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I. WITNESS INTRODUCTION 

Q. PLEASE STATE YOUR NAME AM) BUSINESS ADDRESS. 

A. My name is Olesya Denney. My b~~siuess address is 61 10 CheslGre Line Nortl~, 

Plymot1tl1, MN 55446. 

Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY? 

A. I am employed as a Senior Consultant by QSI Consulting, Inc., a cons~dting fnm 

specializing in regdated ~ltility industries. 

Q. PLEASE DESCRIBE YOUR EDUCATIONAL BACKGROUND AND 

PROFESSIONAL EXPERTXNCE. 

A. I hold a P11.D. in Economics from Oregon State University (Corvallis, OR). In 

addition, I hold a M.S. 111 Econolnics from the same institution and a B.S. in 

Eco~lornics from Novosibirsk State University (Russia). My professional 

experience tllat i s  directly relevant to this testimony stems from my academic 

worlc, as well as graduate studies in the field of natusal resource and 

e~lviromnelltal econolnics. This worlc included academic research concerning tile 

ellvirolmelltal impact of energy ind~~stlies at the Institute of Economics 

(Novosibirsk, Russia) and teaching a course of Environmental and Natural 

Reso~wce Econolnics at Novosibirsk State University (Russia). My master's 

studies at Oregon State U~iversity focused on the empirical methods for 

economic val~~ation of non-market goods such as open space and other 
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envkonrnental amenities. I have several academic publications. 

Also relevant to this testimony is my experience in state regulatory 

proceedings: While worlcing at QSI Consulting, Inc. and earlier at AT&T, I 

assisted expert witnesses with economic and quantitative analysis and testimony 

in approximately twenty telecormnunications cases. In addition, I filed my own I 

testimony in the telecomn~u~ications cost case U-13531 of the Michigan Public 

7 (1 Service Commission. Exhibit A to this testimony contains my resume. 

A. This testimony was prepared on behalf of the Staff of the Public Utilities 

Corg.mission of S 0~1th Dakota. 

11. PURPOSE OF TESTIMONY 

Q. PLEASE STATE THE PURPOSE OF YOUR TESTIMONY IN THIS 

PROCEEDING. 

A. The main objective of Staff in this proceeding is to ensue that the Co-owners 

have met the req~lirements of applicable portions of tlle S o ~ ~ t h  Dakota Codified 

Law ("SDCL") Chapter 49-41B and the Administrative R~des of South Dakota 

("ARSD) Section 20:10:22, with respect to the Co-owners application for a 

Peinlit (Application) for a 600 MW (net) coal-f~ed electric generating facility and 

associated facilities known as Big Stone 11 (or, the Project). 
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More specifically, according to SDCL 49-41B-13, the Co-owners' 

Application may be denied, retunled, or amended at tlle discretion of the Public 

Utilities Commission for: 

1) Any deliberate misstatement of a material fact in the application or in 

accompanying statements or sirtldies required of the applicint; 

2) Failure to file an application generally in the form and content 

required; or 

3) Fail~ue to deposit the initial suno~mt with the application as required by 

5 49-41B-12. 

F~u-ther, SDCL 49-41B-22 states that it is the Applicant's bmden of proof to 

establish that: 

1) The proposed facility will comply with all  applicable laws and ~xiles; 

2) The facility will not pose a threat of serious injury to the environment 

nor to the social and economic conditioil of inhabitauts or expected 

inhabitants 111 the siting area; 

3) The facility will not s~lbstmtially impair the health, safety or welfare 

of the illhabitants; and 

4) The facility will not uuld~lly interfere with the orderly development of 

the region wit11 d~ie consideration having been given the views of 

governing bodies of affected local ~mits of govemnellt. 

Q. ARE THERE OTHER AREAS WHICH YOU WILL EVALUATE IN 

23 I1 YOUR TESTIMONY? 
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A. Yes. In addition to ensuring that the Applicant has complied with all laws and 

rules, I will provide the Coinmission with additional information relevant to the 

Commission's stated purpose of promoting consumer utility interests through 

p~~b l i c  policy.1 

- 

Q. HOW WILL YOUR TESTIMONY BE ORGANIZED? 

A. The next section of my testimony will address the Applicant's legal requirements, 

focusing on tlle specific language fo~md in So~rtll Dakota statutes. I will ligldight 

the req~zirements that were not fidly addressed, sucl~ as the calc~llation of 

enviroixnental impacts of the project. I will present Staffs own calculation of the 

inonetized negative environmental impacts, and compare them to the positive 

economic impacts of the project. I will, in tlle final section of my testimony, 

provide the Colnmission with high-level analysis regarding additional potential 

risks to consumers associated with the development of tlis Project. 

Piil. EVALUATION OF THE APPLICATION 

Q. PLEASE EXPLAIN YOUR GENERAL APPROACH TO THIS 

TESTIMONY. 

A. This testimony is structured to address the main criteria for eval~~ating t l~e  

Applicatioil contained in SDCL 49-41B and ARSD 20:10:22. These criteria are 

gro~~ped into the following five categories: 

According to the South Dakota Public Utilities Commission website, 
I~t~://www.state.sd.us/uuc/wl~atis~uc/index.hn, one of the Commission's objectives is stated as 
follows: "Assists the public in making wise utility choices, promote consumer utility interests 
through public policy, and resolves disputes between customers and their utilities." 
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'Table 1. Criteria for Evaluatioa of the Application 
A. Co~npleteness of the _Application 

'An application may be denied, returned, or mended at the discretion of the 
Public Utilities Commission for: 

i SDCL 49-41B-13 i(2) Failure to f e  an applicatioa generally iu the form and contat requised by 
/this chapter and the rules promulgated tlieseunder; . - 

'B. Deliberate ~nisstatements 
:An application may be dalied, retunled, or me~ided at the discretion of tlle 
Public Utilitizs Cornfission for: 

SDCL 49-41B-13 ( 1 )  Any dalibelate miutatanelrt of a lnufuial fact in the application or in 
accompanyhg statemefits or studies required of the applicant. 

Compliaice with all applicable laws and ~ d e s  
Applicant's burden of proof The applicant has the burdell of proof to establish 

DCL 49-41B-32 that: - - 

a (1) The proposed facility win coml~ly with all applicable laws arid 1111~s; 

'D. Enviromiental Impacts 

- 

E. Community Impacts 
licanls burden ofprooE The applicanthas the burden of proof to establish 

DCL 49-41B-22 

region midl dui! consideratioa l~a.\-i~lg been $.\-en the views of govel~liiig 1 
bodies of affected local units of govermieut. 

11. Evaluation of the Application 

A. Completeness o f  the Application 

Q. IS THE APPLICATION COMPLETE AS DEFINED BY THE 

REQTXREMENTS OF SDCL 49-41B AND SPECIFIED IN ARSD 20:10:22? 
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A. The application addresses most of the issues required by SDCL 49-41B and 

ARSD 20:10:22. For example, the Application contains a reference table2 that 

lists the description of each section of ARSD 20:10:22 and provides references to 

the corresponding sections of the Application where the requirements of the 

specific sectioil of ARSD 20:10:22 are addressed. However, a close reading of 

the requirements of each section of ARSD 20:10:22 shows that certain issues are 

addressed witho~lt the specific details required by the rule. Examples of the 

missing details include the absence of required maps, estimates of monetary cost 

of decommissioning, description of irreversible changes, etc. Table 2 provides a 

list of missing details explicitly req~~ired by rule and explains whether the missing 

information was adeq~~ately addressed in discovery: 

Application, pp. xiii-xiv. 
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20:10.22.04 l~eneral lnformalion of appl~cal~on for permil l~ot Appiimble I 
20:10:22:05 

20:10.22:06 

20:10.22:0? 
20:10:22:08 
20:10:22:09 

20:10.22:10 

I IU13CY31SY. I 
20: 10 22.16 l~tfecls on leneslnal ecosyslems I~aed.ng I;rnzs and mignlon palhv~ays no1 prov.ded /yes: Slail 2-15. 

Applinlion contenls 

Names of parlicipanls 

Name ot o.vner and manager 

20:10:22: 11 

20:10:2212 

20:10.2213 

20:10.22.14 

20:lO 22:15 

Purpose of facilily 
Esllmaled cosl of faclily 

Demand for faciily 

liully discussed. 
20:10:221Q l~ocal  land usa mnlrols 

Usl of permils does no1 "slele when each permil appl~mlion 
will be led." 
Not all names!phone numbers of "all personspert~c~apling in 
Iha proposed facilily" were provided. 
Descn~llan oi the nghls of ownership not provided. 

General site description 

Allemalive silss 

Environmenlnl lnlormalion 

Eflecls of physlcal environmenl 

Hydrology 

20:10.2217 

20: 10:22:18 

20:10:22:20 IVlaler quality I 
20:.10.22:21 l ~ i r  qualily 

Partially' Slaff 1-5' Dales for filing some (but no1 
all) permits were provided. 

Yes: Stalf 2-6. 

Yes; Slafi 1-1. 

Dala, dela sources, iorecasl mzlhods or mndels not pmvrded. 

0:10.22.22 ITime schedule I I 

Yes: lnleruenors RFP 1-3 (Specific dale and 
models no1 provided). Slatf 3rd S e l g  2. 8. 9. 

$laps of cerneleries, historical properties end other public 
fadilies no1 provided 

1. lrreversable changes no1 ldenlilied. 2. Environmenlal 
efiecls nu1 calculated 
Geologicdl conlminls are no1 discussed. 
1. Idlap o i  waler drainage no1 provided 2 Use of aquiiers not 
.,,.-.,---A 

EBecls on aquatic ecosyslems 

Land use 

L - 
20 10 22 23 I ~ o ~ n m u n ~ t y  11npar.1 l~ lans  lo caord~nale with disaslerselv~ces no1 d~scussetl [yes Staff 2-21 

I I l~artlallv Slafl2-22 and 2-23 lJob classfical~on~ 

17.19.24, i e .  . 

Yes Slaff 2-8 

1. Yes: Slaff 2-6. 2. No. 

Yes: Stall 2-10, 

Yes. 1: ~lutf2- '1 1. 2: stall 244. 

20:10 22:24 l ~ r n ~ l o y m r n ~  rslrmales l ~ o b  dasai~cel~ons no1 provided Ifor con~aclon and subcon~radors not yet 

1. The existence of cerlaln land uses no1 clarified. 2. Number 
oldisplaced persons nal provided. 3. Impact on farming no1 

20 10:22:25 IFulurr add~lions end mo66ml.ons I 
20: 10 22:28 1~alure of propaseo conversion hc11 ly l ~ o n s u m ~ l ~ o n  rale 01 moleruls no1 idenlT.ed /yes. Slaif 2-24 and 2-25. 

Yes: 1: Slaff 2-16. 2: 2-17.3: 2.18. 

20:10.22.34 l~ransrnission lacilrly layout and rnnslruc~ionl~oi Applicable I 

20:10.22:27 lPmducls lo be produced 
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No map of iransportalion of iualsourors Rail issues no1 
discussed adequately. 

Exp1~1ed efhclency no1 nlculeled. 
Monelnri cilsl of d~commissioning not provided. 

20:10:22:28 

20:10,22:29 

20'10:22:30 
20:10:22:3'1 
20:10 2232 
20:10:2'2:33 

20: 10,22:35 

20:10:22:36 

20,10:22:37 

20:10:22:38 

20:10:22:39 

20:10:2240 

M"p: Yes: slali 2-27' ParBally: 
Staff 3.35 - 340 (Ihese responses focus on 
current roil slluolian mlh 6ig Slone I). 

Yes: Staff 2-28, Rolles Dlrecl p. 23. 
Yes: Staff 2-25. 

Fuel lypr used 

Proposed primary and secondary lud and 
lransporlalion 

Allemalive energy sources 
Solid or redioacliva vrasle 
Eslimale 01 expected eihciency 
Decommissioning 

Informal~on concerning lmnsmlssion 
bulilies 
Addilionol informalion in applicalion 
Slalemenl required describing gas or lhquid 
lmnsmlssion lineslandards of conslruclion 
Gas or liquid transmission Re  desuiplion 

Teslimony and axhibits 

Applicallon for party slalus 

Not Applicable 

No1 Applicable 

Not Applcable 
Appllcalion dnas no1 'show Ihe ivilnesses supporling I ~ E  
informalion conlalned in Ihe application." 

IVilness names are cunlainad in Ihe Applicanls' 
D~recl Trsl~monies 

Not Applicable 
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As seen from this table, the Applicants provided most of the missing details in 

discovery responses. However, certain important subjects have not been 

adequately addressed. First, the Application does not contain a calculation of 

environmental effects "to reveal and assess demonstrated or suspected hazards to 

the health and welfare of l~uman, plant and animal cornm~ulities.. ." as req~lired by 

ARSD 20: 10:22: 13. Staff believes that such calculation should be in monetary 

terns, wlich would provide an appropriate point of comparison to the positive 

monetary impacts of the project on the couun~mity and state, for which the 

Applicants provided aggregate monetary meas~u-e~.~ Section II1.D of this 

testimony contains S t a s  own estimation of the environmental inlpact. 

Second, neither the Application, nor the Applicants' disect testimonies 

provide a discussion of the cursent rail coal delivery problems - a discussion that 

would be appropriate under section ARSD 20: 10:22:29 (transportation). 

Specifically, in its March 9,2006, letter, Otter Tail Power Company notified the 

Commission that it is experiencing coal delivery issues. The letter explained that 

I1 this problem is not unique to Otter Tail, that it started a year ago and has been 

II escalating, and that because of these delivery problems Big Stone 1's coal reserves 

are down. 

