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Direct Testimony of David A. Schlissel and Anna Sommer

Joint Intervenors

South Dakota Public Utilities Commission Case No. EL05- 022 o Exhibit 1

. Q'
A.

Mr. Schlissel, please state your name, position and business ilddrés,s.

My name is David A. Schlissel. Iam a Senior Consultant at Synapse Energy

Economics, Inc, 22 Pearl Street, Cambridge, MA 02139,

" Ms. Sommer, please state your name position and business address.

My name is Anna Sommer. ] am a Research Assoclate at Synapse Energy
Econoxmcs Inc., 22 Pearl Street, Cambndge MA 02139.

On whose behalf are you tesﬁfying in this‘ case?

We are testifying on behalf of anesotans for an Energy-Efficient Economy, ~
Izaak Walton League of America — Midwest Office, Union of Concerned

Scientists, and Minnesota Center for Environmental Advocacy (“Joint

Intervenors™).
Please describe Synépse Energy Economics.

Synapse Energy Economics ("Synapse") is a research and consulting firm

. Specializing in energy and environmental issues, including electric generation,

transmission and distribution system reliability, market power, electricity market

prices, stranded costs, efficiency, renewable energy, environmental quality, and

nuclear power.

Synapse’s clients include state consumer advocates, public utilities commission
staff (and have included the Staff of the South Dakota Public Utilities

Commlssmn), attorneys general, environmental orgamzatlons federal government
and utilities.

Mr. Schlissel, please summarize your educational background and recent

work experience.

- Tgraduated from the Massachusetts Institute of Technolo gy in 1968 with a

Bachelor of Sclence Degree in Engmeenng In 1969, I received a Master of

' ~Science Degree in Engmeermg from Stanford University. In 1973, I received a
. Law Degree from Stanford University. In addition, I studied nuclear engineering

at the Massachusetts Institute of Technology during the years 1583-1986.

7089,
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Since 1983 I have been retained by governmental bodies, publicly-owned utilities,
and private organizations in 28 states to prepare expert testimony and analyses on
snéineering and economic issues related to electric utilities. My clients have
included the Staff of the Arizona Corporatioﬁ Cdmmission, the General Staff of
the Arkansas Public Service Commission, the Staff of the Kansas State
Corporatioa Com;a:ission, municipal utility systems in Massachusetts, New York,

Tekas, and North Carolina, and the Attorney General of tha'Commonwealth of

Massachusetts.

I'have testified before state regulatory commissians in Arizona, New Jersey, .
Connecticut, Kansas, T exas,.NeW,Mexico, New.York, Vermont, North Carolina, . ... ... .
South Carolina, Maine, Illinois, Indiana, Ohio, Massachusetts, Missouri, and

Wisconsin and befare an Atomnic Safety & Licensing Board of the U.S. Nuclear

Regulatory Commission.
A copy of my current resume is attached as Exhibit JI-1-A.

Have you previously submitted testimony before this Commission?

No.

~ Ms. Sommer, please summarize your educational background and work

experience.

1am a Research Associate with Synapse Energy Economics. I proﬁde research

and assist in writing testimony and reports on a wide range of issues from

renewable energy policy to integrated resource planning. My Tecent work includes

aiding a Florida utility in its integrated resource planning, evaluating the

feasibility of carbon sequestration and reviewing the analyses of the air emissions

compliance plans of two Indiana utilities and one Nova Scotia utility.

I also have participated in studies of proposed renewable portfolio standards in the
United States and Canada. In addition, T'have evaluated the equity of utility
renewable energy solicitations in Nova Scotia and the feasibility and prudence of -

the sale and purchase of existing gas and nuclear capacity in Arkansas and Towa,

7090
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Prior to joining Synapse, I worked at EFI and XENERGY (now KEMA
Consulting) and Zilkha Renewable Energy (now Horizon Wind Energy). At
XENERGY and Zilkha I focused on policy and economic aspects of renewable
energy. While at Zilkha, I authored a strategy aﬁd information plan- for the

. development of wind farms in the western United States.

Ihold a BS in Economics and Environmental Studies from Tufts University. A

copy of my current resume is attached as Exhibit JI-1-B.

Ms. Sommer, have you previously submitted testimony before this

Commission?

‘No.

‘What is the purpose of your testimony?

Synapse was asked by Joint Intervenors to investigate the folloWing four issues

regarding the proposed Big Stone II coal-fired generating faci]ity:

A, The need and timing for new supply options in the utilities’ service

territories. , ‘

B. Whether there are alternatives to the proposed facility that are technically
feasible and economically cost-effective,

C. Whether the applicants have included appropriate emissions control
technologies in the design of the proposed facility.

D.  Whether the applicants have appropriately reflected the potential for the

regulation of greenhouse gases in the design of the proposed facility and in
their analyses of the alternatives. ’

This testimony and the testimony of our colleague Dr. Ezra Hausman presents the

results of our investigations of Issue D. Our testimony regarding Issues A, B and

C will be submitted on May 26, 2006.

Please summarize your conclusions on the issue of whether the Big Stone II

. Co-owners have appropriately reflected the potential for the regulation of

greenhouse gases in the design of the proposed facility and in their analyses
of the alternatives.

Our conclusions on this issue are as follows:

Page 3
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South Dakota Public Utilities Commission Case No. EL05-022 - Exhibit 1
1 ' 1. Climate change is causing and can be expected in the faoture to cause
2 : “significant” environmental harm, as explained in detail in the Testimony
3 of Dr. Ezra Hausman.
4 2. There is scientific consensus that emissions of carbon dioxide canse
5 climate change.
6 3. Big Stone Unit IT would emit significant amounts of additional carbon
7 dioxide.
8 4.  Asaresult, the Big Stone Unit I will pose a serious threat to the
9 enviromment. |
10 5. The potential for the regulation of carbon dioxide must be considered as
11 - part of any prudent cost estimates of Big Stone Unit IT and alternatives.
12 6. However, the Big Stone IT Co-owners have not adequately analyzed the
13 potential for future carbon regulation.
4 7 The externality values for carbon dioxide established by the Minnesota
- 15 ' Public Utilities Commission and used in resource planning by some of the
16 » Co-owners are meant to recognize “external” costs, or, in other words,
17 ' costs that are not directly paid by utilities or their customers. The
18 o " Minnesota Commission’s externality values are not reflective of any
19 concerns about the real costs of complying with future carbon dioxide
20 ' regulation.
21 8. Synapse Energy Economics has developed a greenhouse gas allowance
22 ' price forecast that reflects a range of prices that could reasonably be
23 expected through 2030.
24 . 9. Adopting Synapse’s range of prices would increase Big Stone Unit IT’s
25 annual projected costs by $35,152,128 to $137,463,322 on a levelized
26 _ basis.
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In the process of your investigation did you keep in mind the interests of the

Big Stone Co-owners’ customers?

Absolutely. Synapse regularlir works for consumer advocates and has waorked for
over half of the members of the National Association of State Utility Consumer
Advocates. Fundamentally, we believe that greenhouse gas regulatlon not only is
an environmental issue. Tt also is a consumer issue in that it will have direct and

tangible impacts on future rates.

You have mentioned the terms “carbon dioxide regulation” and “greenhouse

gas regulation.” What is the difference between these two?

As we use these terms throuighout our testimony, there is no difference, While we
believe that the future regulation we discuss here will govern emissions of all
types of greenhouse gases, not just carbon dioxide (“CO,” , Tor the purposes of

- our, discussion we are chiefly concerned with emissions of carbon dioxide.
‘Therefore, we use the terms “carbon dioxide regulation” and “greenhouse gas

- regulation” interchangeably. Similarly, the terms “carbon dioxide price,”

“greenhonse gas price” and “carbon price” are interchangeable.

Isit prodent to expect that a policy to address climate change will be

jmplemented in the U.S. ina way that should be of concern to coal-dependent
utilities in the Midwest?

Yes. The prospect of global warming and the resultant widespread climate
bhanges has spurred international efforts to work towards a sustainable leve] of
greenhouse gas emissions. These international efforts are embodied in the United
Nations Framework Convention on Climate Change (“UNFCCC™), a treaty that
the U.S. ratified in 1992, along with almost every other couuﬁ'y in the world. The
Kyoto Protocol, a supplement to the UNFCCC, establishes legally binding limits

on the greenhouse gas emissions of industrialized nations and economies n

transition.

