sklar opined that there is far a greater potential contribution for wind 

power than that provided in the FEIS.171  The Board has no reason to doubt that the “potential” 

for wind is great.  However, such “potential” merely indicates what is “theoretically possible.”  

This is not a useful metric for NEPA purposes, as the mere availability of resources does not 

                                                 
168  Exh. APL000010 at 23. 

169  Tr. at 645. 

170  Id. at 659. 

171  Intervenors Testimony at ¶7. 



36 

necessarily translate into commercial viability or deployment.  The FEIS analysis properly did 

not speculate concerning the achievement of theoretical maximums (i.e., converting “potential” 

into reality) for individual energy technologies.172  Instead, the FEIS correctly focused on 

“reasonably foreseeable” contributions of wind and solar power.173   

4.44 Regarding offshore wind, Mr. Sklar argued that there is “well-

documented” and “substantial real interest” in developing Maryland’s offshore wind 

resources.174  Currently however, there are no offshore wind facilities in Maryland, and none 

being built.  Mr. Sklar also relied heavily on the Bluewater Wind proposal for a 600 MW wind 

farm (installed capacity) off the coast of Maryland and asserted that Bluewater Wind has 

received approval to build a 450 MW wind farm (installed capacity) off the coast of Delaware.175  

However, the developer has taken virtually no steps towards realizing an offshore wind farm off 

the Maryland coast.176  And, in December 2011, Bluewater Wind decided to put any active 

development of offshore wind projects on hold, stating that the end of DOE’s loan guarantee 

program coupled with the incipient end of renewable energy production tax and investment 

credits had rendered its Delaware project “both unfinanceable and financially untenable.”177  

                                                 
172  NRC Staff Testimony at ¶18. 

173  See Scientists’ Inst. for Pub. Info., 481 F.2d at 1092 (explaining that an agency cannot be 
expected to “foresee the unforeseeable” but nevertheless noting that “[r]easonable 
forecasting” is “implicit in NEPA”). 

174  Intervenors Testimony at ¶7. 

175  Id. 

176  See UniStar Rebuttal Testimony at ¶ 17. 

177  NRG News Release, “NRG to Put Offshore Wind Development on Hold for Near Term” 
Dec. 12, 2011 (Exh. APL000062). 
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Thus, the Board finds no basis for assuming a significant contribution of offshore wind to the 

combination alternative in the time period of interest. 

4.45 Mr. Sklar’s claims of significant investment in transmission for offshore 

wind power also missed the mark.  While the formation of the Atlantic Wind Consortium might 

be a significant development regarding offshore wind energy in the Mid-Atlantic, no “large 

investments” have been made to date.178  The announcement of such a project does not indicate 

that offshore wind deployment is likely to occur anytime soon.  Any significant investment will 

be made only if there is a clear indication that offshore wind farms will actually be deployed, 

which, as discussed above, is speculative.   

4.46 We also find that Mr. Sklar’s estimates of installed wind capacity are not 

supported by the preponderance of the evidence.  Unlike the NRC Staff and UniStar, Mr. Sklar 

pointed to no analysis or study to support his estimates of the future installed capacity of wind in 

the region of interest.  In short, the Board finds nothing in Mr. Sklar’s testimony that undermines 

the reasonableness of the wind power contribution to the combination of energy alternatives in 

the FEIS.   

4.47 We further conclude that Mr. Sklar’s estimate of approximately 450 

MW(e) by 2025 also would not materially change the outcome of the alternatives analysis.  As 

Mr. Ratti testified, even if the capacity factor for wind — 30 percent — is applied to the 

estimated 1,250 MW of installed wind capacity by 2020 posited by Mr. Sklar, the result is a little 

less than 400 MW(e), which is approximately the same amount considered in the NRC’s FEIS 

bounding analysis.179   

                                                 
178  UniStar Rebuttal Testimony at ¶16. 

179  Tr. at 700. 
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4.48 Overall, it is apparent that the NRC Staff considered multiple, reputable 

sources (e.g., DOE, the Maryland LTER, and the Maryland MPSC) in conducting its analysis, 

and took a hard look at these sources to reach the conclusions in the FEIS.  Those different 

sources of information take into account a variety of factors, including cost, expected 

technological advances, and key regulatory/policy considerations.  The NRC Staff considered the 

technical feasibility and economic viability of these alternative sources of energy and took into 

account the potential contribution of these sources that can reasonably be expected within the 

timeframe of the proposed project.  The NRC Staff properly struck a balance between the limited 

implementation successes for wind technologies and the potential of those resources in 

Maryland.  Overall, the Board finds that the wind power projections used by the NRC Staff in 

the combination alternative are reasonable for the time period of interest.   

ii. Solar Power 

4.49 In the combination alternative, the NRC Staff chose a 75 MW(e) 

contribution from solar power.  This represents the maximum contribution from solar that, in the 

NRC Staff’s view, is reasonably foreseeable within the region of interest and within the 

timeframe of the proposed project.  In order to approximate baseload power, the NRC Staff 

further assumed that the 75 MW(e) of solar power would be combined with energy storage.  In 

Contention 10C, Intervenors assert that the FEIS significantly underestimated the potential 

contribution of solar power to the combined alternative as a source of baseload power.180  Below, 

the Board discusses the positions of the parties and our evaluation of the record.   

                                                 
180  Intervenors Testimony at ¶8. 
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a. NRC Staff Position 

4.50 As described in the FEIS, solar radiation has a low energy density relative 

to other common energy sources, and therefore a large total acreage is needed to gather an 

appreciable amount of energy.181  The FEIS estimates a land-energy ratio of 5 to 10 acres for 

every MW of generating capacity.182   

4.51 To determine the contribution of solar power to the combination 

alternative, the NRC Staff first considered the current state of solar power in Maryland.183  

According to the NRC Staff, there is currently one operating utility-scale solar project in 

Maryland, the 2.2 MW University of Maryland Eastern Shore plant.184  The NRC Staff also 

noted a large commercial installation (1.8 MW) at McCormick’s Hunt Valley Distribution 

Center,185 as well as three other larger solar projects that are expected to come on line over the 

next couple of years, totaling 42.9 MW of installed capacity.186   

4.52 In conducting its analysis of solar potential in Maryland, the NRC Staff 

looked primarily to information from DOE/EIA and the MPSC’s Ten Year Plan.187  Based on the 

DOE data, the NRC Staff concluded that Maryland has good, useful solar resources for flat-plate 

photovoltaic collector solar power, but that most concentrating collectors are not effective within 

                                                 
181  FEIS at 9-23. 

182  Id. 

183  Id. 

184  UniStar Testimony at ¶49. 

185  Id. 

186  Id. 

187  NRC Staff Testimony at ¶33.  The NRC Staff considers these sources to be authoritative.  
See, e.g., Tr. at 396. 
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Maryland.188  The NRC Staff also noted that DOE/EIA does not project the addition of any 

utility-scale solar or thermal photovoltaic power in Maryland, or the Mid-Atlantic Council 

region, through the year 2035.189  The NRC Staff indicated that it considered the potential for 

additions of solar photovoltaic generating capacity in Maryland not only at the utility scale, but 

also at the end-use level.190  The NRC Staff testified that their the 75 MW(e) contribution was 

adjusted upward from the DOE/EIA estimate of 68 MW(e), in order to give some credit for 

higher than predicted solar development.191   

4.53 In response to questioning from the Board, the NRC Staff testified that the 

DOE/EIA projections on which it relies do consider the cost of solar.  The NRC Staff witness 

explained that the declining cost of solar is embedded in the models that produce the projections 

on which the NRC Staff based its relative contributions to the combination alternative.192  The 

                                                 
188  FEIS at 9-24.  Mr. Kugler elaborated on the nature of the solar resource in Maryland.  

The DOE/EERE 2008 Solar Technologies Market Report, Jan. 2010, Figure 5.5, page 
111, indicates that Maryland has a “Good” solar resource potential on a scale that 
categorizes solar potential as “Moderate,” “Good,” “Very Good,” or “Excellent.”  Exh. 
NRC000036.  Placing this into context, the NRC Staff explained that only Alaska and the 
northwest corner of Washington State are rated less favorably (“Moderate”) than 
Maryland; and well over half the area of the contiguous United States is rated “Very 
Good” or “Excellent.”  NRC Testimony at ¶41.  The NRC Staff witness therefore 
explained that the rating of “Good” for Maryland does not indicate that solar power will 
be a significant contributor to generating capacity in the State.  Id. 

