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The following Proposed Findings of Fact and Conclusions of Law are 

submitted on behalf of the Intervenors pursuant to the orders of the Atomic Safety 

and Licensing Board (the “Board”) on August 18, 2011. 

 

I. PROPOSED FINDINGS OF FACT 

 

CONTENTION CL-2:   

 

The Applicant’s calculation in ER Section 7.5S of replacement 

power costs in the event of a forced shutdown of multiple STP 

Units is erroneous because it underestimates replacement power 

costs and fails to consider disruptive impacts, including 

ERCOT [the Electric Reliability Council of Texas]16 market 

price spikes. 

 

A. Findings Related to Applicant’s Revised SAMDA/Replacement 

Power Cost Analysis. 

 



1.0 The Applicant has not established that 2009 ERCOT prices provide a 

reasonable basis for calculating replacement power costs.  For purposes of 

performing a replacement power cost estimate, the most accurate basis for 

performing the requisite calculations is based on the 2008 ERCOT market 

prices rather than the 2009 figures relied on by Applicant.  The 2009 

ERCOT market prices understate forward looking natural gas prices because 

of two prime factors: (1) 2009 market prices were the lowest since 2001, and 

(2) 2009 market prices reflected the recession conditions of the time.
1
  

Further, the 2008 ERCOT market prices, for purposes of a replacement 

power cost estimate, approach long-term forecasts of escalating natural gas 

prices for the life of the proposed units.
2
   

1.1 The dispatch model used in estimating replacement power costs is 

flawed in that it assumes that prices will reflect the generator’s marginal 

costs and underestimates actual market prices that will be produced.
3
   To 

produce a reasonable replacement power estimate, certain considerations 

elevating prices beyond marginal cost must be taken into account: 

a) generators’ bid prices over marginal costs for profit yield;
4
  

 

                                                 
1
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2
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3
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4
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b) generators’ bid based on known circumstances including down 

units resulting in bids that are potentially significantly higher 

than marginal costs,
5
  

 

c) market power encourages generators to charge what the market 

will bear up to the cap set by the governing public utility 

Commission.
6
  

 

1.2 The revised replacement power costs represent ERCOT specific costs 

rather than generic power costs.  For that reason, it is appropriate to compare 

those costs to SAMDA costs which are location specific rather than generic.
7
    

Recognizing the regional differences in price levels and inflation is an 

accepted method of improving the accuracy of price adjustments.
8
  The 

regional cost of living index for the relevant area is 90.7 (National 

Average=100). 
9
  Accordingly, the cost of living index for the relevant 

region must be factored into the cost analysis. 

1.3 Based on a review of the testimony and exhibits, the Intervenor’s have 

a reasonable basis for their conclusions, and the record is sufficient to 

support the Intervenors’ conclusion that Applicant’s replacement power cost 

                                                 
5
 Tr. p. 1560, ll. 10-15.  Johnson Direct, INT000021 p. 23, ll. 7-13, 

6
 Tr. p. 1560, ll. 22-25, p. 1561, ll. 1-3,  Johnson Direct, INT000021 p. 23, ll. 7-13. 

7
 Johnson Direct, INT000021, P. 20, ll. 17-20. 

8
 Johnson Direct, INT000021, P. 20, ll. 24-26. 

9
 Johnson Direct, INT000021, P. 20, ll. 21-24 citing ACCR Cost of Living Index, 

Year End 2008 Review INT000027. 



estimate is erroneous because it underestimates replacement cost by failing 

to account for the above-stated factors. 

B. Findings of Fact Relating to Inflation Indices. 
 

1.4   Applicant has not established the propriety of applying the CPI 

(Consumer Price Index) to measure inflation rates in the valuation of 

SAMDA implementation costs.  The CPI is an unreasonable index for 

measuring inflation because it is based on fixed proportions of expenditure 

components and does not account for households’ ability to change those 

proportions over time in response to price or other factors.
10

    Additionally, 

the CPI is an unreasonable inflation index because of its sensitivity to 

volatile price components like energy and food.
11

   Inclusion of volatile 

components produces inaccurate inflation rates because they reflect “price 

disturbances [that] may not be related to a trend change in the economy’s 

overall price level.”
12

   