Despite being the single largest contributor to global emissions of greenhouse

gases, the United States remains one of a very few industrialized nations that have

10923
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Joint Intervenors
South Dakota Public Utﬂities Commission Case No. EL05-022 | Exhibit 1
1 not signed the Kyoto Protocol. Neverﬂaelees, individual states, regional groups of
2 states, shareholders and corporations are making s.erious efforts and taking
3 significarit steps towards reducing greenhouse gas emissions in the United States.
4 Efforts to pass federal legislation addressing carbon, though not yet successful,
5 have gained ground in recent years. These developments, combined with the
6 growing scientific understanding of, and evidence of, climate change as ouﬂined'
7 in Dr. Hausman’s testimony, mean that establishing federal policy requiring |
g greenhouse gas emission reductions is just a matter of time. The question is not
9 whether the United States will develop a national policy addressing climate
10 change but When and how The electac sector wﬂl bea key component of any
N 11 S regulatory or leglslatlve approach to reducmg greenhouse gas emissions bo‘rh
12 because of this sector’s contribution to national emissions and the comparative
13 ease of regulating large point sources.
14 There are, of course, important uncertainties with regard to the timing, the
15 emission limits, and many other details of what a carbon pohcy in the Umted
16 ' | States will 1ook like.

17 Q. If there are uncertainﬁes with regard to such important details as timing, -

18 - emission ]mnts and other details, why should a utility engage in the exercise

19 of forecasting greenhouse gas pnces"

20 Al First of all, utilities are 1mp1101ﬂy assu:rmng a value for carbon allowance prices

21. whether they go to the effort of collecting all the relevant information and create a
2 price forecast or whether they simply ignore future carbon regulation. In other

23 words, a utility that ignores future carbon regulatione is'imp]iciﬂy assuming that

24 | the allowance value will be zero. The question is whether it’s appropriate to

25 - assume zero or some other number. There is uncertainty in aﬁy type of uﬁlity

26 forecasting and to write off the need to forecast carbon allowance prices because

27 of the uncertainties is not prudent.

28 | For example, there are myriad uncertainties that utility planners have learned to

29. address in planning. These include randomly occurring generating unit outages,

30 load forecast error and demand fluctnations, and fuel price volatility and

ISl T 1
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South Dakota Public Utilities Commission Case No. EL05-022 Exhibit 1

uncertainty. These various uncertainties can be addressed through techj:iques

such as sensitivity and scenario analyses.

To illustrate that there is significant uncertainty in other types of forecasts, we
fhink it is informative to examine historical gas price forecasts by the Energy
Information Administration (EIA). Exhibit JI-1-C compares EIA forecasts from
the period 1990 - 2006 with actual price data throqgh 2005. The data, over more
than a decade, shows considerable volatility, even on an annual time scale.' But
the truly strﬂdng thing that jumps out of the figure is how wrong the forecasts

have sometimes been. For example, the 1996 forecast predicted gas prices would

- start at $2.61/MMBtu and remain under $3/MMBTU through 2010, but bythe = . .. .

year 2000 actual prices had already jumped to $4.82/MMBTu and by 2005 they
were up to $8.09/MMBtu.

In view of the forecasting track record for gas prices one might be tempted to give
up, and either throw darts or abandon planning altogether. But thanlkfully
modelers, forecasters, and planners have taken on the challenge — and have
improved the models over time, thereby producing more reliable (although still
quite uncertain) price forecasts, and system pianners have refined and applied

techniques for addressing fuel price uncertainty in a rational and proactive way.

It is, therefore, troubling and wrong to claim that forecasting carbon allowance

prices should not be undertaken as a part of utility resource decision-making

because it is “speculative.”

Do the Co-owners have any opinions or thoughts as to when carbon

regulation will happen?

No. Interrogatory 18 of Joint Intervenors’ First Set and First Amended Set of

Interrogatories” asked each of the Co-owners to state whether it:

e

Gas .prices also show terrific volatility on shorter time scales (e.g., monthly or weekly prices).

The Co-owners’ response to Interrogatory 18 is attached as Exhibit JT-1-D.

9095
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Joint Intervenors

believes it is likely that greenhouse gas regulation (ghg) will be
implemented in the U.S. (a) in the next five years, (h) in the next ten
years, and (c) in the next twenty years.

None of the co-owners had any thoughts as to when or even if greenhouse gas

regulation-would occur. Two of the Co-owners (GRE and HCPD) claim to

iclosely follow discussion of GHG regulation at the federal and State levels, but

apparently had no opinions about what might result from such discussions.

- If the siting permit for Big Stone Uﬁit II'were to be approved and the unit

were built, is carbon regulation an issue that could be reasonably dealt with

in the future once the tlmmg and strmgency of the regulatmn is known"

Unfortunately, no. ‘Unlike for other power plant air emissions like sulfur dioxide

and oxides of nitrogen, there currently is no commercial or economical method
for post—conibustion removal of carbon dioxide from supércritical pulverized coal
plants. The Big Stone II Co-owners agree on that point. During the public hearing
in Milbank held on September 13, 20005, the Co-owners presented several slides
on the expected combined emissions from Big Stoné Units I & II. The descriptive
slide for the CO, emissions chart submitted to the South Dakota PUC states there
is “no commercially available capture and sequestration technology.” This slide
1s attached as Exhibit JI-1-E. Regardless of the uncertainty, this is an issue that

needs to be dealt with before new resource decisions are made.

Do other utilities have opinions about whether and when greenhouse gas
regulaﬁon will come?

~ Yes. For example, James Ro geré, CEO of Duke Energy, has publicly said “Mn

private, 80-85% of my peers think carbon regulation is coming within ten years,

but most sure don’t want it now.”> Not wanting carbon regulation from a utility

perspective is understandable because carbon price forecasting is not simple and

~ easy, it makes resource planning more difficult and is likely to change “business |

“The Greening of General Elecmc A Lean, Clean Electric Machine,” The Economist, December
10, 2005, at page 79.

Page 8
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1 as usual.” For many utilities, including the Big Stone II Co-owners, that means
2 that it is much more difficult to justify building a pulverized coal plant.
3 Regardless, it is imprudent to ignore the risk.
4 Duke is not alone in believing that carbon regulation is :inevitab‘le and, indeed,
5 some utilities are advocaﬁng for mandatory greenhouse gas reductions: In a May
6 6, 2005, statement to the Climate Leaders Partners (a voluntary EPA-industry
7 partnership), John Rowe, Chair and CEO of Exelon stated, “At Exelon, we accept
8 | that the science of global warming is overwhelming. We accept that limitations
9 ‘on gfeenhousé gases emissions [sic] will prove necessary. Until those limitations
-10. ... . are adopted, we believe that business should take voluntary action to beginthe . ......... .
11 transition to a lower carbon future.”
12 In fact, several electric utilities and electric generation companies have
13 incorporated assumptions about carbon regulation and costs into their long term
14  planning, and have set specific agendas to mitigate shareholder risks associated -
15 -with future U.S. éarbon regulation policy. These utilities cite a variety of reasons
16 for incorporating risk of future carbon regulafcion as a risk factor in their resource
Y planning and evaluation, including scientific evidence of human-induced climate
18 change, the U.S. electric sector’s contribution to emissions, and the magnitude of
19 the financial risk of future greenhouse gas regulation.
20 Some of the companies believe that there is a high likelihood of federal régulation
21 of greenhouse gas emissions within their planning period. For example,
22 Pacificorp states a 50% probability of a CO, limit starting in 2010 and a 75%
23 probability starting in 2011. The Northwest Power and Conservation Council
24 models a 67% probability of federal regulation in the twenty-year planning period
25 ending 2025 in its resource plan, Northwest Epergy states that CO, taxes “are no
| 26 longer a remote possibility.”* |
K Northwest Energy 2005 Electric Default Supply Resource Procurement Plan, December 20, 2005;
| Volume 1, p. 4.
MDY
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Even those in the electric industry who oppose mandatory limits on greenhouse

gas regulation believe that regulation is inevitable. David Ratcliffe, CEO of

Southern Company, a predominantly coal-fired utilify that opposes mandatory
limits, said at a March 29, 2006, press briefing that “There certainly is enOugB
public pressure and enough Congressional discussion that it is likely we will see

some form of regulation, some sort of legislation around carbon.”
Do companies outside of electric utilities support greenhouse gaé regulation?