Responding to the Commission's March 10,2006, questions regarding t l~e 

coal delivery problem, Otter Tail stated that the cause of the probleln is the 

Application, Section 5, 
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Note that BNSF provides the only rail line to Big Stone. The Applicants considered the absence 
of a competitive rail line as a disadvantage of Big Stone's site in their analysis of alternative sites. 
(See Direct Testimony of Mark Rolfes, p. 9.) 

Responses to March 10,2006, PUC e-mail questions, Request No. 1. 
Responses to Staffs 3rd Set of Data Requests, Request No. 34. 
See also http://www.state.sd.us/puc/pucevents/CoaI%2OTrah%2O~ntg%2006~SMtgO6.l~m. 

Responses to March 10,2006, PUC e-mail questions, Request No. 2. 

Responses to Staffs 3rd Set of Data Requests, Request No. 35. 
Responses to staffs 3rd Set of Data Requests, Request No. 36. 

Id 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
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delivery service of Blsrlington Northern Santa Fe Railways ("BNsF")~ rather than 

an issue with coal production or a deficit of railcars.' In its data response to 

tile Applicants also referred to BNSFYs presentation at the April 21,2006, 

SD PUC7s RaiIroad slipping Meeting where the railroad cited a 2005 supply 

disruption and an unprecedented coal demand as two factors driving the coal 

s~lpply Otter Tail also explained that it has no legal options to force 

BNSF's perfonnance.8 

Alt l~o~lgl  Otter Tail hsed an emergency short-term contract with a 

Montana mine to successfully replenish its stockpile by May 4,2006,' (which 

shortened rail distance) this option is not viable in the long-tenn beca~~se the 

higher-sulfiu content of Montana coal requires additional sulfur dioxide 

allowances, ~nalcing tlis option prohibitively expensive. l o  As an additional factor 

in replenishing Big Stone 1's coal s~~pply, BNSF provided to Big Stone a 

temporary third train, and c~usently Big Stone co-owners are in discussions with 

the railroad to lnalce this tlird train permanent." 
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1 11 Otter Tail stated that according to BNSF, "fluidity will only return with 

more kaclc cohstnlction, which is a year or 'iwo away."12 Although d~uing the 

II April 21,2006, SD PUCYs Railroad Slipping Meeting BNSF did highlight its 

11 extensive plans for capacity expansion, the presentation also indicated that the 

demand for coal transportation will continue to grow. Specifically, BNSF's 

presentation listed a total of 24 proposed coal-fired generation plants that will 

req~ire rail service in the Western United States and that are expected to start 
I 

operation between 2006 and 2012.'~ In other words, growth in demand for coal 

transpol-tation is going to contin~le, and it is not clear whether the BNSF's railroad 

lo 11 capacity expansion plans will solve the coal delivery problem by the time Big 

l1 II Stone I1 becomes operational (which is 20 1 I), or whetlier the coal delivery issue 

will persist. It would also be desirable if the Applicants discussed whether the 

presence of coal delivery problems would equally affect all alternative sites for 

this project (ARSD 20:10:22: 12), or whether the analysis of alternative sites 

l5 II would result in a different site selection (different than Big. Stone) if the coal 

l6 I1 delivery problems were factored into the analysis. 

l7 I1 Third, the fi~ture estimated consLuner demand (ARSD 20: 10:22: 10) is not 

18 11 adeq~lately discussed. Specifically, the Application contains a verbal discussion 

of the forecasting metl~ods,'~ but does not provide the required "data, data 

2o I1 sources, ass~mptions, forecast methods or models" required by rule. Although a 

" ~ e s ~ o n s e s  to March 10,2006, PUC e-mail questions, Request No. 4. 
l3 BNSF Railway Presentation at SD PUC April 21, 2006 Meeting, slide 16. The last, twenty-fifth 

plant on this list does not have the year on-line listed, and as such, was not included in this count. 
l4  section 3 of the Application. 
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significant amo~lut of detail regarding forecasting models and data was provided 

in responses to ~nterrogatories,'~ these responses do not provide for the 

Commission a user-friendly and exhaustive surmnary of the forecast models and 

data supporting the Application's demand estimates. For example, SMMPA's 

Integrated Resource plan16 contains a detailed description of the economebic 

models used to generate load forecasts. However, the specific forecast numbers 

listed in this doc~unent are different when compared to the SMMPA's load 

forecast presented in the ~ ~ ~ l i c a t i o n , ' ~  suggesting that some of the data, inputs or 

methods used to generate SMMPA's forecast presented in the Application are 

different from the forecast doc~unented in SMMPA's Integrated Reso~rce Plan. 

The Applicants, including SMhlPA, did provide detailed information on 

modeling in their recent responses to Staffs 3rd Set of Data Request. However, 

d ~ ~ e  to the timing of these responses and the ano~mt  of s~~pporting material (which 

was often laclb~g adeq~~ate explanations a b o ~ ~ t  the orgqlization and hierarchy 

between different files), Staff was not able to f ~ s h  its analysis of the Applicants' 

demand models before filing this testimony. 

F~lrther, demand forecasts of some of the Applicants are inacc~xrate 

beca~~se they do not properly account for Demand Side Managerne~lt ("DSM") 

programs. Specifically, both SMMPA and Otter Tail Power Company stated i.11 

Specifically, in Responses to Intervenors' 1st Request for Production, Request No. 3 and more 
recently - in responses to Staff's 3rd Set of Data Requests, Requests Nos. 2,8,9, 17,19,24 and 
28. 

l 6  Provided in Responses to Intervenors' 1st Request for Production, Request No. 3. 

Table 3-7 on p. 57 of the Application. Compare these numbers to the load forecast of SMMPA's 
Integrated Resource Plan provided in Responses to Intervenors' 1st Request for Production, 
Request No. 3. (Table IV-1, pp. IV-17 - IV-18). 
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I/ their responses to interrogatories that their DSM savings are not fi~lly reflected in 

II their load demand forecasts presented in the ~ ~ ~ l i c a t i o n . ' ~  Although GRE stated 

that its "existing DSM programs" are accounted for in its forecast,lg the relevance 

of this statement is somewhat q~~estionable because not only existing, but also 

I1 fi~hire DSM programs should be accounted for in a proper forecast. GREYs own 

I1 statements suggest that it is expanding its DSM programs: "GRE has consistently 

I1 been increasing its efforts wit11 respect to . . . DSM programs.. ."20 and "GRE has 

11 more than doubled spending on coilsematioll programs from 2002 . . . to 2004[,] as 

11 well as nearly doubling the ann~zal energy savings over the same time period."" 

Note that GRE7s load forecast2' is made for a period starting in 2004. It is 

reasonable to assume that this forecast was made based on data prior to 2 0 0 4 . ~ ~  In 

other words, the above referenced doubling of the DSM's effort between 2002 

aud 2004 is likely not captured in GREYs forecast. 

5. Deliberate misstatements 

Q. DID YOU IDENTIFY ANY DELIBERATE MISSTATEMENTS BY THE 

APPLICANTS? 

l 8  Responses to Intervenors' 1'' Set of Interrogatories, Requests Nos. 16 and 17. According to Otter 
Tail's response to request 16, its controllable load programs -the largest component of its DSM 
programs - are not reflected in demand estimates, while other DSM programs are accounted for in 
the forecast. 
Responses to Intervenors' 1" Set of Interrogatories, Request No. 16. 

'O Responses to Intervenors' 1'' Set of Interrogatories, Request No. 15. 

Id. 
" Table 3-4 on p. 50 of the Application. 
'3 Direct testimony of Richard R. Lancaster explains that GRE's forecast is based on historic usage 

patterns and load factors (p. 16). 
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11 A. No. Staff noticed a number of statements that are inconsistent with the supporting 

material, but these inconsistencies may be stemming from the sheer amo~mt of 

application mateiials, the number of the Applicants' witnesses andlor the time 

span over which the materials were filed. One example is the statement of the 

Applicants' witness Mr. Skoglund regarding noise for the Big Stone I1 site. Mr. 

Skogl~md explained that although there are no quantitative standards in South 

Dalcota, the Applicants used Minnesota noise standards for reference purposes. 

Mr. Slcoglund explained that he prepared section 4.5.4 of the Application titled 

"Noise." Futher, Mr. Slcogl~md stated that Big Stone I1 will comply with 

lo I1 Minnesota noise standards.24 A review of section 4.5.4 of the Application shows 

I1 that this statement is incorrect. The Application actually concludes "[ilncreases 

l2 I1 fiom Project are not predicted to cause any new exceednnces of the reference 

Minnesota noise  standard^."'^   he Application is referring to tlle fact that at two 

l4 11 out of the f o ~ u  noise monitoring sites in the Big Stone area, Minnesota noise 

l5 I1 standards are currently violated (exceeded), aud the additional noise froin Big 

l6 I1 Stone 11, although increasing the total level of noise slightly, would not cause 

noise violations at the other two sites - sites that currently comply with the 

Minnesota noise standards. However, the Application does not conclude that Big 

Stone II woulld comply with the Minnesota noise standards. 

Another example is the Applicants' statements d~lring the S eptelnber 2005 

21 11 p~blic heariug abo~lt fi~ture mercury emissions. At the hearing, Mi-. Grauman 

" Direct Testimony of Andrew J. Sltoglund, p. 3. " Application, Section 4.5.4, p. 107. Emphasis added. 
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stated that "we will have sulfur dioxide, nitrogen oxide, and mercury emissions 

-from both ~mits that are targeted to be less than or equal to Unit 1's emissions in 

2004."~~ A similar statement was included in the Applicants' exhibits to the 

Following Commission Chairman Hanson's request at the hearing to 

provide charts depicting emissions of several poll~tants, the Applicants sent a 

letter to the PUC containing such charts.28 A chart for mercury showed total 

emissions for Big Stone I and 11 at a level tllat is approximately two times higher 

than 2004 emissions for Big Stone I. The chart did contain another data point 

marlced "BSP I and I1 Future Target," but the note to this data point explained that 

tlis target is based on "So~~th  Dakota mercury allowance allocation under the 

Clean Air Mercwry R~lle." Note that in his Direct testimony Mr. Grawnan 

testified that the Applicants "are ~ulcel-tain if that goal cz i  be reached given the 

performance variability of mercury emission control meas~rres.''~~ 

FLU-ther, St& failed to fnld a discussion 111 the Application, Direct 

testimony, the accompanying materials or discovery where the Applicants would 

explain how they plan to aclieve the mercury target that is lower than 2004 Big 

Stone I's merculy emissions. It s l ~ o ~ ~ l d  be noted that the Applicants' testimony 

does discuss briefly their participation in the ongoing research on mercury 

26 Transcript of Proceedings, September 13,2005, pp. 32-33. 
'7 The Applicants' Exhibit la, slide 17. 
" This October 10,2005 letter was provided in response to Stueve 1" Request for Production of 

Documents/Interrogatories, Request No. 12. 
" Direct Testimony of Teny Grauman, p. 12. 
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I1 red~~ction emissions.30 However, it is unclear fiom this discussion whether this 

II research is expected to bring any concrete improvements in mercury emission 

11 controls in the near fi~ture - improvements compared to the mercury emissions 

1 1 ,  rate assumed for Big Stone 11.~' AS for the specific information, the Applicants' 

ll Prevention of Significant Deterioration Const7.z~ction Pernzit Application ("PSD 

11 Permit ~ ~ ~ ~ i c a t i o n " ) ~ '  mentions only one mercury emission rate -the rate set by 

/I the Clean Air Merc~try Rule. According to StafPs calc~1lation,3~ this rate would 

I1 res~lt 111 the level of merc~~ry emissions for Big Stone I and I1 rmits that would be 

/I approximately two times higher than Big Stone I 2004 emissions. In other words, 

lo II the Applicants' statement that mercury emissions are targeted to be less than 

l1 /I c~ment mercury emissions is misleading beca~~se it is not s~pported by the record. 

l4 I1 Q. . WHAT EVIDENCE DID THE APPLICANTS PROVIDE TO SHOW THAT 

12 

13 

l5 II THE FACILITY WILL COMPLY WITH ALL APPLICABLE LAWS AND 

C. Compliance with all applicable laws and rules 

l6 11 RULES? 

30 Id., p. 13. 
31 Page 13 of Mr. Grauman's testimony states that testing of mercury controls at W.A. Parish 8 Unit 

brougllt "encouraging results." However, Mr. Grauman also explains that this unit is "equipped 
with emissions control equipment similar to what is proposed for Big Stone I1 Unit." In other 
words, the exact meaning of the phrase "encouraging results" is unclear: Do the test results 
simply confinn the expected emissions rate for Big Stone I1 (which is the mercury emissions rate 
required by federal regulations), or show a smaller emissions rate than the rate assumed for Big 
Stone II? 

