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INTRODUCTION 

The question presently before the Commission is whether a Certificate of Need 

should be granted to an Independent Dry Cask Storage Facility that is needed in order to 

continue operating the Monticello Nuclear Generating Station from 2010 until 2030.  

This question is separate and distinct from the question of how Monticello irradiated fuel 

should be managed as part of the plan for de-commissioning the power plant.   
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The present decision revolves around issues that define the costs, benefits, and 

liabilities of continued nuclear operations at Monticello until 2030, compared to the costs, 

benefits and liabilities of ceasing nuclear operations at Monticello in 2010 and replacing 

Monticello with the more reasonable and prudent alternative brought forward by 

interveners.  The required comparison must answer the following questions in light of 

criteria provided by Minnesota Rules 7855.0120. 

1. What are the conventional cost and reliability impacts of providing Xcel 

Energy ratepayers with electric utility services between 2010 and 2030 

with Monticello nuclear operations, compared to the conventional cost and 

reliability impacts of providing such services during that period with a 

replacement package instead of Monticello?  What are the societal 

economic benefits of the replacement package compared to continued 

nuclear operations at Monticello?   

2. Does the societal cost of routine radiation emissions that would result 

from continued nuclear operations alter the cost/benefit relationship 

between Monticello and the alternative, identified in the above Questions? 

3. What is the risk of accidental radiation releases from Monticello if reactor 

operations continue from 2010 until 2030, what would the societal cost of 

such releases be, and does the cost of that risk alter the above cost/benefit 

relationship between Monticello and the alternative for providing electric 

utility services? 

4. What is the risk of malfeasant radiation releases from Monticello if reactor 

operations continue from 2010 until 2030, what would the societal cost of 
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such releases be, and does the cost of that risk alter the above cost/benefit 

relationship between Monticello and the alternative? 

 

The record surrounding the cost of stopping nuclear operations at Monticello, 

presuming the industry’s conventional, business-as-usual assessment of nuclear operating 

costs, is well developed.  By all accounts, while maintaining a reliable energy supply, the 

cost per kilowatt hour of energy delivered to ratepayers by a system utilizing a viable 

replacement package over the 20 year period is at least within a stones throw of the cost 

of continued nuclear operations.  Under optimistic but very plausible assumptions, the 

replacement package even now will actually outperform continued Monticello operations.  

Further, the record shows that over the 20 year period, the socioeconomic benefits to 

society of the replacement package continue improving, while the costs, risks and 

liabilities of continued nuclear operations at Monticello will not diminish, and may 

increase dramatically. 

    

Because the Monticello replacement package is competitive in terms of cost, 

reliability, and economic performance, criteria regarding the effects of the proposed 

facility upon the natural and socioeconomic environments [Minnesota Rules 7855.0120 

(B) (3)] assume paramount importance.  The preponderance of evidence about the effects 

upon the natural and socioeconomic environments that will result from granting the 

Certificate of Need demonstrates that they are adverse and very real, even though they 

are systematically ignored by both Applicant and state witnesses.  It is truly unfortunate 

and discouraging that the industry and its regulators are so enthralled with the investment 
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sunk into Monticello that they steadfastly denigrate, depreciate, and fail to acknowledge 

the wealth of readily available high-quality evidence regarding damages and risks that 

will be caused by granting this Certificate of Need.  It is unfair that the burden of 

bringing this evidence forward has fallen solely upon public witnesses and unfunded 

interveners.  Nevertheless, documentation of destruction that is occurring, that will occur, 

and that has a significant potential of occurring due to on-going commercial nuclear 

operations at Monticello is on the record.  If decision-makers actually do their job when 

considering the effects upon the natural and socioeconomic environments that will result 

from granting this certificate of need and thereby allowing nuclear operations at 

Monticello to continue, they will recognize that society is better served by denying the 

Application.   

 

I. COST OF PROVIDING ELECTRIC UTILITY SERVICES WITH 
AND WITHOUT MONTICELLO:   

 

MONTICELLO ALTERNATIVES ANALYSIS 

 

A. INTRODUCTION 

 

Minnesota statutes and rules provide considerable guidance about how to consider 

alternatives to the dry cask storage facility in this proceeding.  Minnesota Rules part 

7855.0120B indicate a certificate can be granted only if: 

“a more reasonable and prudent alternative to the proposed facility has not 
been demonstrated by a preponderance of the evidence on the record by 
parties or persons other than the applicant;” 
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The applicant, Xcel Energy (Xcel), provided its presentation of generation 

alternatives to the proposed dry cask facility in the application (Exh 1, Ch. 5) and in its 

supplemental filing, Exh 5. 

 

The Department of Commerce (DOC) provided an analysis of and adjustments to 

these alternatives in Rakow Direct (Exh. 45), and Rakow Rebuttal testimony (Exh. 47).  

 

The North American Water Office (NAWO) provided comments on these 

alternatives in Michaud Direct, (Exh. 32), and Michaud Surrebuttal testimony (Exh 33). 

 

There are two different groups of distributed generation (DG) scenarios present in 

the record of this proceeding: the group of DG technologies and scenarios developed by 

PA for Xcel and the renewable DG scenario developed by the DOC within the framework 

of the Environmental Impact Statement (EIS).  (Exh. 47, p.9, lines 26-29) 

 

In order to get a clear picture of the total costs of the alternatives, it is necessary to 

incorporate all the changes and adjustments required by the facts as they are presented 

through the course of written and verbal testimony in this proceeding. 

 

In addition to examining the direct costs of alternatives, the decision criteria in 

Minnesota Rules part 7855.0120(C) requires consideration of societal costs.  A certificate 

can be granted only if: 

“it has been demonstrated by a preponderance of the evidence on the 
record that the consequences of granting the certificate of need for the 
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proposed facility, or a suitable modification thereof, are more favorable to 
society than the consequences of denying the certificate” 

 

Minnesota Statutes §216B.243, subd. 3a states: 

“the commission may not issue a CN for a facility that generates electric 
power by means of a nonrenewable energy source unless the applicant 
demonstrates that: 

• the company has explored the possibility of generating power by 
means of renewable energy resources; and 
• the alternative selected is less expensive (including environmental 
costs) than power generated by a renewable energy resource.” 

 

Minnesota Statutes §216B.2422, subd. 4 states: 

“The commission shall not approve a new or refurbished nonrenewable 
energy facility in an integrated resource plan or a certificate of need, 
pursuant to section 216B.243, nor shall the commission allow rate 
recovery pursuant to section 216B.16 for such a nonrenewable energy 
facility, unless the utility has demonstrated that a renewable energy 
facility is not in the public interest.” 

 

B. FULLY DEVELOPED ALTERNATIVES IN THIS RECORD 

Both the Applicant and the Department of Commerce fully analyzed alternatives.  

Much additional information evolved about these alternatives in written and oral 

testimony of their witnesses and from written and oral testimony of NAWO witness Mr. 

Michaud.  

 

B1. XCEL ENERGY CENTRAL STATION GENERATION ALTERNATIVES 

The initial presentation of the Xcel central station alternatives is found in Table 5-

1 and 5-2 of the application (Exh. 1, page 5-6).  Table 5-2 is the preferred table of costs, 

as compared to Table 5-1, without any costs to replace Prairie Island.  Dr. Rakow 

indicates that there may or may not be linkages to Prairie Island in this docket (Exh. 45, 
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p.12 line 9 to p.13 line 13.)  Ms. Engelking admits that Prairie Island is not at issue in this 

proceeding (Tr. Vol. 1, p. 33, lines 5-7).  Thus using Table 5-2, without any Prairie Island 

replacement costs, is the reasonable basis for further analysis of the Xcel alternatives. 

 

B2. XCEL ENERGY DG ALTERNATIVES 

Xcel DG least cost scenario is initially presented in the Supplement to the 

Application least cost Table S7, and in S8, a renewables scenario, (Exh. 5, pp. S.59 and 

S.60).  The cost comparison of six variations of DG scenarios with the Monticello option 

is initially presented in Table S9. (Exh. 5, p. S.65). 

 

A consultant, PA Consulting Group Inc developed the Xcel DG options, and their 

witness sponsoring these options is Franklin D. Stern. (See Exh. 30). 

 

B3. CENTRAL STATION OPTIONS BY DOC  

The DOC summary analysis of central station alternatives is presented both in 

Table 5 (p. 36) and in Table 12, of Rakow Direct (Exh. 45, p. 61).  Table 8 (Exh. 45, p. 

51) presents costs/kW-hr of the options considered. 

 

The DOC used two different calculation methodologies to establish costs of 

alternatives, The traditional CN method, and the system (or IRP) method.  Dr. Rakow 

states that both are valid reasonable means to calculate costs of alternatives (Exh. 45, p. 

34, lines 11-13). 
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B4. DOC RENEWABLE DG OPTION, & MODIFICATIONS TO XCEL DG 

OPTIONS 

The DG alternatives examined by DOC include a new renewable option 

developed through the EIS process (Exh. 45, p. 64, lines 10-19).  The DOC also 

examined the same DG scenarios as developed by Xcel but with different base case 

assumptions (Exh. 45, p. 65, lines 1-6).  DOC witness Dr. Rakow discusses the changes 

that the Department made to the Xcel base case. (Exh. 45, p. 54, lines 12-20).  These DG 

scenario cost results are summarized in Table 14 of Rakow Direct (Exh. 45, p. 65). 

 

C. DG OPTION ANALYSIS 

As shown above, excepting the renewable DG scenario developed by DOC 

through the EIS process, all DG scenarios in this record are based on the PA Consulting 

Group report sponsored by Xcel.  Per NAWO witness Mr. Michaud, To the extent that 

these PA Consulting Group assumptions, and thus the results, are reasonable the scenario 

results based on this report developed by Xcel and DOC are reasonable. To the extent 

that they mis-characterized the DG input technical values, or limited the application 

opportunities used in their analysis, the record as developed does not adequately evaluate 

the DG alternative (Exh. 32, p.4 line 21- p.5 line 2).   

 

As will be shown below, this record indicates the PA Group Report (Exh. 19, IR # 

11) has major flaws in the assumptions used that render the results produced 

unreasonable, and even ridiculous in the case of their renewable DG scenario.   
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NAWO witness Mr. Michaud addresses the difficulties with the study 

assumptions used (Exh. 32, p. 11 - p.16).  The input assumptions used are listed in the 

report on page 1-3 (Exh. 19, IR #11).  These include DG ownership assumptions, avoided 

transmission and distribution (T&D) costs, emission cost limitations, size of DG units, 

T&D losses, capacity factors, and the non use of federal production tax credits. 

 

DG Ownership 

Xcel states in its Supplement that “ownership itself does not have a significant 

impact on the relative economics of alternatives.”  Xcel limited its focus to the total 

capital costs and fixed and variable operating costs (Exh 5, p. S.55).  The component 

missing from this approach is how these costs are allocated to the ratepayer.  NAWO 

witness Mr. Michaud expresses the problem as follows: 

“The assumption of 100 % ownership by Xcel Energy used in the study 
fails to capture all the ratepayer benefits that accrue from shared 
ownership structures or 100 % ownership by other entities.  Capital costs, 
and fixed and variable operating costs can all be reduced for Xcel 
ratepayers by using this approach.  In addition, for the financial analysis 
limiting the parameters of the analysis to those necessary for a corporate 
utility structure fails to capture the financial benefits that accrue with other 
lower cost financing structures.”  (Exh. 32, p. 11). 