Support for the passage of greenhouse gas regulation has been expressed by
senior executives in companies such as Wél-Mart, General Electric, BP, Shell,

and Goldman Sachs. For example, on April 4, 2006, during a Senate hearing on .~~~

the design of a CO; cap-and-trade system, a representative of GE Energy said the
following: ' |

“GE supports development of market-based programs to slow, eventually stop,
and ultimately reverse the growth of greenhouse gases (GHG).”

--David Slump, GE Energy, General Manager, Global Markeﬁng, executive

summary of comments to Senate Energy and Natural Resources Committes

‘Why would so many electric utilities, in particular, be concerned about

future carbon regulation?

Electricity generation is very carbon-intensive. Electric utilities are likely to be
one of the first, if not the first, industries subject to carbon regulation because of

the relative ease in regulating stationary sources as opposed to mobile sources

" (automobiles) and because electricity generation represents a significant portion

of total U.S. greenhouse gas emissions. A new generating facility may havea
book life of twenty to forty years, but in practice, the utility may expect that that -
asset will have an operating life of 50 years or more. By adding new plants,

especially new coal plants, a utility is essentially locking-in a large quantity of

Quoted in “U.S. Utilities Urge Congress to Establish CO2 Limits,” Bloomberg.com,

_' http:/?vvww.blq_omb erg. cqm/ apps/news?pid=1 OOOQ 103&sid=a75A1 ADJIv8cs&refer=us

7098
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1 carbon dioxide emissions for decades to come. In general, electric utilities are |
2 increasingly aware that the fact that we do not currently have federal greenhouse
3 gas regulation is irrelevant to the issue of whether we will in the future, and that
4 new plant investment decisions are extremely sensitive to the expected cost of
5 greenhouse gas regulation throughout the life of the facility.
6 Q. Have mandatory greenhouse gas emissions reductions programs begun to be
7 examined and debated in the US féderal government?
g A To date, the U.S. government has not required greenhouse gas emission’
9 reductions. However, legislative initiatives for a mandatory market-based
10 greenhouse gas cap and trade program are under consideration.’ |
11 | Several mandatory emissions reduction proposals have been introduced in
12 - Congress. These proposals establish carbon dioxide emission treij ectories below |
13 : the projected business-as-usual emission traj ectories, and they generally rely on
14 market-based mechanisms (such as cap and trade programs) for achieving the
15 targets. The proposals also include various provisions to spur technology
16 innovation, as well as details pertaining to offsets, a]lowancevallocaﬁon,
17 | restrictions on allowance prices and other issues. Through their consideration of
18 these proposals, legislators are increasingly educated on the complex details of
19 different policy approaches, and they are laying the groundwork for a national
20 mandatory pro gram Federal proposals that would require greenhouse gas
21 emission reductions are summarized in Table 5.1 in Exhibit JI-1-F.
22 It is significant that the U.S. Congress is examining and debating these emissions
23 reduction i:;roposals. However, as shown in Figure 5.2 in Exhibit JI-1-F, the
24 emissions trajectories contained in the proposed federal legislation are in fact
25 quite modest compared with the emissions reductions that are anticipated to be
26 necessary to achieve stabilization of atmospheric concentrations of greenhouse
27 gases. Figure 5.2 in Exhibit JI-1-F compares various emission reduction
28 - trajectories and goals in relation to a 1990 baseline. U.S. federal proposals, and
O TS Exhibit JLLF, at pages 11- 16.
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even Kyoto Protocol reduction targets, are small compared with the current E.U.

emissions reduction target for 2020, and the emissions reductions that most

scientists claim will ultimately be necessary to avoid the most dangerous impacts '.

of global warming.

Are aﬁy states developing and implementing climate change policies that will

have a bearing on resource choices in the electric sector?

Yes. A growing number of states are developing and implementing the following -
types of policies that will affect greenhouse gas emissions in the electric sector:

(1) direct policies that require specific emissions reductions from electric

generation sources; (2) indirect policies that affect eléctric séctor resoures mix 7T

such as through promoting low-emission electric sources; (3) legal proceedings;

- or (4) voluntary programs including educational efforts and energy planning.”

Direct policies include the New Hampshire and Massachusetts laws imposing

caps on carbon dioxide emissions from power plants in those states.

Indirect policies include the requirements by various states to either consider
future carbon dioxide regulation or use specific “adders™ for carbon dioxide in
resource planning. It also includes policies and incentives to increase. energy

efficiency and renewable energy use, such as renewable portfolio standards.

- Some of these requirements are at the direction of state public utilities

commissions, others are statutory requirements.

. Lawsuits make up the majority of the third category. For example, several states

are suﬁng the U.S. Environmental Protection Agency (EPA) to have carbon
dioxide regulated as a pollutant under the Clean Air Act,

Among the voluntary programs undertaken at the state level are the climate
change action plans developed by 28 states. '

Exhibit JL-1-F, at pages 16 through 20.
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But states are not just acting individually; there are a number of examples of
innovative regional policy initiatives that range from agreeing to coordinate
information (e.g., Southwest govlernors and Midwestern legislators) to
development of a regional cap and trade program ﬂerugh the Regional
Greenhouse Gas Initiative in the Northeast ("RGGI”). The objective of the RGGI
is the stabilization of CO, emissions from power plants at current levels for the

period 2009-2015, followed by a 10 percént reduction below current levels by

. 2019. These regional activities are summarized in Table 5.5 in Exhibit JI-1-F.

Have any states adopted direct policies that require specific emissions

reductions from electric sources? . .

Yes. The states of Massachusetts, New Hampshire, Oregon and California have o

adopte‘d policies requiring greenhouse gas emission reductions from power

pla.ms.8

Do any states require that utilities or default service suppliers evaluate costs

or risks associated with greenhouse gas emissions in long-range planning or

resource procurement?

Yes. As shown in Table 1 below, several states require companies under their

~ jurisdiction to account for the emission of greenhouse gases in resource planning,

Exhibit JI-1-F, Table 5.3 on page 18.

- 7101
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Table 1. Requirements for Consideration of Greenhouse Gas Emissions in Electric
Resource Decisions

Program | . State Description Date Source
type
GHG value CA PUC requires that regulated utility April 1, | CPUC Decision 05-04-024
in resource IRPs include carbon adder of $8/ton 2005
planning CO., escalating at 5% per year. - .
GHG value WA Law requiring that cost of risks January, | WAC 480-100-238 and 480-
in resource associated with carbon emissions be | - 2006 90-238
planning included in Integrated Resource '
Planning for electric and gas ntilities
GHGvalne | OR PUC requires that regulated utility Year Order 93-695
in resource IRPs include analysis of a range of 1993
planning carbon costs : .
GHG valne | NWPCC | Inclusion of carbon tax scenariosin. |. May, NWPCC Fifth Energy Plan
. in Tesource |-...o.....|. Fifth Power Plan . L2006 00 e
planning
GHG value MN. Law requires utilities to use PUC January Order in Docket No. E-
in resource established environmental 3, 1997 999/CI-93-583
planning externalities values in resource .
planning ,
GHG in MT IRP statute includes an Angust ‘Written Comments
Tesource "Environmental Externality 17,2004 ¢ Identifying Concerns with
" planning - Adjustment Factor" which includes NWE’s Compliance with
' risk due to greenhouse gases. PSC | ARM. 38.5.8205-8229;
required Northwestern to account for Sec. 38.5.8219, ARM.
financial risk of carbon dioxide - - -
emissions in 2005 IRP.
GHG in - KY KY staff reports on IRP require IRPs | 2003 and | * Staff Report On the 2005
resource ' to demonstrate that planning 2006 Integrated Resource Plan
planning adequately reflects impact of future Report of Louisville Gas and
CO;, restrictions Electric Company and
Kentucky Utilities Company
- Case 2005-00162,
Febmary 2006 -
GHG in urT Commission directs Pacificorp to June 18, Docket 90-2035-01, and
resource consider financial risk associated 1992 subsequent IRP reviews
planning with potential future regulations,
including carbon regulation
GHG in MN Commission directs Xcel to “provide
TESource an expansion of CO2 contingency August Order i Docket No. RP0O-
planning’ planning to check the extent to which | 99 2001 | 787 .
resource mix changes can lower the
~ cost of meeting customer demand
under different forms of regulation.”
GHG in MN Law requires that proposed non-
CON renewable generating facilities 2005 Minn. Stat. §216B.243 subd.
consider the risk of environmental 3(12) (2005)
regulation over expected nseful life
of the facility

Page 14
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oy

Q. What carbon dioxide values are being used by utilities in electric resource

2 planning?