189  FEIS at 9-24; see Tr. at 463. 

190  NRC Staff Testimony at ¶40. 

191  NRC Staff Rebuttal Testimony at ¶11. 

192  Tr. at 395.  The declining cost cited by the NRC Staff includes reductions in the costs of 
equipment and labor (e.g., price of solar panels and installation costs) as well as available 
government incentives.  UniStar’s expert explains that it is actually the price, not the cost, 
of solar that is declining due to government incentives.  Tr. at 510. 
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EIA projections predict decreasing costs for solar out to approximately 2016.193  NRC Staff 

expert Ms. Cort explained that after 2016, the decline in costs levels off due to the expiration of 

investment tax credits promoting solar.194  The NRC relied upon these projections that consider 

declining costs as part of their analysis of the potential of solar power in Maryland.195  

4.54 In addition to DOE/EIA data, the NRC Staff relied upon a 2008 study 

conducted by the MPSC, concluding that the overall economics of solar remain negative in 

Maryland.196  The NRC Staff also examined the role of the RPS in solar power generation.  

Maryland’s RPS requires that 2% of the state’s electricity be generated by solar facilities within 

Maryland.197  Alternatively, the RPS solar requirement can be met by alternative compliance 

payments.  The Maryland LTER predicts that half of the requirement will be met by solar 

generation and the other half will be met by the alternative compliance payments.198  The NRC 

Staff testified that its combination alternative calculation accounts for both the fact that solar is 

being built in Maryland and the Staff’s expectation that this trend will continue (though not at the 

rate predicted by Intervenors).199  The NRC Staff concluded that the 75 MW(e) contribution 

from solar power, in conjunction with energy storage, used in the FEIS is far in excess of both 

                                                 
193  Id. at 397. 

194  Id. 

195  Id. at 396. 

196  FEIS at 9-24. 

197  Tr. at 405. 

198  Id. at 462. 

199  Id. at 420. 
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the amount of solar that is currently generated in Maryland and the amount of solar currently 

planned in Maryland.200   

4.55 Ultimately, the NRC Staff testified that the 75 MW(e) solar contribution 

was based on DOE/EIA’s overall prediction of growth in solar as an end-use generation source 

and the NRC Staff’s technical judgment of this prediction as authoritative and reasonable.201  

The NRC Staff also testified that it used a generous capacity factor for solar (25 percent) in 

Maryland.202  This means that only 300 MW of installed solar capacity would be needed to 

generate the 75 MW(e) “baseload equivalent” contribution from solar in the FEIS.203   

b. UniStar Position 

4.56 UniStar’s witness, Mr. Ratti, testified that solar photovoltaics generate 

electricity only when the sun is shining, resulting in low capacity factors.204  He cited the 

Maryland LTER, which assumes a capacity factor of 15% for Maryland, significantly lower than 

the 25% assumption used by the NRC Staff.205  Assuming a 15% capacity factor, 500 MW of 

                                                 
200  Id. at 424. 

201  NRC Staff Testimony at ¶42.  NEPA allows agencies “to select their own methodology 
as long as that methodology is reasonable.”  Town of Winthrop, 535 F.3d at 13.  And, an 
agency must have discretion “to rely on the reasonable opinions of its own qualified 
experts even if, as an original matter, a court might find contrary views more persuasive." 
Marsh v. Or. Natural Res. Council, 490 U.S. 360, 378 (1989). 

202  Tr. at 460.  The NRC Staff testified that actual capacity factors in Maryland for solar 
photovoltaic facilities are more likely to be less than 20 percent.  NRC Staff Rebuttal 
Testimony at ¶11.  The NRC Staff testified that the expected capacity factor for a FedEx 
field installation is around 15 percent.  Id. at 460.  The Maryland LTER also assumes a 
capacity of factor of 15 percent.  UniStar Testimony at ¶41 (citing Exh. APL000005).   

203  Using a 15 percent capacity factor would require 500 MW of installed capacity to 
generate 75 MW(e) on average of baseload power (when combined with energy storage). 

204  UniStar Testimony at ¶40. 

205  Id. (citing Exh. APL000005). 
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installed solar would be necessary to generate the 75 MW(e) of baseload equivalent used in the 

combination alternative.  Mr. Ratti also testified that utility scale solar plants use a significant 

amount of land, typically 4-8 acres of land per MW installed.206  Though there is raw potential 

for solar development in Maryland, Mr. Ratti testified that “such numbers are of little interest [] 

because the economics of solar are such that building solar power plants makes economic sense 

only inasmuch as it is mandated through state standards and/or federal incentives.”207 

4.57 Mr. Ratti relied on the Maryland LTER and the RPS requirements in order 

to determine the amount of renewable energy he expects to be deployed in Maryland over the 

next 10-15 years.208  Mr. Ratti testified that that the amount of solar power that is likely to come 

on line in Maryland is effectively capped by the solar “carve-out” in the RPS.209  He explained 

that solar energy is deployed because solar developers can monetize Solar Renewable Energy 

Credits (“SRECs”) and use federal and state incentives, such as Investment or Production Tax 

Credits, to lower their effective prices.210  For example, Maryland SRECs trade at $200 per 

MWh today and therefore are crucial for the economics of solar power.211  As a result, the solar 

RPS is likely to continue to be fulfilled up until 2018, when the requirement is 0.9% 

                                                 
206  UniStar Testimony at ¶41.  A “carve out” is a part of the renewal portfolio standard that 

is targeted towards a specific technology.  Tr. at 501 (Mr. Ratti).  The Maryland RPS 
requires that two percent of the electricity used in Maryland comes from solar power 
specifically and that solar power facility must be located in Maryland.  Id.  The Maryland 
RPS also specifies that, to satisfy the RPS for solar, the solar power facility must be 
located in Maryland.  Id. at 505 (Mr. Kugler). 

207  Id. at ¶43. 

208  Tr. at 505. 

209  UniStar Testimony at ¶44. 

210  UniStar Rebuttal Testimony at ¶18. 

211  UniStar Testimony at ¶48.   
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(approximately 75 MW(e)) of Maryland electricity sales.212  Even this amount of solar 

deployment is predicated upon the continued availability of federal and state incentives, such as 

the Investment Tax Credit (“ITC”), which pays for 30% of the installed cost of a solar plant, and 

the Maryland Clean Energy Grant Program, which provides a $500 per KW rebate.213  Should 

such incentives disappear, solar energy developers would have to make up the difference by 

obtaining higher REC prices, which is not likely given the Solar Alternative Compliance 

Payment (“SACP”) reduction schedule, or by lowering their production costs very 

significantly.214   

4.58 After 2018, Mr. Ratti explained that the SACP goes below $150 per 

MWh.215  At this level, load serving entities would elect to make the compliance payment rather 

than invest in more solar development — that is, because the incremental cost of developing 

solar exceeds the SACP, the economics are unlikely to support further solar development, even 

considering continuous availability of the ITC and other incentives, unless there are very 

significant cost reductions.216   

4.59 Mr. Ratti agreed with the NRC Staff that 75 MW(e) of solar capacity is 

reasonably realistic based on its analysis of the solar carve-out in the Maryland RPS (2% by 

2022).217  As far as federal incentives, Mr. Ratti testified that these are expiring and, due to the 

                                                 
212  UniStar Rebuttal Testimony at ¶18. 

213  Id. 

214  Id. 
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216  Id. 

217  Tr. at 501; UniStar Testimony at ¶48. 
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difficult fiscal and political climate, may not be renewed.218  Even assuming the continued 

availability of incentives, Mr. Ratti testified that the economics of solar render significant 

additional solar deployment in Maryland beyond 75 MW(e) unlikely.  Mr. Ratti testified that Mr. 