 

 Ms. Engelking claims that if DG resources are owned by customers these capital 

and operating costs are still paid for by Xcel ratepayers, (Exh. 26, p. 7).  Mr. Michaud 

further clarifies this issue by pointing out that not all these costs will necessarily be 

reflected in a contract price: 

“While some of these owners’ costs can be expected to be in the energy 
price, it is not true that the price must reflect all these costs.  For example 
a combined heat and power facility owner may decide that other savings at 
the facility in terms of heat energy utilization can offset some of these 
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costs and they may not all need to be reflected in any contract for sale of 
the electrical energy produced.  

Also financial tax advantages available to the non-utility owner 
could offset the need to reflect 100% of these types of costs in a power 
purchase agreement.  The production tax credit situation for wind is a case 
in point.”  (Exh. 33, p. 16, lines 1-8) 

 

It is clearly established in this record that ownership structural arrangements, 

other than 100% by Xcel, can provide opportunities to shield some of the capital and 

operating costs from ratepayers.   Since this ownership scenario was not examined, the 

DG options presented do not reflect the optimal scenario for minimal cost to the Xcel 

ratepayers.  

 

Alternate ownership, in addition to providing benefits that accrue from shielding 

ratepayers from 100% of capital and operating costs, offer other socio-economic benefits.  

Mr. Michaud provides an initial quantification of this benefit in regard to CBED projects 

(Exh. 32, p. 10, lines 16-22).  Dr. Rakow provides a further level of analysis and 

concludes that community ownership could contribute $121 million/year PVRR for each 

200 MW of community wind versus outside ownership (Exh. 47, p. 28, lines 10-16). 

 

Avoided T&D Costs 

Xcel has stated that DG technologies can have additional value if they allow a 

utility to avoid expenditures on transmission and/or distribution (Exh. 5, p. S.55).  Their 

consultant, PA Consulting Group, also agrees with this statement (Exh. 19, IR #11, report 

p. 1-3).  Without presenting any analysis Xcel simply states that they believe there is little 

or no opportunity for such T&D cost avoidance (Exh. 5, p. S.55).   
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Xcel witness Ms. Engelking informs their position further by stating that in past 

studies Xcel has found that the need to provide firm standby service in the event a 

particular DG unit is off line negates any savings that may result from placing a generator 

near load (Exh. 26, p. 10, lines 1-4).   

  

Both NAWO witness Mr. Michaud (Exh. 33, p. 9, line 18 - p. 10, line 3) and DOC 

witness Dr. Rakow (Exh. 47, page 11, line 6 – p. 13, line 13) take issue with this Xcel 

position.  Mr. Michaud provides a reference to a document from the Regulatory 

Assistance Project, a respected energy policy group, on how to capture these values (Exh. 

32, p. 12, lines 1-4). 

   

Dr. Rakow produces a cost estimate to determine the general potential of this 

attribute of the technology (Exh. 47, p. 11, line 12 – p. 12, line 22).  He determines a 

maximum potential for $265 million PVRR savings from this attribute for Monticello DG 

replacement scenarios. (Exh. 47, p. 12. Line 22).   

 

Emission Cost Limitations 

Emission costs are considered “externalities” or social costs not directly 

incorporated into the cost of energy.  Minnesota Statutes §216B.2422, subd. 3(a) and 

Minn. Rules Ch. 7855.120(C) requires consideration of these items in the decision in this 

proceeding.  DOC witness Dr. Rakow states that some of these externalities can be 



 12 

quantified in economic terms and to the extent they can they should be considered (Tr. 

Vol. 6, p. 74, line 22 – p. 75, line 4).   

 

The PA Consulting Group work only produced the air emission rates for various 

DG technologies.  Xcel used these rates as inputs to their planning model, strategist. 

(Exh. 19, IR #11, report p. 1-3).  Xcel limited its externality cost analysis to those air 

emissions that have environmental cost values assigned by the Commission. (Exh. 1, p. 

5-25).   

 

NAWO witness Mr. Michaud raised questions about limiting the externality 

analysis to just these few parameters. He expressed concerns that no costs for mercury 

pollution are included in these tables, no costs for radioactive emissions are considered.  

The tables also do not account for future cost risks associated with carbon emission 

regulations deemed necessary by most of the world to limit climate change.  The result is 

that the Strategist analysis performed using only these environmental cost parameters 

understates the costs of coal based alternatives and overstates the true costs of renewable 

based alternatives impacts (Exh. 32, p. 12, lines 15-21). 

 

Ms. Engelking stated that adding additional emissions such as carbon dioxide to 

the analysis would show that the DG alternatives that use emitting sources of generation 

would show DG alternatives to be even less cost effective than the Monticello option. 

(Exh. 26, p. 9, lines 1-6).  A better perspective is to say that inclusion of other externality 
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factors would improve the relative ranking of renewable options compared to fossil fuel 

based alternatives. 

    

Ms. Engelking’s assertion that a nuclear plant has no air emissions (Exh. 26, p. 9, 

line 1) is addressed in other sections of this brief.  The record on externalities presented 

by the Applicant includes only those emissions that would make their Monticello option 

perform better than the other options. 

 

The DOC also limited its analysis of externalities primarily to those air emissions 

that have environmental cost values assigned by the Commission (Exh. 45, p. 41, lines 4-

6).  DOC did conclude it needed to consider one other externality, that from nuclear 

operations in its analysis (Exh. 45, p. 43, lines 4-5). 

 

DOC witness Dr. Rakow concludes that consideration of a more complete list of 

externalities would lead to higher costs for alternatives (Exh. 47, p. 14, lines 6-8).  Mr. 

Michaud properly concludes that only a complete analysis of all the various externalities 

as required by Statute and Rule will determine the new ranking of the project and the 

alternatives (Exh 33, p. 10, lines 18-19).  

 

Size of DG Units 

Xcel summarizes its strategy regarding DG units as follows: 

“We assumed that DG systems would be sized in proportion to the 
customers’ site needs, in terms of electricity and (for combined heat and 
power) thermal load. We assumed the sizes would be restricted to the 0.1 
MW to 10 MW range.” (Exh. 5, pp. S.55-S.56) 
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NAWO witness Mr. Michaud points out problems that arise with both the size 

limits and the load matching attributes of these assumptions.  (Exh. 32, p.13, line 1 – p. 

14, line 2).  The load matching and size limit limitations used by PA Consulting Group 

lead to the ridiculous conclusion that only 38 MW of wind could be developed by the 

year 2013. (Exh. 19, IR #11, report p. 1-7).  This conflicts with reality as shown by 

testimony from Ms. Engelking that Xcel has already received proposals for 960 MW of 

CBED wind projects.  (Tr. Vol. 4, p. 164, lines 13-16).  

 

The requirement for load matching eliminates a major benefit that DG provides, 

exporting power to the system.  (Exh. 32. p. 13, lines 20-21).  DG also provides 

transmission system benefits (Tr. Vol. 5, p. 41, lines 18-22).   

 

In particular the size and load matching strategy eliminates the possibility of 

consideration of CBED projects that parallel the historical development of wind energy 

facilities in the state.  These have been primarily transmission level interconnections 

through substations larger than 10 MW size. (Exh. 32, p. 13, lines 14-16).   

 

CBED as Alternative Requirement 

The DG size & load matching assumptions used by Xcel are particularly 

problematic since the Commission ordered the applicants to supplement their application 

with a CBED alternative, not a distributed alternative.   
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The Commission’s April 7, 2005 Order required an analysis of a Community 

Based Energy Development (CBED) alternative (Exh. 3, p.8, para. 11). The requirement 

for a CBED alternative analysis to be provided by the Applicant has not been met by the 

submission of the PA Consulting Group DG Report.   

 

The PA Group report states explicitly that the concept of Community Based 

distributed technologies was not included in the scope of their analysis (Exh. 19, IR # 11, 

report p. 1-3).  Also, in the Supplement to the Application Xcel admits it did not 

explicitly include consideration of this concept in its analysis (Exh. 5, p. S-55).  The 

record is incomplete and deficient in compliance with this Commission Order 

requirement. 

 

There is also a statute requirement to consider CBED projects. (Exh. 32, p. 9, 

lines 5-14).  Another benefit from alternatives that include CBED wind is to 

simultaneously satisfy the applicants’ Renewable Energy Objective (REO) requirements.  

Dr. Rakow incorrectly states that CBED projects that replace Monticello cannot be 

counted towards the REO requirement (Exh 47, p. 27, lines 7-10).  He distinguishes that 

the REO requirement is to apply only to future energy requirements and not current 

energy needs.  In fact, the statute language in Minn. Stat. §216B.1691, subd 2 (1) requires 

only that the percentage of renewables be calculated on total retail electric sales, not just 

future energy requirements. 
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The savings that result from selecting a renewable resource to replace Monticello 

and not having to procure additional renewable energy resources to satisfy the REO can 

be approximated by calculating the PVRR of the amount of MW of wind generation in 

the various alternative scenarios.  

 

T&D Losses 

Xcel summarizes their consideration of this attribute in the DG scenarios as 

follows: 

“Projected DG installations are assumed to occur at the Company’s 
distribution level. Line losses, therefore, were not an element of 
consideration” (Exh. 5, p. S.56). 

   

The Xcel response to DOC information request #11 clarifies that although the PA 

Consulting Group did not consider this parameter, it indicates that both energy and 

capacity values for losses were included in their Strategist modeling inputs for the DG 

scenarios (Exh 19, IR #11, p. 2). 

 

Mr. Michaud points out that the loss values used are system average values, and 

while this is a good starting point for a line loss analysis, it does not capture the 

maximum amount of loss savings that would occur with targeted locations for DG that 

are located in a manner that optimizes capture of line loss benefits.  (Exh. 32, p. 14, lines 

11-13). 
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Wind Capacity Factors 

The selection of capacity factors to use for wind in the generation alternatives is a 

crucial element affecting the contribution that can be expected from these resources.  Mr. 

Michaud presented a table that shows how changes in capacity factor can impact the cost 

of energy (Exh. 32, p. 7, line 9).   For both DG and central station options there is 

considerable evidence in this record regarding appropriate capacity factors to use for 

wind. 

 

Xcel’s DG scenarios, created by PA Consulting Group, used a 20 % capacity 

factor for wind.  The wind system capacity factor of 20% is characterized in the report to 

be representative of a wind turbine performance in “a class 3 wind environment found in 

most of southeastern state of Minnesota”. (Exh. 19, IR #11, Report p. 1-4).   Mr. Michaud 

indicates that the assumption of a 20% capacity factor for the wind facilities used by Xcel 

greatly understate the economic value of these facilities and exaggerates the energy cost 

from these technologies.  (Exh. 32, p. 7, lines 7-9).   