3\pplication provided in response to Staff 1'' Set of Data Requests, Request No. 5. 
33 See Section 1II.C and Exhibit B to this testimony for details. These calculations produce the same 

results as Burns & McDonnell's calculations summarized in Responses to Staffs 31d Set of Data 

I Requests, Request No. 46. 
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I1 A. The Applicants stated that Big Stone 11 will comply with all local, state or federal 

regulations and standards related to various aspects of Big Stone 11 construction 

and operation such as l~~drology:' water cluality,3' aquatic ecosystems,36 landfill 
I 

1 1 .  and solid waste disposal,37 air quality,38 radioactive waste:' local regulations such 

ll as zoning and building,"' plant decornmi~sionin~~' and cult~ral r e so~uces .~~  

11 . The Application contained a list of the applicable potentially required 

11 permits and approvals by project stage, agency and government level.43 This list 

11 was further updated in a data response to staff? where the Applicants indicated 

the status of each pennit. According to the updated list, a number of permit 

applications had been filed with the appropriate agencies, including the PSD 
I 

Pennit (Air Pennit) and Solid Waste Disposal Permit Applications with South 

Dakota DENR, Water Appropriation Pelmit Application with So~lth Dakota 

Water Rights Program, Transmission Route Pennit Applications with the 

Minnesota and So~~t l l  Dalcota PUCs, and the certificate of need for the 

tra~smnission line with fiu1esota PUC. It is Staff's understanding that on April 

20,2006, So~1tl.1 Dalcota DENR issued a p~lblic notice and a Statement of Basis for 

Direct Testimony of Daniel Jones, p. 5. 

Id. p. 9. 

Id., p. 13. 
Direct Testimony of Teny Graurnan, p. 19. 
Direct Testunony of David Gaige, p. 2. 

Direct Testimony of Teny Grauman, p. 20. 

Id., p. 21 

Direct Testimony of Marlc Rolfes, p. 23. 

Direct Testimony of K. Anne Ketz, p. 17. 
AppIication, p. 5. 
Response to S t a r s  First Data Request, Request No. 5. 
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II draft PSD Permit for Big Stone 114', and in May 2006 - draft Solid Waste Permit. 

11 In addition, the Western Area Power Ahninistration has issued a draft 

I1 STANDARDS? 

11 A. The Applicants stated that Big Stone 11 will comply with the c~urently effective 

standards of mercury emission per megawatt ho~r." However, mercury emission 

rules may change if and when the EPA finalizes its mercury cap-and-trade n~les. 

According to the EPA rules issued in March 2005, each state was given a certain 

mercury emission budget - a budget expressed in physical units of annual 

~ mercury emissions. Certain aspects of this rule, incl~lding the allocation of the 

cap between states, have been challenged,47 so that the budget allocated to South 

Dakota under tlGs nile cannot be considered final. Nevertl~eless, this budget 

presents the best available estimate of the fi~ture cap, and the Applicants discuss 

this budget in relation to Big Stone I and 11's nlercury emissions. Specifically, 

they state that South Ddcota's mercury budget, according to March 2005 EPA 

nlles, is 144 po~mds per year starting in 2010, and it is reduced to 58 pounds per 

l9 11 year starting in 2018." The Applicants also state that their goal is to red~lce 

2o I mercluy emissions to at least 144 pounds to avoid p~~chasing additional 

'j Available at h t t D : N w w w . s t a t e . s d . u s l d e n r / D E S I A i r O u a l i t .  
46 Direct Testimony of David Gaige, p. 14. 
" hhttl,://~~~.epa.~ov/air/mercu~ule/ru~e.htm#oct05a. " Direct Testimony of Teny Grauman, p. 12. 
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allowances, b~ l t  they "are uncertain if that goal can be reached given the 

performauce variability of mercury emission control measures."" Note that Big 

Stone I and I1 are projected to emit approximately 400 pounds a year.50 This 

implies that in order to aclieve the 201 0 cap of 144 po~mds, mercury e~nissions 

should be redt~ced by more than two times, and i.11 order to achieve the 201 8 cap 

of 58 po~mds, tlle emissions should be reduced by more than six times. As 

already discussed above, tlie Applicants are pa t ic ipa tg  in research regarding 

rnercmy emissions control." Although the Applicants do not quantify tlle 

expected results and timeline of tlis research, tlis research may bling 

improvements to mercury emissions controls. 

Q. IS IT CORRECT THAT BURNS AND MCDONNELL'S PHASE I 

REPORT ON BIG STONE I1 ASSUMED MERCURY-MITIGATION 

TECHNOLOGY WITH LOWER MERCURY EMISSIONS THAN THE 

CURRENT DESIGN OF BIG STONE II? 

A. Yes. The Phase I Report assumed activated carbon injection teclmology with the 

mercury emission rate of .00002 lb /~Wh,"  which is approximately two times 

4g Id. 
j0 This number is based on the chart "Big Stone I and 11. Mercury" attached to the October 10,2005, 

Applicants' letter to PUC. This chart was provided in response to Stueve 1" Request for 
Production of Documents/Interrogatories, Request No. 12. This number is consistent with Staffs 
own calculation of Big Stone 11's mercury emissions at around 194 pounds annually (see Exhibit 
B to this testimony) and the Applicant's estimate of 2004 Big Stone 1's mercury emissions at 
189.9 pounds provided in response to Stueve 1" Request for Production of 
Documents/Interrogatories, Request No. 13. 

51 Direct Testimony of Teny Grauman, p. 13. 

'"xhibit 24-A to the Applicants' Direct Testimony, p. 2-4. 
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1 

2 

11 variability of mercury controls, it appears that other coal-fired plants that are 

less than the mercury emission EPA standard of 0.000042 lb/MWh adopted in tlle 

current design of Big Stone 11. However, even with this techwlogy, total 

3 

4 

5 

I/ s~~bject to the mercury cap would be facing shnilar difficulties. In other words, 

emissions from ~ i g  Stone I and I1 wo~dd lilcely exceed the fi~ture state budget. In 

other words, Big Stone Units I and 11 would have to purchase additional mercury 

allowances. Given the above quoted Applicants' statement abo~zt the performance 

the price and availability of additional mescLlry allowances is a rislc factor in Big 

Stone 11's ability to operate in compliance wit11 mercury cap rules. 

D. Environmental Impacts 

Q. WHAT EVIDENCE DID THE APPLICANTS PROVIDE IN ORDER TO 

SHOW THAT BIG STONE I1 WILL NOT POSE A THREAT OF SERIOUS 

INJURY TO THE ENVIRONMENT OR HEALTH OF THE 

INHABITANTS IN THE SITING m A ?  

A. The Applicants observed that because Big Stone I1 is to be constnicted on a 

brownfield, the environmental impact would be The Applicants stated 

that Big Stone I1 will comply with all local, state and federal regulations and 

standards related to vaious aspects of natusal resources such as hydrology,54 

water quality,55 landfill and solid waste disposal,j6 and air 

53 Direct Testimony of Raymond J. Wahle, p. 12. 
54 ~ i r e c t  ~estimony of Daniel Jones, p. 5. 
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Specifically, the Applicants explained that So~lth Dalcota is currently an 

attainment area in terms of the National Air Q~lality Ambient ~tandards,~' and 

that d ~ ~ e  to the Applicants' plan to install a control teclmology common with Big 

Stone Unit I, Big Stone I1 will not increase plant-wide emissions of sulfin- dioxide 

and nitrogen oxides, tl1~1s not affecting air quality levels. They also explained that 

according to air dispersioil models, Big Stone II's emissions for particulate matter 

and carbon monoxide woulld not res~llt in a violation of federal air q~~ality 

standards for these pollutants.59 During construction the Applicants plan to use 

best management practices for soil erosion.60 Further, the Applicants explained 

that because of t l~e zero liquid discharge design of Big Stone 11, there will be no 

notable changes in surface water quality, and the only notable alteration - the 

malce~~p storage pond - will only alter the routte of the drainage, b~lt not the source 

and discharge of s ~ ~ f a c e  waters.61 The Applicants are worlcillg with USACE on 

the initigation plan to compensate for some of the wetlands that will be filled.6z 

The Applicants explained that the impact on fish population will be mirind 

j6 Direct Testimony of Terry Grauman, p. 19. 
j7 Direct Testimony of David Gaige, p. 2. 
js These are standards set for six criteria pollutants - sulfur dioxide, nitrogen oxides, ozone, carbon 

dioxide, particulate matter and lead. See http://www.epa.nov/tm/naaqs/. 
j3 Direct Testimony of David Gaige, p. 13. Note that it is unclear whether and how the conclusion 

about non-violation of the national ambient quality standards for the two other criteria pollutants - 
ozone and lead - was made. The D E W S  Statement of Basis for draft PSD Permit for Big Stone 
I1 explains that there is not EPA-approved model to model air dispersion and concentrations of 
ozone (p. 29). The same document explains that because lead is emitted as particulate matter, the 
Best Available Control Technology ("BACT") analysis (an analysis that does not establish 
compliance with the national air quality standards) for particulate matter also satisfies the BACT 
analysis for lead (p. 16). 

60 Direct Testimony of Daniel Jones, p. 7. 
6 1 Id ,  pp. 3-4. 

Id., pp. 11-12. 
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becat~se there will be no discharge in the Whetstone River, and because the design 

of the water intake will minimize entrainment of fish fiom Big Stone ~ a k e . ~ ~  

Q. DID TI33 APPLICANTS CONSIDER OTHER PATHWAYS THAT 

AFFECT FISH POPULATION SUCH AS MERCURY AIR EMISSIONS? 

A. Staff did not find such discussion in the documents presented in this case by the 

Applicants. Staff believes that these effects should have been discussed. 

Specifically, mercury air emissions eventually deposit into soils and water, and 

build up in fish and animals that eat fish. Because mercury is lrnown to harm 

huunms, especially unborn babies and small c ~ i l d s e n , ~ ~ n a n ~  goveinment 

agencies and states issue guidelines regarding fish consumption. For example, the 

state of South Dakota samples at least 10 lakes each year. C~rrently, fish 

advisories are issued for five So~1tl1 Dakota lakes, including a lake in Day County, 

wlich neighbors Grant ~ o ~ r n t y . ~ '  Minnesota issues statewide fish advisories, and 

its c~ment mercury advisory contains lakes in both co~ulties that neighbor the Big 

Stone plant - six lakes in Big Stone Co~mty, including Big Stone Lalce, a d  Lac 

QLZ~ Parle Lake iu Lac Qui Parle ~ o ~ n t y . ~ ~  Given that mercury emissions from 

the combined operations of Big Stone I and I1 are projected to double compared to 

Id ,  p. 12. 

See EPA information available at lrttp://www.epa.gov/rnercury/about.i~tm. 
65 See l~~~://www.state.sd.us/doh/Fisl~/index.htm. 

http://www.healtl1.state.mn.us/divs/eh/fis11/eatincr/lalieoenpop.pdf. 
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1 11 current Big Stone I emis~ions,6~ further contamination of local fish with mercury 

I1 is a concern. 

I1 Q. DID TWE APPLICANTS CALCULATE THE ENVIRONMENTAL 

' II EFFECTS TO ASSESS DEMONSTRATED OR SUSPECTED HAZARDS 

TO HUMAN, PLANT AND ANIMAL COMMUNITIES AS REQUIRED BY 

ARSD 20:10:22:13? 

A. No, they did not. Staff did not find this information in the application, the 

Applicants' direct testimonies, their supporting exlibits, or discovery responses. 

A party in tlis case, Ms. Stueve aslced the Applicants to identify irreversible 

changes and noted the requirement that the environmental effects shall be 

~alculated.~' In response, the Applicants stated that no irreversible changes are 

expected, and that "[tlhe envirollmental effects are described in Section 4 of the 

I4 I1 Application." Because a description of envirollmental effects does not meet the 

l5 I requirement of calczrlating environmental effects, Staff asked the Applicants a 

l6 11 follow-up interrogatory to provide the required ca lc~la t ion .~~ The responses to 

this interrogatory are not expected before the filing date of tlLis testin~ony; 

therefore, Staff performed its own calculation of the environmental effects. 

67 See for example, chart "Big Stone I and II. Mercury" attached to October 10,2005 Applicants' 
letter to PUC. This chart was provided in response to Stueve IS' Request for Production of 
Documents/Interrogatories, Request No. 12. 

Stueve I" Request for Production of DocumentslLnterrogatories, Request No. 26. 

~tafF4" Data Request, Request No. 1. 
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/I A. Environmental effects of coal-fired electric plants have been studied extensively. 

1 

2 

11 Staffs starting point was the observation that the majority of environmental 

Q. PLEASE DESCRIBE YOUR GENERAL APPROACH TO THE 

CALCULATION OF THE ENVIRONMENTAL EFFECTS OF BIG STONE 

effects for coal-fired plants come fi-om air e m i s s i ~ a s . ~ ~  Staff conducted a survey 

of the existing envirollrnental externality estimates per unit of air emission, and 

I1 applied them against Big Stone 11's projected air emissions. 

l3 /I environmental impact that is not captured in the costs of the party that causes the 

10 

11 

12 

l4 11 impact. This nuance is illusbated by the comparison of s~rlfur dioxide and 

Q. IS Tl3E TERM "ENVIRONMENTAL EXTERNALITY" SYNONYMOUS 

TO THE TERM "ENVIRONMENTAL IMPACT?" 

A. Strictly spealcing, they are different, but close. An environmental externality is an 

particulate emissiolls -two pollutants generated by coal-fired plants. Particullate 

emissions are associated with numerous llealth effects, reduced visibility, negative 

effects on vegetation and propei-ty damage fi-om These costs are not 

borne by the owners of the plants, and tll~ls, coilstitilte an exteiilality. Sulfur 

dioxide ernissioils are also associated with negative envirollmental impacts such 

' O  For example, one study estimated that 90% of the environmental impact of coal fired plants was 
associated with air emissions, while land and water impacts accounted for the remaining 10% 
(Ottinger et al. E17viro1mze17tnl Cost of electric it^^. New York: Oceana Publications, 1990). 