Sklar’s statement that the minimum (2%) contribution is “likely to be greatly exceeded” is not 

substantiated, and is speculative at best.219   

4.60 Mr. Ratti also discussed the costs associated with solar installations.  The 

typical cost of utility scale solar installation was approximately $3,400 per KW in 2010, down 

from $8,000 per KW in 2004.220  According to Mr. Ratti, prices for solar panels decreased 

through 2011 and can be found on the market for $1 per KW.221  This equates to an installed cost 

for solar installations of less than $3,000 per KW.222  For non-utility scale installations such as 

rooftops, the costs are significantly higher, around $6,000 per KW for an approximately 5 KW 

                                                 
218  UniStar Testimony at ¶46. 

219  UniStar Rebuttal Testimony at ¶18.  In the Intervenors’ testimony that was subsequently 
withdrawn, Mr. Mariotte mentioned deployment of solar power in New Jersey and 
Germany.  These examples highlight the reliance of solar power on incentives.  For 
example, New Jersey has a solar carve-out in its RPS that is approximately double the 
size of Maryland’s 2022 target (and more than ten times Maryland’s 2011 target).  But, 
most importantly, the New Jersey solar RPS has a SACP of $675 per MWh and SRECs 
in New Jersey traded just below the SACP in November 2011, at $670 per MWh.  See 
“SREC Trade – Results of November 2011 Auction” (Exh. APL000060).  Germany has a 
system of so-called “feed-in-tariffs” (“FIT”), which provide “off-the-shelf” long-term 
contracts to renewable energy developers at a pre-determined price.  In Germany, solar 
FITs are currently in the $300-$400 per MWh range, depending on the size of the 
installation and the exchange rate, and a few years ago were in the $700-$750 per MWh 
range.  UniStar Rebuttal Testimony at ¶18. 

220  UniStar Testimony at ¶42. 

221  Id. 

222  Id. 



46 

system in Maryland in September 2011.223  Mr. Ratti testified that these cost differences are a 

critical impediment to developing rooftop solar installations.224  Mr. Ratti also noted that, in 

addition to absence of sufficient incentives to spur additional solar installation, there are 

problems of grid integration that discourage substantial additional solar development in 

Maryland.225 

4.61 In light of these costs, Mr. Ratti testified that, without financial incentives 

or government mandates, it is highly unlikely that any solar power would be deployed in 

Maryland.226  Mr. Ratti explained that such incentives reduce the price (though not the cost of 

production) of solar power.  The cost of solar is significantly higher than nuclear (and other 

energy sources) and the incentives that are in place are aimed at closing that cost differential.227  

That said, Mr. Ratti testified that the gap is larger in a state like Maryland due to environmental 

and weather conditions that adversely affect the economics of solar.228   

4.62 Overall, Mr. Ratti concluded that, in his professional opinion, installation 

of the equivalent of 75 MW(e) baseload (assuming that energy storage is technically and 

economically feasible) is a reasonable assumption for purposes of the FEIS combination 

alternative.229 
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c. Joint Intervenors Position 

4.63 In Contention 10C the Intervenors assert that, while the NRC Staff 

assumes a contribution from all solar power sources of only 75 MW(e), the FEIS fails to 

adequately consider solar power, with little or no justification for the inclusion of only 75 MW(e) 

of solar power in its combination alternative.230  The Intervenors cite two projects in Maryland 

(with a total of 4.9 MW of installed capacity) to support the proposition that the contribution of 

solar will grow rapidly.231  The Intervenors also cite Maryland’s RPS, which requires that two 

percent of Maryland’s electricity be generated by solar (or pay the Alternative Compliance 

Payment) by 2022.232  Intervenors allege that the FEIS assumption of 75 MW ignores Maryland 

law and that the minimum amount is “likely to be greatly exceeded.”233  Thus, according to 

Intervenors, the FEIS significantly underestimated the potential contribution of solar power to 

the combined alternative as a source of baseload power.   

4.64 Relying upon a study by SolarTown, Mr. Sklar testified that over 450 

million square feet of roof space in Maryland is suitable for solar power panels, which would add 

over 5,000 MW of capacity.234  SolarTown estimated that if solar energy systems were installed 

on all of eligible roof space in Maryland, 24 percent of the energy needs of the State would be 

met.235  Mr. Sklar further testified that 5,000 MW could be generated based on multi-megawatt 

                                                 
230  Amended Contention 10C at 10. 

231  Id. 

232  Intervenors Testimony at ¶9. 

233  Id. at ¶8. 

234  Id. at ¶9 (citing Maryland League of Conservation Voters “New Study Show Huge 
Potential for Solar in Maryland,” Mar. 31, 2010 (Exh. JNTR00013)). 

235  Id. at ¶9. 
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installations on parking lots in Maryland.236  Mr. Sklar highlighted a 2009 study by the Institute 

for Local Self Reliance finding that Maryland could provide 40% of its power with renewable 

resources.237 

4.65 When pressed to estimate the solar contribution in Maryland over the next 

10-15 years, Mr. Sklar speculated that an additional 300-500 MW(e) on average of solar power 

could be added in Maryland by 2015.238  He predicted a total of 750 MW of new installed solar 

capacity by 2017, 1,500 MW of new installed capacity by 2020, and 2,250 MW of new installed 

capacity by 2025.239 

4.66 Mr. Sklar also asserts that solar, per KW, became cheaper than nuclear in 

2010.240  His testimony relied on a report claiming that solar costs have continued to decline 

relative to nuclear costs since 2010.241  Mr. Sklar testified that the cost gap between solar and 

nuclear will only continue to widen as solar becomes cheaper.242  Because, in his view, solar is 

                                                 
236  Tr. at 570. 

237  Intervenors Testimony at ¶9 (citing John Farrell and David Morris, “Energy Self-Reliant 
States, May 2010 (Exh. JNT000007)). 

238  Tr. at 582. 

239  Id. at 583-584.  Using a generous capacity factor of 25 percent, 2,250 MW installed 
capacity translates to approximately 562 MW(e) on average.  Using a more realistic 15 
percent capacity factor yields 338 MW(e) on average. 

240  John O. Blackburn and Sam Cunningham, “Solar and Nuclear Costs: The Historic 
Crossover Solar Energy is now the Better Buy,” prepared for NC Warn, July 2010 (Exh. 
JNT000012). 

241  Tr. at 583-584. 

242  Intervenors Testimony at ¶9. 
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competitive in terms of costs, Mr. Sklar stated that he expects more and more large electricity 

end-users to install solar power in Maryland.243 

d. Discussion 

4.67 The NRC Staff developed the combination of energy alternatives based on 

the maximum contribution from solar that, in its view, could be reasonably expected within the 

region of interest and within the timeframe of the proposed project.244  The NRC Staff based its 

conclusions on the insights of DOE/EIA, the agency responsible for energy planning in the 

United States, and the projections made by the State of Maryland.   

4.68 We conclude that DOE is a reliable source for future predictions and 

market analyses.  As explained in our discussion on wind power, the DOE model takes into 

account the capital costs of installation, considerations of investment certainty and the 

productivity improvements in a given industry (including technical optimism and learning and 

contingencies in financing), tax incentive and credits, and regulation policy factors such as 

renewable portfolio standards.245  And, the evaluations are performed on a regional level to 

ensure a regional outlook for all of these factors.246 

4.69 The NRC Staff also examined specific projects in the region and 

projections prepared for the State of Maryland.247  To the degree that information unique to 

Maryland was available, the NRC Staff adjusted the DOE projections to ensure regional 

                                                 
243  Id. at ¶9.  Mr. Sklar cited Perdue, General Motors, and the Washington Redskins, who 

have all installed solar systems or plan to do so in the near future. 