A. Table 2 below presents the carbon dioxide costs, in $/ton COs, that are presently

4 being used in the industry for both resource planning and modeling of carbon

regulation policies.

6 Table 2. Carbon Dioxide Costs Used by Utilities

Company CO2 emissions trading assﬁmptions for various years
' (32005)

PG&E* $0-D/ton (start year 2006)
Avista 2003* $3/ton  (start year 2004)

Avista 2005 | - $7 and $25/ton (2010)
$15 and $62/ton (2026 and 2023)

Portland General $0-55/ton (start year 2003)
Electric* ‘

Xcel-PSCCo $9/ton (start year 2010) escalating at 2.5%/year

Idaho Power*® ) $0-61/ton (start year 2008)
Pacificorp 2004 $0-55/ton

Northwest $15 and $41/ton
Energy 2003 ]

Northwest $0-15/ton between 2008 and 2016
Power and " $0-31/ton after 2016
Comnservation :
Council . ' _
7 *Values for these utilities from Wiser, Ryan, and Bolinger, Mark. “Balancing Cost and Risk: The
8. Trentment of Renewable Energy in Western Utility Resource Plans.” Lawrence Berkeley National
9 Laboratories. August 2005. LBNL-58450. Table 7.
10 Other values: PacifiCorp, Integrated Resource Plan 2003, pages 45-46; and Idaho Power
11 . Company, 2004 Integrated Resource Plan Drafi, July 2004, page 59; Avista Integrated Resource
12 Plan 2005, Section 6.3; Northwestern Energy Integrated Resource Plan 2005, Volume 1 p. 62;
13 Northwest Power and Conservation Council, Fifth Power Plan pp. 6-7. Xcel-PSCCo,
14 Comprehensive Seitlement submitted to the CO PUC in dockets 044-214E, 215E and 216E,
15 December 3, 2004. Converted to $2005 using GDP implicit price deflator.

16 Q. How should utilities plan for and mitigate the risk of greenhouse gas
A7 regulation? V :

18 A. The key part of that question is “plan for the risk of greenhouse gas regulation.”

19 Mitigating risk begins with the resource planning process and the decision as to
20 the demand-side and supply-side options that should be pursued. A utility that
21 chooses to vgo forward with a new, carbon intensive energy resource without

22 proper consideration of carbon regulation is imﬁrudent. To give an analogy it
23 would be like choosing to build a gas-fired power plant without consideration of
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Joint Intervenors

the cost of gas because one believes that building the plant is “worth it” regardless

of what gas might cost.

A utility that desires to be prudent about the risk of carbon regulation would, at a
minimum, consider carbon regulation by developing an expected carbon price

forecast as well as reasonable sensitivities around that case.
Please explain how Synapse developed its carbon price forecast.
Our forecast is described in more detail in Exhibit JI-1-F starting on page 39.

During the decade from 2010 to 2020, we anticipate that a reasonable range of

- carbon emissions prices will reflect the effects of increasing public-concern over--» e

climate change (this public concern is likely to support increasingly stringent -
emission reduction requirements) and the reluctance of policymakers to take steps
that would increase the cost of compliance (this reluctance could lead to increased
emphasis on energy efﬁeiency,'modest emission reduction targets, or increased
use of offsets). We expect that the widest uncertainty in our forecasts will begin at
the end of this decade, that is, from $10 to $4O per ton of CO; in 2020, dependmg

on the relative strengtlr of these factors

After 2020, we expect the price of carbon emissions allowances to trend upward
toward a marginal mitigation cost. This number will depend on currently
uncertain factors such as techilolo gical innovation and the stringency of carbon
caps, but it is likely that, by this tiine, the least expensive mitigation options (such
as simple energy efficiency and fuel switching) will have been exhausted. Our ‘
projection for greenhouse gas emissions costs at the end of this decade ranges

from $20 to $50 per ton of CO, emissions.

We currently believe that the most likely scenario is that as policymakers commit

to taking serious action to reduce carbon emissions, they will choose to enact both
cap and trade regimes and a range of complementary energy policies that lead to .
lower cost scenarios, and that technology innovation will reduce the price of low-

carbon technologies, making the most likely scenario closer to (though not equal

_ to) low case scenarios than the high case scenario.- We expect that the probability |

w%idém‘
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1 | of taking this path will incfease, over time, as society learns more about optimal
2 carbon reduction policies.
3 . After 2030, and possibly even earlier, the uncertainty surrounding a forecast of
4 carbon emission prices will increase due to the interplay of factors such as the
5 level of carbon constraints required and technological innovation. As discussed in
6 Exhibit JI-1-F, scientists anticipate that very significant emission reductions will
7 be necessary, in the range of 80 percent below 1990 emission levels, to achiéve
8 stabilization targets that will keep global temperature increases to a somewhat
9 manageable level. As such, we believe there is a substantial likelihood that |
2100 e respoﬁse to climate change impacts will require much more aggressive emission . ... ... ...
11 . reductions than those contained in U.S. policy proposals, and in the Kybto
12 Protocol, to dzﬁ:e. If the severity and certainty of climate change are such that
13 emissions levels 70-80% below current rates are mandated, this could result in
14 - veryhigh marginai emissions reduction costs, though we have not quantified the
15 cost of such deeper cuts on a per ton basis:

16 Q. ‘What is Synapse’s forecast of carbon dioxide emissions prices?

17 Al Synapse’s forecast of future carbon dioxide emissions prices are presented in
18 Figure 1 below. This figure superimposes Synapse’s forecast on the results of
19 other cost analyses of proposed federal policies:

S ?ng
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" Figure 1. Synapse Carbon Dioxide Prices
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Q. What‘is Synapse’s levelized carbon price forecast?

A. Synapse’s forecast, lc’avelize'd9 over 20 years, 2011 — 2030, is provided in Table 3
] below.
Table 3. Synapse’s Le?elized Carbon Price Forecast (2005$/t0n)
Low Cése » Mid Case - High Case | |
$7.8 $19.1 $30.5
5

A value that is “levelized” is the present value of the total cost converted to equal annual
payments. Costs are levelized in real dollars (i.e., adjusted to remove the impact of inflation).
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1 Figure 1. Synapse Carbon Dioxide Prices
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Q. What is Synapsé’s levelized carbon price forecast?

4 A Synapse’s forecast, levelized® over 20 years, 2011 — 2030, is provided in Table 3

below.
6 ) Table 3. Synapse’s Levelized éarbon Price Forecast (2005$/t0n)
Low Case Mid Case High Case |
$7.8 : $19.1 $30.5

A value that is “levelized” is the present value of the total cost converted to eqﬁal annual
payments. Costs are levelized in real dollars (i.e., adjusted to remove the impact of inflation).

IR
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Q.-

The Minnesota Public Utilities Commission has established environmental
externality values for a number of pollutants including CO,;. Wouldn’t it be
sufficient and more efficient to simply use the CO, externality values? The

effect is the same, to bias resource selection towards non-CO; emitting

resources.

That would appear to be an easy solution, but the MN PUC values are meant to
reflect external costs arising from damage to the environment caused by climate '

change (as a percentage of GDP). The Commission’s order of J anuary 3, 1997 R

explained: '°

The environmental values for CO, quantified in this Order follow
MPCA witness Ciborowski’s general methodology. First, Ciborowski
estimated long-term global costs based on the existing economic
literature and discounted them to current values. Then, he divided
that amount by the amount of long-term CO, emissions to arrive at an
average cost per ton. Ciborowski essentially converted published
damage estimates made by economists from percentages of gross

- domestic product (GDP) into costs per ton of COs.