1.5 The Personal Consumption Expenditures (PCE) price index measures 

consumer price inflation based on domestic personal consumption and is 

used by the Federal Reserve’s Federal Open Market Committee to measure 
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 Johnson Direct, INT000021 p. 15, ll. 12-15. 
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inflation.
13

   The Core PCE excludes volatile components and is therefore a 

more accurate measure of the long-term inflation trend over the CPI.
14

   

1.6 The non-residential structures component of the GDP implicit price 

deflator is not an appropriate index for SAMDA implementation.  Although 

the non-residential structure component may be more specific to private 

capital investment than other inflation indices, Staff has not demonstrated 

that specific SAMDA projects are composed of costs appropriately 

compared to the structures index.
15

   The non-residential structure 

component is composed of specific ratios of labor, construction 

commodities, equipment, electrical devices, furnishings, etc.
16

  If the 

SAMDA projects are not comprised of similar ratios for those sub-

components, the structure index could result in extremely inaccurate 

inflation results because the sub-components have a wide range of different 

price inflation results.
17

   

1.7 The Gross Domestic Private Investment Index provides a reasonable 

basis for calculating SAMDA implementation costs, particularly in regards 
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to items including: engineering design analysis, procurement, installation, 

procedure modifications, quality assurance and licensing action with the 

NRC.
18

    This index is composed of both non-residential structures as well 

as equipment and software.
19

  These components are well suited to SAMDA 

implementation because SAMDA analysis should include, to a significant 

degree, a reflection of computer communication technologies and 

equipment.
20

     

1.8 Based on a review of the testimony and exhibits, the Intervenor’s have 

a reasonable basis for their conclusions, and the record is sufficient to 

support the Intervenors’ conclusion that CPI and non-residential structures 

component of the GCP implicit price deflator are not reasonable indices to 

apply in SAMDA implementation cost analysis.  Further, the PCE and Gross 

Domestic Private Investment indices are reasonable and appropriate 

alternatives to the indices utilized by Applicant and Staff. 

C. Findings of Fact Relating to the Appropriate Discount Rate. 

 

1.9 Intervenor’s proposed discount rate of 3% represents the most 

appropriate rate based on the type of analysis to be performed as well as the 
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financial circumstances of the project.  Although the Office of Management 

and Budget (OMB) indicates that 7% is the default discount rate for cost-

benefit analyses, OMB specifies discount rates for cost-effectiveness 

analyses, based on treasury bills of 10, 20, and 30 years as follows: 

(nominal) 10 year- 3.9%; 20  years- 4.4%; 30 years- 4.5%; (real) 10 year- 

2.2%;  20 year- 2.7%;  30 year- 2.7%.  These values are broadly consistent 

with the constant dollar comparison of SAMDA with  monetized impacts 

using a discount rate in the 3% range.  Moreover, the discount rates  are 

applicable to a cost effectiveness analysis, and the SAMDA comparison 

should be considered a cost-effectiveness test.
21

   Additionally, the proposed 

units would likely be financed by federal loan guarantees.
22

   The loan 

guarantees are intended to significantly reduce financing costs, by providing 

lower interest rates and decreasing the owner’s equity contribution to the 

project.  Thus, a discount rate below the normal interest rates for corporate 

borrowing is appropriate.
23

   

1.10 Based on a review of the testimony and exhibits, the Intervenor’s have 

a reasonable basis for their conclusions, and the record is sufficient to 
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23

 Johnson Direct, INT000021, p. 19, ll. 16-19. 



support the Intervenors’ conclusion that 3% is the most appropriate discount 

rate under the circumstances. 

D. Findings of Fact Relating to SAMDA Costs. 

1.11 Using a refined cost analysis including the factors defined in sections 

A-D above, actual adjusted SAMDA costs range from $128,159 - 

$131,515.
24

   

II. PROPOSED CONCLUSIONS OF LAW 

A. Introduction 

 

2.0 The question raised by CL-2 is “whether Intervenors’ challenges to 

the replacement power costs estimate are bounded by Applicant’s SAMDA 

analysis conclusion.”
25

 Resolution of this issue depends on (1) what inflation 

rate should be used to adjust SAMDAs costs,
26

 (2) whether SAMDA costs 

should account for regional economic differences, (3) whether Applicant’s 

projection of market effects caused by loss of all four STP units is 

reasonable 
27

 and (4) whether a 3% or 7% discount rate should be applied to 

SAMDA costs. 
28

 Intervenors’ expert, Clarence Johnson concludes that the 
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proper range of SAMDA costs is $128,159 - $131,515.
29

 This cost is below 

the threshold $141,211 monetized impact Applicant projects.
30

 

B. Proposed Conclusions of Law 

 

 

2.1 The Administrative Procedure Act, 5 U.S.C. § 556(d) and 10 C.F.R. 

§2.325 require that the burden of proof is on the proponent of a rule or order. 