244  NRC Staff Testimony at ¶7. 

245  Tr. at 378. 

246  Id.  

247  NRC Staff Testimony at ¶43; Tr. at 462. 
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accuracy.248  In terms of installed capacity, the LTER reference case predicts that there will be 

498 MW of new solar capacity installed in Maryland over the next 10 years, equivalent to 

approximately 75 MW(e) on average.249  This is the same contribution from solar power, in 

conjunction with energy storage, used in the FEIS combination alternative.250  The 75 MW(e) on 

average used in the FEIS combination alternative is much larger than the amount of solar 

currently generated or planned in Maryland.251 

4.70 UniStar’s witness reached the same conclusion as the NRC Staff through a 

slightly different approach.  Mr. Ratti explained that solar power capacity will be added only to 

the extent that it is used to fulfill Maryland’s RPS requirements, and meeting the RPS is cheaper 

than paying the alternative compliance payments.252  UniStar’s analysis of the economic and 

policy drivers of solar generation in Maryland supports the overall reasonableness of the NRC 

Staff’s use of a 75 MW(e) contribution from solar power, in conjunction with energy storage, in 

the FEIS combination alternative. 

4.71 In contrast to the regional and Maryland-specific analyses used by the 

NRC Staff and UniStar, Mr. Sklar’s testimony used national studies focused on the potential of 

solar generation in the United States as a starting point.  Mr. Sklar apparently expects large 

numbers of small solar installations in Maryland.253  Although Mr. Sklar testified that 5,000 MW 

                                                 
248  NRC Staff Testimony at ¶¶39-42. 

249  UniStar Testimony at ¶48. 

250  Id. at ¶50. 

251  Tr. at 424.   

252  UniStar Testimony at ¶50; Tr. at 505. 

253  Intervenors Testimony at ¶9.   
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of solar is technically feasible, he also noted that such extensive growth in installed solar 

capacity is unlikely to occur.254  Again, technical feasibility does not translate into a “reasonably 

foreseeable.”  While there is certainly potential for solar in Maryland, the Intervenors failed to 

point to any large-scale movement to install solar panels on Maryland rooftops or parking lots.  

Mr. Sklar also conceded that a third of the potential energy from rooftop installations would be 

lost because people would not find it esthetically pleasing.255  And, he testified that solar in 

Maryland will “be in little pieces throughout the state,” as opposed to large-scale installations.256  

Mr. Sklar also recognized that, even if such panels were installed, they would not be capable of 

providing baseload power.257 

4.72 The economics of solar power and the role of incentives provide further 

support for the reasonableness of the NRC Staff’s combination alternative.  As explained by Mr. 

Ratti, the cost study cited by Intervenors relies upon the financial incentives — federal tax 

credits and solar renewable portfolio standards — that are currently available.258  These 

incentives offset the per KW costs from 40 cents to 15.9 cents per KW hour.259  Accordingly, the 

study effectively compares the price of solar (reduced by subsidy) to the cost of nuclear.260  The 

study also uses a higher estimated cost for nuclear (20-25 cents per KW hour), whereas DOE 

                                                 
254  Tr. at 583-584. 

255  Id. at 571. 

256  Id. at 580. 

257  Id. at 570 (“it’s not baseload power, it’s daytime power”).   

258  John O. Blackburn and Sam Cunningham, “Solar and Nuclear Costs—The Historic 
Crossover,” Prepared for NRC Warn (July 2010) (Exh. JNT000012). 

259  Tr. at 697-698.   

260  Id. at 539. 
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estimates a cost of 11 cents per KW hour.261  Against this background, the Board cannot say that 

the study relied upon by the Intervenors is convincing.  The comparison of the price of solar 

(with all incentives factored in) to a cost of nuclear two times that estimated by DOE is not 

credible.  And, in any event, such a comparison actually provides no useful information 

regarding the deployment of additional solar generation in Maryland. 

4.73 At bottom, the NRC Staff considered multiple, reputable sources to 

estimate the reasonably foreseeable contribution of solar in the combination alternative within 

the region of interest.  The NRC Staff considered a variety of factors, including cost, expected 

technological advances, and key regulatory and policy considerations, as well as the projections 

of the State of Maryland.  In contrast, the Intervenors did not provide any information that would 

call into question the contribution from solar power, in conjunction with energy storage, used in 

the FEIS combination alternative.  The Intervenors’ focus on the theoretical aggregate potential 

for solar installation is misplaced.  NEPA only requires an accounting of those outcomes that 

have some likelihood of occurring or are reasonably foreseeable.262  The Intervenors did not 

present any evidence showing that the methodology used in the FEIS is unreasonable, or that the 

predictions by NRC Staff or UniStar of what is likely to happen are inaccurate.263   

4.74 The overall record demonstrates that the NRC Staff has taken a hard look 

at the potential for solar power in Maryland over the time period of interest.  The conclusions in 

the FEIS reflect the NRC Staff’s careful consideration of multiple, reputable sources detailing 

the technical feasibility and economic viability of solar power in Maryland.  The 75 MW(e) of 

                                                 
261  Id. at 698. 

262  Scientists’ Inst. for Pub. Info, 481 F.2d at 1092. 

263  NEPA allows agencies “to select their own methodology as long as that methodology is 
reasonable.”  Town of Winthrop, 535 F.3d at 13. 
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solar, in conjunction with energy storage, in the FEIS combination alternative reflects the 

amount of solar that can reasonably be expected in Maryland within the timeframe of the 

proposed project.  As a result, the Board finds that the solar component of the combination 

alternative is reasonable.   

iii. Energy Storage 

4.75 As discussed above, the purpose and need for the proposed Calvert Cliffs 

3 is to produce baseload power in the region of interest.  In order to satisfy the project purpose, 

the NRC Staff assumed that the wind and solar power included in the combination alternative 

would be combined with an energy storage mechanism.  Below, the Board discusses the parties’ 

positions on the availability of energy storage to support wind and solar generation in Maryland 

as well as our review of the record. 

a. NRC Staff Position 

4.76 In some circumstances, the NRC Staff explained that it is technologically 

possible to combine an intermittent source of power, such as wind or solar, with an energy 

storage system.264  Although energy storage does not turn intermittent sources into baseload 

power, it can reduce intermittency by storing excess power generated during low demand periods 

and releasing it during high demand periods.265  This results in an approximation of baseload 

power.  As a result, in the FEIS the NRC Staff evaluated alternative energy sources, in 

conjunction with energy storage, in order to maximize the baseload power contribution from 

renewable sources that, in the NRC Staff’s view, would be reasonably foreseeable.   

                                                 
264  FEIS at 9-21. 

265  See id.; Tr. at 466. 
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4.77 One of the energy storage mechanism considered by the NRC Staff in the 

FEIS is pumped hydroelectric storage.266  The NRC Staff evaluated the potential for pumped 

hydroelectric storage in Maryland and determined that it is not a feasible option because of the 

relatively low amount of undeveloped hydropower resources in the region and the large land-use 

and related environmental and ecological impacts associated with siting hydroelectric 

facilities.267  DOE/EIA is not predicting any growth in pumped storage capacity through 2030, 

and the potential for new hydroelectric development in Maryland is limited.268  Therefore this 

technology was not considered further in the FEIS.269   

4.78 The NRC Staff also considered compressed air energy storage (“CAES”).  

The NRC Staff focused on CAES to minimize the environmental impacts of the combination 

alternative.270  CAES is the primary bulk energy storage mechanism utilized today.  A CAES 

plant consists of motor-driven air compressors that use low-cost, off-peak electricity to compress 

air into an underground storage medium.271  During high electricity demand periods, the stored 

energy is recovered by releasing the compressed air through a combustion turbine to generate 

electricity.272   

                                                 
266  FEIS at 9-21. 

267  Id. at 9-21, 9-24; see Exhs. NRC000022 and NRC000042. 

268  FEIS at 9-21.   

269  Id.  Intervenors have not argues that pumped storage is available in Maryland. 

270  NRC Staff Testimony at ¶46.  Using CAES to support wind/solar, rather than natural gas, 
results in “slightly smaller” environmental impacts.  Tr. at 466. 