 

DOC similarly used a 20 % capacity factor in its initial calculations of DG 

scenarios with wind, but later declared their intention within the modeling of the 

renewable DG scenario to employ a 26 percent capacity factor for 200 MW of wind and a 

36 percent capacity factor for 300 MW of wind. (Exh. 47, p. 17, lines 16-18).  DOC 

witness Mr. Haase says Xcel Energy incorrectly used a 20 percent capacity factor to 

model the wind component of the DG alternative. (Exh. 40, p. 11, lines 16-17).   
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Mr. Haase indicates that the 26% and 36% capacity factors he recommends were 

derived from historical performance of “small” (less than 2 MW) projects, that are 

located on and off of the Ridge area that participate in the Minnesota Renewable Energy 

Production Incentive Program administered by the Department of Commerce. (Exh. 40, 

p. 11, lines 21-23).  These projects were installed between 1998 and 2003. (Exh. 40, Exh. 

JTH-6). 

 

The DOC calculates the cost savings impact of the increased energy production of 

adjusting the capacity factor of 500 MW of wind upwards to historical values from 20 % 

to 26%  (200 MW) and 36% (300 MW) resulted in a savings of $360 million PVRR.  

(Exh. 47, p. 18, lines 3-4). 

   

The Department’s analysis is largely based on the reported performance of older 

existing wind energy installations in Minnesota.  Even the DOC admits that a major 

limitation of this approach is that it does not take advantage of the technological 

improvements that are currently being seen and are expected to continue in wind energy 

technologies, advances that are likely to become available within the timeline that is 

being considered for the Monticello plant. (Exh. 40, p. 12, lines 8-13).   

 

In particular, most of the wind turbines that are now installed in Minnesota have 

hub heights of 70 meters or less.  Most new developments are utilizing wind turbines that 

have hub heights of 80 meters to take advantage of greater wind resources (Exh. 40, p. 

14, lines 7-9).  Mr. Stern agrees that a new utility scale turbine installation would be at 80 
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meter hub height (Tr. Vol. 2, p. 31, lines 9-10).  A turbine with a higher hub height will 

have a higher capacity factor than the same turbine installed at a lower hub height in the 

same location. (Exh. 40, p. 14, lines 9-11).  Also technology innovations in turbine rotor 

diameters are producing higher capacity factors. (Tr. Vol. 6, p. 58, lines 4-18). 

 

The DOC has a long history and has done an outstanding job in regard to 

analyzing the wind resource available in Minnesota.  The Wind Resource Assessment 

Program (WRAP) managed by the DOC is recognized nationally for its quality.  (Exh. 

33, p. 5, lines 9-11).  The latest wind map work product of this well respected DOC 

program incorporates the latest atmospheric modeling techniques and technological 

benefits that come from higher hub heights and longer blade diameters.  (Exh. 40, p. 13, 

line 15 – p. 14, line 4). 

 

DOC witness Mr. Haase expects that wind installations that are installed between 

now and 2010 will likely have production capacity factor levels similar to that shown on 

this new wind map (Tr. Vol. 6, p.58, line 25 – p. 59, line 20).  Since this is the timeframe 

of concern for establishing generation alternatives to Monticello these new DOC maps 

should be the basis for calculations of generation scenarios containing wind.   

 

Xcel witness Mr. Stern provides a wind resource map (Exh. 30, attachment FDS-

4).  He indicates the map utilizes a height of 50 meters, rather than the likely installation 

height of 80 meters.  (Tr. Vol. 3, p. 108, lines 3 - 11).  Given that there are 960 MW of 

new CBED proposals available to Xcel (Tr. Vol. 4, p. 164, lines 13-16), and new 
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installations will utilize 80 meter hub heights, this is clearly not the appropriate resource 

map to use for the expected new wind installations in Minnesota.   

 

Mr. Stern also raises concerns that the new DOC wind maps have not been 

validated by the National Renewable Energy Laboratory (NREL) (Exh. 30, p. 17, lines 8-

12).  DOC witness Mr. Haase indicates it is not necessary for NREL to validate the maps 

before the state relies on them (Tr. Vol. 6, p. 61, line14 – p. 62, line 7).    

 

Mr. Michaud calculates the additional cost savings, over what Dr. Rakow 

calculated for historical capacity factors, that would result from utilizing the new DOC 

wind maps in the wind component of DG alternative to be an additional $308 million 

(Exh. 33, p. 11, line 21 – p. 12, line 5).  Although the DOC raises concerns about the 

range of capacity factors that Mr. Michaud used, 41.18 percent to 44 .59 percent, rather 

than 35.49 percent to 44.59 percent, Mr. Michaud’s calculation at a minimum can be 

considered as an upper limit to the savings that are possible utilizing the latest technology 

turbines installed at 80 meter hub height.  Since 200 MW of wind in his calculation were 

at 38% capacity factor, this calculation can still be considered representative of the 

savings (Exh. 33, p. 11, line 23 – p. 12, line 2). 

  

Production Tax Credit 

The Xcel analysis for DG wind was done using non-production tax credit (PTC) 

pricing. (Exh. 5, p. 65, Table S-9).  Xcel witness Ms. Engelking indicates that if 

production tax incentives are included in wind cost calculations that it reduces the costs 
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by 40% (Tr. Vol. 1, p. 28, lines 6 – 10).   Obviously this is a significant factor affecting 

the cost of the wind resource to Xcel ratepayers.  Ms. Engelking further indicates that 

Xcel could utilize these tax credits beginning in 2009 (Tr. Vol. 1, p. 29, lines 4-11). 

 

NAWO witness Mr. Michaud indicates that the enactment of EPACT 2005 by 

congress this year extended the availability of the PTC for wind energy facilities installed 

through 2007.  This valuable financial incentive significantly impacts the economics of 

wind energy systems.  It is not reasonable to consider scenarios for wind that does not 

utilize this PTC financial tool to the extent it is available.  If Xcel implemented an 

aggressive resource acquisition strategy, a significant fraction of the wind resources 

identified in the DG scenarios could be installed under the existing PTC window. (Exh. 

32, p. 15, line 20 – p.16, line 4).  This benefit of EPACT 2005 is available to all wind 

resources with the proper tax liability not just to DG wind installations.  Thus this 

valuable cost saving feature is applicable to the central station scenarios with wind as 

well. 

 

D. DG SCENARIO CONCLUSIONS  

The Xcel DG scenarios that evolved out of the PA Consulting Group scenario 

development are fatally flawed in their assumptions.  The requirement of load matching, 

size limitations, the limitation to ownership by Xcel, the lack of consideration of 

economic benefits from Community Based ownership structures, outdated wind capacity 

factor assumptions, and the lack of consideration of production tax credit benefits make 

the Xcel provided DG alternatives unusable as realistic alternatives to Monticello.     
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For the non-renewable DOC DG alternatives, since they also examined the same 

DG scenarios as developed by the PA Consulting Group for Xcel but with different base 

case assumptions (Exh. 45, p. 65, lines 1-6), suffer from the same fatal flaw input 

assumptions as the Xcel DG scenarios.  Therefor the DOC non-renewable DG 

alternatives are also unusable as realistic alternatives to Monticello. 

 

The DOC renewable DG scenario developed through their EIS process is the only 

scenario developed independently from the Xcel PA Group analysis.  (Exh. 43, p. 1, line 

25 – p. 4, line 2). 

 

The Delphi process used by DOC focused on a “most likely scenario” and did not 

focus on optimizing DG scenario costs (Exh. 43, p. 3, lines 1-3).  This scenario included 

limitations in assumptions for utilizing only historic wind capacity factors (Exh. 40, p. 

11, line 21 – p. 12, line 5), and since the strategist modeling was done assuming Xcel 

ownership (Exh. 46, IR #19), there are no economic benefits from community ownership, 

and lack of consideration of PTC benefits.   

 

The DOC analysis determined a PVRR value of $2.6 billion over the Monticello 

alternative.  (Exh 45, p. 65, Table 14).  Adjustments to the correct historical values for 

increased capacity factor for wind generation reduces these costs by savings of $360 

million PVRR.  (Exh. 47, p. 18, lines 3-4).  Further adjustments to wind capacity factor 
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from technological enhancements to turbines and utilization of 80 meter hub heights 

results in an additional savings of $308 million (Exh. 33, p. 11, line 21 – p. 12, line 5).   

DOC calculated a T&D cost savings of  $265 million PVRR savings from this attribute 

for Monticello replacement scenarios. (Exh. 47, p. 12. Line 22).  Dr. Rakow provides a 

further level of analysis and concludes that community ownership could contribute $121 

million/year PVRR for each 200 MW of community wind versus outside ownership 

(Exh. 47, p. 28, lines 10-16).   

 

In his oral testimony Mr. Michaud provides a quantitative analysis of the 

combined effects of increased capacity factors for wind and for the PTC credit cost 

savings.  (Tr. Vol. 5, p. 20, lines 20-25).   The results of his calculations based on Dr. 

Rakow’s methodology in his Direct testimony indicate a combined impact for an increase 

from 38% capacity factor to 45% and the PTC credit cost savings amount to $986 million 

dollars (Tr. Vol. 5, p. 34, line 9 – p. 38, line 1). 

 

Table 1 below summarizes these various cost savings impacts on the renewable 

DG scenario. 

  

Table 1. DOC Renewable DG Scenario Costs 

 W/O PTC With PTC 

Table 14 Scenario PVRR Excess Cost $2.6 billion $2.6 billion 

Adjustment for Correct Historical Wind C.F. $360 million $360 million 

Adjustment for New Wind C.F. $308 million  
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Adjustment for T&D Benefits $265 million $265 million 

Adjustments for 500 MW Wind Economic 
Development ($121M/200 MW) 

$302 million $302 million 

Adjustment for PTC Value  $986 million 

Net PVRR (over Monticello option) $1365 million $ 687 million 

 

These reductions in PVRR are substantial and the magnitude of the adjustment indicates 

significant inadequacies in the initial presentation of the DG scenarios. 

 

E. CENTRAL STATION ALTERNATIVES 

It has been shown above that Table 5-2, without any Prairie Island replacement 

costs, is the reasonable starting basis for further analysis of the Xcel alternatives. (Exh. 1, 

page 5-6).  The DOC reviewed the assumptions in Xcel’s system analysis using Strategist 

in Table 5-2 and determined that some adjustments to the base case, continued operation 

of Monticello, were reasonable (Exh. 45, p. 54, line 12 – p. 55, line 4).  This DOC 

adjusted base case should be the basis for further analysis in this proceeding, since the 

applicants initial assumptions in Table 5-2 were found to be unreasonable by the state 

agency charged with guarding the public interest in these matters.   

 

The DOC then asked Xcel to analyze a total of five replacement scenarios (Exh. 

45, p. 55, lines 5-21).  These DOC assumption based replacement scenarios will be the 

basis for further analysis.   
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Dr. Rakow presents the DOC initial summary of the overall economic analysis of 

central station alternatives, the CN method in Table 5 (Exh. 45, p. 36) and the system 

method in Table 12 (Exh. 45, p. 61).  Both DOC (Exh. 45, p. 35, lines 3-4) and Xcel 

(Exh. 1, p. 5-4) rely on the system method for their conclusions.  A summary of Table 12, 

the results of the DOC system analysis is presented here in Table 2.  This is the basis for 

further adjustments to the costs of alternatives as developed in this record through 

subsequent written and oral testimony. 

 

This brief will focus on the adjustments that result to central station alternatives 

that result from evidence in this record relating to wind generation and Community Based 

Energy Development ownership of that generation resource.  These include adjustments 

to wind generation for PTC value, increases in production from improvements to turbine 

technology, and economic development benefits. 