As for Contention CL-2, the Applicant has the burden of proof and 

persuasion because it seeks a license on the basis of its Environmental 

Report that asserts no SAMDAs are cost effective. 

 

2.2 The Staff also has the burden of proof to the extent it seeks approval 

of its environmental impact statement that addresses SAMDAs.
31

 Under 

National Environmental Policy Act (NEPA) , 42 U.S.C.A. §§ 4321-4347,  

the environmental impact statement must contain sufficient discussion of 

relevant issues and opposing perspectives to allow decision makers and the 

public to take hard look at environmental impacts and to make reasoned 

decisions. An EIS must be sufficiently adequate to enable those who did not 

                                                 
29

 Johnson Direct Testimony, INT000021 p. 18, ll. 6-7. 
30

 Johnson Direct Testimony, INT000021 p.13, ll. 20-21, p.18, ll. 7-9. 
31

 STP 3 & 4 Environmental Impact Statement, §5.11.3, pp. 5-112-5-113. 



participate in its preparation to understand the environmental factors 

involved with the proposed action.
32

  

2.3 The standard of proof in this adjudication is preponderance of the 

evidence.
33

 

2.4 Contention CL-2 raises issues under the Applicant’s analyses of 

severe accident mitigation design alternatives (SAMDAs).
34

  

2.5 The underlying purpose of the SAMDA analysis is to consider design 

alternatives that may bear on whether NEPA’s mandate to consider 

alternatives has been met.
35

 Consideration of mitigation design alternatives 

is required under 10 C.F.R. § 51.71(d).
36
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 42 U.S.C. §4332(c); Natural Resources Defense Council v. Nuclear Regulatory 

Commission, 606 F.2d 1261, 1271 (1979)(programmatic EIS on storage tank use 

did not obviate NEPA requirement to consider alternatives in the EIS). 
36

 10 C.F.R. §51.71(d) provides in pertinent part as follows: “[T]he draft 

supplemental environmental impact statement prepared at the license renewal stage 

under § 51.95(c) need not discuss the economic or technical benefits and costs of 

either the proposed action or alternatives except if benefits and costs are either 



2.6  Contentions related to SAMDAs are germane to the licensing 

adjudication if “it looks genuinely plausible that inclusion of an additional 

factor or use of other assumptions or models may change the cost benefit 

conclusions for the SAMA candidates evaluated, no purpose would be 

served to further refine the SAMA analysis, whose goal is only to determine 

what safety enhancements are cost effective to implement.”
37

  

 

2.7 The instant meets the requirement described in Pilgrim. Mr. Johnson’s 

more precise methodology changes the cost benefit conclusions and shows 

that certain SAMDAs are cost effective. Mr. Johnson’s more refined 

methodology justifies adoption of certain specific cost-effective SAMDAs. 

 

2.8 Mr. Johnson’s analysis does not depend on either novel or untested 

methodologies to arrive at his conclusion that there are SAMDAs that are 

cost effective. 

 

2.9 Because Mr. Johnson’s analysis yields a more precise cost benefit 

ratio neither Applicant nor Staff have met their burden of proof that there are 

no cost effective SAMDAs. 

                                                                                                                                                             

essential for a determination regarding the inclusion of an alternative in the range 

of alternatives considered or relevant to mitigation.”(emphasis added) 
37

 In the Matter of Entergy Nuclear Generation Co .and Entergy Nuclear 

Operations, Inc. (Pilgrim Nuclear Power Station), CLI-10-11, slip op. at  39, 2010 

WL 1235387 at *19. 



 

2.10 Applicant’s use of the 2009 ERCOT data to project future 

replacement power costs has the effect of understating the replacement 

power costs because future cost projections because 2009 was an an 

abnormally low cost year. This methodology is faulty and an unreasonable 

basis upon which to determine actual future replacement power costs. 