271  FEIS at 9-21. 

272  Id. 
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4.79 Globally, there are only two CAES plants currently in operation, one in 

Germany and one in Alabama.273  The NRC Staff also considered a current proposal for a 269 

MW(e) CAES plant coupled to a wind farm in Iowa, and other proposals in various stages of 

development elsewhere in the United States.274  None of the proposed new CAES facilities are 

located in Maryland, and the NRC Staff acknowledged that it is unclear whether such a facility 

could be sited in Maryland.275  Based on the current state of CAES development, the NRC Staff 

determined that including a large scale CAES (capable of generating 1600 MW(e)) in the FEIS 

would be speculative.276  However, the NRC Staff determined it reasonable to use a smaller scale 

CAES — capable of supporting the 175 MW(e) of wind and solar used in the combination of 

energy alternatives — to minimize environmental impacts of the combination alternative.277   

4.80 The NRC Staff concedes that “the availability of appropriate formations 

[to support CAES] is uncertain.”278  However, after looking at all the available information, the 

NRC Staff determined that “there is some information available that at least does not rule out the 

possibility” of CAES in Maryland.279  The NRC Staff also testified that the use of CAES was not 

critical to how much wind or solar was included in the FEIS — that is, the amount of wind or 

                                                 
273  Id.  

274  Id.   

275  Id.; NRC Staff Rebuttal Testimony at ¶21.   

276  FEIS at 9-21; NRC Statement of Position at 15.   

277  Tr. at 478; NRC Rebuttal Testimony at ¶21; NRC Staff Testimony at ¶46.  Without 
CAES, the alternative containing wind and solar would require a larger contribution from 
natural gas in order to provide a total of 1600 MW(e) of baseload power. 

278  NRC Rebuttal Testimony at ¶21.  

279  Id. (citing Princeton Environmental Institute, “Compressed Air Energy Storage: Theory, 
Resources, and Applications for Wind Power,” Apr. 8, 2008 (Exh. NRC000040)). 
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solar power used the combination alternative was not limited by the availability of CAES, which 

was assumed to be available.280  The NRC Staff chose to use CAES in the combination 

alternative in order to minimize environmental impacts.  The NRC Staff stated that, if it had not 

used CAES, it would have used natural gas to back up the wind and solar in the combination 

alternative.281   

b. UniStar Position 

4.81 UniStar’s expert witness, Mr. van der Linden, testified that there is no 

evidence to suggest that CAES could be used in Maryland to support storage of excess wind or 

solar generation.282  Mr. van der Linden testified that the most common type of CAES plant 

involves salt caverns, which are often solution mined.283  Natural reservoirs, such as aquifers, 

depleted gas fields, or hard rock caverns, also could be used for CAES.284  Pipe storage is 

capable of being used for smaller CAES facilities, though with significant limitations that 

generally preclude using such storage to approximate baseload.285  Mr. van der Linden testified 

that there are no known salt domes or strata salt deposits in Maryland, no natural reservoir 

                                                 
280  Tr. at 477-478. 

281  Id. at 478. 

282  UniStar Testimony at ¶¶68-69. 

283  Id. at ¶54. 

284  Id. at ¶¶60-61.  Mr. van der Linden noted that the 270-MW Iowa Storage Energy Project 
(“ISEP”), cited by the NRC, was the first project to investigate and consider a well-
defined reservoir structure.  Id. at ¶61.  However, after developing several exploratory 
boreholes, the sandstone would not support the necessary flow for the planned facility.  
As a result, the project was terminated.  Id. (citing ISEP Press Release, “Iowa Stored 
Energy Park Project Terminated,” dated July 28, 2011 (Exh. APL000052)). 

285  Id. at ¶62. 
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storage sites under consideration for CAES in Maryland, and no pipe-storage systems under 

development in Maryland.286   

4.82 Mr. van der Linden also testified that, of the two existing CAES plants, 

only the German facility runs in combination with a small amount of wind.287  Regarding the use 

of CAES to support the wind and solar generation used in the combination alternative, Mr. van 

der Linden agreed that it is theoretically possible to generate an equivalent of 100 MW(e) 

baseload equivalent power by using wind, in conjunction with CAES, or 75 MW(e) of baseload 

equivalent power by using solar, in conjunction with CAES.288  Mr. van der Linden testified that, 

although it is technically feasible to use CAES to store excess wind or solar power, geological 

conditions in Maryland are unsuitable for CAES storage.289  And, given the current state of 

CAES development in Maryland, he concluded that this is highly unlikely that any large-scale 

CAES facility could be constructed in Maryland in the next decade or longer.290   

4.83 Even assuming suitable geologic structures are available, Mr. van der 

Linden explained that the development of utility-scale CAES plants in Maryland would be a 

lengthy (and uncertain) process.291  Given the length of time needed to permit CAES facilities, 

Mr. van der Linden testified that it is not reasonably foreseeable that CAES facilities will be built 

                                                 
286  Id. at ¶¶60-62. 

287  Tr. at 525. 

288  UniStar Testimony at ¶¶68-69. 

289  Tr. at 495. 

290  UniStar Testimony at ¶68.  Mr. van der Linden testified that any discussion of CAES in 
the FEIS is “at best speculative at present, because there are no known geological 
structures to support CAES in Maryland.”  Id.  

291  Id. at ¶65. 
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in Maryland on the scale needed to support the wind and solar generation used in the FEIS 

combination alternative by 2025.292  According to Mr. van der Linden, even then, it would not 

make economic sense to combine CAES technologies with wind and solar to create baseload 

power.293   

4.84 Mr. van der Linden also provided an evaluation of the two storage 

technologies referenced by Intervenors in Amended Contention 10C, SustainX and General 

Compression.  Mr. van der Linden concluded that commercialization of either technology, after 

satisfactory demonstration of proof of concept and scale up economics, is still many years 

away.294  According to Mr. van der Linden, the primary limitation on the use of these 

technologies in bulk energy storage systems are time of storage (i.e., limited to a few hours) and 

the overall storage requirements needed for large MW facilities (i.e., number of small individual 

units).295  Mr. van der Linden concluded that neither of these technologies is likely to be 

available to support the amount of renewable generation assumed in the FEIS combination 

alternative. 

4.85 Overall, Mr. van der Linden concluded that a CAES facility is not likely to 

support significant amounts of baseload equivalent power from wind or solar in the region of 

interests for the next decade or longer.  Accordingly, Mr. van der Linden concluded that use of a 

                                                 
292  Id. at ¶63. 

293  Tr. at 499; see also id. at 500 (Mr. Ratti explains that “[i]t would not be economically 
advantageous” to add energy storage to a solar facility in order to convert it into a 
baseload power supply.). 

294  UniStar Testimony at ¶63. 

295  Id.  
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CAES facility, in conjunction with wind or solar power, to generate “baseload” power from 

renewables in the region or interest over the time period of interest is speculative.296 

c. Joint Intervenors Position 

4.86 The Intervenors argue that there are substantial advances being made in 

CAES technology, to the point where the large-scale deployment of CAES systems by 2020 is 

feasible.297  Intervenors refer to two companies currently developing new CAES systems that 

allegedly can be widely and affordably deployed: SustainX and General Compression.298  

According to Intervenors’ witness, Mr. Sklar, SustainX has obtained $20 million dollars in 

financing and is currently building a 1 MW CAES demonstration system.299  The company has 

already had success building a functional, albeit smaller, CAES system.300  According to Mr. 

Sklar, both SustainX and General Compression believe that their technology can be scaled up 

quickly, and foresee an $18 billion dollar market by 2015, well before Calvert Cliffs 3 will come 

online.301  Therefore, in Mr. Sklar’s opinion, the FEIS underestimates the amounts of wind and 

solar power that could be combined with CAES technology to approximate baseload power. 