Table 2.  DOC Table 12 Summary 

 Scenario 

 

Reset To Zero 

(PVRR, $ million) 

Low Externalities Renew License $ 0 

Low Externalities Gas CC Replacement $ 823 

Low Externalities Gas CC + Wind Replacement $ 849 

Low Externalities Coal + Bridge Replacement $ 874 

Low Externalities IGCC Replacement $ 1,261 

Low Externalities IGCC + Bridge Replacement $ 1,291 

High Externalities Renew License $ 0 

High Externalities Gas CC Replacement $ 715 
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High Externalities Gas CC + Wind Replacement $ 779 

High Externalities Coal + Bridge Replacement $ 733 

High Externalities IGCC Replacement $ 1 ,110 

High Externalities IGCC + Bridge Replacement $ 1 ,161 

 

The only central station alternative fully developed in this record with wind as a 

resource option is the “Gas CC + Wind” scenario.   This scenario, in the system or IRP 

method analysis, contains 320 MW of wind generation (Exh. 46, IR #79 in RP-04-1752, 

p. 3).   In the CN methodology analysis, DOC witness Dr. Rakow modeled 600 MW of 

wind (Exh 46, SRR-3).  These are really two different scenarios, analyzed under two 

differing appropriate methodologies. 

 

The CN method used by Dr. Rakow is summarized in Table 5.  It presents the 

costs in a present value format and with the decommissioning, nuclear externality, and 

employee retention adjustments added on (Exh 45, p. 36, lines 6-7). The PVRR of the 

gas/wind option shown in Table 5 under this analysis is $1978 million more than the 

Monticello option. 

 

Adjustments to these initial presentations of the costs of the gas/wind option are 

necessary because of information that became available throughout this record.  As 

discussed in the DG option analysis above, adjustments to the capacity values used for 

wind in the development of these gas/wind options are reasonable due to advances in 

turbine technology (See Section C).  Also utilization of the cost to ratepayer reductions 

available through use of the PTC for wind have been shown to be reasonable in the DG 
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analysis section of this paper.  Lastly, if Community Based ownership structures for wind 

are applied to these gas/wind alternatives an additional social cost benefit in the form of 

economic development benefits should be applied to these scenarios. 

 

In his oral testimony Mr. Michaud provides a quantitative analysis of the 

combined effects of increased capacity factors for 500 MW of wind and for the PTC 

credit cost savings.  (Tr. Vol. 5, p. 20, lines 20-25).   The results of his calculations based 

on Dr. Rakow’s methodology in his direct testimony indicate a combined impact for an 

increase from 38% capacity factor to 45% and the PTC credit cost savings amount to 

$986 million dollars (Tr. Vol. 5, p. 34, line 9 – p. 38, line 1).   

 

To approximate the PTC and capacity factor improvement impacts to the 320 

MW system scenario, it is necessary to start from a lower capacity factor since Xcel used 

32% in all its large wind scenarios (Tr. Vol. 1, p.65, lines 23 –24).  Mr. Michaud 

performed such a calculation in Exh. 55, but that was ruled untimely.  One fact that can 

be used to understand the magnitude of the adjustment necessary is that the correction 

would tend to be higher than the 38% value for the increased energy production 

differential between 32% and 38% capacity, and a little lower because of the reduction in 

MW from 600 MW to 320 MW.  Therefor using the same $986 million adjustment for 

the 320 MW scenario is a reasonable approximation of the combined capacity factor and 

PTC benefit for that scenario. 
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Dr. Rakow’s analysis concludes that community ownership could contribute $121 

million/year PVRR for each 200 MW of community wind versus outside ownership 

(Exh. 47, p. 28, lines 10-16).  Simple arithmetic shows that an economic development 

benefit of up to $193.6 million PVRR accrues to the system analysis scenario that 

contains 320 MW of wind, and $363 million PVRR benefit accrues to the 600 MW wind 

scenario developed by Dr. Rakow in the CN analysis. 

 

Table 3 below shows the impacts of these cost savings on the initial cost 

presentations of these gas/wind alternatives developed by Dr. Rakow in Tables 5 and 12. 

 

Table 3. Adjustments to Gas/Wind PVRR 

 Gas/Wind 320 MW Gas/Wind 600 MW 
Initial Excess PVRR  
(High Externalities) 

$ 779 million $1978 million 

Adjustment for Economic 
Development 

$ 193.6 million $ 363 million 

Adjustment for PTC & C.F. $ 986 million $ 986 million 

Final Scenario Excess Cost - $ 400.6 million $ 629 million 

 

F. CENTRAL STATION ALTERNATIVE CONCLUSIONS 

This analysis shows that if the Community Based Energy Development approach 

to developing wind is applied to the central station gas/wind scenario, the PVRR 

requirements of this alternative are reduced to values that show a significant PVRR cost 

savings to the ratepayer compared to the Monticello option.    

 

G. RATEPAYER IMPACT ANALYSIS 

Dr. Rakow summarizes the decision question facing the Commission: 
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“Overall the question facing the Commission likely will be how much 
economic cost the Commission is willing to incur to attain the perceived 
non-economic benefits of the replacement alternatives.” (Exh. 45, p. 10, 
line 22 – p. 11, line 1). 

 

Although Dr. Rakow frames the question in the context of economic costs and 

non-economic benefits, Minn. Rules 7855.120(C) require that a certificate may not be 

issued unless: 

“it has been demonstrated by a preponderance of the evidence on the 
record that the consequences of granting the certificate of need for the 
proposed facility, or a suitable modification thereof, are more favorable to 
society than the consequences of denying the certificate” 

 

Additionally, Minnesota Statutes §216B.2422, subd. 4 states that the Commission must 

consider the public interest in the context of potential future rate recovery: 

“The Commission shall not approve a new or refurbished nonrenewable 
energy facility in an integrated resource plan or a certificate of need, 
pursuant to section 216B.243, nor shall the Commission allow rate 
recovery pursuant to section 216B.16 for such a nonrenewable energy 
facility, unless the utility has demonstrated that a renewable energy 
facility is not in the public interest.” 

 

Mr. Michaud indicates that the presentation of the data in the form of a PVRR 

number does not provide an immediate way to translate the rate impacts of the 

alternatives.  He recommends that one way to get an understanding of the potential rate 

impacts of alternatives is to express the costs in terms of a rate per kW-hr. (Exh. 32, p. 

19, lines 18-21).  He admits that complicated rate cases are the place where the PVRR is 

actually translated into kW-hr rates. (Exh. 32, p. 19, lines 21-22).  
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Mr. Michaud provides a simple method to approximate the range of rate impacts.  

Determine a Levelized Annual Revenue Requirement (LARR).  Once a differential 

LARR is determined these costs can be distributed over the annual energy sales volume 

to get a levelized rate impact.  Although this is just a ball parking calculation, it helps to 

gain perspective on the rate impacts of the options.  (Exh. 32, p. 20, lines 2-9).  The result 

of his approximation calculation is to show that for the Gas/Wind alternative, before the 

adjustments are made to PVRR values determined during these hearings is about 

$0.0032/kW-hr result (Exh. 32, p. 20, lines 11-18). If the costs are distributed over Xcel’s 

system rather than just the kW-hrs consumed by Minnesota customers, it would lower the 

costs per kW-hr to Minnesota ratepayers by about 15% from $.0032 to $.0027/kW-hr.  

(Exh. 33, p. 14, lines 1-3).  With the adjustments shown in Table 3 considered, the 

$.0027/kW-hr number can be considered an approximation of the savings to ratepayers 

that results from using a CBED approach to the Gas/Wind alternative.    

 

Dr. Rakow frames the question of understanding ratepayer costs “The real 

question is the amount that ratepayers likely would pay for the output equivalent to 

Monticello due to removing Monticello from Xcel’s supply portfolio and replacing it 

with different choices.” (Exh. 47, p. 23, lines 16-18).  We agree, and the amount that 

ratepayers will pay will finally be expressed in $/kW-hr, with the marginal costs of a 

Monticello alternative lumped together with all other production costs in a rate case.   

 

It is surprising that the DOC relies on a system based analysis to compare 

alternatives but rejects that approach when examining the overall kW-hr cost to 
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ratepayers.  There is no reason why allocating the incremental costs of alternatives over 

the entire system should not be utilized as one tool to understand the ratepayer impacts of 

this decision.  This is the approach that will be used when the costs do appear in a rate 

case proceeding. (Exh 47, p. 23, lines 12-13).    

 

Even if the DOC approach, allocating the total cost of replacing Monticello over 

just the kW-hrs generated by that alternative, is used as the basis for analysis, the 

numbers used by the DOC for the Gas/Wind kW-hr cost are inadequate since they do not 

represent the adjusted costs that have been found to be reasonable throughout evolution 

of this record.   For example DOC projects the average annual increase for the gas wind 

alternative to be $0.019/kW-hr (Exh 47, p. 23, line 23 – p. 24, line 17).  Since this 

analysis does not include any adjustments for the PTC benefit, which is $0.019/kW-hr 

(Tr. Vol. 5, p. 37, lines 4-7), applying this benefit to every kW-hr generated by wind 

during the first ten years would have a net zero cost value for those kW-hrs.   

 

As shown above the adjustments to PVRR values developed in this record are of 

significant magnitudes.  The ratepayer impacts can even be less than that of the 

alternative of continuing operation at Monticello if CBED benefits are considered.  

Although the economic benefits of CBED are not passed directly to the ratepayer, the 

Commission must consider these overall societal impacts in its decision.   
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G. CONCLUSION 
 

It has not been demonstrated by evidence in this record that the project as 

proposed in the application is more reasonable and prudent than other alternatives 

presented in this record.  As shown in Table 3, the conventional economic consequences 

to denying the certificate can actually be more favorable to society than the conventional 

economic consequences of approving the certificate.  It has not been shown that the non-

renewable facility requested in the application is in the public interest when compared to 

renewable energy CBED alternatives. 

 
 

II. SOCIETAL COSTS OF ROUTINE RADIATION EMISSIONS 
FROM MONTICELLO 

 

The Monticello Nuclear Generating Station routinely releases many tens to 

hundreds of Curies per year, and in some years, many times that amount. (Public Exhibit 

16, Item 13)  These releases are reported to the Nuclear Regulatory Commission and are 

not disputed on the record.  There are routine releases and accidental releases (TR. Vol.2, 

P.65, L 1-4; TR. Vol. 4, P.58, L 18-22).   

   

All Monticello radioactive releases have the potential to be biologically active, as 

discussed in the Application (Xcel Ex. 1, Appendix A, p. 3-4).  Of particular concern are 

Alpha and Beta emitters that can be ingested or inhaled.  The Biological Effects of 

Ionizing Radiation (BEIR) VII Report, released June 30, 2005 by the National Academies 

of Science (referenced with key findings in Public Exhibit #16, Item 10), found that there 
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is no safe level or threshold of ionizing radiation exposure.  The BEIR VII Report 

reaffirms the Linear-No-Threshold model for predicting health effects from radiation, 

meaning that every exposure, including exposure to background levels, causes some risk 

and that risks are proportional to dose.  The BEIR VII Report reduced the Dose and 

Dose-Rate Effectiveness Factor, meaning that the projected number of health effects at 

low doses is greater than previously thought.  The BEIR VII Report also recognized new 

mechanisms for radiation damage.        