The full order is attached as Exhibit JI-1-G. Clearly this 5rder shows that the
Minnesota environmental .externali’.cy values contain no consideration df future
carbon regulatibn and the actual costs that regulation would impose on utilities.
Indeed, the range of CO; values adopted by the Minnesota PUC is much smaller
than the range of Synapse’s price forecasts, $0.35 — 3.64 per ton of CO, (20043).

Have the Big Stone II co-owners adequately considered the risk of

greenhouse gas regulation?

No. The Co-owners’ approach is what might be called keeping their heads in the
sand and hoping that the problem of global warming goes away. For example, the
Co-owners could not answer basic questions.about the United Nations Frémework |
Convention on Climate Change. Request for Admission No. 22 in the Joint

Intervenors® First Set of Requests for Admission asked the Co-owners to:

1% Page 27 of the Order Establishing Environmental Cost Values in Docket No. E-99/CI-93-583 issued

. Jammary 3, 19097. :
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Admit that in 1992 the United Nations Framework Convention on
Climate Change was adopted [IPCC 2005, p 5].

The Co-owners respondéd by saying that: |

Applicant has made reasonable inquiry and the information known to
it is insufficient to enable Applicant to admit or deny this statement.

. Similarly, Request for Admission No. 25 asked the Co-owners to:

Admit that the most recent Assessment Report released by the IPCC is
the Third Assessment Report (TAR), released in 2001, and that part of
the TAR is the report of the Working Group I of the IPCC, entitled
“Climate Change 2001: The Scientific Basis.”

PR Again’ the CO-‘OWneI.S Iesponded’ in pa-rt:A. R LI '- e e T et e L b S e e e S

Applicant has made reasonable inquiry and the information known to
it is insufficient to enable Applicant to admit or deny this statement.

In twenty separate instances, the Co-owners could not answer requests for
admission requiring them to do nothing more than admit facts that could easily be .
verified by an internet search (starting with the internet addresses that Joint
Intervenors in many cases provided in the questions) or by reférring to the
document(s) attéched to the request. Attached as Exhibit JI-1-H, is the Joint
Tntervenors’ First Set of Requests for Admission with these twenty responses
highlighted. '

How are such responses relevant to the issue of considering carbon

regulation in resource planning?

If a utility does not rely upon outside expertise to, at a basic level, advise the
wutility on future carbon reg\ﬂation and second to forecast carb:on allowance prices,
it must rely upon its own knowledge and information gathering to do so. A maj cl)r‘
step in that process is to understand the various parties involved and what their
recommendations mean to policymakers. Organizations such as the
Intergovernmental Panel on Climate Change are well recognized and regarded
and their thoughts on topics such as climate change do not go by the Wayside.

The inability to answer these basic questions, let alone put in the small effort that

7109
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would be ﬁegessary to answer such questions, bodes poorly for the Co-owners’

decision-making.

Did the Co-owners reflect any potential greenhouse gas regulations in their

resource planning for Big Stone II?

No. In certain instances they used the Minnesota PUC environmental externality
value for carbon dioxide, which as we discussed above is not adequate

consideration of ’regulatory risk and uncertainty.

Are the Big Stone IT Co-owners already heavily dependent upon coal-fired

generation?

Yes. The testimony in this proceeding reveals that each of the Co-owners already

-is heavily dependent upon coal-fired generation. Although some Co-owners are

making some efforts to add wind, participation in Big Stone II will further
increase the Co-owners’ dependence upon coal-fired generation and,

consequently, their exposure to future greenhouse gas regulations.

For example, Otter Tail Power’s testimony in this proceeding reveals that as of
2004, 60.3 percent (winter) to 65.3 percent (summer) of the Company’s
generating capacity was coal-fired.!! ‘When oil and natural gas fired capacity is

included, more than 75 percent of Otter Tail’s current generating capacity is
fossil-fired.

GRE’s 2006 generation mix is 76 percent from coal, not including additional .

coal-fired generation that might be the sources for the other purchased power

listed in the Company’s testimony.

. CMMPA’s 1istﬁlg of its existing and planned capacity resources includes 43 MW

of coal-fired capacity (75 percent of the total) and 13.5 MW of wind.'*

11

13

Applicants’ Exhibits 10-D and 10-E.
Applicants’ Exhibit 2, page 14, lines 19-23. -
Applicants’ Exhibit 6, page 10, lines 1-2.
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Seventy-six percent of Montana-Dakota Utilities existing owned-generation is

' cozﬂ—ﬁred.“’ However, despite this reliance on co al, Montana-Dakota Utilities

2005 Integrated Resource Plan reveals that, other than possible purchases from
other utilities or the energy market, the only new baseload options that the

company was considering were coal-fired units.?

Approximately 50 percent of MRES? existing capacity, and all of its baseload

capacity, is coal-fired. 16

Approxmnately 59 percent of SMMPA’s existing generating capacity is coal-

. fired.!”"

Finally, Heartland’s e)déning resournes ni)pea:n vtc; bn amlx of coal—ﬁred generatlon
and purchased power contracts.'® Heartland has indicated that from 2013 to 2020,
i.e., after the end of its purchased power agreement with Nebraska Public Power
Diétrict, it plans to have the following resources available for its customers:
Laramie River Station (50 MW); Customer-owned peaking generation (24 MW);
Big Stone Unit TI (25 MW); and Whelan Energy Center Unit 2 (80 MW)." This
means that all of the resources that Heartland plans to have available for its |

customers during these years will be fossil-fired, and appfoximately 86 percent
will be coal-fired.

" How much additional CO; will Big Stone II emit into the atmosphere?

Atits projected 88 percent capacity factor (i.e., 4625 GWH), Big Stone II will
emit approximately 4,506,000 tons of CO, annually.

15

16

17

18

19

Applicants’ Exhibit 11, page 8, lines 9-17.

Montana-Dakota Utilities Co. 2003 Integrated Resource. Plan submitted to the Montana Public
Service Commission, dated September 15, 2005, at pages (iii) and (iv).

Applicants” Exhibit 14, at page 9, line 6, to page 10, line 3.
Applicants’ Exhibit 13, page 4, line 14, to page 5, line 8.
Applicants’ Exhibit 15, page 16, lines 16-23.

Co-owrers’ Response to Interrogatory 62 of the Intervenors Sixth Set of Interrogatones in this

Docket
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Q. ‘Would incorporating Synapse’s carbon price forecast have a material effect
on the economics of building and operating the proposed Big Stone II
Project? ’ |
A. Yes. For illustrative purposes, we have calculated the CO, cost of a new fossil-

fuel fired generating unit built in 2011 using each case of our carbon price

forecast levelized over the 20-yéar period from 2011 to 2030.

Table 4 CO;, Cost of New Fossil-Fuel Resources

For a new plant online in 2011

Supercritical Combined .
PC Cycle IGCC Source Notes"

- Size(Mw) .. ... B00... .. .800. .. . B35 . ... . 4.

CO; (Ib/MMBtu) | 208 110 200 1

Heat Rate (Btu/KWh) 9,368 7,400 9,612 1

CO, Low Price (2005%/ton) 7.80 7.80 7.80 2

CO; Mid Price (2005%/ton) " 19.10 18.10 19.10 2

CO; High Price (2005%/on) 30.50 ' 3050 30.50 2

CO, Low Cost per MWh $7.60 $3.17 $7.50 .

CO, Mid Cost per MWh $18.61 §7.77 $18.36

CO; High Cost per MWh $29.72 $12.41 $29.32

1 - From Applicants' Exhibit 23-A . .
2 - Synapse's carbon allowance price forecast levelized over 20 years at 7.32% real discount rate

As demonstrated in Table 4, the cost per MWh éttributable to a supercritical coal
plant like Big Stone II from greenhouse gas regulation is quite significant. From
a purely qualitative standpoint, it is very difficult to imagine that ofher resources
would not be more cost-effective than Big Stone II with the addition of
818.61/MWHh in op eraﬁng costs from our mid-case CO; price forecast.