4.87 Mr. Sklar testified that CAES is very viable technology.302  In his 

experience, CAES technology is generally being used to support short duration reductions in 

wind power supply, for example “when wind drops unexpectedly for 20 minutes, [CAES] comes 
                                                 
296  Id. at 68. 

297  Intervenors Motion for Amended Contention 10C at 9. 

298  Id. 

299  Id. 

300  Id. 

301  Id. at 9-10. 

302  Tr. at 619. 
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on and can do it instantaneously and levelize the load.”303  Mr. Sklar testified that, “theoretically” 

CAES could also be used to levelize solar power.304  He acknowledged that he has not seen 

CAES systems utilized for “long duration compression,” accounting for larger gaps in 

intermittent power.305  He also testified that, other than the facilities in Alabama and Germany, 

he is not aware of any CAES facilities with capacities of over 100 MW.306   

4.88 Mr. Sklar testified that, in certain circumstances, battery technology could 

support baseload equivalent wind or solar power.307  If prices decrease the way that Mr. Sklar 

predicts, he stated that batteries could be a major player in storage for intermittent renewables 

within the next decade.308  Mr. Sklar testified that battery technology is being developed at the 

National Laboratories and Energy Defense, as well as in the private sector (in support of cell 

phones, laptops and hybrid vehicles).309 

d. Discussion 

4.89 The NRC Staff testified that its wind and solar projections — which the 

Board has already determined are reasonable — were not limited by any presumptions regarding 

the availability of CAES technology.310  As explained by the NRC Staff, CAES was assumed to 

be available in the FEIS in order the minimize the environmental impacts of the combination 
                                                 
303  Id. 

304  Id. 

305  Id. at 619-620. 

306  Id. at 695. 

307  Id. at 676. 

308  Id. at 676-77 

309  Id. at 677. 

310  Id. at 478-479. 
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alternative.  CAES reduces the size of the natural gas plant in the combination alternative by 

providing a mechanism for transforming the intermittent nature of wind and solar power into 

baseload equivalent power.311  Thus the NRC was able to treat the 100 MW(e) of wind power 

and 75 MW(e) of solar power as a baseload equivalent for purposes of FEIS combination 

alternative. 

4.90 While UniStar agrees that the wind and solar projections in the FEIS are 

reasonable, UniStar claims that utility-scale development of CAES in Maryland within the next 

twenty years is speculative.  In addition to challenging geological conditions, UniStar 

highlighted the significant permitting, commercial, technical, and safety considerations involved 

in development of CAES facilities.312   

4.91 For their part, the Intervenors did not present information to suggest that 

large-scale CAES facilities could be constructed in Maryland in the relevant time frame.  And, 

Mr. Sklar concedes that there are currently only two large-scale CAES installation worldwide.313   

4.92 We find that development of a large CAES facility (or facilities) — on the 

scale needed to support the wind and solar generation projected in the combination alternative — 

is not reasonably foreseeable in Maryland in the time period of interest.  No suitable locations for 

CAES facilities have been identified or proposed in Maryland.  In short, the record cannot 

support a finding that large-scale CAES systems are reasonably foreseeable. 

                                                 
311  Id. at 478.  Otherwise, the combination alternative would need to take into account the 

use of additional natural gas generation needed to “make up” for the intermittent nature 
of wind/solar. 

312  UniStar Testimony at ¶¶59-61, 65. 

313  Tr. at 695. 
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4.93 Regarding other forms of energy storage, the Intervenors argue that energy 

storage is a rapidly developing technology capable of being utilized in Maryland to stabilize 

renewable energy sources.  While it is certainly true that rapid and substantial developments are 

possible, Intervenors have not demonstrated that such developments are reasonably likely to 

result in large-scale deployment of energy storage systems to support baseload power in 

Maryland during the timeframe of the proposed project.  The potential for such systems to be 

available is unduly speculative.314   

4.94 We also find that Mr. Sklar’s representations regarding the potential for 

battery energy storage are speculative.  While theoretically possible, there is simply no evidence 

that large-scale battery storage systems to support baseload equivalent power, in conjunction 

with wind and solar generation, could be deployed in Maryland within the relevant timeframe.315  

And, the costs of such batteries would adversely impact the economics of the accompanying 

renewable generation.   

4.95 Based on the information on the record, it is evident that the NRC Staff 

took a hard look at energy storage.  While the Board agrees with UniStar that the development of 

utility-scale CAES is unlikely to occur in Maryland during the relevant timeframe, the NRC 

                                                 
314  In any event, the technologies identified by Intervenors, including the SustainX and 

General Compression systems, are not designed to approximate baseload power when 
used in conjunction with wind and solar.  Instead, they are generally capable of providing 
short-duration power.  Tr. at 704-705 (van der Linden: noting that batteries and canisters 
“are short-term storage, they're not baseload storage or bulk storage”); id. at 619 (Sklar: 
explaining that CAES has generally involved “shorter duration reductions … when the 
wind drops unexpectedly for 20 minutes, [CAES] comes on and can do it instantaneously 
and levelize the load”).  Thus, they would not serve the project purpose of generating 
baseload power.   

315  See, e.g., Tr. at 704-705 (“[Batteries] are short- term storage, they're not baseload storage 
or bulk storage. Batteries respond very quickly, have to be recharged, so you have to put 
in a large capacity to be able to get a continuous baseload from it.”). 
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Staff’s inclusion of a CAES to support 175 MW(e) of renewables does not undermine the 

conclusions in the FEIS.316  Instead, the NRC Staff’s use of CAES is conservative and reduces 

the environmental impacts of the combination alternative.  Overall, the Board finds that the 

NRC’s Staff  adequately addressed energy storage in the FEIS. 

iv. Reasonableness of Combination Alternative 

4.96 As discussed above, NEPA does not obligate the NRC Staff to consider 

every possible alternative.  Instead, the NRC need only consider reasonable alternatives.317  

Reasonable alternatives are those that are currently commercially viable in the region of interest, 

or that will be in the near term.318   

4.97 The NRC is not required to consider any alternative that does not “bring 

about the ends of the proposed action.”319  As a result, the NRC Staff correctly framed the 

purpose of the proposed action as providing 1600 MW(e) of baseload power in Maryland.  The 

FEIS identified alternatives to the proposed action that would be both viable and capable of 

providing 1600 MW(e) of baseload power in Maryland.  The energy alternatives analysis 

performed by the NRC Staff properly considered a combination alternative that could provide 

baseload power. 

4.98 With respect to the 100 MW(e) on average of wind power considered in 

the combination alternative, the Board finds the FEIS reasonable.  As required by NEPA, the 

                                                 
316  Mistakes in an EIS that are not significant or material do not indicate that the NRC 

Staff’s overall NEPA review was inadequate.  Exelon Generation Co. (Early Site Permit 
for Clinton ESP Site), CLI-05-29, 62 NRC 801, 811 (2005) 

317  PFS, 58 NRC at 463, 474 (2003). 

318  Seabrook, CLI-12-05, 75 NRC at __, __  (slip op. at 54). 

319  Id. (citing Busey, 938 F.2d at 195). 
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NRC Staff considered multiple, reputable sources in conducting its analysis, and took a hard look 

at these sources in reaching its conclusions in the FEIS.  The NRC Staff considered the 

technological feasibility and economic viability of wind power to reach its conclusion that 100 

MW(e) of wind can reasonably be expected to be built in Maryland within the timeframe of the 

proposed project.  For these reasons, the Board finds that the NRC Staff met its NEPA obligation 

with respect to its analysis of wind power in the combination alternative.   

4.99 Likewise, with respect to the 75 MW(e) on average of solar power 

considered in the combination alternative, the Board finds that the solar projections provided in 

the FEIS are reasonable.  The NRC Staff considered reliable sources in conducting its analysis, 

and took a hard look at available information in reaching its conclusions in the FEIS.  The NRC 

Staff considered the technological feasibility and economic viability of solar power to reach its 

conclusions that 75 MW(e) of solar can reasonably be expected in Maryland within the 

timeframe of the proposed project.  For these reasons, the Board finds that the NRC Staff met its 

NEPA obligation with respect to its analysis of solar power in the combination alternative.   