 

2.11 Additionally, long-term replacement power is more likely to be 

accomplished through purchase power contracts rather than relying on short-

term access to the ERCOT energy balancing market.
38

  NRG’s power 

generated and sold in 2010 yielded an average price of $68.39 MWh that is 

appreciably greater than the approximately $35-$37 range of Applicant.
39

 

Therefore, Applicant’s replacement power costs are based on assumptions 

that it would get the benefit of purchasing power at the same cost as it 

generates it. This is not a realistic assumption given basic market behavior. 

NRG’s 2010 price of $68.39 is based on a more realistic model that assumes 

replacement power would be priced closer to retail ($68.39) than NRG’s 

wholesale costs for generation ($35-$37) over comparable time periods.
40
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 Johnson rebuttal, INT000041 pp. 9-10. 
39
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40
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2.12 Applicant assumes that natural gas prices will remain relatively stable 

and increase at the general rate of inflation.
41

Mr. Johnson projects gas prices 

to increase greater than the rate of inflation.
42

Applicant’s projections for 

stability in gas prices is belied by Table 6 in the Zimmerman Pieniazek 

testimony.
43

 This table reflects broad fluctuations in gas prices over time. 

Additionally, irrespective of supply at any given time, gas is a nonrenewable 

resource and as supplies diminish prices will increase to reflect relative 

scarcity.  

2.13 Applicant argues that loss of all STP units is a low-probability event 

that does not warrant consideration under NEPA.
44

 However, this argument 

does not address the premise of contention CL-2 that presumes multiple unit 

failures. Additionally, this argument disregards the multiple unit, common 

cause failures at Fukushima Daiichi that began March 11, 2011.
45

 This 

ASLB has rejected the argument that multiple unit failures are so remote and 
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 Zimmerman Pieniazek testimony, STP000011 p. 34.  
42

 Johnson rebuttal testimony, pp. 10-11. 
43
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speculative to justify exclusion from a NEPA analysis.
46

 Rejection of this 

argument now is even more justified given the events since March 11, 2011, 

at Fukushima Daiichi.  

2.14  Applicant’s assumption is not warranted that ERCOT’s 13.75% 

reserve margin would prevent adverse effects in the event of multiple unit 

loss at STP.
47

 The ERCOT reserve margin is aspirational because ERCOT 

does not construct or own generating capacity. And ERCOT does not 

assume it will always have such a comfortable margin. Indeed, in the 2030 

time frame, ERCOT projects a reserve margin of 4%-6% and loss of 

multiple STP units would arguably have an even greater disproportionate 

effect.  

2.15 Applicant asserts that because ERCOT has never sanctioned an entity 

for market power abuse it is not an issue that warrants consideration.
48

 As 

discussed by Mr. Johnson, the absence of formal findings of market abuse 

does not mean such has not occurred historically.
49

 And irrespective of 

whether improper market power is applied, the loss of all STP units would 

                                                 
46

 This argument was raised by Applicant in its objection to CL:-2 (Applicant’s 
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47

 Id. at pp. 13-14. 
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allow disproportionate market power to pivotal generators.
50

 Applicant’s 

argument is premised on the notion that loss of all four STP units would 

hardly be noticed by ERCOT. The reality is more nuanced and is dependent 

on, inter alia, reserve capacity at the time of loss and the relative power of 

pivotal generators. But to suggest that loss of all four STP units would be 

absorbed in a seamless manner overlooks realities in both the ERCOT 

fluctuations in reserve capacity and relative power of pivotal generators.  

 

2.16 The inflation rate also influences the cost benefit ratio of SAMDAs. 

The more precise index to estimate the effect of inflation is the Gross 

Domestic Product Implicit Price Deflator (GDP-IPD). Application of the 

GDP-IPD results in SAMDA costs of $144,000 (2008 dollars) and $145,000 

(2009 dollars). Further refinement of the SAMDA costs requires accounting 

for consumer price inflation based on consumption. The Personal 

Consumption Expenditures (PCE) price index is utilized by the Federal 

Reserve’s Open Market Committee as a measurement of inflation. Applying 

the PCE yields a SAMDA cost of $144,000 measured in 2009 dollars. 

Exclusion of the food and energy prices in the Core PCE reduces the 

SAMDA cost to $141,300 (2008 dollars) and $143,700 (2009 dollars). 

                                                 
50

 Id. 