According to Applicants’ Exhibit 23-A, Burns & McDonnell’s Analysis of '
Baseload Generation Alternatives, the busbar cost of Big Stone II is $50.71/MWh
(20058) for investor-owned utilities (IOUs) and $40.85/MWh (2005$) for public
power. An $'1 8.61/MWh increase in operating cost‘s would represent av3 7%
increase in cost per MWh of Big Stone II generation to the Big Stone II investor

owned utilities and a 46% increase to the public power Co-owners.

M
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A.

Joint Intervenors
Exhibit 1

‘What would be the annual CO; cost to the Big Stone II Co-owners?

Assuming the Analysis of Baseload Generation Alternatives will accurateiy
reflect the operating parameters of Big Stone Unit IT including an 88% capacity
factor, the range of annual, levelized cost to the Big Stone II Co-owners of CO,
regulation would be:
Low Case- 4,625,280 MWh - $7.74/MWh = $35,152;128 ,
' 'Mid Case - 4,625,280 MWHh - $19.60/MWh'= $86,076,461

High Case - 4,625,280 MWh - $30.39/MWh = §137,463,322

Does this conclude your testimony?

No. The remainder of our testimony will be filed on May 26, 2006.

- Page 24
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Senior Consultant
Synapse Energy Economics
22 Pearl Street, Cambridge, MA 02139
(617) 661-3248 ext. 24 » Fax: (617) 661-0599
WwWww.Synapse-energy.com
dschlissel@synapse-energy.com

SUMMARY

I have worked for thirty years as a consultant and attorney on complex management,

engineering, and economic issues, primarily in the field of-energy. This work has involved
conducting technical investigatidns, preparing economic analyses, presenting expert testimony,

~ providing support during all phases of regulatory proceedings and litigation, and advising clients:

during settlement negotiations. I received undergraduate and advanced engineering degrees from

-the Massachusetts Institute of Technology and Stanford University, respectively, and a law
degree from Stanford Law School

| PROFESSIONAL EXPERIENCE

Electric System Reliability - Evaluated whether new transmission lines and generation facilities
were needed to ensure adequate levels of system reliability. Investigated the causes of
distribution system outages and inadequate service reliability. Examined the reasonableness of
utility system reliability expenditures. '

Transmission Line Siting — Examined the need for proposed transmission lines. Analyzed
whether proposed transmission lines could be installed underground. Worked with clients to

develop alternate routings for proposed lines that would have reduced impacts on the
environment and communities.

Power Plant Operations and Economics - Investigated the causes of more than one hundred
power plant and system outages, equipment failures, and component degradation, determined
whether these problems could have been anticipatéd and avoided, and assessed liability for repair
and replacement costs. Examined power plant operating, maintenance, and capital costs.
Analyzed power plant operating data from the NERC Generating Availability Data System
(GADS). Evaluated utility plans for and management of the replacement of major power plant
components. Assessed the adequacy of power plant quality assurance and maintenance
programs. Examined the selection and supervision of contractors and subcontractors.

Power Plant Repowering - Evaluated the env1ronmenta1 economic and reliability impacts of
rebuilding older, inefficient generating facilities with new combined cycle technology.

Power Plant Air Emissions — Investigated whether proposed generating facilities would
provide environmental benefits in terms of reduced emissions of NO,, SO, and CO,. Examined
whether new state emission standards would lead to the retirement of existing power plants or

' otherw1se have an adverse impact on electric system reliability.

T . - 9114
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Power Plant Water Use — Examined power plant repowering as a strafegy for reducing water

- consumption at existing electric generating facilities. Analyzed the impact of converting power
plants from once-through to closed-loop systems with cooling towers on plant revenues and
electric system reliability. Evaluated the potential impact of the EPA’s Proosed Clean Water Act
Section-316(b) Rule for Cooling Water Intake Structures at existing power plants.

Nuclear Power - Examined the impact of the nuclear power plant life extensions and power =
uprates on decommissioning costs and collections policies. Evaluated utility decommissioning
cost estimates and cost collection plans. Investigated the significance of the increasing
ownership of nuclear power plants by multiple tiered holding companies with limited liability

company subsidiaries. Investigated the potential safety consequences of nuclear power plant
structure, system, and component failures.

Electric Industry Regulation and Markets - Investigated whether new generating facilities
that were built for a deregulated subsidiary should be included in the rate base of a regulated

' utility. Evaluated the reasonableness of proposed utility power purchase agreements with

- deregulated affiliates. Tnvestigated the prudence of utility power purchases in deregulated
markets. Examined whether generating facilities experienced more outages following the
transition to a deregulated wholesale market in New England. Evaluated the reasonableness of
nuclear and fossil plant sales and the auctions of power purchase agreements. Analyzed the
impact of proposed utility mergers on market power. Assessed the reasonableness of contract
provisions and terms in proposed power supply agreements. :

Economic Analysis - Analyzed the costs and benefits of energy supply options. Examined the
‘economic and system reliability consequences of the early retirement of major electric
generating facilities. Evaluated whether new electric generating facilities are used and useful.
Quantified replacement power costs and the increased capital and operating costs due to
identified instances of mismanagement. '

Expert Testimony - Presented the results of management, technical and economic analyses as
testimony in more than ninety proceedings before regulatory boards and commissions in twenty
three states, before two federal regulatory agencies, and in state and federal court proceedings.

Litigation and Regulatory Support - Participated in all aspects of the development and
preparation of case presentations on complex management, technical, and economic issues.
Assisted in the preparation and conduct of pre-trial discovery and depositions. Helped identify
and prepare expert witnesses. Aided the preparation of pre-hearing petitions and motions and
post-hearing briefs and appeals. Assisted counsel in preparing for hearings and oral arguments.

Advised counsel during settlement negotiations.
TESTIMONY, AFFIDAVITS AND COMMENTS

" Towa Utility Board (Docket No. SPU—dS-lS) — September and October 2005
The reasonableness of IPL’s proposed sale of the Duane Armold Energy Center nuclear plant.
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New York State Department of Environmental Conservation (DEC #3—3346 00011/00002) -
October 2005
The likely profits that Dynegy will earn from the sale of the energy and capacity of the

Danskammer Generating Facility if the plant is converted from once-through to closed-cycle
cooling with wet towers or to dry cooling.

Arkansas Public Service Commission (Docket 05-042-U) — July and Aungust 2005

Arkansas Electric Cooperative Corporation’s proposed purchase of the Wrightsville Power
Facility.

Maine Public Utilities Commission (Docket No. 2005-17) — July 2005
Joint testimony with Peter Lanzalotta and Bob Fagan evaluating Eastern Maine Electric

Cooperative’s request for a CPCN to purchase 15 MW of transmission capacity from New
Brunswick Power.

Federal Energy Regulatory Commission (Docket No. EC05-43-0000) — April and May 2005
Joint Affidavit and Supplemental Affidavit with Bruce Biewald on the market power aspects of
the proposed merger of Exelon Corporation and Public Service Enterprise Group, I_nc.

Maine Public Utilities Commlssmn (Docket No. 2004-538 Phase II) — April 2005
Joint testimony with Peter Lanzalotta and Bob Fagan evaluating Maine Public Service

Company’s request for a CPCN to purchase 35 MW of transmission capacity from New
Brunswick Power.

Maine Public Utilities Commission (Docket No. 2004—771) March 2005

Analysis of Bangor Hydro-Electric’s Petition for a Certificate of Public Convemence and
Necessity to construct a 345 KV transmission line

United States District Court for the Southern District of Ohio, Eastern Division
(Consolidated Civil Actions Nos. C2-99-1182 and C2-99-1250)

~ Whether the public release of company documents more than three years old would cause

competitive harm to the American Electric Power Company.

New Jersey Board of Public Utilities (Docket No. E003121014) - February 2005

Whether the Board of Public Utilities can halt further collections from Jersey Central Power &
Light Company’s ratepayers because there already are adequate funds in the company’s
decommissioning trusts for the Three Mile Island Unit No. 2 Nuclear Plant to allow for the
decomm1551on1ng of that unit without endangered the public health and safety

Maine Public Utilities Commission (Docket No. 2004-538) — January and March 2005
Analysis of Maine Public Service Company’s request to construct a 138 kV transmission line
from Limestone, Maine to the Canadian Border.