4.100 The NRC Staff concluded that wind and solar power would need to be 

coupled with a storage mechanism, such as CAES, in order to provide baseload power.  The 

Board agrees.  The NRC Staff conservatively coupled 100 MW(e) of wind and 75 MW(e) of 

solar with CAES technology in the combination alternative.  Though the Board agrees with 

UniStar that CAES technology on this scale is unlikely to be available in the relevant timeframe, 

the Board finds that the NRC Staff approach was conservative and reasonable under the 

circumstances.   

4.101 Overall, the Board finds that the NRC Staff considered a combination of 

energy alternatives that included contributions from wind and solar that are reasonably 
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foreseeable within the region of interest and within the timeframe of the proposed project.  The 

combination alternative in the FEIS was carefully constructed by the NRC Staff to both be 

reasonable and to minimize environmental impacts.  The Board therefore concludes that the 

NRC Staff took the requisite “hard look” at the potential contribution of wind and solar power, in 

conjunction with energy storage, to the combination alternative.   

D. Comparison of Energy Alternatives 

4.102 The Joint Intervenors have not contested the significance level of the 

environmental impacts of Calvert Cliffs 3 as described in the FEIS.  Nor have the Joint 

Intervenors contested the significance level of the environmental impacts of using natural gas or 

using wind and solar in conjunction with CAES to provide baseload power.  The environmental 

impacts associated with the discrete power sources are therefore not within the scope of the 

admitted contention.  Nevertheless, the environmental impacts of the combination alternative are 

related to the reasonableness of the combination alternative.  Accordingly, the Board discusses 

the comparison of energy alternatives below. 

i. Environmental Preferability 

4.103 NEPA requires an overall evaluation of the environmental impacts of 

reasonable alternatives.  According to Section 9.2.3 of NUREG-1555, the focus of the alternate 

energy analysis is on whether one of the alternatives is environmentally preferable to the 

proposed action.320  Specifically, “[b]ased on environmental conditions, the reviewer should 

determine if one or more of the alternatives can be expected to (1) provide an appreciable 

reduction in overall impact [relative to the proposed project], or (2) offer solutions to potential 

                                                 
320  Commission precedent establishes that NEPA requires a cost-benefit analysis for nuclear 

power plants only where the alternatives analysis indicates that there is an 
environmentally preferable alternative.  See Consumers Power Co. (Midland Plant, Units 
1 and 2), ALAB-458, 7 NRC 155, 162 (1978). 
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adverse impacts predicted for the proposed project for which no mitigation procedure could be 

identified.”321  If an environmentally preferable alternative is identified, the NRC Staff should 

compare the economic cost of the alternative with the proposed project to determine if any 

alternative is “superior.”322  If no “superior” energy alternative is identified, the NRC Staff’s 

inquiry is complete. 

4.104 The NRC Staff compared the environmental impacts of the various energy 

alternatives in Table 9-4 of the FEIS.  Based on that comparison, the NRC Staff concluded that 

the environmental impacts of natural gas and nuclear would be similar and less than the other 

alternative.323  For the combination alternative, the NRC Staff explained that, in addition to the 

impacts of the natural gas generation component of combination alternative, the wind and solar  

components would also have environmental impacts.  According to the FEIS, wind and solar 

facilities and their associated transmission lines would have land-use impacts.324  Wind energy 

facilities could result in some avian mortality and also affect aquatic resources if placed in the 

Chesapeake Bay or offshore.325  Offshore wind development would potentially impede 

navigation.326 

4.105 Based on this review, the NRC Staff concluded that, from an 

environmental perspective, none of the viable energy alternatives are clearly preferable to the 

                                                 
321  NUREG-1555 at 9.2.3-1. 

322  Id.   

323  FEIS at 9-30. 

324  Id. at 9-29. 

325  Id. 

326  Id. 
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construction of a new baseload nuclear power generating plant located within UniStar’s region of 

interest.327  At the hearing, Mr. Sklar indicated that the NRC Staff’s characterization of 

environmental impacts in the FEIS was “generically correct” and “hard to fundamentally argue 

with.”328  Intervenors therefore have not cast doubt on the NRC Staff’s assessment of the 

environmental impacts of the combination alternative.  The Board also has no reason to doubt the 

NRC Staff’s conclusions regarding the relative significance of the environmental impacts of each 

alternative.   

4.106 Because the impacts of any combination of energy alternatives will be 

greater than the impacts of the natural gas alternative — even accounting for the proportional 

decrease in impacts, including air emissions, associated with a smaller natural gas facility 

relative to a 1600 MW(e) gas plant — there necessarily will be no combination of alternatives 

that is environmentally preferable to natural gas.329  Because the environmental impacts of 

nuclear and natural gas are similar, there will be no combination of alternatives that is 

environmentally preferable to nuclear generation.330  Any dispute over the specific, relative mix 

of wind or solar used in the combination alternative is not one that would affect the outcome of 

the NEPA analysis and therefore is not a material issue in this proceeding.331   

                                                 
327  Id. 

328  Tr. at 680. 

329  FEIS at 9-30 to 9-31; see also Exelon Generation Company (Early Site Permit for the 
Clinton ESP Site), LBP-05-19, 62 NRC 134, 165-166 (2005) (recognizing the use of 
conservative assumptions when evaluating the environmental impacts of a combination 
of alternatives). 

330  FEIS at 9-30 to 9-31; see also UniStar Testimony at ¶¶22, 70, 75. 

331  See, e.g., Luminant Generation Company, LLC (Comanche Peak Nuclear Power Plant, 
Units 3 and 4), LBP-11-04, 75 NRC __, __ (slip op. at 29) (Feb. 24, 2011) (finding that a 
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4.107 We therefore find that no energy alternative, including the combination 

alternative, is environmentally preferable to the proposed action.   

ii. Sensitivity Analysis 

4.108 There is additional support for the robust nature of the NRC Staff’s 

conclusions in the FEIS alternatives analysis.  The NRC Staff persuasively demonstrated that the 

conclusion that a combination alternative is not environmentally preferable to a new nuclear unit 

is not sensitive to even large changes in the contribution of wind relative to natural gas in the 

combination alternative.   

4.109 As discussed above, the FEIS considered the result if wind generation 

coupled with storage was far greater than assumed in the baseline combination alternative.332  If 

the wind contribution was hypothetically quadrupled to 400 MW(e) of baseload power — 

equivalent to an installed capacity of at least 1000 to 1200 MW(e) — in conjunction with a 400 

MW(e) CAES plant, the combination alternative would still require a 900 MW(e) contribution 

from natural gas.333  While this would proportionally decrease the air emissions associated with 

the natural gas component of the combination of energy alternatives, it would not affect the 

overall impact categorizations.334   

                                                                                                                                                             
dispute over the details of transmission congestion in the NEPA review was immaterial 
because resolution would not change the outcome of the proceeding). 

332  Tr. at 438-439. 

333  FEIS at 9-28.  According to the NRC Staff, it chose to quadruple the contributions of 
wind for its bounding analysis because “we felt that was going well beyond what we 
thought was reasonable without getting completely ridiculous.”  Tr. at 371-372.  The 
NRC Staff’s bounding analysis demonstrated “that even with this significant change 
beyond what we thought was reasonable, it really didn’t affect the outcome [of the 
alternatives analysis].”  Id. at 371. 