 

When asked who should be queried about radiation releases, Xcel Energy                      

Witness Bomberger responded that such questions should be put to Mr. McKeown (TR. 

Vol. 2 p.65, L 7-8).   When Witness McKeown was asked about radiation releases, he 

responded that he no particular knowledge of consequences of radiation dosages (TR., 

Vol. 4 p.62, L 13-17).  He had heard of the BEIR Reports, but was not familiar with any 

of their conclusions and was “inclined to suggest” that BEIR was somebody’s name (TR. 

Vol. 4, pp 61-62).  He didn’t know the definition of a Curie (TR. Vol. 4, p.65 L 2-4).  He 

is not responsible for the monitoring program (TR Vol. 4 p. 63 L 1).  Witness McKeown 

was as close as the Applicant got to a witness with knowledge about routine radiation 

releases from Monticello.  The Applicant’s position regarding the consequences of 

routine releases is a blanket denial that there are any consequences.    

       

The testimony of state witnesses was no better.  No direct testimony was filed 

regarding the consequences of exposure to radiation.  For sport, apparently, the 

Department of Commerce invited George Johns Jr. from the Minnesota Department of        
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Health to the stand to answer questions about a study for which he had only second or 

third hand knowledge (TR. Vol. 6 p. 15-19), and his knowledge was limited to someone’s 

hearsay about the results.  He was comfortable reporting those results for the record, but 

he had no idea about the study protocol or the actual data analyzed (TR. Vol. 6 p. 38, 40-

41).  Without understanding study protocol and the data analyzed, purported conclusions 

have little value.  For example, what was the proxy for proximity to the plant?  If it was 

county health data, which counties were test counties and which were control counties?  

How were meteorological data that would affect exposure accounted for?  What risk 

factors were included in the analysis and how were they incorporated?         

  

 Mr. Johns confirmed that various types of cancer can be expected to occur as a 

result of exposure to radiation, and estimated that inhaled Tritium would pose a greater 

threat than ingested Tritium (TR. Vol. 6 p. 39).  He knew that Strontium 90 could be 

ingested or inhaled and that it would migrate to the bone (TR. Vol. 6 p. 40 L 10-14), but 

he did not know what radionuclides get released from nuclear plants, residence times in 

the body for Tritium or other inhaled or ingested radionuclides, or about the Petkau 

effect, a primary mechanism whereby low levels of internalized ionizing radiation very 

efficiently dissolve cellular membranes in tissues that are in close proximity to 

radioactive particles (TR. Vol. 6 p. 39-40).  Mr. Johns filed no direct testimony (TR. Vol. 

6 p. 37 L 9-11). 

 

The only other state witness remotely connected to biological consequences of 

radiation exposure is Department of Commerce Witness Deborah Pile.  Witness Pile 
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sponsored the Environmental Impact Statement (EIS), but had no role in determining 

how to present impacts that are associated with routine radiation releases, and deferred to 

the expertise of the Health Department and Mr. Johns regarding such impacts (TR. Vo. 6, 

p. 13 - 14).   

 

The EIS itself is little more than a repackaged and condensed regurgitation of the 

Application.  It is useless in terms of understanding impacts and potential impacts of 

routine Monticello radiation releases, and with it, the Department of Commerce joins the 

Applicant in blanket denial that the releases have biological consequences.  The EIS 

states that no radionuclides associated with nuclear power plant activity have been found 

near the plant [FEIS, 3/20/05 (sic), p.33], and goes on to talk about the advantages of 

diluting releases with a 100-meter stack and the diminutive calculated dose at the 

calculated maximum off-site dose location.  In the EIS, calculated doses are compared to 

natural background radiation (p. 33), the radiation monitoring program that allows the 

calculations to be made is described (p. 40-44), and wherever they look, they find no 

increases in radioactivity due to plant operations.  Therefore, according to the Applicant 

and the State, there can be no problem.   

 

This “no problem” presentation of the industry and its regulators is sufficiently 

complex and convoluted to have accommodated about 40 years of commercial nuclear 

operations, and we suffer no illusions that our evidence and argument here will alter the 

fully entrenched destructive dogma of this multi-trillion dollar industry.  (Why is that, 

you may ask.  Is it due to courage and leadership characteristics, the weight of religious-
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like belief and fixed ideas, or some fouler motive?)  Nevertheless, the preponderance of 

evidence on the record points to the conclusion that routine radiation releases do impact 

public health adversely, and that the cost of that impact is sufficient to warrant rejection 

of the Application.        

   

Understanding what the radiation monitoring program does, and does not do, is 

the first step in overcoming the mistaken belief that routine radiation releases are benign.  

As noted, the monitoring has never detected radiation.  It is not designed or intended to 

detect radiation after the radionuclides have been released.  The only actual real-world 

data regarding radiation releases comes from the continuous monitoring of off-gasses 

going out the stack (TR. Vol. 4 p. 68 L 7-16).  On an annual basis stack data is plugged 

into a computer model that includes meteorological parameters and the model is run to 

generate an annual dispersion pattern (TR. Vol. 4 p. 69 L 10-17).  All the monitoring for 

released radionuclides, then, including data from the thermo luminescent dosimeters and 

the wide-range gas monitors, “is just another form of checks and balances” to gauge the 

accuracy of the dispersion model (TR. Vol. 4 p. 69 L 22-25).  

 

In other words, the monitoring program is designed and intended to identify 

where radiation that is known to have been released isn’t, and it is not designed or 

intended to find where it is or where it goes.  (One cannot help but wonder if this 

revelation might be the sort of “Perry Mason moment” Judge Mihalchick was 

contemplating moments later on page 78 of Volume 4, but he just didn’t recognize it 

when it occurred.)  In any event, from the perspective of Applicant and State Witnesses, 
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after the radiation is released, if it is not detected, that is a good thing.  If it is not 

detected, it is being well-distributed.  Dilution is their solution to radioactive pollution.   

 

Their dilution strategy obviously works very well in terms of dispersing the 

waste, and once the radionuclides are released and dispersed, they are no longer of 

concern to those who believe in nuclear industry mythology.  The released radionuclides 

will not become their concern unless and until radiation monitors record elevated 

exposure, which would be duly noted a month or two or three later, but indicate an 

accident of some sort.  Dilution distributes the released radionuclides thinly enough so 

that their monitoring cannot differentiate radiation levels at any particular or specific 

point from background levels.  Because there is no differentiation from background, there 

can be no adverse public health impact, they believe.  So here is the second step in 

overcoming the mistaken belief that routine radiation releases are benign. 

 

While the Application and the EIS conclude that there can be no impact because 

monitored radiation levels never exceed background levels, from a public health 

perspective, background levels are irrelevant.  Background levels are just that: 

background.  The radiation is outside the body.  Skin stops Alpha and Beta radiation.  

Bones shield bone marrow, the foundation of the immune system.  These facts are 

recognized by radiation discussions referenced in the EIS (p. 36 footnote to Appendix A 

of the Application) and the Application (Appendix A, pp. 3-4) where it states that 

internalized Alpha and Beta emitters are hazardous.  Unfortunately, however, the 

Application and the EIS fail to analyze the potential for Alpha and Beta emitters that 
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are released to be internalized by humans during the course of their radioactive decay, 

or to analyze effects of that internalization.  And the damage that does result when the 

radionuclides are internalized has simply been dismissed out of hand and without 

mention, on the mistaken grounds that because monitoring results are indistinguishable 

from background levels, no damage is possible.     

 

In reality, once internalized, the dose provided by each particle is very small, but 

that dose is continuous and extremely efficient in killing cells of tissue that is in close 

proximity.  There is no “off” switch until the particle leaves the body, and so long as it 

remains in proximity to body tissue, the damage to that tissue does not stop.  The body 

tissue has no chance to heal, and so the door is opened for cancer and other diseases.  

This recognition let to the BEIR VII finding of no safe dose (Public Ex. 16, Item 10).   

 

It should be noted that thermo luminescent dosimeters (TLDs) are essentially 

gamma ray detectors that measure the cumulative amount of radiation during the 

monitoring period (EIS, p. 42).  Each TLD is just a few inches square, and will not detect 

Alpha or Beta emitters unless they happen to land on top of it.  TLD monitors may 

therefore inform you whether or not an accident occurred at the plant during the previous 

monitoring period, but that is the limit of their usefulness.  Presumably, by the end of the 

monitoring period, some other accident detection will have already kicked in.  Yet from a 

public health perspective, Alpha and Beta emitters that can be inhaled and/or ingested are 

by far the releases of primary concern during routine reactor operations. 
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While Applicant and State witnesses wash their hands, so to speak, of radiation 

releases once they leave the stack, obvious and absolutely vital questions remain.  Where 

does the radiation go?  Does it concentrate in hot spots that the modeling is not 

sophisticated enough to identify?  What is the environmental fate of each radionuclide?  

How does each radionuclide migrate through the ecosystem during the many years, for 

many radionuclides, in which the radioactive decay process occurs?          

 

Tritium provides a good example of why these questions are important.  Tritium 

is released from the stack as a Beta emitting gas.  As previously recognized by Mr. Johns, 

gaseous Tritium is the most dangerous form of Tritium from a public health perspective.  

It has a half-life of about 12½ years, which means that about 12% of the tritium released 

by Monticello during its very first year of operation in 1970 is still actively emitting Beta 

radiation.  When gaseous Tritium is inhaled, it mimics water and is distributed 

throughout the body, with a residence time of about 10 days.  While each radionuclide is 

in the body, every radiological emission from each radionuclide is extremely efficient at 

penetrating and dissolving membranes of cells in tissue that is in the immediate vicinity 

of the emitting particle.  Public Witness Diane Rother discusses this phenomenon during 

her testimony (TR. St. Paul Afternoon Public Hearing, p. 51).  It is this dissolution of 

cellular membranes that leads to cancer, mutations, and other diseases. 

 

  Each molecule of radioactive gas and particle that is released has the potential to 

repeat this process of cellular destruction every time it is inhaled or ingested throughout 

its radioactive decay period.  If radionuclides remain biologically active through 10 half-
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lives, which is a reasonable rule of thumb, each molecule of Tritium released has the 

potential to dissolve cellular membranes very efficiently, with the attendant cancers, 

mutations, and other disease symptoms, for the next 125 years.  This situation becomes 

threatening because new radionuclides get introduced by Monticello into the biosphere 

on a more or less continuous basis.  So while internalized radionuclides spend their 

residence time in bodies and do their damage and eventually get purged, new 

radionuclides are always available for internalization even though they are not detected 

by monitors.  If even a few undetectable radionuclides from Monticello are constantly 

circulating through a body, efficiently dissolving cellular membranes of tissue in close 

proximity to them, the destruction is continually on-going.  The body is always in a 

slightly elevated radiation zone in which each single radioactive emission is optimally 

efficient at destroying cell membranes.  The body never has a chance to heal.  As time 

passes without healing, the probability of cancer increases.      