71 See for example, a review by EPA available at http://www.epa.nov/oar/airt7.ends/pm.l~~l. 
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as respiratory health problems and acid rain7' BLI~ because coal-fired plants are 

req~~ired to buy tradable allowances for sulfiu dioxide emissions, these costs are 

considered to be internalized by the plant owners (to the extent allowance prices 

11 capture all adverse environmental impacts). In other words, s u l k  dioxide 

11 emissions create the environmental impacts, but not environmental externalities. 

Many academic sources estimate environmental externality val~zes for sulfiu 

dioxide, thus ignoring the existing "internalization" system of s~llfiu dioxide 

11 tradable allowances. Such externality estimates provide a s~litable source of 

11 calc~~lating envhonmental impacts. F~ufher, as shown below, beca~lse of the 

lo I1 projected zero net emissions of S L I ~  dioxide, Big Stone II's environmental 

l1 II impact fi-oln s~zlfiu dioxide is zero. As' a result, the difference between total 

environnlental effects and enviro~~lnental externalities of Big stone I1 is only 

theoretical. Therefore, for the rest of this testimony Staff ignores the difference 

between extelnality and environmental impact, and uses these terms 

illterchangeably. 

Q. PLEASE SUMMARIZE THE EXTERNALITY VALUES AM) AIR 

EMISSIONS USED IN YOUR ANALYSIS. 

19 11 , A. Table 3 provides the list of poll~~tants, the range of extenlality values and Big 

2o I1 Stone 11's projected annual emission levels used in the calc~dation of the 

21 Il environmental impact. 

7' See for example, a review by EPA available at l ~ t t ~ : / / w w w . e ~ a . ~ o v / o a r / a i ~ e n d s / s u l f u l .  
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Table 3. Big Stone I1 Annual Emissions and Externality Values 
Used to Calculate Big Stone ll's Environmental Impact 

SO2 
NOx 
CO 

Pollutant 

PM10 
voc 
.Lead 

Low 
$ 1,800 
$ 2,200 
$ 700 
$ 2,000 
$ 900 

472 

Externality Estimates 
(per ton of emission) 

High Yeardl year) 

Big Stone 11 Annual 
Emissions (tons per 

II The specific sources for the externality values and calc~llations used to generate 

Mercury 
,C02 -- Literature Survey 
C02 -- CA PUC ~ d d e i  -' 

11 volwnes in Table 3 are contained in Exhibit B to this testimony. 

$ 5,000,000 $ 73,300,000 1999 
$ 1.5 / $ 51.0 1999 
$ 8.0 2005 

7 11 A. 
In general, the annual emissions were based on the Big Stone 11's PSD Permit 

0.09 
4,363,868 
4,363,868 

5 

6 

I1 Application adjusted as described in detail below.73 The only two exceptiolls are 

Q. WHAT WAS THE SOURCE OF THE ANNUAL EMISSIONS VOLUMES? 

I1 mercury and carbon dioxide for wlicll emissiolls were calculated by using per 

lo 11 unit emission factors and plant operational parameters q~loted in the Application 

l1 I1 or the exhibits to Applicants' direct testimonies. 

l2 11 Staff made three adjustments to vol~lmes listed in Big Stone 11's PSD 

l3 1 Pelmit Application. The first adjustment was to account for the fact that the 

l4 11 vol~mes contained in the PSD Permit Application represent potential maximum 

'' Application provided in response to Staff 1" Set of Data Requests, Request No. 5. 
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emissions - emissions associated witll continuous operation of the plant 

thro~zghout the year. In order to convert potential maximum emissions to 

"expected" emissions, Staff adjusted the potential maxim~un emissions downward 

by the plant capacity factor. 

The second adjustment was to account for the difference between the 

proposed emission volurnes (volumes contain'ed in the Applicants' PSD Permit 

Application) and the permitted volumes (vol~unes expected to be permitted ~mder 

the PSD Pennit). Note that in April 2006 the South Dalcota Department of 

Environment and Natural Resources issued a Draft PSD Pennit for Big Stone I1 

and a Statement of Basis associated with this Draft Permit. A l t l ~ o ~ ~ g l ~  these 

documents did not contain total ann~~al  pelmitted emissions amounts for each 

pollutant (the draft permit is formulated in terms of e~nissions rates), Staffnoticed 

that in certain cases the Draft PSD Pennit allowed for smaller total emissions fl1an 

the emission vol~mes listed in the PSD Permit Application. Specifically, the 

Draft Permit contained smaller plant-wide permitted emissions of nitrogen oxides 

and sulfir dioxide, as well as a smaller emission rate for carbon monoxide, than 

the PSD Permit Application. In accordance with the Draft PSD Permit, Staff re- 
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II calculated total annual emissions for these three pollutants.74 The impact of this 

2 11 adjustmeilt is a reduction in m u a l  emissions of these three pollutants.75 

The third adjustment was to use a more accurate conversion factor 

between pounds and tons. While perfolming its second adjustment to emission 

volumes Staff noticed that the PSD Permit Application calculated total emission 

11 volumes in terms of po~mds, and then converted pounds to tons using a somewhat 

11 ro~nded conversion factor.76 Staff replaced this ro~mded conversion factor with a 

11 more precise measure that Staff used elsewhere in its calc~dations.~~ The impact 

' II of this adjustment is a small red~lction in the anu1zal tons of emissions. 

11 FOR TWO OTEER POLLUTANTS - SULFURIC ACID MIST AM) 

10 

11 

13 11 FLUORIDES. WHY DID YOU EXCLUDE THESE POLLUTANTS FROM 

Q. TRE PSD PERMIT APPLICATION CONTAINS EMISSION VOLUMES 

I YOUR ANALYSIS? 

l5 11 A. Staff did not find externality estimates for these pollu~tants. 

74  his calculation is contained in Exhibit B. Staff conducted these calculations because first-hand 
infonnation on total annual emissions was not available. However, it is unclear whether Staffs 
adjustments account for all the revisions to PSD Pennit Applications, for example, revisions 
mentioned in the Statement of Basis on page 1. If more accurate information on total annual 
emissions becomes available, Staff would revise its enviromnental impact calculations 
accordingly. 

75 Because the plant-wide Big Stone Units I and I1 permitted emissions for sulfur dioxide and 
nitrogen oxides are set equal to historical emissions of Big Stone I, the effective emissions of these 
two pollutants associated with Big Stone I1 are zero. 

76 Calculations on pages 3-3 and 3-4 of PSD Permit Application imply a conversion factor of 0.0005 
lbtton. 

77 This conversion factor is approximately 0.0004536 lblton. 
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Q. PLEASE EXPLAIN WHY YOUR EXTERNALITY ESTIMATES ARE 

REPRESENTED AS A WIDE RANGE OF VALUES. . 

A. The wide range simply captures the urncertainties associated with estimating 

externalities. One source of such uncertainties is tile need to assign monetay 

val~les to non-market goods, such as the value of h ~ m a n  life or health. Another 

factor is the ~mcertainty about the dose-response fimctions -the pl~ysical 

relationship between specific levels of exposure to pollu~tion and the resulting 

physical effects such as an asthma attaclc or cancer. An EPA's sulivey of 

externality s t~~d ies~ '  found that these two factors contribute significantly more to 

the variability of exteinality estimates than t l~e third factor - regional-specific 

parameters su~ch as population density, ambient air quality or the presence of 

fiagile ecosystems. Because of these uncertainties it is customary in the 

externality literature to condulct an aggregation analysis - derive a range of 

externality values fi-oin a number of surveyed sources. The above mentioned 

EPA survey contains S L I C ~  aggregation analysis. Staff used this EPA survey as its 

main source of the exteinality values. 

Q. WHAT WERE THE OTHER SOURCES OF YOUR EXTERNALITY 

VALUES? 

A. The EPA survey did not contain externality values for lead and mercuuy. For 

each of these two pollutants Staff identified only one source of externality 

'' Available at w w ~ . e p a . ~ o v / o p p t f e p p / p u b s / o u i d w c e / t o p 2 ,  
I 
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Palmer K., Butraw D. and Shill S.-J. Redzlcii~g E17zissio11sJi.onz tlze Elecb.icity Sector, Discussion 
paper, June 2005. 
The ratio of upper and lower values was 34, or 3,400%. 
The choice of California PUC's value was not based on any formal analysis, but rather as an 
example of a mid-range value. For example, California's externality value of $8 per ton of carbon 
dioxide emission is higher than Minnesota PUC's values of $3.64 within Minnesota, and zero 
within 200 miles of Minnesota. Another example is Oregon, where the PUC requires utilities to 
conduct scenario analysis with carbon dioxide externality values of zero, $1 0, $25 and $40. In 
their latest integrated resource plans one Oregon utility adopted a base-case scenario externality 
value of approxiinately $8, another utility adopted a base-case value of $12 per ton of carbon 
dioxide, and a third utility adopted two alternative base-case scenarios of zero and $10. 
(Information provided by Oregon PUC Staff.) 
Criteria pollutants include SO2, NO,, CO, PM, Lead and Ozone. Ozone is formed by a reaction 
between NO, and Volatile Organic Colnpounds (VOC). In other words, Staffs analysis includes 
the effects of criteria pollutants plus mercury and carbon dioxide. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 
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estimates. For mercury this source was a recent paper by Resources for the 

~ z ~ t z w e ; ~  and for lead - Minnesota PUC' s prescribed externality val~les. 

In addition, because the EPAYs externality estimates for carbon dioxide 

exhibited the widest range compared to other pollutants,80 Staff~~tilized two 

alternative estimates for externalities associated with carbon dioxide - one was 

the estimate f?om the EPA survey, and the other - the externality adder used by 

the California PUC.*~ Staff believes that the use of two alternative externality 

estimates for carbon dioxide was appropriate for two reasons. First, as will be 

shown below, due to the large volumes of carbon dioxide emissions, the 

environmental impacts of carbon dioxide constitute a significant portion of total 

impact. Second, althougl~ scientists agree that carbon dioxide creates adverse 

effects on the environment by attributing to global wanning, the specific adverse 

effects of carbon dioxide on the environment are less understood than the effects 

of criteria pollutants such1 as sulful- dioxide or particulate matter.82 For example, 

the EPAYs Global Warming site explains 
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Figuring out to what extent the human-induced accumulation of 

greenhouse gases since pre-industrial times is responsible for the global 

warming trend is not easy. This is because other factors, both natural 

and human, affect our planet's temperature. Scientific understanding of 

these other factors - most notably natural climatic variations, changes in 

the sun's energy, and the cooling effects of pollutant aerosols - remains 

i n c ~ r n ~ ~ e f e . ~ ~  

Beca~~se of the controversy s~mounding the quantification of envirollmental 

impacts of carbon dioxide Staff not only utilized two alternative externality 

estimates for carbon dioxide, but also presented the results of its calculation by 

explicitly separating the impact of carbon dioxide. 

Q. DO THE EXTERNALITY VALUES USED IN YOUR ANALYSIS 

REPRESENT THE IMPACT SPECIFIC TO SOUTH DAKOTA? 

A. No, they do not. By nature, air emissions are not confined to state boundaries, 

especially in the case of Big Stone 11, wlich is located on the Minnesota border. 

In fact, most of the air emissions in question have a regional, rather than local 

nature in the 'sense that they are often transported h~mdreds of miles away fiom 

the source. For example, acid rain (which results fioin the emissions of ~litrogen 

oxides and S L I I ~ ~ . ~  dioxide) may be carried by winds across state or national 

borders before it falls on the ground. It is estimated that at least 75% of the 

emitted mercury will likely be transported more that 50 kms4 &om the emission 

source, and a significant portion would be vertically diffused iuto fiee atmosphere 

s3 l~~://~~semite.epa.nov/o~/~lobalwarn~ine;.nsf/content/climateuncertainties.Mml. 

'-1i1-Q one miles. EPA Mercuiy Stz~c&. Report to Co17gress. Volzi177e 111: Fate n17d Dnnsport of 
h/Ierczoy iiz the E17vironinent. December 1997. 
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to become part of the global cycle.85 Particulate matter has both local and 

regional nature, where large particles are deposited locally, and fiue particles can 

be &axported thousands of miles away fiom the And finally, the 

greenhouse effect of carbon dioxide is global by nature, so that the adverse effects 

of global warming may show in areas unrelated to the emission sources of carbon 

dioxide. 

Q. THE APPLICANTS' PSD PERMIT APPLICATION ESTIMATES THAT 

BIG STONE n WILL NOT CAUSE A VIOLATION OF THE NATIONAL 

AMBIENT AIR QUALITY STANDARDS IN GRANT COUNTY. DOES 

THE NON-VIOLATION OF THE STANDARDS IMPLY THAT THE 

ENVIRONMENTAL IMPACTS ARE ZERO? 

A. No, it does not. As explained above, air emissions are often transpoi-ted h~mdreds 

of miles away, tllus contrib~~ting to air poll~ltion in other areas. The negative 

impact of mercury emissions (to which the national ambient air quality standards 

do not applys7) is associated with its accu~rnulation in fish, and as discussed above, 

£is11 in certain lakes in Soutll Dakota and the two Minnesota counties neighboring 

Big Stone is already considered to be ~u~safe by state health departments. 