California Public Utilities Commission (Apphcatlon No. A04-02-026) — December 2004
and January 2005

David Schlissel : Page 3
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Southérn California Edison’s proposed replacement of the steam generators at the San Onofre
Unit 2 and Unit 3 nuclear power plants and whether the utility was imprudent for failing to

initiate litigation against Combustion Engineering due to defects in the design of and materials
used in those steam generators. ' :

| United States District Court for the Southern District of Indiana, Indianapolis Division
(Civil Action No. IP99-1693) — December 2004

Whether the public release of company documents more than three years old would cause
competitive harm to the Cinergy Corporation. ” '

California Public Utilities Commission (Application No. A04-01-009) — August 2004
Pacific Gas & Electric’s proposed replacement of the steam generators at the Diablo Canyon
nuclear power plant and whether the utility was imprudent for failing to initiate litigation against
Westinghouse due to defects in the design of and materials nsed in those steam generators.

Public Service Commission of Wisconsin (Docket No. 6690-CE-187) — June, July and

- August 2004
Whether Wisconsin Public Service Corporation’s request for approval to build a proposed 515
MW coal-burning generating facility should be granted. - ‘

Public Service Commission of Wisconsin (Docket No. 05-EI-136) — May and June 2004A
Whether the proposed sale of the Kewaunee Nuclear Power Plant to a subsidiary of an out-of-
state holding company is in the public interest.

Connecticut Siting Council (Docket No. 272) — May 2004 '
Whether there are technically viable alternatives to the proposed 345-kV transmission line

between Middletown and Norwalk Connecticut and the length of the line that can be installed
underground. : :

Arizona Corporation Commission (Docket No. E-01345A-03-0437 — February 2004
Whether Arizona Public Service Company should be allowed to acquire and include in rate base
five generating units that were built by a deregulated affiliate. :

State of Rhode Island Energy Facilities Siting Board (Docket No. SB-2003-1) — February
2004

Whether the cost of undergrounding a relocated 115kV transmission line would be eligible for
.regional cost socialization.

State of Maine Department of Environmental Protection (Docket No. A-82-75-0-X) —
December 2003 -

The storage of irradiated nuclear fuel in an Independent Spent Fuel Storage Installation (ISESI)
and whether such an installation represents an air poilution control facility.

Rhode Island Public Utility Commission (Docket No. 3564) — December 2003 and Jannary
2004 : ' ' ‘

Whether Narragansett Electric Company should be required to install a relocated 115KV
transmission line underground.
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New York State Board on Electric Generation Siting and the Environment (Case No. 01-F-
1276) — September, October and November 2003

The environmental, economic and system reliability benefits that can reasonably be expected
from the proposed 1,100 MW TransGas Energy generatmg facility in Brooklyn, New Yorlk.

Wisconsin Public Service Commission (Case 6690—UR 115209) - September and October
2003

The reasonableness of Wisconsin Public Service Corporation’s decommissioning cost
collections for the Kewaunee Nuclear Plant.

OXlahoma Corporation Commission (Cause No. 2003-121) — July 2003

Whether Empire District Electric Company properly reduced its capital costs to reflect the write-
off of a portion of the cost of building a new electric generating facility.

Arkansas Public Service Commission (Docket 02-248-U) —- May 2003

Entergy's proposed replacement of the steam generators and the reactor vessel head at the ANO
Unit 1 Steam Generating Station.

Appellate Tax Board, State of Massachusetts (Docket No C258405-406) — May 2003
The physical nature of electricity and whether electricity is a tangible product or a service.

Maine Public Utilities Commission (Docket 2002-665-U) — April 2003

Analysis of Central Maine Power Company’s proposed transmission line for Southern York.
County and recommendation of alternatives.

Massachusetts Legislature, Joint Comm1ttees on Government Regulations and Energy -
March 2003

- Whether PG&E can decide to permanently retire one or more of the generating units at its Salem

Harbor Station if it is not granted an extension beyornd October 2004 to reduce the emissions
from the Station’s three coal-fired units and one oil-fired unit.

New Jersey Board of Public Utilities (Docket No. ER02080614) — January 2003 B

The prudence of Rockland Electric Company’s power purchases during the period August 1,
1999 through July 31, 2002.

New York State Board on Electric Generation Siting and the Envirbnment (Case No. 00-F-
1356) — September and October 2002 and January 2003

The need for and the environmental benefits from the proposed 300 MW Kings Park Energy
generating famhty

Arizona Corporation Commission (Docket No. E-01345A-01-0822) — March 2002

The reasonableness of Arizona Public Service Company s proposed long-term power purchase
agreement with an affiliated company.

New York State Board on Electric Generation Sltmg and the Environment (Case No. 99-F-
1627) — March 2002

- Repowering NYPA’s existing Poletti Station in Queens, New York.

Connecticut Siting Council (Docket No 217) —March 2002, November 2002, and January
2003 ’

I ‘ ‘ - .
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Whether the proposed 345-kV transmission line between Plumtree and Norwallc substations in
Southwestern Connecticut is needed and will produce public benefits.

Vermont Public Service Board (Case No. 6545) — January 2002

“Whether the proposed sale of the Vermont Yankee Nuclear Plant to Entergy is in the public
inter'est of the State of Vermont and Vermont ratepayers.

Connecticut Department of Public Utility Control (Docket 99-09-12RE02) — December
2001

The reasonableness of adjustments that Connecticut Light and Power Company seeks to make to
the proceeds that it received from the sale of Millstone Nuclear Power Station.

Conpecticut Siting Council (Docket No. 208) — October 2001 :

Whether the proposed cross-sound cable between Connecticut and Long Island is necded and
-will produce public benefits for Connecticut consumers.

" New Jersey Board of Public Utilities (Docket No. EM01050308) - September 2001 " T

The market power implications of the proposed merger between Conectiv and Pepco.

Tllinois Commerce Commission Docket No. 01-0423 — August, September, and October
2001 ‘

Commonwealth Edison Company’s management of its distribution and transmission systems.

New York State Board on Electric Generation Siting and the Environment (Case No. 99-F-
1627) - August and September 2001 ’

The environmental benefits from the proposed 500 MW NYPA Astoria generating facility.

New York State Board on Electric Generation Siting and the Environment (Case No. 99-F-
1191) - June 2001 : ' .

The environmental benefits from the proposed 1,000 MW Astoria Energy generating facility.

New Jersey Board of Public Utilities (D.ocket No. EM0011087 0) - May 2001
The market power implications of the proposed merger between FirstEnergy and GPU Energy.

Connecticut Department of Public Utility Control (Docket 99-09-12RE01) - November 2000
The proposed sale of Millstone Nuclear Station to Dominion Nuclear, Inc.

Tlinois Commerce Commissioﬁ (Docket 00-0361) - Auglist 2000

The impact of nuclear power plant life extensions on Commonwealth Edison Company's
decormmissioning costs and collections from ratepayers. g

Vermont Public Service Board (Docket 6300) - April 2000

Whether the proposed sale of the Vermont Yankee nuclear plant to AmerGen Vermont is in the
public interest. :

Massachusetts Department of Telecommunications and Energy (Docket 99-107, Phase IT) -
‘April and June 2000 '

The causes of the May 18, 1999, main transformer fire at the Pilgrim generating station.

“ %7 1 David Schlissel _ Pageé
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Connecticut Department of Public Utility Control (Docket 00-01-11) - March and April
2000

The impact of the proposed merger between Northeast Utilities and Con Edison, Inc. on the
reliability of the electric service being provided to Connecticut ratepayers.

Connecticut Department of Public Utility Control (Docket 99-09-12) - Jannary 2000
The reasonableness of Northeast Utilities plan for auctioning the Millstone Nuclear Station.

Connecticut Department of Public Utility Control (Docket 99-08-01) - November 1999
Generation, Transmission, and Distribution system reliability. '

Mlinois Commerce Commission (Docket 99-0115) - September 1999
Commonwealth Edison Company's decommissioning cost estimate for the Zion Nuclear Station.

Connecticut Department of Public Utility Control (Docket 99-03-36) - July 1999
Standard offer rates for Connecticut Light & Power Company.

Connecticut Department of Public Utility Control (Docket 99-03- 35) July 1999

Standard offer rates for United Illuminating Company.