 

Rather that being an effective pollution control and mitigation strategy, it is much 

more probable that the pollution dispersion program so vaunted by State and Applicant 

Witnesses is instead a program that maximizes both public exposure to the radioactive 

waste and the efficiency of the destruction caused by that waste.  Their program does, 

however, make it very difficult to hold them accountable for the premature deaths and 

misery caused by chronic exposure to very low level radiation.  Even while they pump a 

relatively constant stream of potentially very efficient carcinogens and mutagens into 

biological pathways, and incidence of associated diseases increases (see, for example, 

Public Exhibit 16 Item 8, “Explaining the 2001-02 Infant Mortality Increase”), their 
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dispersion program ensures that their contribution will never be distinguished from 

ubiquitous background levels. 

 

The plausibility of the hypothesis that the Monticello radiation dispersion 

program actually maximizes public exposure and the efficiency of the destruction 

increases markedly with the recognition that infant death rates and childhood cancer 

cases decreased immediately and dramatically after nuclear power plants near five U.S. 

communities were shut down (Public Ex. 16, Item 7)  A study conducted by the 

Radiation and Public Health Project examined infant death rates in counties within 50 

miles and in the prevailing wind direction of five reactors: Ft. St. Vrain in Colorado, 

LaCrosse in Wisconsin, Millstone/Haddam Neck in Connecticut, Rancho Seco in 

California, and Trojan in Oregon.  In the first two years after the reactors closed, infant 

death rates in the downwind counties under 40 miles from the plants fell 15 to 20 percent 

from the previous two years, compared to an average U.S. decline of just six percent 

between 1985 and 1996.  This hypothesis gains additional weight with the recognition 

that, while many risk factors for breast cancer have been identified, 50% to 70% of 

women diagnosed with this disease do not have a known risk factor (TR St. Paul 

Afternoon Public Hearing, p. 54-55). This hypothesis provides a plausible explanation for 

a large number of tragic and costly circumstances that have no other known causation.    

 

Being as State and Applicant Witnesses fail to comprehend the possibility that 

routine radioactive emissions from Monticello are adversely impacting public health, 

they obviously have nothing to offer, beyond denial, regarding the societal cost of those 
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emissions.  But on this record, the hypothesis that those emissions do cause adverse 

public health impacts must stand.  There is no evidence that the emissions are benign 

other than that they are not detected, post release, by monitoring or modeling.  In light of 

the evidence on the record that demonstrates how each radionuclide known to be released 

by Monticello has the potential to induce cancer, and do so repeatedly, lack of detection 

by monitoring and modeling is not sufficient evidence to warrant the dismissal of societal 

costs attached to routine Monticello releases.   

 

Those costs, according to evidence on the record, are considerable.  Incidence of 

cancer in Minnesota is contained in Public Exhibit 16, Item 9.  National Cancer Institute 

data provides information on the cost of cancer treatment (Public Exhibit 16, Item 11).  

Additional information on the incidence of cancer and the cost of treatment is provided 

by Public Witness Rother (TR. St. Paul Afternoon Public Hearing, pp. 50-60).  The 

record supports the argument that more than a small fraction of the cancers reported in 

this evidence can be attributed to routine releases of radionuclides at Monticello.  The 

record contains no evidence that refutes this argument, other than a belief that has been 

shown to be mistaken, to wit, that no damage can result if monitors detect nothing above 

background.   

 

There is no evidence that shows that radionuclides that are released at Monticello 

are not inhaled and/or ingested by people.  On the record, there is only evidence of 

calculations that show that they don’t know where reported radionuclide releases go post 

release.  It is not reasonable to presume that when many tens, or hundreds, or even 
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thousands or more Curies per year of radionuclides are dispersed into the air each year, 

that many of them will not be ingested and/or inhaled during their radioactive decay 

period.  It is reasonable to presume that many will be internalized by people.  There is no 

evidence on the record that shows why radionuclides that are released by Monticello and 

that are inhaled and/or ingested by people do not cause cancer, and the preponderance of 

evidence on the record leads to the conclusion that as a result of the internalization of 

Monticello radionuclide releases, the incidence of cancer will increase.  The cost of that 

increase, in terms of human tragedy as well as dollars, forces the rejection of the 

Application pursuant to the terms and conditions of Minnesota Rules 7855.0120.                   

 

 

III. SOCIETAL COST OF ACCIDENTAL RADIATION RELEASES 

 

“Government data estimates that an accident at Monticello would lead to 500 

deaths and 10,000 injuries within a year, as well as 4,000 cancer deaths over the lifetime 

of the exposed population.  The cost of such an accident was predicted to be $44 billion 

in 1980.”  (Public Exhibit 16 Item 1)  If we knew such an accident would happen 

between 2010 and 2030 if Monticello reactor operations were allowed to continue as a 

result of this Application, it is not likely that the present Application would be granted.  If 

we knew there was a 50% chance that such an accident would happen, it is not likely that 

the present Application would be granted.  How about for 10%?   0.5%?  What’s your 

number?  What is the probability that such an event will occur between 2010 and 2030 if 

the present Application is granted?  How was that probability determined, by whom, and 
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what confidence bounds their calculation?  Without answers to these questions, decision-

makers have no authority to grant this Application.  In light of the fact that a viable and 

competitive alternative exists for providing electric utility services, how can reasonable 

and prudent people possibly consider this discussion to be rational?   

     

Accidents happen at Monticello (Public Exhibit 16, Item 5) and where ever else 

there are humans.  They just had an accident at Prairie Island in which about 110 workers 

got a dose of radioactive Iodine because proper procedures for venting pipes were not 

followed.  Doses were internalized, and the incidence of thyroid cancer among those 

exposed is likely to be elevated, if anyone bothers to keep track.  The problem is that 

accidents at nuclear power plants have the potential to be utterly and completely 

unforgiving (see Public Exhibit 16, Item 1).   

 

The number of failure modes that have the potential for catastrophic public health 

consequences is too large to list, and includes a wide assortment of operator error or 

misjudgment that could stem from any number of factors including fatigue, drugs and 

inexperience.  That more accidents don’t happen at nuclear plants is a sparkling tribute to 

the training, dedication and talent of the work force.  But the problem is that accidents at 

nuclear power plants have the potential to be utterly and completely unforgiving. 

 

A reasonable argument could be made that reactors can be operated more safely, 

more economically and more reliably if a fleet of them are managed together, rather than 

each utility operating its own reactors by themselves.  Xcel decided that such an 
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argument was reasonable in about 2000, and then joined Nuclear Management Company 

(NMC) for those reasons (TR. Vol. 2, p. 65 L 18 – p 66 L 5).  At its peak, Mr. Bomberger 

testified that NMC operated eight reactors at six sites (TR. Vol. 2, p. 66 L 12).  But for 

reasons unclear to Mr. Bomberger, the number of reactors being operated by NMC has 

diminished (TR. Vol. 2, pp 66 – 70), and it may diminish further to the point that the only 

reactors operated by NMC are the three that Xcel Energy was operating by itself in the 

first place (TR. Vol 2 p 70 L 3-8).  All of the benefits Mr. Bomberger claimed for NMC 

would then have evaporated, leaving the Applicant with no choice but to claim that it 

doesn’t matter anyway, because they already learned everything they could have learned 

by operating a larger fleet before the fleet shrank (TR. Vol 2 p. 71-72).  Mr. Bomberger’s 

statement that all the lessons have been learned is the only evidence that all the lessons 

have been learned.  This evolving situation is interesting from a public safety perspective 

because it illustrates ways in which economic considerations have significant impacts on 

the management of plants, and that safety practices which were addressed through the 

association with a fleet may become unresolved moving forward, as the fleet diminishes.      

 

It’s not as if Monticello, or any other nuclear plant has rules in place that if 

followed, ensure that no accidents can happen.  Instead, rules and regulations are 

evolving (TR. Vol. 4 p. 71).  Situations change.  Components change.  Procedures 

change.  While the evolution may in fact, and no doubt mostly does improve management 

and memorialize lessons learned, it can also introduce new opportunity for error.  More to 

the point, evolving rules and procedures demonstrate that plant operators still don’t know 
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everything that needs to be known in order to prevent accidents that could be 

catastrophic.   

 

One critical factor associated with a potential for catastrophic reactor component 

failure of course, is metal embrittlement (TR. Vol.2 p. 96 L 13-19).  Metal embrittlement 

occurs when metals are stressed by a number of things individually or in combination, 

including neutron bombardment and thermal cycling.  Metal embrittlement means that 

metal exposed to neutron bombardment and thermal cycling for 30 or 40 or 50 years has 

an increasing tendency toward cracking, breaking apart, or perhaps shattering when 

subjected to sudden or even routine stresses.  Metal embrittlement could cause any 

number of Monticello reactor parts to fail, including very many feet of piping, the reactor 

vessel, the shroud, and so forth.   

 

Reactor operators are aware of this potential for failure, and take detailed and 

meticulous precautions to guard against it, including the testing of sample specimens 

(TR. Vol. 2 p. 96-98).  While Mr. Bomberger was capable of informing us in direct 

prefiled testimony that specimens were tested, his apparent presumption was that we 

would all therefore conclude without further ado that everything is fine and under control.  

He couldn’t comment on whether the specimens were subject to the same stresses as the 

material they represented (TR. Vol. 2 p 98, L 3).  It took four pages of transcript to 

determine that the reactor vessel does not heat up and cool off uniformly (TR. Vol 2. 

p.102, L 8).  In other words, the test specimens are not subjected to the same stresses that 

reactor component material is subjected to.  Neutron bombardment rates of reactor 
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components are different from neutron bombardment rates of test specimens, and those 

rates are also different at different discrete locations of reactor components.  Likewise, 

thermal expansions and contractions stress test specimens quite differently than they 

stress reactor components as the system heats up and cools off over and over again during 

the years of operation.  In other words, degradation due to embrittlement may be 

occurring at any number of discrete locations on reactor components even when test 

specimens show no evidence of degradation.  Regardless of the specimen testing 

program, unless the right reactor component inspections always occur at the right place at 

the right time and successfully find the degradation they are seeking, the first indication 

of embrittlement failure can be component failure, with potentially catastrophic 

consequences. 

 

The capital budget distribution presented by Xcel Witness Bomberger (TR. Vol. 

5, pp 8-9) provides interesting evidence about whether or not continuing nuclear 

operations at Monticello until 2030 will be either cost effective or safe.  If the capital 

budget numbers presented by Mr. Bomberger are put on a graph with time in years being 

the horizontal axis and capital expenditures on the vertical axis, we see that in the initial 

years of Monticello there were large capital outlays.  After the shake-down period, as 

nuclear operations became normalized and fell into a routine, capital expenditures 

declined and stabilized at relatively low levels.  But then, as the plant begins to age and 

components move into the degradation process, capital expenditures begin to rise again, 

quite steeply.  This pattern is known as a “bathtub curve.” 
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The bathtub curve is typical of any system that goes through a life-cycle.  After 

babies are born and while they are still very young, they are subject to a variety of 

diseases and management practices that cause mortality rates to be relatively high.  Then 

as the child matures and gains strength, there is a relatively long relatively low mortality 

rate.  As the aging process continues on toward the end of life mortality rates go up again.  

Think about a car that you buy, drive, and maintain over ten or fifteen years and you 

could reasonably expect to see the same pattern. 