334  Tr. at 439-441; FEIS at 9-28. 
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4.110 Under this scenario, the impact categorizations in FEIS Table 9-3 would 

not change, except that impacts to land use and ecology might become LARGE if onshore wind 

energy is used.335  If offshore wind is used, increased impacts to aquatic ecology are likely.336  In 

any event, the environmental impacts of this scenario are still greater than the impacts of the 

proposed action.337  Thus, even a scenario involving a 400 MW(e) contribution from wind is not 

environmentally preferable to the proposed action.338 

4.111 Similarly, UniStar has persuasively demonstrated that the evaluation of 

energy alternatives does not change even if solar contribution (with storage) is hypothetically 

quadrupled to 300 MW(e) of baseload power.  In such circumstances, the combination 

alternative would still require 1000 MW(e) from natural gas.339  While a much greater 

contribution from solar power would proportionally decrease the air emissions associated with 

the natural gas component of the combination of energy alternatives, it would not change the 

overall impact categorizations.340   

                                                 
335  Tr. at 439; FEIS at 9-30. 

336  The NRC Staff testified that offshore wind at this scale would utilize 55 square miles of 
land.  Tr. at 369.   

337  FEIS at 9-28 and 9-30. 

338  Intervenors also have not disputed the conclusions of the NRC Staff’s sensitivity analysis 
for environmental impacts from wind.  Mr. Sklar did downplay the impacts of offshore 
wind, stating that “the only land issues related to wind are on land, obviously” and 
maintained that it is possible for agriculture and wind installations to coexist, citing 
examples of Midwestern wind farms.  Tr. at 683. Nevertheless, he generally agreed with 
the impacts the NRC outlined in the FEIS.  Id. at 680.   

339  Id. at 368-369; FEIS at 9-28 and 9-30. 

340  Tr. at 471; FEIS at 9-28 and 9-30. 
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4.112 Using the FEIS methodology, with a fourfold increase in the contribution 

of solar, the impact categorizations would not change except that land use impacts could increase 

due to the low energy density of solar radiation relative to other common energy sources.341  

While Mr. Sklar testified that “solar makes no sense on prime land” and stated that solar 

installations are best installed on dual purpose facilities (parking lots, roofs),342 the NRC Staff 

explained that, although some solar could be installed on rooftops, the larger installations in the 

United States are being built on the ground and therefore are accompanied by land use 

impacts.343  And, even if photovoltaics could be deployed on rooftops and sufficient storage 

mechanisms were available in conjunction with the photovoltaics to produce baseload power, the 

environmental impacts of the combination alternative still would not change appreciably.344   

4.113 Given the environmental impacts associated with significantly increasing 

solar production to 300 MW(e) on average, a combination alternative that includes a significant 

increase in solar production, in conjunction with energy storage, is not environmentally 

preferable to construction of a new baseload nuclear plant. 

4.114 Although they were considered, the two sensitivity analyses — much 

more wind (NRC Staff), much more solar (UniStar) — are not, in fact, reasonable alternatives.  

First, the NRC Staff explained in the FEIS that offshore wind capacity postulated in the 

sensitivity analysis exceeds by a factor of five or more the amount of offshore wind projected by 

                                                 
341  See Tr. at 472 (increase in solar capacity will cause increases in land use impacts); 

UniStar Testimony at ¶71; FEIS at 9-28 and 9-30. 

342  Tr. at 681.  Mr. Sklar did not attempt to quantify the environmental impacts of increased 
solar capacity, rather he testified that he generally agrees with the impact categorizations 
the NRC outlined in the FEIS.   

343  Id. at 472. 

344  See id. at 371-372. 
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the Department of Energy’s Energy Information Administration (“DOE/EIA”) for the entire 

United States by the year 2030.345  Based on what is known about the limited proposals for 

onshore and offshore wind in Maryland, the wind sensitivity scenario could not reasonably be 

implemented in time to meet the need for power.346  Second, utility-scale solar thermal or solar 

photovoltaic power in the mid-Atlantic region is not projected through the year 2035.347  As 

noted above, the amount of installed solar photovoltaic capacity is effectively capped by the 2% 

solar carve-out in the Maryland RPS.348 

4.115 On balance, a combination alternative that involves significantly greater 

installed capacities of wind or solar than that assumed in the FEIS combination alternative is not 

reasonably foreseeable in the time period of interest.  The Board agrees with the NRC Staff and 

UniStar that neither of the sensitivity scenarios (more wind or more solar) is reasonable.  Based 

on the record, both scenarios are remote and speculative.  But, even if they were reasonable, they 

would not change the conclusion that none of the alternatives are environmentally preferable to 

the proposed action.  The sensitivity analyses therefore demonstrate the robust nature of the NRC 

Staff’s alternatives analysis and support the overall conclusion that the FEIS reflects the requisite 

“hard look” at energy alternatives.349  

                                                 
345  FEIS at 9-30. 

346  UniStar Testimony at ¶37; see also testimony of Mr. Kugler at Tr. at 372 (“I really don’t 
see with what’s happening right now that we could see a 1,000 MW of wind power in 
Maryland any time in – anywhere in this timeframe.”). 

347  FEIS at 9-24. 

348  Tr. at 501. 

349  See Hodges v. Abraham, 300 F.3d 432, 447 (4th Cir. 2002), cert. denied, 537 U.S. 1105 
(2003) (DOE took the requisite “hard look” when it concluded that potential impacts for 
storage of plutonium were not significantly different than “or are bounded” by the 
impacts disclosed in prior EIS); S.C. v. O’Leary, 953 F. Supp. 699, 708 (E.D. S.C. 1996) 
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V. CONCLUSIONS OF LAW 

5.1 The Board has considered all of the evidence presented by the parties.  

Based upon a review of the entire record in this proceeding and the proposed findings of fact and 

conclusions of law submitted by the parties, and based upon the findings of fact set forth above, 

which are supported by reliable, probative, and substantial evidence in the record, the Board has 

decided all matters in controversy and reaches the following conclusions. 

5.2 By considering a range of alternatives, including a combination 

alternative, the NRC Staff has met its obligation under NEPA as a matter of law.  Intervenors’ 

focus on what is theoretically possible as opposed to reasonably foreseeable is misguided.  Mere 

availability of resources does not necessarily translate into deployment.  The FEIS, as augmented 

by the record in this proceeding, correctly focuses on the “reasonably foreseeable” contributions 

of wind and solar power in Maryland for the time period of interest.350   

5.3 In the FEIS, the NRC Staff assumed a reasonable and realistic 

combination alternative — including wind and solar, in conjunction with energy storage, and 

natural gas — based on evaluations of technologically and economically achievable generation 

technologies in the region of interest.  The NRC Staff has “come to grips with all important 

considerations,” including Maryland’s need for baseload power, the current status of wind and 

solar projects in Maryland, projections of wind and solar projects in Maryland over the period 

evaluated in the record, CAES technologies and availability to support use of renewable as 

                                                                                                                                                             
(DOE permissibly examined worst-case scenarios in a “bounding” analysis through 
which the EIS by implication considers lesser impacts when looking at greater impacts.). 

350  See Scientists’ Inst. For Pub. Info., 481 F.2d at 1092 (explaining that an agency cannot be 
expected to “foresee the unforeseeable,” but nevertheless noting that “[r]easonable 
forecasting is implicit in NEPA”). 



73 

baseload sources, and the environmental impacts of the alternate energy generation sources, 

including natural gas.351  

5.4 We conclude that no other reasonably foreseeable combination of 

alternatives is environmentally preferable to the proposed action — even accounting for some 

uncertainty in the amount of baseload energy that could be produced using wind or solar, in 

conjunction with energy storage, and natural gas.   

5.5 All issues, arguments, testimony, or exhibits presented by the parties but 

not addressed herein should be found to be without merit or unnecessary for issuance of a Partial 

Initial Decision on Contention 10C.  Notwithstanding, the Board reiterates that the adjudicatory 

record and our decision may be viewed as supplementing the NRC Staff's FEIS, and together 

with the FEIS, constitute the agency’s “complete” environmental record of decision.   

5.6 Overall, UniStar and the NRC Staff have specifically shown by a 

preponderance of the credible evidence that, with respect to the matters raised in Contention 

10C, the environmental impacts of the energy alternatives have been adequately considered in 

accordance with NEPA and 10 C.F.R. Part 51.  Contention 10C is resolved in favor of the NRC 

Staff and UniStar. 

Respectfully submitted, 
 
/s/ signed electronically by 
David A. Repka 
Tyson R. Smith 
Rachel Miras-Wilson 
Winston & Strawn LLP 
1700 K Street, NW 
Washington, DC 20006 

                                                 
351  Exelon Generation Co., LLC (Early Site Permit for Clinton ESP Site), CLI-05-29, 62 

NRC 801, 811 (2005). 
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