85 Id. 
86 h~://www.epa.eov/airt7et~ds/pmnreportO3/pn1understand 2405.pdf#page=I. Note that particulate 

matter from Big Stone I1 (PM10) defined as particles with diameter less or equal to 10 
micrometers includes both fine particles (particles with diameter less or equal to 2.5 micrometers) 
and coarse particles (particles with diameter greater 2.5 Gcrometers). 
The national ambient air quality standards are set for six criteria pollutants discussed above. See 
for example, l~Q://www.epa.gov/ttn/naaqs/. 
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Of course, it is reasonable to expect that emissions that deposit locally or 

regionally cause larger environmental impacts in areas where the air quality is low 

compared to areas where the air qu~ality is high. It is also important to keep in 

mind that externality studies are often conducted for more densely populated 

areas than the Big Stone area and the s~mo~u~ding states. Therefore, Staffs 

calculation of the environnlental impacts should be considered as a "pessimistic 

scenario" rather than an "average scenario." Based on the same reasoning, the 

lower boundary of externality valules listed in Table 3 may be more relevant to the 

proper estimation of environmental impact of Big Stoile I1 than the upper 

bouudary. However, Staff utilized both lower and upper values of extelnalities in 

its calculation because, as explained above, the variance in extelnality estimates is 

caused not only by regional factors, but also by uncertainty related to the value of 

non-monetary goods such as h m a n  life and the exact physical dose-response 

relationships. 

Q. PLEASE SUMMARIZE YOUR CALCULATION OF TEE 

ENVIRONMENTAL IMPACTS OF BIG STONE 11. 

A. Table 4 contains Staffs estimate of the annual environmental impact associated 

~ with air emissions by Big Stone 11.'" 

For calculations, see Staffs Exhibit B. 
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Table 4. Bia Stone !I Annual Environmental lm~act Estimates 12005 Dollarsl 

Pollutant 
Big Stone I1 Environmental impact Estimates 

Low High Average 
SO2 - ' $- - $ - *  $ - - - - - --- - - - - -  - - - -  - 
NOx i - $ - $ 
CO ' $  2,561,019 $ - 10,609,935 -- $ 6,585,477 - - . -  

PMTO $ 1,706,836 $ 22,615578 $ 12,161,207 - - 

voc ! $ 87,401 $ 980,833 $ 534,117 
Lead ' $  183 $ 204 $ 194 
Mercury I $  504,855 $ 7,401,175 $ 3,953,015 
Total Excluding C02 i $ 4,860,294 $ 41,607,726 $ 23,234,010 

GO2 -- CA PUG Adders 1 $ 34.91 0,940 $ 34.91 0,940 $ 34,910,940 / 
- - 

Total: C02 Based on Literature, $ 12,360,998 $ 296,631,659 $ 154,496,328 
Total: C02 Based on CA PUC 1 $ 39.771.235 $ 76.518.666 ' $ 58.144.950 - 1  

The total sum~~al impact is calculated as a product of Big Stone 11's annual 

emissions, and the low and high externality values, As the table sl~ows, carbon 

dioxide's contribution to the total impact is by far the largest: Under tlle 

externality values from the EPA literature s~u-vey, carbon dioxide constitutes on 

average 85% of the total environmental impact.89 Under the carbon dioxide's 

exteiilality adder used by the California PUC, carbon dioxide's share in total 

impact is 60%." The total impact ranges between approximately $12 and $300 

inillion if we use the carbon dioxide externality va l~~es  from literahu-e, and 

between $40 and $77 million if we use the California PUC's exteinality adder for 

Calculated as $13 1,262,318 /$154,496,328. 

'O Calculated as $34,910,940 /$58,144,950. 
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I1 carbon dioxide. The two other poll~~tants that contribute significantly to the total 

11 THE ESTIMATED ENVIRONMENTAL IMPACTS APPEAR TO BE 

them to the positive socio-economic effects of Big Stone 11. The Applicants 

quantified two sources of the positive socio-economic effects of Big Stone 11: 

5 

6 

7 

8 

9 

l2 11 First, the Applicants estimated the direct, indirect and induced economic impacts 

LARGE. WHAT IS THE PROPER CONTEXT FOR THE ESTIIMATED 

ENVIRONMENTAL IMPACTS THAT WOULD HELP THE 

COMMISSION IN ITS DECISION-MAKING? 

A. The proper context for the environmental effects - which are negative 

"exteii~al"~~ effects of Big Stone II to society and the environment -is to compare 

of Big Stone I1 construction and operation to the state of S o ~ ~ t h  Dalcota (the 

rn~~ltiplier analysis).92 Second, the Applicants estimate additional state and local 

property, sales, use and excise tax effects.93 Although the socio-economic impact 

is calculated for a more limited geographic region (state of South Dakota), it 

~ nevertl~eless provides a useful reference point. At the same time it is important to 

keep in mind that because of this geographic "mismatch," the positive impacts, as 

well as the net impacts (the difference between positive and negative 'impacts) are 

" These effects are "external" in the sense that they are borne by entities other than the Applicants. 
'' Direct Teshnony of Randall M. Stuefen and Exhibit C of the Application. 
'' Direct Testimony of Janelle Johnson and Application Section 5.1.5. 

20 
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I1 economic benefits does not include "primary" consumer benefits of the project 

11 associated with the production of ele~tr ici ty.~~ ~ ~ a i n ,  this is another factor that 

11 makes Staff's analysis a "pessimistic" scenario. 

I1 ECONOMIC EFFECTS GISQN THAT THE LATTER VARY BY YEAR? 

4 

5 

11 A. The socio-economic impact does vary significantly between the phases of 

Q. HOW DID YOU COMPARE ENVIRONMENTAL AND SOCIO- 

11 constructioil and operation. For example, the Applicants estimategi that the 

11 economic impact of the four-yem coi~struction is between $745.1' and $810.4 

lo I1 millionYg6 while the m ~ u a l  economic impact of operation is $3.6 million.97 

l1 II Similarly, sales taxes d~r ing  construction are estimated as $1 1 and as 

"materially insignificant"99 d~uing operation. 

I4 ~ h e s e  benefits - referred to as consumer surplus in economic textbooks - are associated with the 
positive difference between the consumers' willingness to pay of electricity and the marker price 
of electricity. 

95 The estimates of the economic impact quoted in this testimony are based on the Applicants' direct 
testimony. The Applicants' response to Staffs discovery (Staffs 3"' Set of Data Requests, 
Request No. 48) indicates that the economic impacts should be revised downwards to exclude 
social security contributions. In this data response the Applicants provided a revised estimate for 
one of the measures of the impact, which was lowered by 6.2% (social security contributions) 
compared to the estimate filed in the testimony. Unfortunately, the data response did not contain 
the revisions for all estimated impacts. The data response also did not explain whether any other 
measures of the economic impact should be revised; therefore, Staffs summary of the economic 
impact does not capture this revision. 

96 Direct Testimony of Randall M. Stuefen p. 8 (2008 dollars) and Exhibit 26-B, Summary Table 4. 
The Applicants calculated the lower boundary as the economic impact without escalation money 
(money budgeted to account for inflation and cost over-runs), and the upper boundary - as the 
economic impact with escalation money. 

97 Direct Testimony of Randall M. Stuefen p. 8. 
98 Direct Testimony of Janelle Johnson, p. 5. 

99 Id., p. 6. 
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Note that the estimated environmental impact is associated with the 

operation stage of the plant, therefore, in order to compare socio-economic and 

envirolunental effects of Big Stone 11, it is necessary to express them in 

comparable measures -present va l~~es  of the filhu-e streams of ann~~al  effects. In 

addition, all of the dollar fi,pres need to be converted into "real" dollars - dollars 

of the same base year. Staff performed this calc~~lation for the whole operation 

life of the plant, wlich was assumed to be 40 years.'00 In addition, Staff had to 

make an assumption aboult the mlu~al discoumt rate, which was set to 10% in 

Staff's base case scenario. Later in this testimony I discuss the basis for this 

assuunption and the sensitivity of the res~dts to alternative discouult rates. 

Table 5 below lists the economic impacts presented in the Applicants' 

testimony. The annual ecoilolnic impacts are converted into present valu~e real 

dollass in the last row of this table. 

'0° This assumption is based on the Applicants' statements that the plant is designed for a 30-year 
minimum operation life, and that it is common for solid fossil fuel plants to operate beyond their 
projected minimum lives (See Section 2.1.3 of the Application). 
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" . 11 Table -. . . .. . 5. . . . - Bi - . 

Total Construction 

. --* .... 

Construction year 2 , 

Construction year 3 

Constructron year 4 - - - - --- 
Annual Operation $ 3,600,000 $ 3,600,000 

Present Value over 
Life of the Plant"' 

$579,285,084 ! $628,012,199 

'*' - Based 011 40-vear olant life and 10% discount rate 

As seen from Table 5, the present value of econolnic and tax impacts over 

the life of the plant is estimated to be between $623,107,670 and $671,834,785. 

This range represents the colnparison point to Staff's estimates of the negative 

environmental impacts. 

Q. PLEASE PROVIDE THE COMPARISON OF SOCIO-ECONOMIC 

BENEFITS AND NEGATIVE ENVIRONMENTAL IMPACTS OF BIG 

STONE PI. 

I The results of StafPs calculations are presented in Table 6A. 101 

lo' For calculations, see Staffs Exhibit B. 
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.. -. .... ...-............. .................. ....... ........ ... 

. ;Table ................. 6A. Comparison ............ of ........ Negative Environmental ......... and .......... Positive ............... Local Impacts .......... -- of Big . Stone 11. j 
C02 Externalities Based on Literature Values. 10% Discount Rate. i 
Present Value aver 40-year Life of the Plant (2005 dollars). I I 

Measure Lower Boundary Upper Boundary Average 

..... ..... .. . .... ........... .... .-.-. ....... ... .. ...... .............-. ......-.-........ ... . .. .... ..... I. - Negative - Impact: Externalities --. from Pollution (No geographic -- - .- boundaries defined) -. 

Total Externalities Including C02 ' $ 82,561,866 $ 1,981,269,062 1 $ 1,031,915,464 ......... .... ...-... ............. . -- . 

'Total Externalities Excludins ~ 0 2  I $ 32,462,990 . $ 277,907,289 / $ 155,185,139 

II. Positive Impact: Local Economic and Tax Effects (State of South Dakota) i 

Total Impact $623,107,670 $671,834,785 $ 647,471,227 
Ill. Net lmpact 

Net lmpact Including C02 / $ (1,358,161,392) $ 589,272,919 $ (384,444,236) - . - - - - - .- . - " - --- - -- . . - - . * " - . .- -- . .- - 
Net Impact Excluding ~ 0 2  1 $ 345,200,381 $ 639,371 ,795 ' $ 492,286,088 

* - Lower - Boundary of Net . lrnpact - = Lower . Bourldary - of . . . .  Positive Itnpad - Upper Boundary - -- of Negative lrnpact. 
- u p  i 

Similarly. Upper Bourldary of Net ltnpact = Upper Bourldary of Positive lmpa 

Q. WHAT ARE THE MAIN CONCLUSIONS FROM THIS TABLE? 

A. . Staff made tln-ee main conclusions. First, if we account for the negative impacts 

of all pollutants including carbon dioxide, for which the EPA literature survey 

gives a wide range of externality values, the net impact of Big Stone I1 lies i11 a 

wide range between negative $1.4 billion and positive $0.6 billion, and averaging 

negative $0.4 billion.lO' This result is shown in Table 6A. As seen from tlle row 

titled ''Net Impact Excluding C02," the negative net impact is driven by the 

presence of externality effects associated wit11 carbon dioxide: If we exclude 

carbon dioxide externalities, the total net impact of Big Stone 11 is positive. 

Second, if we adopt a moderate level of the carbon dioxide's externality 

value, such as the adder used by the California PUC, the net impact of Big Stone 

I1 is positive. Tlis result is shown in Table 6B, which represents a variation of 

lo' Values from the second to last row of Table 6A. 
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II Table 6A, with the ol~ly difference being the externality value for carbon dioxide 

11 utilized in the calc~llations: 

Table . - 6B. -- - Comparison --- - - .- - . - of . Negative . . Environmental . - -. . . - . . - . and -- Positive - . - . - -. Local .. - - Imp . . 

C02 Externalities ~ a s e d  on Literature Values. 10% Discount Rate. 
. - - - . - - . - -- -. . . - - - - - - -- . - -- -- . . . - . - - . - - - . - - - . . 

Present Value over 40year Life of the plant (2005 dollars). 
Measure Lower ~oundary  Upper Boundary Average 

II impact of carbon dioxide at the level used by the California PUC. In other words, 

4 

5 

' II under the moderate level of the carbon dioxide's externality value the geographic 

As seen from Table 6B, the net impact of Big Stone I1 is positive if we "price" the 

11 rnislllatch between the estimated "global" environlnental impacts aud "state-wide" 

11 socio-economic effects does not affect the overall conclusion that Big Stone 11's 

lo 11 socio-economic benefits exceed its envirormelltal costs. 

l1 II Tlird, if we narrow down the environmelztal impacts to the state of South 

'12 11 Dakota, the net impact of Big Stone I1 is likely to be positive: It is reasonable to 

Page 39 

2390 



Direct Testimony of Olesya Denney 
South Dakota Public Utilities Commission -. 