 

Monticello plant components are clearly aging, as evidenced by the fact that 

Monticello is subject to aging management protocol.  Evidently however, with an eye 

toward corporate financial performance, and so as not to strand large amounts of money 

in system replacements toward the end of Monticello’s operating life, Mr. Bomberger 

testified that maintenance costs will be reduced during the last 10 years (TR. Vol. 2, p 

75-76).  If you keep on driving your car after reducing its maintenance program while 

you prepare to junk it, that’s one thing.  You can just push it to the side of the road when 

it breaks down and call a wrecker.  A nuclear reactor is a little different.  Just where will 

the line be drawn between long-range systems and essential maintenance?  Who will 

draw that line, and what criteria will they use to draw it?  What might be the 

consequences if the line turns out to be improperly drawn?  Why would reasonable and 

prudent deciders take such a risk? 

 

In the determination as to whether continuing to operate Monticello is the cost-

effective option, what is the probability that a catastrophic accident will occur during the 
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period of extended operations?  Again, what criteria is used to determine that probability, 

who decided that the proper criteria was used, and how was that criteria selected and 

evaluated for appropriateness and completeness?  Exactly how is the probability of such 

an event quantified, and what are the confidence bounds surrounding the probability 

calculation?   If such an event were to occur, what would be the consequences?  There are 

no substantive answers to any of these questions on the record.  It is clear, however, that 

Xcel Energy is betting that a significant accident at Monticello will occur if the 

Certificate of Need is granted.  That is why Mr. Bomberger testified that Xcel Energy 

would not operate Monticello without the subsidized insurance coverage provided by the 

Price Anderson Act (TR. Vol.5 p 13 L. 5-7).  Why does a mature, 40 year old industry 

that claims to be so cost-effective and competitive still need the massive subsidy 

provided by the Price Anderson Act?  What does that say about the potential for 

accidents? 

 

If Xcel won’t operate Monticello without the subsidized liability protection 

provided by the Price Anderson Act, the probability of a major accident is so high that 

the subsidized protection is essential from a business perspective. Considering that the 

probability is high from a business perspective, the emergency response program to deal 

with 500 or more deaths and thousands of injuries, covered by a paragraph in the 

Application (Ex. 1 p.6-64) and a page plus in the EIS (p. 45-47), is an insulting pat on the 

head with the admonition, “Don’t worry your pretty little self.  It’s all under control.”  

CFR regulations and the EIS drivel leave unanswered a host of questions, including how 

many medical personnel would be required?  How do they know who they are?  How 
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would they get to where they are needed?  What would keep those medical personnel and 

treatment facilities from being contaminated?  Where would evacuees go?  How long 

would they have to be removed from their homes and businesses?  Who will take care of 

them until they get re-established?  The track record for responding to major emergencies 

is not particularly reassuring, even when the emergency is forecast days in advance.         

 

 

IV. SOCIETAL COST OF MALFEASANT RADIATION RELEASES 

            

The spent fuel storage pool is on the top operating floor of the plant (TR. St. Paul 

Afternoon Public Hearing, p. 73 L 16-17).  The pool holds several decade’s worth of 

irradiated fuel in water, which is why it’s called a pool.  Water is a fluid that, according 

to its nature, will always flow with the pull of gravity toward the center of the Earth 

unless and until some other force or forces are powerful enough to prevent the 

gravitational flowage.  No one really yet understands why gravity works the way it does, 

but that does not change the nature of water.  The walls of the pool are right next to 

exposed exterior walls of the reactor building with a gap between (TR. Vol. 4 p 17 L 4-

7), and over it is a sheet metal roof (TR. Vol. 4 p 19 L 17-18).   

 

Applicant Witness Douglas Edward True testified that he was aware of anti-tank 

missiles with penetration capabilities of 1,000 millimeters (TR Vol. 4 p. 21 L. 22-23) and 

with a range of 1,000 meters (TR. Vol. 4 p 20, L 24).  Fifteen years ago, “Jane’s Weapon 

Systems” was listing anti-tank weapons that could travel 4 km in 17 seconds and 
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penetrate 1,300 mm (Public Exhibit 16, Item 19).  The nearby topography, including 

forest cover and a river running through it, provide ample opportunity to assemble 

weapon systems within deployable range, even if 4 km were too far away.  The point is 

that there are a number of manned and unmanned weapons capable of breaching the walls 

and/or roof of the pool thereby draining it with catastrophic consequences, that such 

weapons and weapon systems are available to anyone who wants one badly enough, and 

that a single person or small cell would be perfectly capable of successfully deploying 

such a weapon or system if they really wanted to do so.  There would be no need to 

“waste” the 10 kiloton nuclear device referenced by Mr. True (TR. Vol. 4 p. 43 L. 2-3). 

 

If such an event were to occur, a zirconium fire could result, very efficiently 

dispersing a high percentage of the radionuclides in the pool over a wide area (TR Vol. 4 

pp 48-49).  There are a large number of possible attacks on nuclear reactors capable of 

causing unspeakable consequences, including force-on-force, stand-off, and stealth 

attacks, and we will not divulge any details here for security reasons.  Suffice it to say 

that while the Nuclear Regulatory Commission has incorporated defenses against some 

“design basis” attacks into security requirements, there is a great deal of good reason to 

know that design basis attacks are feebly construed, and that available defensive capacity 

is not likely to be sufficient.    

 

In other words, even at this moment, Monticello is a strategically placed world-

class dirty bomb, lacking only a detonator.  Witness True testified that an attack, the 

detonator as it were, is possible regardless of the difficulties in calculating its probability.  
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He further testified that concern over security is high and increasing (TR. Vol.4 p 9 L 14-

21).   

 

In reality, professed concern over security is more about corporate/government 

contracts and separating citizens from constitutional protections than about reducing 

vulnerability to terrorist attack on homeland nuclear facilities.  In reality, Monticello is 

protected primarily by a bodyguard of lies surrounding the myth that it is robustly 

protected, thereby, according to their theory, diverting evil-doers to some easier target.  

Its main defense is the idea that no one will attack it (TR Vol. 4, p 10, 15-16), even as, 

arguably, American foreign policy is destabilizing the geo-political framework on a 

global basis.  The defensive strategy against major attack scenarios is passive, and the 

likely result of most such attack scenarios will be forced reaction to the occurrence.  But 

the emergency response plan to an occurrence, as presented in the Application and the 

EIS, is a joke.   

 

We don’t quite have a full deck here.  Why would reasonable and prudent people 

go poking around  the world and making others angry, and then rely so greatly on myth 

and denial for protection against the consequences of a successful attack upon a facility 

capable of causing so much domestic destruction?  Why would reasonable and prudent 

people go out of their way to maintain a dependence on such a facility when viable 

options are readily available?    
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CONCLUSION 

 

 This situation is out of control.  How far out of control can be illustrated in part by 

juxtaposing the insipid State EIS analysis with its federal counterpart.  The State, in its  

EIS “Cumulative Impact Matrix” (the first page 32), posits that: 

- conditions at the site are static – over 200 years; 

- spent fuel is static, therefore there is no danger of releases; 

- response and preparedness efforts continually improve – throughout the 200 

year period; 

- buffer and land use controls remain in place; 

- inspection and maintenance continue, along with needed repairs and 

replacements, throughout the 200 year period; 

- the question of who is responsible for inspection, maintenance and repairs is 

not an issue; 

- the Mississippi River is stable for 200 years; 

- federal and state dam safety programs and flood warning systems remain 

effective over 200 years; and, 

- the past record of operations at Monticello is proof of the safety of future 

operations, but apparently, the opposite conclusion is drawn from the long 

federal record of waste program and funding failures. 
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Contrast the above list with findings from the federal “Documentation of National 

Weather Conditions Affecting Long Term Degradation of Commercial Spent Nuclear 

Fuel,” November, 1998: 

- the main cause of damage (to concrete modules) is from the effects of the  

freeze/thaw process [of which the statistics for Monticello are the second 

highest of all the sites]; 

- Water and water chemistry, in the form of precipitation and humidity 

perpetrate chloride penetration and loss of alkali metal oxides in the concrete,   

turning it to sand; 

- chemical constituents of the water used in cement mix is another of the factors 

for degradation vie calcium hydroxide leaching. 

 

 From the federal “Long Term Environmental Analysis,” (March, 1999) we find 

that: 

- The federal EIS (module 1) analysis assumes loss of institutional control 

      at 100 years; 

- the Yucca Mountain EIS discussion for the No-Action alternative posits 

      breakdown and releases beginning as early as 50 years after loss of  

       institutional control; 

- recommends complete facility and cask replacement it intervals of 

approximately 50 years; 

- The Thermal Analysis of Surface Storage of Commercial SNF 

(“Documentation of National Weather Conditions…” p. 37) anticipates “the 
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loss of natural (cask) circulation cooling by vent pluggage at 150 years and 

roof collapse by 260 years.” 

- The analysis is charted in 70 year ‘fluxes…expressed as grams of UO2 

released to the environment outside the waste package, per 70 year period.” 

- Part 3 of the Regional Binning study (1998) analyzes regional data, based on 

the site analysis, to determine the impact of facility degradation on population 

drinking water.  “Figure 2 (p. 13) shows the relationship of individual storage 

sites and the major waterways that will be affected as the materials stored 

degrade.”  Table 3-2 gives the number of regional water drinkers and shows 

that 30.5 million people will be affected by this assumed SNF and HLW 

deterioration.  (p. 12) 

- Table 3.2 shows affected drinking water populations in (our) Region 3, at 13.1 

million, almost half the total; 

- Yucca Mountain EIS Appendix K-42 characterizes the effect of human 

intrusion in the vicinity of the storage sites, during the 200-400 year period 

after loss of institutional control, as “acute exposure that could…result in 

prompt fatalities.”   

 

In summarizing the difficulty of evaluating the effects of long term storage, in the 

Long Term Radiological Impact Analysis for the No Action Alternative the Yucca 

Mountain analysis concludes: 

Therefore, as listed in Table K-15, uncertainties resulting from future 
changes in natural phenomena and human behavior that cannot be predicted, 
process model uncertainties, and dose-effect relationships, taken together could 
produce the results presented in Section k.3, overestimating or underestimating 
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the impacts by as much as several orders of magnitude.  Uncertainties of this 
magnitude are typical of predictions of the outcomes of complex physical and 
biological phenomena over long periods.  However, these predictions (with their 
uncertainties) are valuable to the decision-making process because they provide 
insight based on the best information available. 

         K-42, Appendix K to the Yucca Mountain EIS 
 
 

 

 Clearly, with our nuclear habit, we are presenting our posterity with a grievous 

problem, and we ought to be duty-bound to present that problem to them in a manner that 

is as contained, small, and manageable as possible.  In our own time, the benefits of now 

stopping to make the problem bigger and worse, promise to be considerable in terms of 

costs to rate payers, public health impacts, and socioeconomic security.  The burden 

carried by the Applicant to show that their proposal meets legal requirements, and serves 

a public interest, has not been met.  Quite the contrary.  We have shown, by a great 

preponderance of the evidence, that the time has come to move forward with the more 

cost-effective, safer, cleaner, more equitable and more secure energy future offered by 

the Monticello replacement package.   