Regional cost-of-living differentials further reduce the SAMDA cost to 

$131,000.
51

 

2.17 Because the estimated SAMDA costs are not detailed by Staff, a more 

generalized inflation index should be applied.
52

 Hence, application of the 

gross domestic private investment index, which acknowledges Staff’s 

preferred exclusion of personal consumer expenditures, actually yields a 

lower escalation index.
53

 Additionally, use of the gross domestic private 

investment index includes productivity improvements that further dampen 

effects of inflation.
54

 Application of the gross domestic private investment 

index to the SAMDA costs produces an escalator rate (1.19) that is lower 

than the escalator Mr. Johnson utilizes in his direct testimony (1.31) and 

would therefore yield a lower cost for SAMDAs.
55

  

2.18 NUREG 1555 explicitly allows use of cost estimation tools that are 

“accepted’.
56

  The inflation analysis advanced by Mr. Johnson depends on 

analytical techniques that are accepted as reliable. 

2.19 The model upon which Applicant relies to determine the effects of 

market effects is flawed in at least three material ways. First, it assumes that 
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56
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wind capacity has a 24.5% capacity factor. This far exceeds the capacity 

factor utilized by ERCOT that assumes a wind capacity factor of 9-11%. 

Overstating this capacity factor has the effect of blunting the effect of a large 

outage by increasing the total amount of replacement power available in the 

event of an outage. Applicant’s assumption of an artificially high wind 

capacity factor is not reasonable in light of actual ERCOT data that pegs 

wind capacity factor at less than half of Applicant’s estimate. 

2.20  Second, Applicant’s assumption regarding ancillary costs is also 

understated. Ancillary service costs are influenced by outage events, 

particularly major outage events such as the loss of the STP capacity. 

2.21 Third, Applicant’s market impact assumptions also presume perfect 

competition by linking hourly prices to marginal costs. Actual experience 

shows that some suppliers are more likely to be competitive under certain 

conditions and at certain hours. But Applicant’s conclusion that the power 

market would not notice the absence of STP capacity and reduced supply of 

power would not affect prices is not a realistic premise. 

2.22 Applicant assumes a doubling of the percentage impact on costs based 

on 2008 price spikes. However, Applicant does not double the economic 

impact of those spikes in its probabilistic risk analysis (PRA). Had it done so 



the multiplier would have yielded an impact twice as large as its estimate of 

$5,101,276,420 with a concomitant effect on its PRA. 

2.23 Applicant now adopts a drastically higher SAMDA cost of 

$982,500.
57

 This approach comports with neither the Applicant’s analysis in 

its ER §7.5 or §7.5S. This increased SAMDA cost is based on Applicant’s 

response to earlier Intervenor and Staff arguments and an apparent decision 

to make its analysis less conservative.
58

 Applicant did not address this less 

conservative analysis in its ER at §7.5S. Accordingly, the basis for this new 

SAMDA cost is not provided at the same level of detail discussed in the ER 

and is therefore, rejected. 
59

  

2.24 The discount rate also affects whether there are cost effective 

SAMDAs. The discount rate should be 3% because it better reflects long 

term returns for treasury bills of 3% – 4%. This measure is often used as a 

measure of the appropriate discount rate.
60

 

2.25 The 3% discount rate is also proper because it reflects the lower risk 

associated with financing that is supported by loan guarantees. Applicant has 

indicated that it will continue to pursue federal loan guarantees for STP 
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Units 3 and 4, which is among the finalists for United States Department of 

Energy financial guarantees.  The loan guarantees are intended to 

significantly reduce financing costs, by providing lower interest rates and 

decreasing the owner’s equity contribution to the project.  Thus, a discount 

rate below the normal interest rates for corporate borrowing is appropriate.  

Because the U.S. Treasury will guarantee the payment of interest to 

creditors, a discount rate consistent with the historical yields on treasury 

bills is reasonable.
61

 

2.26 Accordingly, a combined operating license for STP Units 3 & 4 may 

not issue without implementation of the cost effective SAMDAs. 
62

 

         Respectfully submitted, 

 

/s/ Robert V. Eye     

Robert V. Eye, Kan. Sup. Ct. 

No.10689 

Kauffman & Eye 

123 SE 6th Ave., Suite 200 

Topeka, Kansas 66603 

785-234-4040 

bob@kauffmaneye.com 
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