Docket No. EL05-022 

I1 is global warming) is very small. As already noted, if we exclude the effect of 

11 carbon dioxide, the net impact of Big Stone I1 becomes positive.'03 

RATE AND COMMENT ON THE SENSITIVITY OF THE RESULTS TO 

3 

4 

11 CHANGES IN THIS ASSUMPTION. 

Q. PLEASE EXPLAIN YOUR BASIS FOR THE ASSUMED DISCOUNT 

' II' A. Recall that a discoumt rate is a measure of the bade-off between present and filture 

8 11 cash flows. As noted above, Staffs base case scenario assumes a 10% discount 

rate. This val~le is designed to be a round nuunber that approximates a discount 

lo 11 rate of the private industsy, which is typically measured as expected returns on 

l1 I/ in~estment.'~%owever, the issue of cl~oosing the appropriate discount rate is 

l2 I1 controversial when the study involves eilvisomnental impacts. Some researchers 

l3 11 believe that in rrtility planning private discoumt rates sho~~ld  be used for the sake 

l4 I1 of con~istency. '~~ Otllers believe that the disco~rnt rate slloudd be low (or even 

l5 II zero) beca~lse eilviromnental impacts involve health effects and filture 

l6 11 generations, and it is inappropriate to disco~mt llealtll and well-being of future 

generations.'06 The EPA uses alternative disco~mt rates in its cost-benefit 

'03 This result holds even if we assume that South Dakota's share of the adverse effects of carbon 
dioxide (as calculated in Table 6A, i.e. under carbon dioxide's externality values .from the EPA 
literature) is 20%. 

'04 In regulated industries the expected returns on private investment are reflected in the calculated 
weighted cost of capital. 'According to the Analysis of the Baseload Generation Alternatives (the 
Applicants' Exhibit 23-A, pages 5-5 - 5-6), the weighted &st of capital (and the discount rate) of 
an investor owned utility was assumed to be 9.75%. 

lo' C'hernick, P. and E. Caverm, The Valuation of Externalities %om Energy Production, Delivery and 
Use, Boston, Massachusetts, 1989. ' 

'06 Pearce, D. and R. Turner. Economics of Natural Resources and the Environment, Harvester- 
Wheatsheaf, 1990. 
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II analysis, which are currently set at 3% for the "social discormt rate" and 7% for 

I1 the ''opportunity cost of capital."lo7 

II StaE adopted the EPA's disco~mt rate of 3% to test the sensitivity of its 

II analysis that compares environmental costs and economic benefits of the Big 

I1 Stone II project. Table 7A below represents a version of Table 6A (S ta r s  base 

II case) with only one difference - the discount rate was changed from 10% to 3%. 

Table - -  7A. - Comparison of Negative - Environmental - - -  and Positive - Local - - -  Impacts - of - -  Big Stone - II. i 
I 

C02 Externalities Based on Literature values, 3% Discount Rate. i 
i 

II Measure Lower Boundary Upper Boundary Average 

Total Externalities - Including - - - - C02 - - - - ' - $ 253,859,988 $ 6,091,976,435 -- - $ 3,172,918,211 
Total Externalities Excluding C02 $ 99,816,715 $ 854.505.1 69 $ 477.1 60,942 

11. Positive Impact: Local Economic and Tax Effects (State of South Dakota) 
Total Impact $833,616,799 $890,755,970 $ 862,186,384 

Ill. Net Impact 
Net Impact Including . -- - -  C02 - $ (5,258,359,636) - - - - -  - $ 636,895,982 $ (2,310,734,827) - - - - - - - 

Net lrnpact Excluding C02 $ (20,888,370) $ 790,939,254 $ 388025,442 
- Lower Bour~daiy of Net lmpacl = Lower - Boundary of Positive lmpaci - Upper Boundary of Negative I~npact. 

As seen fioln Table 7A, the decrease in tlie discoulit rate significantly decreased 

the net impact: For example, the average total net impact (including the impact of 

carbon dioxide) decreased fiom negative $0.4 billion in Table 6A to negative $2.3 

billion in Table 7A. Similarly, the average net impact excluding carbon dioxide 

also decreased - from positive $0.5 billion to positive $0.4 billion. At the same 

Io7 See for example, EPA "Regulatory Impact Analysis for the Final Clean Air Visibility Rule or the 
Guidelines for Best Available Retrofit Technology (BART) Determinations Under the Regional 
Haze Regulations," June 2005, page 4-5, footnote 17. 
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time the upper bo~mdary of the net impact increased. For example, the upper 

boundary for the net impact excluding carbon dioxide increased fiom positive 

$0.6 billion to positive $0.8 billion. 

Although the average net impacts appear to be unfavorable to the 

Applicants, the fact that the upper boundary of the estimated net impact remains 

to be positive is significant: As explained above, because of the "generic" nature 

of the extemality values used in Staffs calculation and the fact that Soulth Dalcota 

is lilcely to be a "cleaner" and less densely populated state than a typical area 

where extemality studies were performed, the upper bouu~dary of the net impact'08 

is lilcely to be a more accurate estimate of Big Stone 11's net impacts than the 

lower boundary. It is also important to re-iterate that the positive economic 

impact estimated by the Applicants and utilized in Staff's calculations does not 

account for "primary" collsllrner benefits of the project - consumer s~uplu~s horn 

the production of electricity. 

Q. ARE THERE ANY OTHER LIMITATIONS OF YOUR ANALYSIS 

BESIDES T)3CE ALREADY DISCUSSED LIMITATIONS? 

A. Yes. Staffs estimates of the ellvironmental impacts are based on the key air 

emissions, and do not account for other natural resource uses such as land. and 

water. As mentioned above, land and water impacts are expected to be 

significantly less than air impacts; nevertheless, they are likely to be present. For 

'08 Because the enviromnental impact represents cost rather than benefits, the upper boundary of the 
net impact is calculated using the lower boundary ofthe environlnental impact. 

Page 42 

2393 



,.$*'Q s 1 
consulting, inc. 

Direct Testimony of Olesya Denney 
South Dakota Public Utilities Commission 

Doclcet No. EL05-022 

I1 example, the project is expected to pe~manently take out of production 465 acres 

11 of prime farmland, which is 0.17% of the prime farmland in Grant County as 

II discussed later in the testimony.'0g The negative impact to farming, which is 

* /I A expected to be small, is not captured in the analysis above. Another effect that is 

11 not accounted for is the impact of Big Stone II's project on the to~uism industry, 

where a small displacement of traditional users is likely to happen. The effect on 

11 the tourist industry is analyzed in the testimony of Staff's witness Dr. Madden. 

II E. Community Impact 

lo II Q. WHAT IS THE MAIN SOURCE OF THE POTENTIAL NEGATIVE 

I1 COMMUMTY IMPACTS OF THE PROJECT? 

l2 11 A. The potential negative impact on the comm~mity is associated mainly with the 

l3 I1 s~~bstantial infl11x of people in the area during construction. Specifically, the 

l4 11 Applicants estimated that at its pealc, Big Stone 11's construction will employ 

l5 11 1,400 worlcers, which, counting the family members, may bring approximately 

l6 11 3,556 people into the area."' This number constitutes 11% of the total population 

of the fo~x-county local area. ' " Althougl~ the Applicants cite the constriction of 

'09 Responses to Staff's 2nd Discovery, Request No. 18. 
'I0 Application, Table 5-3, pp. 128-129. Note this estimate may be over-stating the total influx of 

people because it does not account for the possibility that some of the new workers would be local 
residents. It also assumes that construction worIcers will typically bring their f a d i e s ,  while the 
evidence collected by the Local Review Committee .from the currently built Weston 4 power plant 
in Wisconsin shows that few employees brought their children with them. (Big Stone II Film1 
Report oiz the Social and Ecoi701l7ic Assessnze17t, December 14,2005 ("Report of the Local Review 
Committee"), p. 13). "' Based on the population counts by county contained in Application, Table 5-3, pp. 128-129. 
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/I Big Stone I as an example where the local comrrmity successfully 

accommodated the infl~xx of people, it is worth noting that d~tring Big Stone I 

constnlction, the n~mber of construction workers was smaller at 900 people.112 

As discussed in Exhibit 4 of the Application, an influx of people 

stimulates demand for lodging, medical care, schools and other sectors of the 

6 -  /I local economy, which can strain a small nral  economy.113 Because of the rural 

11 character of the Big Stone area, tlis site received the lowest "socio-economic" 

score iu the Applicant's analysis of alternative sites."" 

Q. WHAT SPECIFIC NEGATIVE IMPACTS OF T3HE INFLUX OF PEOPLE 

DURING CONSTRUCTION HAW YOU IDENTIFIED? 

l2 11 A. Staff identified two areas where the negative impact is expected to be most 

I 3  11 noticeable: l~ousing and law enforcement. The Applicants contracted the First 

District Associatioil of Local ~overnments"' ("First District") to conduct a . 

coimn~mity survey, including a study of the availability of temnporary lodging, 

including motels and rental properties such as ho~~ses, apartments, inobile homes 

and inobile home pads. According to their survey, there are 2,242 motel beds in ' 

the 60-miles radius area aro~uld Big stone,'16 and motels will be able to 

' I '  Application, p. 116. 

Application, Exhibit 4, pages 4-5 - 4-6. 

1 1 4  Id. 
'Ii The results of this survey are described in the direct testimony of Mr. Dicli Edenstrom, who is the 

executive director of this association. 

]I6 Application, p. 120. 
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accommodate 1,12 1 workers and still conduct business as usual. "' Although the 

general conclusion of the First District study was that the affected communities 

3 11 are capable and willing to absorb the housing needs of the project,118 certain 

negative effects may be expected. For example, the Application mentions that 

seasonal availability of the motels may be an issue. ' I g  Given that the Application 

also mentions long-te~m arrangements for large bloclcs of rooms, it is reasonable 

I to conclude that the seasonal shortage of motel beds may be an issue for other 

t3 11 visitors to the area, rather than the Big Stone 11's constnlction worlcers (who 

would likely have long-term arrangements). In other words, some seasonal 

lo II business such as fiom the to~u-ist ind~~stry may be lost during the years of 

constntction. 

1 The Local Review Committee pointed to another area where the housing 

marlcet may be adversely affected by the temporary influx of construction workers 

-the upwards pressure on housing prices and that housing may cease being 

affordable to.some local residents. Specifically, the Local Review Committee 

noted that the existing housing base within Grant and Big Stone co~ulties is only 

6,500 ~mits;"' that local developers have already started p~u-chasing rental 

property;121 and that lot rents have already increased.'" The Local Review 

Committee suggested not only a llousing contingency plan be developed by the 

Direct Testimony of Dick Edenstrom, p. 9. 

I I S  I d ,  p. 3. 
'I9 Application, p. 120. 
I" Report of the Local Review Committee, p. 11. 
121 Id ,  p. 9. 
I" I d ,  p. lo. 

Page 45 

2396 



fi;*..'c. 
. : $ &  Q S 1 

-3h- * ' consulting, inc. 

Direct Testimony of Olesya Demey 
South Dakota Public UtiIities Commission 

Docket No. EL05-022 

Big Stone owners (in case the local housing market cannot accommodate 

additional w~r lc fo rce ) ,~~  but also that rent assistance be provided by the South 

Dalcota Housing Development Authority in cases of sndden rate hikes.124 Note 

that the Applicants stated that they plan to follow the recommendations of the 

Local Review Committee and develop a housing contingency plan.125 

Despite these negative impacts it is important to recognize that the total 

impact on the housing and to~zrist ind~~sby is expected to be positive beca~lse of 

the expected increase in these industries' total revenues associated with the infl~w 

of people. These positive impacts are discussed in detail in the testimony of 

Staffs witness Dr. Madden. 

WHAT WILL BE THE MEGATWE IMPACTS RELATED TO LAW 

ENFORCEMENT? 

These effects may be associated with the general increase in population and 

econonlic activity. For example, the Applicatioil discusses the need for additional 

traffic patrol activities becaulse of the increased amount of traffic d~le to 

constr~ction."~ Similarly, the Local Review Committee explains that "just the 

increase in tile n~mber  of workers will likely impact the crime and civil case load. 

Taken together, the Sheriff s workload will increase."127 The Local Review 

"3 Id., pp. 11-12 
'" Id, p. 12. 

'" Responses to Staffs Set of Interrogatories, Request No. 30. 
176 Application, p. 126. 
]I7 Report ofthe Local Review Committee, p. 16. 
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Committee recommends that an additional officer be added to the Grant County's 

Sherips office. The Applicants stated that they agreed to provide funding for this 

I1 additional position."8 

11 Based on the experience of Big Stone 1's constn~ction, drinking and 

I/ driving by the construction workers is perceived as a potential issue.12g To 

11 mitigate this problem, the Local Review Cormnittee reconimends that the 

11 Applicants conduct drug screening of its employees,'30 as is c~lrrently being done 

11 in construction of the Weston 4 power plant in Wisconsin. Note that the 

Applicants stated that they plan to follow the recommendations of the Local 

lo 11 Review Committee and cond~~ct  drug and alcol~ol screening of employees, 

l1 II incl~~ding "pre-employment, random, post-accident and for-ca~lse testing."I3' 

l2 11 Staff s~pports this recomnendation. Staff would fixrther reconmend that the 

l3 11 Applicants s ~ ~ b m i t  a plan setting forth its actions to implement these 

l4 II recommendations. 

15 

16 

Responses to Staffs 2nd Set of Interrogatories, Request No. 34. 
I" Report of the Local Review Committee, p. 4. 

Report of the Local Review Committee, pp. 16-17. 
1 3 '  Responses to Staffs 2nd Set of Interrogatories, Request No. 3 1. 