 

 
 

PROPOSED FINDINGS OF FACT AND CONCLUSIONS 
 
Finding 1 The Commission could make a decision that would not tie Monticello and 
Prairie Island together (Exh. 45, p. 13) 
 
Finding 2 Excepting the renewable DG scenario developed by DOC through the EIS 
process, all DG scenarios in this record are based on the PA Consulting Group report 
sponsored by Xcel. (Exh. 32, pp. 4-5). 
 
Finding 3 The assumption that there is 100 % ownership of DG facilities by Xcel 
Energy in the PA Group report fails to capture cost savings available from ownership by 
others. (Exh. 33, p. 16, lines 1-8) 
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Finding 4 Community Based ownership of DG provides economic benefits and 
reduces PVRR costs by up to $121M/200 MW (Exh. 47, p. 28, lines 10-16). 
 
Finding 5 Xcel did not include any DG benefits from avoided transmission and 
distribution construction costs. (Exh. 5, p. S.55) 
 
Finding 6 Including avoided transmission and distribution costs reduces DG 
alternative costs by $265 million PVRR. (Exh. 47, p. 12. Line 22). 
 
Finding 7 Xcel limited its externality cost analysis of alternatives to those air 
emissions that have environmental cost values assigned by the Commission. (Exh. 1, p. 
5-25).   
 
Finding 8 The DOC included an externality cost for nuclear operations in its 
alternative analysis. (Exh. 45, p. 43, lines 4-5). 
 
Finding 9 Minnesota Statutes §216B.2422, subd. 3(a) and Minn. Rules Ch. 
7855.120(C) requires consideration of these externality items in the decision in this 
proceeding. 
 
Finding 10 The requirement for load matching in the PA Consulting Group report 
input assumptions eliminates consideration of DG export capabilities. (Exh. 32. p. 13, 
lines 20-21). 
 
Finding 11 The size and load matching strategy in the PA Group Report eliminates 
the possibility of consideration of CBED projects that parallel the historical development 
of wind energy facilities in the state.  These have been primarily transmission level 
interconnections through substations larger than 10 MW size. (Exh. 32, p. 13, lines 14-
16).   
 
Finding 12 The PA Group report states explicitly that the concept of Community 
Based distributed technologies was not included in the scope of their analysis (Exh. 19, 
IR # 11, report p. 1-3). 
 
Finding 13 The Commission’s April 7, 2005 Order required an analysis of a 
Community Based Energy Development (CBED) alternative (Exh. 3, p.8, para. 11). 
 
Finding 14 There is a statute requirement to consider CBED projects as alternatives. 
(Exh. 32, p. 9, lines 5-14). 
 
Finding 15 The statute language in Minn. Stat. §216B.1691, subd 2 (1) requires only 
that the percentage of renewables be calculated on total retail electric sales, not just future 
energy requirements. 
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Finding 16 Xcel’s DG scenarios, created by PA Consulting Group, used a 20 % 
capacity factor for wind. (Exh. 19, IR #11, Report p. 1-4) 
 
Finding 17 Xcel Energy incorrectly used a 20 percent capacity factor to model the 
wind component of the DG alternative. (Exh. 40, p. 11, lines 16-17). 
 
Finding 18 The cost savings impact of the increased energy production of adjusting 
the DG capacity factor of 500 MW of wind upwards to historical values from 20 % to 
26%  (200 MW) and 36% (300 MW) resulted in a savings of $360 million PVRR.  (Exh. 
47, p. 18, lines 3-4). 
 
Finding 19 A major limitation of the DOC wind analysis is that it does not take 
advantage of the technological improvements that are currently being seen and are 
expected to continue in wind energy technologies, advances that are likely to become 
available within the timeline that is being considered for the Monticello plant. (Exh. 40, 
p. 12, lines 8-13).   
 
Finding 20 Most new wind project developments are utilizing wind turbines that have 
hub heights of 80 meters to take advantage of greater wind resources (Exh. 40, p. 14, 
lines 7-9). 
 
Finding 21 Also technology innovations in turbine rotor diameters are producing 
higher capacity factors. (Tr. Vol. 6, p. 58, lines 4-18). 
 
Finding 22 The latest DOC wind map incorporates the latest atmospheric modeling 
techniques and technological benefits that come from higher hub heights and longer blade 
diameters.  (Exh. 40, p. 13, line 15 – p. 14, line 4). 
 
Finding 23 Wind installations that are installed between now and 2010 will likely 
have production capacity factor levels similar to that shown on the new DOC wind map 
(Tr. Vol. 6, p.58, line 25 – p. 59, line 20). 
 
Finding 24 It is not necessary for NREL to validate the maps before the state relies on 

them (Tr. Vol. 6, p. 61, line14 – p. 62, line 7).    

 
Finding 25 The additional cost savings, over calculated for historical wind capacity 
factors, that would result from utilizing the new DOC wind maps in the wind component 
of DG alternative is an additional $308 million (Exh. 33, p. 11, line 21 – p. 12, line 5). 
Finding 26 The Xcel analysis for DG wind was done using non-production tax credit 
(PTC) pricing. (Exh. 5, p. 65, Table S-9). 
 
Finding 27 Xcel could utilize the PTC tax credits beginning in 2009 (Tr. Vol. 1, p. 29, 
lines 4-11).  
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Finding 28 The DOC renewable DG scenario developed through their EIS process is 
the only scenario developed independently from the Xcel PA Group analysis.  (Exh. 43, 
p. 1, line 25 – p. 4, line 2). 
 
Finding 29 A combined impact for an increase from 38% capacity factor to 45% and 
the PTC credit cost savings for 500 MW of wind scenarios amount to $986 million 
dollars PVRR (Tr. Vol. 5, p. 34, line 9 – p. 38, line 1). 
 
Finding 30 Some adjustments to the Xcel base case modeling scenario, continued 
operation of Monticello, are reasonable (Exh. 45, p. 54, line 12 – p. 55, line 4).     
 
Finding 31 Monticello Nuclear Generating Station routinely releases many tens to 
hundreds of Curies per year, and in some years many times that amount. (Public Exhibit 
16, Item 10) 
 
Finding 32 All Monticello radioactive releases have the potential to be biologically 
active.  Of particular concern are Alpha and Beta emitters that can be ingested and /or 
inhaled. (Xcel Ex. 1. Appendix A. p. 3-4) 
 
Finding 33 There is no safe level or threshold of ionizing radiation exposure; risks are 
proportional to dose; and the projected number of health effects at low doses is greater 
than previously thought.  Once internalized, the dose provided by each radionuclide is 
very small but continuous, and extremely efficient in killing cells of tissue that is in close 
proximity, thereby opening the door to cancers and other diseases.  (Public Exhibit 16, 
Item 10; TR., St. Paul Afternoon Public Hearing, p. 51) 
 
Finding 34  The Applicant and the State presume that if monitored radiation levels are 
indistinguishable from background levels, no adverse public health impacts will occur. 
(FEIS p.33) 
 
Finding 35 Monticello radiation monitoring does not detect where known radiation 
releases go at any point in their radioactive decay period after they have been released 
from the stack.  (TR. Vol. 4 p. 68-69) 
 
Finding 36 The strategy to manage Monticello radioactive waste gasses is a dilution 
strategy whereby waste is vented out a 100 ft. stack.  (EIS p. 33) 
 
Finding 37 The radioactive waste gasses dilution strategy provides a plausible 
explanation for negative public health impacts when waste gasses are released, and 
positive public health impacts when the release of radioactive gasses ceases (Public 
Exhibit 16, Items 7 & 8; TR St. Paul Afternoon Public Hearing, p. 54-55)  
 
Finding 38 If the Application is granted, a serious accident could occur at Monticello 
from any one of any number of causes, including metal embrittlement (TR. Vol. 2 p. 96) 
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Finding 39 The “bath tub curve” of the Monticello capital budget distribution 
illustrates a growing potential for a serious accident. (TR. Vol. 5. pp 8-9) 
 
Finding 40 Because of the significant potential for a serious accident at Monticello, 
the Applicant will not operate the plant without subsidized liability protection provided 
by the Price Anderson Act.  (TR. Vol 5 p 13) 
 
Finding 41 An attack on Monticello is possible and it could cause major harm. (TR. 
Vol. 4, p. 9) 
 
 
 
 
Conclusion 1  The PA Consulting Group Report on DG options is fatally flawed 
because of the limitations placed on input assumptions. 
 
Conclusion 2  The non-renewable DOC DG alternatives, since they also 
examined the same DG scenarios as developed by the PA Consulting Group for Xcel but 
with different base case assumptions (Exh. 45, p. 65, lines 1-6), suffer from the same fatal 
flaw input assumptions as the Xcel DG scenarios.  Therefor the DOC non-renewable DG 
alternatives are also unusable as realistic alternatives to Monticello. 
 
Conclusion 3  The Applicant, Xcel Energy, failed to comply with the 
Commission’s April 7, 2005 Order requiring an analysis of a Community Based Energy 
Development alternative 
 
Conclusion 4  The selection of a renewable energy alternative to Monticello in 
this proceeding would also serve to satisfy statutory Renewable Energy Objective 
requirements. 
 
Conclusion 5  Production estimates for wind energy systems in generation 
alternatives should be based on the new DOC win maps at 80 meter hub heights 
 
Conclusion 6  The PTC tax credit savings should be included in modeling 
scenarios that include wind generation.   
 
Conclusion 7 Utilizing adjustments for historical capacity factors, increased capacity 
factor due to technology improvements, adjustments for economic benefits, and for PTC 
benefits reduces the cost of the DOC renewable DG alternative from $2.6 billion PVRR 
to $687 million PVRR. 
 
Conclusion 8  The DOC initial summary of the overall economic analysis of 
central station alternatives, the CN method in Table 5 (Exh. 45, p. 36) and the system 
method in Table 12 (Exh. 45, p. 61) should be the basis for adjustments to central station 
scenario costs. 
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Conclusion 9  Utilizing adjustments for increased capacity factor due to 
technology improvements, adjustments for economic benefits and for PTC benefits 
reduces the cost of the Gas/Wind alternative to $400.6 million PVRR below that of 
continuing Monticello operations for the system model scenario with 320MW of wind, 
and the cost of the CN method scenario with 600 MW of wind to $629 million excess 
PVRR. 
  
Conclusion 10  It has not been demonstrated by evidence in this record that the 
project as proposed in the application is more reasonable and prudent than other 
alternatives presented in this record.  The consequences to denying the certificate can 
actually be more favorable to society than the consequences of approving the certificate.  
It has not been shown that the non-renewable facility requested in the application is in the 
public interest when compared to renewable energy CBED alternatives. 
 
Conclusion 11  The Applicant and the EIS fail to analyze the potential for Alpha 
and Beta emitters that are releases to be internalized by humans during the  
course of their radioactive decay, or to consider the potential for internalized radioactive 
gasses that were released from Monticello to cause adverse public health impacts. 
 
Conclusion  12 Radioactive gasses released from Monticello are internalized by 
humans and cause adverse public health impacts..  
 
Conclusion 13  There is a significant potential for a serious accident at Monticello 
that causes public health and property damage if the Application is granted. 
 
Conclusion 14  An attack on Monticello could result in a major release of radiation 
with significant adverse public health and property consequences.  
 

 

 

 

 

____________________________________         _______________________________ 

George Crocker     Dated 
Executive Director 
North American Water Office 