Q. WERE ANY OTHER NOTICEABLE NEGATIVE IMPACTS ON THE 

17 

18 

19 

20 
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governments support the project, and that the local infrastructure should be able to 

accommodate the increased load. The Applicants agreed, following the 

recommendation of the Local Review Cornnittee, to provide fue protection 

equipment and training to the local fire department.l3% addition, the Applicants 

intend to comply with another recommendation of the Local Review Committee - 

to appoint a public relations representative who would facilitate the exchange of 

information between the project owners and local cornnrn~nities.'~~ The 

Applicants are malcing arrangements for solid waste management of construction 

waste, as well as the construction worlcers' personal solid waste.'34 

Several minor adverse effects of the project on communities should be 

mentioned. As discussed above, traffic is expected to increase during 

construction, however, the Application discussed possible mitigation measures 

incl~lding radar signs, traffic counters and arranged private transportation to and 

from the site if traffic and puking become an issue.13' The Draft Environmental 

Impact suggested several measures to mitigate adverse transportation 

impacts, including coordination with County a~~tl~orities to mitigate severe road 

damage (TR-1); organization of bus transportation or car pooling to reduce 

congestion (TR-2); and delivery of heavy eq~lipment in such a manner as to 

13' Responses to Staffs znd Set of Interrogatories, Request No. 33. 
'33 Responses to Staffs 2nd Set of Interrogatories, Request No. 32. 

'34 ~ ~ ~ l i c a t i o n ,  p. 123. 
135 Id., pp. 123-124. 
13' WEPA: "Draft Environmental Impact Statement: Big Stone LI Power Plant and Transmission 

Project," May 2006, Section 4. 
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reduce traffic congestion and ~ m a f e  driving conditions. Staff supports these 

recommendations. 

The Application also mentions that railroad traffic will increase from three 

to four deliveries per weelc to six to eight deliveries per weelc. Because of the 

existence of an underpass and overpass in MiIba.uk, the additional train traffic 

should not have an effect on road traffic. Although the increased rail traffic will 

increase the level of noise, the intensity of traffic is comparable to what it was in 

the past - specifically, one train a day between 1975 and 1 Additional 

noise may be created by night time constn~ction activity, which .the Applicants 

plan to perform in cases where technology req~~ires a continuous 24-how; activity. 

However, the Applicants anticipate that there will be ollly 20 instances that will 

require such night-time operations.'38 

The project may cause displacement of two to three housel~olds: the 

Application identified two properties that may need to be vacated in order to 

accommodate constnlction. These properties have either been p~~rchased or are 

~lnder option to be purcl~ased. '~~ hot l ler  housellold is located in close proximity 

to the fixture site, and the Applicants made a11 offer to p~vchase this property in 

order to maintain a buffer zone.'" In addition, the project will permanently take 

'j7 Responses to Staff's 2nd Set of Interrogatories, Request No. 37. 
13' Responses to Staff's 2" Set of Interrogatories, Request No. 36. 

Application, p. 103. 
'" Responses to Staff's 2" Set of Interrogatories, Request No. 17. 
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II out of production a certain amount of farrn land, but this amount constitutes only 

0.1 7% of prime farmland in Grant county. 14' 

for local taxing a~~thori t ies , '~~ and the stimulation of the local economy through 

project-related spending. These impacts, which are associated not only, with 

4 

5 

6 

tl~e construction, b ~ ~ t  also the operation stage of the project, have already been 

briefly discussed in section 1II.D of this testimony where these positive impacts 

were compared to the negative environmental impacts of the project. 

Q. WHAT ARE THE MAIN POSITIVE IMPACTS OF THE PROJECT ON 

THE LOCAL COMMUNITY? 

A. The project's positive impacts come from two sources - additional tax revenues 

15 11 A. Yes. Given the huge investment associated with this project, it is appropriate for 

12 

13 

14 

the Cormnission to consider tlle lislcs to both the consumers and utilities 

tl~enlselves in malchzg this financial comrnitmellt. While the Applicants it1 tlis 

IV. OTHER CONSIDERATIONS 

Q. ARE TKERE OTHER AREAS THE COMMISSION SHOULD CONSIDER 

AS IT MAKES ITS DECISION? 

proceeding who serve customers in South Dakota have not at this point filed for 

recovery of this investment, that day will lilcely come. Likewise, for the Co- 

Owners that are regulated by the Commissions h other states, at some point in the 

Id' Responses to Staffs 2""et of Interrogatories, Request No. 18. 
I" Application, Section 5.1.5 and Direct Testimony of Janelle Johnson. 
'" Application, Section 5.1.1 and Direct Testimony of Randall M. Stuefen. 
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future, such utilities will go before their appropriate commission(s) seeking 

recovery for the plant. Therefore, any risks that may impact the ability of the 

~ltilities to recover the costs of Big Stone 11, or that may impact the ability of 

constuners to benefit fiom the existence of Big Stone 11, should be addressed at 

this point in time. 

Q. PLEASE DISCUSS HOW RATEPAYERS COULD BE IMPACTED IF 

RISKS ARE NOT APPROPRZATELY CONSIDERED. 

A. The Applicants to this case will undo~lbtedly seelc to recover the costs associated 

with this plant through the selling of its o~ztp~lt. Beca~lse it is the Applicants' 

ratepayers who will be the b~yers  in this transaction, it becomes clear that the 

costs associated with b~ilding Big Stone I1 and the correlating price of the o~~tput  

it prod~lces may be bolne by the ratepayers. These ratepayers do not play a direct 

role in malting the determination to build Big Stone 11, yet, in the end, they may 

be held responsible for those decisions. 

Q. WHY WOULD THE APPLICANTS EXPOSE SOUTH DAKOTA 

RATEPAYERS AND OTHER RATEPAYERS TO EXCESSIVE RISK? 

A. Because the Applicants have the ability to divert this fmancial responsibility (on a 

"cost plus" basis) onto their ratepayers, the Applicants have less of an aversion to 

talcing financial rislc and malting fmancially rislcy management decisioils than if 

the responsibility was to be bollle solely by the shareholders of the respective 
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utilities. Because there is a strong likelihood that ratepayers will bear at least part 

of the burden, they are exposed to risky management decisions. 

Q. COULD POWER FROM BIG STONE I1 BE SOLD TO BUYERS OT3HER 

THAN RATEPAYERS ON THE WHOLESALE MARKET? 

A. Yes. Wholesale buyers may buy power fiom the Applicants from Big Stone 11. 

However, if the decision to constnlct Big Stone I1 is not economically sound, and 

because wholesale p~~chasers  have greater choice than the Applicants' captive 

ratepayers, it is ~ml3cely that such a transaction could occur profitably. In other 

words, if risks talcen today result in the ultimate cost of Big Stone I1 being ligher 

than the existing market, it is unlilcely that wholesale customers would be willing 

to "bail OLI~" the captive ratepayers. 

Q. PLEASE DISCUSS HOW THE UTILITIES COULD BE IMPACTED IF 

RTSKS ARE NOT APPROPRIATELY CONSIDERED. 

A. As I mentioned above, the utilities participating in the Big Stone I1 project can 

oilly recover the costs associated with the plant through appropriate filings with 

their respective state comnlissions. Sho~dd any of these Co~lvlissions determine 

that the plant (or a portion of the plant) is not "used and usefi~l," there is a rislc 

that the utilities would not have the ability to pass those costs througl~ to their 

ratepayers. Such a decision by one or more state commissions wo~ild leave tlle 

Co-Owners of Big Stone 11 with an asset for which there is no way to recover the 
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It should be clear that because the issue of cost recovery for this project 

will come before reglatory bodies other than the South Dalcota Public Utilities 

Commission, the decisions by these other bodies should be considered 

part of the risks that the SD PUC should take into account. 

Q. HOW COULD IT IMPACT SOUTH DAICOTA RATEPAYERS AND 

UTILITIES IF OTHER STATE COMMISSIONS DISALLOWED BIG 

STONE II? 

A. If another commission didn't allow one or more of the ~tilities it regulates to 

recover all or a portion of the costs associated with Big Stone 11, it could 

jeopardize that utility's ability to uphold its obligations relative to the project. 

Such an outcolne could result in the remaining Co-Owners having an increased 

b ~ ~ d e n  with respect to recovering the costs of Big Stone 11. 

Q. WHAT IS THE MAIN POINT WITH RESPECT TO THIS PORTION OF 

YOUR TESTIMONY? 

A. The main point is that regardless of whether it is shareholders or ratepayers 

bearing the financial b~rdens associated with rislcy nxinagement decisions, poor 

decision making at this point in time may haunt this Co~nmission in the futuse. I 

only mention this to emphasize the fact that in making this decision, the 

Commission is setting the stage ~lpoil wlich future decisions - which will have 
' 

direct hancial  impacts on both ratepayers and the utilities it regulates - will be 

made. 
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Q. ARE THERE PARTICULAR ISSUES THAT YOU HAVE IDENTIFIED 

WRICH MAY EXPOSE THE CO-OWNERS AND THEIR RATEPAYERS 

TO RISKS? 

A. Yes, there are a number of issues wlich sl~ould be thoroughly considered by the 

Cormnission as part of its decision malcing process in this proceeding. Among 

those are: 

The poteiltial that Big Stone I1 will not have a reliable fuel source. 

The potential that Big Stone I1 will be subject to taxes and 

emission restrictions that will dramatically increase the cost of 

production. 

Of course, the other side of the risk consideratioils is the possibility of 

electricity shortages or higher electricity prices iu the event Big Stone I1 is not 

constructed. 

Q. HOW REAL IS YOUR CONCERN THAT BIG STONE 11 MAY NOT 

HAW AN ADEQUATE AND RELIABLE FUEL SOURCE? 

A. I believe that is a very real concern. The Co-Owners of Big Stone I recently 

curtailed production due to the fact that they were running short of coal. 

According to a recently publisl~ed report, the Plant Manager of Big Stone I, Jeff 

~ Endrizzi was q~loted - regarding Big Stone 1's inability to adeq~lately stoclpile 

coal - as saying ' 'Notl i~~g like this where it's an extended period and we see no 
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end in sight as it sits today."14 Keith Kelley, the Big Stone Fuel supervisor also 

expressed concern regarding the ability to hold its customers costs down, given 

this situation. 

Q. DO YOU AGREE WITH MR. ENDRIZZI THAT THlERE IS ''NO END IN 

SIGHT" WITH RESPECT TO THIS ISSUE? 

A. Froin what I understand, the cnur of this issue is not that there is not enough coal, 

or even that not enough coal is being mined. The l ey  factor in the inability of Big 

Stone I and other coal-f~ed generation facilities to maintain an adequate supply of 

file1 is that the railroads delivering the coal are capacity restricted. In other words, 

as demand for coal (partic~darly from the Powder River Basin) increases, the 

existing rail infrastructure is becoming inadequate. As I already mentioned, 

BNSF railroad named an ~u~precedented demand for coal as one of the main 

factors that created the c~urent coal shortage at Big Stone I. I also lnentioned that 

over twenty coal fired plants req~tising rail service in the Westell1 United States 

have been proposed to start operation between 2006 and 2012, t h ~ ~ s  increasing the 

demand for railroad coal tsansportation. As such, the ability of the railroads to 

deliver this necessay fuel at prices consistent wit11 the past, is becoming difficult, 

if at all possible to maintain. Therefore, I believe that this i s s ~ ~ e  may present risks 

to the Co-Owners that are not addressed in their application. Further, this issue 

represents a risk to ratepayers, who will lilcely be expected to pay for Big Stone 11. 

As the Chainvoman of the klcansas Public Service Commission, Sandra 
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Hochstetter was recently quoted "We're going to have a really huge problem if 

railroads aren't held accountable for reliable deliveries and reasonable prices.yy145 

This problem is so serious that the U.S. Senate Committee on Energy and Natural 

Resources scheduled a special hearing on tlis issue on May 25,2006. '~~ 

Q. HOW DO EMMISSION AND TAX ISSUES INCREASE RISK TO 

RATEPAYERS AND THE UTILITIES? 

A A great deal of uncertainty s~mo~mds emission standards and potential taxes on 

the emissions associated with coal-fired generation. The SD PUC will likely not 

make decisions on either of these issues, but, will be forced to deal with the 

problems associated with them, should taxes be higher than anticipated, or 

restrictions tightened. Eitl~er of these two events would negatively impact South 

Dalcota ratepayers, the Co-Owners of Big Stone 11 or both. . 

V. CONCLUSIONS 

Q. WKAT ARE YOUR RECOMMENDATIONS REGARDING THE 

APPLICATION? 

A. Altl~ough the upcoming ro~u~ds  of testimonies by other parties, including the 

Applicants, may cause Staff to alter its reco~nnlendations, StafPs preliminary 

1 reco~nmendation is that t l~e  application should be approved subject to the 

145 Post-gazette.com. "Railroads struggle to deliver coal to utilities," Wednesday, March 15,2006. 
http://energy.senate.gov/public/index.c?Fuseaction=Heargs.Hein&Hearing=l560. 
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condition that all applicable permits are issued. Staff bases this recommendation 

on its analysis showing that the project generally satisfies the criteria contained in 

SDCL 49-41B and ARSD 20:10:22. The main negative impact of the project 

conceins the environment, but the plant is expected to operate within the 

applicable environmental regulations. Staffs q~lantitative analysis showed that 

when the environmental impacts are estimated in monetary terms, the net benefits 

of the project (the economic impact minus the environmental impact) are likely to 

be positive. 

StafYs specific reconllnendations regarding the co~nm~ui ty  impact is that 

the Applicants submit a plan setting forth its actions to implement 

recolnmelldations of the Local Review Cownittee, which Staff supports. These 

recommendatiolls include a housing contingency plan to be developed by the 

Applicants; fmancing of an additional officer to the Grant County's Slleriffs 

office; dnlg and alcohol screening of the Big Stone 11 employees; provision of fire 

protection eq~~ipment and training for the local fire depsuhnent; and an 

appointment of a public relations representative that wo~dd facilitate the exchange 

of idonnation between the project owners and local conm~mities. 

In addition, Staff supports recommer~dations contained in the Draft 

Environmental Impact statement1" that concern plant construction and operation, 

including the following: 

'" 7 P A  "Draft Environmental Impact Statement: Big Stone I1 Power Plant and Transmission 
Project," May 2006, Section 4. 
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Vegetation: implementation of an integrated weed control plan prior to 

conshlction (V-1). 

Transportation: coordinatioil with Co~mty authorities to mitigate severe 

road damage (TR-1); organization of b~ls transportation or car pooling to 

reduce congestion (TR-2); and delivery of heavy eq~lipment in such a 

manner as to reduce traffic congestion and ~msafe driving conditions. 

P~~bl ic  safety: establislment of a worlc safety program (PH-1); secure 

after-hours access to construction areas (PH-2); and notification of p~zblic 

a b o ~ ~ t  &gh-risk operations (PH-3). 

D Noise: worlc with local residents to develop noise mitigation measures in 

case of noise complaints v-1). 

F~uther, Staff recoiluinends that the Applicants slnpplernent the record with all the 

missing information identified in Table 2 of tlis testimony. 

Absent the complete jmnplementation of these conditions, Staff would 

recoinmend that the Application be denied. 

Q. DOES THIS CONCLUDE YOUR TESTIMONY? 

A Yes. 
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THIS TAB 'CONTAINS ASSUMPTIONS USED IN PRESENT VALUE CALCULATIONS 

Life of the Plant 40 
Discount Rate 10% 

n3 
b b .  

P 
rP Assumptions 
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THIS TAB COMPARES THE ENVIRONMENTAL IMPACT ESTIMATES FOR THE TESTIMONY WITH THE ECONOMIC IMPACTS 
To generafe this table, change Discount rate to 3% in Tab Assumptions 
Table 7A. Comparison of Negative Environmental and Positive Local Impacts of Big Stone II. 

C02 Externalities Based on Literature Values. 3% Discount Rate. 
Present Value over 40-vear Life of the Plant (2005 dollars). 

I I. Negative lmpact: Externalities from Pollution (No geographic boundaries defined) 
Total Externalities Including COZ $ 82,561,866 $ 1,981,269,062 $ 1 ,031,915,464 
Total Externalities Excluding C02 $ 32,462,990 $ 277,907,289 $ 155,185,139 

I I .  Positive.lmpact: Local Economic and Tax Effects (State of South Dakota) 
Total Impact $623,107,670 . $671,834,785 $ 647,471,227 

Ill. Net Impact 
Net Impact Including C02 $ (1,358,161,392) $ 589,272,919 $ (384,444,236) 
Net lmpact Excluding C02 $ 345,200,381 $ 639,371,795 $ 492,286,088 

* - Lower Boundary of Net lmpact = Lower Boundary of Posifive lmpaci - Upper Boundary of Negafive Impact. 
Similaiiy, Upper Boundary of Net lmpacf = Upper Boundary of Posifive lmpact - ~ o w e r  5oundary of ~egativk lmpact 

Table 7A PV lmpact  -C02 f rom L i  
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THIS TAB COMPARES THE ENVIRONMENTAL IMPACT ESTIMATES FOR THE TESTIMONY WITH THE ECONOMIC IMPACTS 

Table 69. Comparison of Negative Environmental and Positive Local Impacts of Big Stone 11. 
C02 Externalities Based on Literature Values. 10% Discount Rate. 
Present Value over 40-vear Life of the Plant (2005 dollars). 

11. Negative Impact: Externalities from Pollution (No geographic boundaries defined) I 
Total Externalities Including C02 $ 265,640,954 $ 51 1,085,253 $ 388,363,103 

Total Externalities Excluding C02 . $ 32,462,990 $ 277,907,289 $ 155,185,139 

II. Positive Impact: Local Economic and Tax Effects (State of South Dakota) 
Total Impact $623,107,670 $671,834,785 $ 647,471,227 

Ill. Net lmpact* 

( Net Impact Including C02 $ 112,022,417 $ 406,193,831 $ 259,108,124 ( 
Net Impact Excluding C02 $ 345,200,381 $ 639,371,795 $ 492,286,088 

* - Lower Boundary of Net lmpact = Lower Boundary of Positive lmpact - Upper Boundary of Negative lmpact 

Similarly, Upper Boundary of Net lmpacf = Upper Boundary of Positive Impact - Lower Boundary of Negative lmpact 

Table 66 PV lrnpact 4202 from CA 
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THIS TAB COMPARES THE ENVIRONMENTAL IMPACT ESTIMATES FOR THE TESTIMONY WITH THE ECONOMIC IMPACTS 

Table 6A. Comparison of Negative Environmental and Positive Local Impacts of Big Stone 11. 
C02 Externalities Based on Literature Values. 10% Discount Rate. 
Present Value over 40-vear Life of the Plai.lt (2005 dollars). 

I Measure Lower Boundary Upper Boundary Average 

11. Negative Impact: Externalities from Pollution (No geographic boundaries defined) I 
Total Externalities Including C02 $ 82,561,866 $ 1,981,269,062 $ 1,031,915,464 
Total Externalities Excluding C02 $ 32,462,990 $ 277,907,289 $ 155,185,139 

II. Positive Impact: Local Economic and Tax Effects (State of South Dakota) 
Total lrn~act $623,107,670 $671,834,785 $ 647,471,227 

IIII. Net lmpact 
Net Impact Including C02 $ (1,358,161,392) $ 589,272,919 $ (384,444,236) I 
Net lmpact Excluding C02 $ 345,200,381 $ 639,371,795 $ 492,286,088 1 

" Lower Boundary of Nef Impact = Lower Boundary of Posifive Impact - UpperBoundary of Negafive lmpact. 

Similarly, Upper Boundary of Net lmpact = Upper Boundary of Posifive lmpacf - Lower Boundary of Negafive lmpacf 

FO 
& 
W Table 6A PV Impact -C02 from Li 
-3 
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THIS TAB SUMMARIZES ECONOMIC IMPACTS 

Table 5. Bin Stone 11's Annual and Total Economic and Tax Impacts 

Construction year 1 $ 560,000 

Construction year 2 $ 1,100,000 

Construction year 3 $ 1,600,000 

Construction year 4 $ 1,600,000 

Annual Operation $ 3,600,000 $ 3,600,000 $ 4,700,000 insignificant 

Present Value over Life $579,285,084 $628,012,199 $35,105,456 $8,717,130 $623,107,670 $671,834,785 
of the Plantn* 
- - 

' - Source: Stuefen's Direcf Testimony, Exhibif 26-5 Table 4 (2008 dollars) 

" - Source: Johnson's Direct Testimony (year for dollar figuers was nof specified; Sfaff assumed year 2005) 
a "' - Based on 40-year plant life and 10% discounf rate 

CJ 
00 Table 5 PV o f  Economic Impact 
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THIS TAB SUMMARIZES THE ENVIRONMENTAL IMPACT ESTIMATES FOR THE TESTIMONY 

NOX $ - $ - $ 
CO $ 2,561,019 $ 10,609,935 $ 6,585,477 
PM10 $ 1,706,836 $ 22,615,578 $ 12,161,207 
VOC $ 87,401 $ 980,833 $ 534,117 
Lead $ 183 $ 204 $ 194 
Mercury $ 504,855 $ 7,401,175 $ 3,953,015 
Total Excluding C02 $ 4,860,294 $ 41,607,726 $ 23,234,010 

C02 -- Literature Survey $ 7,500,704 $ 255,023,933 $ 131,262,318 
C02 -- CA PUC Adders $ 34,910,940 $ 34,910,940 $ 34,910,940 

Total: C02 Based on Literature $ 12,360,998 $ ' 296,631,659 $ 154,496,328 
Total: C02 Based on CA PUC $ 39,771,235 $ 76,518,666 $ 58,144,950 

N 

Clr 
a Table 4 Annual Impact 
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THIS TAB LISTS EXTERNALIN VALUES AND EMISSION VOLUMES USED IN THE CALCULATION OF THE Ih 

Big Stone II Annual 
Emissions (tons per 

year) 

Table 3. Big Stone II Annual Emissions and Externality Values 
Used to Calculate Big Stone 11's Environmental Impact 

C02 -- Literature Survey 7.5 $ 54.0 1999 4,363,868 
C02 -- CA PUC Adder 8.0 2005 4.363.868 

Pollutant 

SO2 
NOx 
CO 
PM10 
VOC 
Lead 
Mercury 
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Externality Estimates 
(per ton of emission) 

Low High Year $ 
$ 1,800 $ 10,600 1999 
$ 2,200 $ 16,900 1999 
$ 700 $ 2,900 1999 
$ 2,000 $ 26,500 1999 
$ 900 $ 10,100 1999 
$ 472 $ 526 2004 
$ 5,000,000 $ 73,300,000 1999 

w 
n> Table 3 Externality Values Tons  
)Ir 
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THIS TAB LISTS EXTERNALITAPACT 

Table 3. Big Stone I1 Ann 
Used to Calculate 

Pollutant 
Source of Externality Values 

so2 
NOx 
co 
PM10 

EPA Survey of Literature EPA http:llw.epa.gov/opptlepplpubslguidanceltop2Ofaqefiercha~.htm 
EPA Survey of Literature EPA http:llw.epa.govlopptlepplpubslguidanceltop2Ofaqefierchart.htm 
EPA Survey of Literature EPA h~p:llw.epa.govlopptlepplpubslguidanceltop2Ofaqefiercha~.htm 

EPA Survey of Literature EPA http:llw.epa.govlopptl~plpubslguidanceltop2Ofaqefierchart.htm 
EPA Survey of Literature EPA http:llwww.epa.govlopptlepplpubslguidanceltop2~faqefierchart.htm 
MN PUC ~xtemality Values http:llw.puc.state.mn.usldocsleeupdateO5.pdf 

Resources for the Future 2005 Report Palmer et al, http:llw.rff.orgldocumentslRFF-DP-05-23.pdf 

EPA Survey of Literature EPA http:llwww.epa.govloppt~epplpubslguidanceltop2Ofaqextercha~.htm 

CA PUG Externality Adder: http:ll&.cpuc.ca.govlstaticlenergyloregoncarbonallocationtaskforce.pps#352,l5,~~~ Regulation 

ro 
=A 
c Y  ' 
P.3 Table 3 Externality Values Tons 
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THIS TAB CALCULATES EMISSION VOLUMES USED TO CALCULATE THE ENVIRONMENTAL IMPACT 

TOTAL KWh Amount Source 
Nominal Capacity, MW 600 Application Table 2-6 
Hours Per Year (Total) 8760 PSD Application p. 3-1 
Hours per year (Adjusted for Capacity Factor) 7708.8 Testimony Exh. 24A (Phase I Report) 

Capacity Factor 88% Application Table 2-6 (Range is 88-100%) 
Annual kwh 4,625,280,000 

EMISSIONS from.PSD Application and Draft April 2006 Permit 
NOx VOCs GO PM10 SO2 Lead 

Maximum Emissions (from PSD Application Table ES-I) 39 106.16 4262.18 932.91 39 0.47 
Emissions Adjustments Based on Draft Permit 0 3999.38 0 

Reduction in p. 3-2 of 
Notes on Emissions Adjustments Based on Draft p. 3-2 ofApplication andp. 9 of Draff Boiler Applicafion and 

Permit Permif Emissions p. 9 of Draff 
(see below) Permit 

Correction for a more precise lbltons conversion factor 96.31 3,628.21 846.33 0.43 
Emissions Adjusted for Capacity Factor 84.75 3,192.83 744.77 0.38 

Hn (Based on new standard for mercurv emissions1 
40 CFR Part 60 : CAMR (IbIMWh) 0.0000420 
Conversion factor:,lblton 0.000453597 
Total Big Stone II Annual Emissions (Ib) 194.26176 
Total Big Stone II Annual Emissions (tons) 0.08812 

C02 [Based on Technolow Assessment Applicants Direct Exh 23 Table 1-11 
C02 IbIMMBtu 208 
Max Heat Output mmBtulhour (PSD Application p. 1-2) 6,000 
Annual mmBtu 46,252,800 
C02 ib Annual 9,620,582,400 
C02 ton Annual 4,363,868 
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PSD Application (pp. 3.3 - 3-4; Boiler) VOCs CO PMlO Lead 
Iblhour 21.6 960 180 0.108 
tons per year 94.61 4204.8 788.4 0.47 
Implied conversion factor lbltons 0.00050001 1 0.000500 0.000500 0.00049679 
Proposed Emissions Rate IblMMBtu (p. 3-3 Application) 0.16 
Draft Permit Emissions Rate IblMMBtu (p. 5 of Draft Permit) 0.15 

? 

w 
A 
w 
la Volumes Calc 



Docket No. EL05-022 
S D  PUC 

Denney Direct 
Exhibit B 

THIS TAB CONVERTS THE ECONOMIC AND TAX IMPACT (CALCUIATED BY THE APPLICANTS) INTO PRESENT VALUE TERMS 

PVAnnual Multipliers 
Years from 2006 

1 0.909090909 
2 0.826446281 
3 0.751314801 
4 0.683013455 
5 0.620921323 
6 0.56447393 
7 0.513158118 
8 0.46650738 
9 0.42409761a 

Econ Impact 



?J 
C D  Econ Impact 
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THIS TAB CONTAINS PRICE DEFLATORS USED TO CONVERT DOLLARS TO REAL VALUES 

- 4 3  
Price ~eflaton 

"29 
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