Connecticut Department of Public Utility Control (Docket 99-02-05) - April 1999
Connecticut Light & Power Company stranded costs.

Connecticut Department of Public Utility Control (Docket 99-03-04) - April 1999
United Nlluminating Company stranded costs.

-Maryland Public Service Commlssxon (Docket 8795) - December 1998
- Future operating performance of Delmarva Power Company's nuclear units:

‘Maryland Public Service Commission (Dockets 8794/8804) - December 1998 :

Baltimore Gas and Electric Company's proposed replacement of the steam generators at the
Calvert Cliffs Nuclear Power Plant. Future performance of nuclear units.

Indiana Utility Regulatory Commission (Docket 38702-FAC-40-S1) - November 1998

Whether the ongoing outages of the two units at the D.C. Cook Nuclear Plant were caused or
extended by mismanagement.

Arkansas Public Service Commission (Docket 98-065-U) - _October 1998

Entergy's proposed replacement of the steam generators at the ANO Unit 2 Steam Generating
Station.

Massachusetts Department of Telecommunications and Energy (Docket 97-120) - October
1998

Western Massachusetts Electrlc Company's Transition Charge. Whether the extended 1996-

1998 outages of the three units at the Millstone Nuclear Station were caused or extended by
mismanagement.

Connecticut Department of Public Utility Control (Docket 98-01-02) - September 1998
Nuclear plant operations, operating and capital costs, and system reliability improvement costs.
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Tllinois Commerce Commission (Docket 97-0015) - May 1998.
Whether any of the outages of Commonwealth Edison Company's twelve nuclear units during
1996 were caused or extended by mismanagement. Whether equipment problems, personnel

performance weaknesses, and program deficiencies could have been avoided or addressed prior
to plant outages. Outage-related fuel and replacement power costs.

Public Service Commission of West Virginia (Case 97-1329-E-CN) - March 1998

The need for a proposed 765 kV transmission line from Wyoming, West Virginia, to Cloverdate,
Virginia. ' - :
Tlinois Commerce Commission (Docket 97-0018) - March 1998

Whether any of the outages of the Clinton Power Station during 1996 were caused or extended
by mismanagement. : :

Connecticut Department of Public Utility Control (Docket 97-05-12)-- October 1997

" The increased costs resulting from the ongoing outages of the three units at the Millstone ...

Nuclear Station.

New Jersey Board of Public Utilities (Docket ERY6030257) - August 1996
Replacement power costs during plant outages.

Tllinois Commerce Commission (Docket 95-0119) - February 1996

Whether any of the outages of Commonwealth Edison Company's twelve nuclear units during
1994 were caused or extended by mismanagement. Whether equipment problems, personnel
performance weaknesses, and program deficiencies could have been avoided or addressed prior
to plant outages. Outage-related- fuel and replacement power costs.

Public Utility Commission of Texas (Docket 13170) - December 1994
Whether any of the outages of the River Bend Nuclear Station during the period October 1,
1991, through December 31, 1993, were caused or extended by mismanagement. '

Public Utility Commission of Texas (Docket 12820) - October 1994

Operations and maintenance expenses during outages of the South Texas Nuclear Generating
Station. ' ' '

Wisconsin Public Service Commiission (Cases 6630-CE-197 and 6630;CE-209) - September
and October 1994 - '

* The reasonableness of the projected cost and schedule for the replacement of the steam

generators at the Point Beach Nuclear Power Plant. The potential impact of plant aging on future
operating costs and performance.

Public Utility Commission of Texas (Docket 12700) - June 1994 .
Whether El Paso Electric Company's share of Palo Verde Unit 3 was needed to ensure adequate
levels of system reliability. Whether the Company's investment in Unit 3 could be expected to
generate cost savings for ratepayers within a reasonable number of years.

Arizona Corporation Commission (Docket U-1551-93-272) -'May and June 1994
Southwest Gas Corporation's plastic and steel pipe repair and replacement programs.
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Connecticut Department of Public Uﬁli’ry Control (Docket 92-04-15) - March 1994
Northeast Utilities management of the 1992/1993 replacement of the steam generators at
Milistone Unit2.

Connecticut Department of Public Utility Control (Docket 92-10-03) - August 1993
Whether the 1991 outage of Millstone Unit 3 as a result of the corrosion of safety-related plant
piping systems was due to mismanagement.

Public Utility Commission of Texas (Docket 11735) - April and July 1993
Whether any of the outages of the Comanche Peak Unit 1 Nuclear Station during the period
August 13, 1990, through June 30, 1992, were caused or extended by mismanagement.

Connecticut Department of Public Utility Control (Docket 91-12-07) - January 1993 and
August 1995

Whether the November 6, 1991, pipe rupture at Millstone Unit 2 and the related outages of the
Connecticut Yankee and Millstone units were caused or extended by mismanagement. The .. . . ..
impact of environmental requirements on power plant design and operation.

Connecticut Depariment of Publie Utility Control (Docket 92-06-05) - September 1992
United Illuminating Company off—system capacity sales.

Public Utility Commission of Texas (Docket 10894) - August 1992
Whether any of the outages of the River Bend Nuclear Station during the period October 1,
1988, through September 30, 1991, were caused or extended by mismanagement.

Connecticut Department of Public Utility Control (Docket 92-01-05) - August 1992
Whether the July 1991 outage of Millstone Unit 3 'due tot he fouling of important plant systems
by blue mussels was the result of mismanagement.

California Public Utilities Commission (Docket 90-12-018) - November 1991, March 1992,
June and July 1993

Whether any of the outages of the three units at the Palo Verde Nuclear Generatmg Station
during 1989 and 1990 were caused or extended by mismanagement. Whether equipment
problems, personnel performance weaknesses and program deficiencies could have been avoided

or addressed prior to outages. Whether specific plant operating cost and capital expenditures 4
were necessary and prudent.

Public Utlhty Commission of Texas (Docket 9945) - July 1991

Whether El Paso Electric Company's share of Palo Verde Unit 3 was needed to ensure adequate
levels of system reliability. Whether the Company's investment in the unit could be expected to
generate cost savings for ratepayers within a reasonable number of years. El Paso Electric

Company's management of the planning and licensing of the Arizona Interconnection Project
transmission line.

Arizona Corporation Commission (Docket U-1345-90-007) - December 1990 and April
1991

Arizona Public Service Company s management of the planmng, construction and operation of

the Palo Verde Nuclear Gererating Station. The costs resulting from identified instances of
mismanagement.
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New Jersey Board of Public Utilities (Docket ER89110912J) - July and October 1990

The economic costs and benefits of the early retirement of the Oyster Creek Nuclear Plant. The
potential impact of the unit's early retirement on system reliability. The cost and schedule for
siting and constructing-a replacement natural gas-fired generating plant.

Public Utility Commission of Texas (Docket 9300) - June and July 1990

Texas Utilities management of the design and construction of the Comanche Peak Nuclear Plant.
‘Whether the Company was prudent in repurchasing minority owners' shares of Comanche Peak
without examining the costs and benefits of the repurchase for its ratepayers. '

Federal Energy Regulatory Commission (Docket EL-88-5-000) - November 1989
Boston Edison's corporate management of the Pilgrim Nuclear Station.

Connecticut Dep:irtment of Public Utility Control (Docket 89-08-11) - November 1989
United Illuminating Company's off-system capacity sales. '

Whether any of the 127 days of outages of the Wolf Creek generating plant during 1987 and
1988 were the result of mismanagement.

Public Utility Commission of Texas (Docket 8425) - March 1989 »
Whether Houston Lighting & Power Company's new Limestone Unit 2 generating facility was

needed to provide adequate levels of system reliability. Whether the Company's investment in
Limestone Unit 2 would provide a net economic benefit for ratepayers.

Tlinois Commerce Commission (Ddckets 83-0537 and 84-0555) - July 1985 and January
1989 ' . . ‘ .
Commonwealth Edison Company's management of quality assurance and quality control
activities and the actions of project contractors during construction of the Byron Nuclear Station.

New Mexico Public Service Commission (Case 2146, Part II) - October 1988

The rate consequences of Public Service Company of New Mexico's ownership of Palo Verde '
Units 1 and 2. '

_ United States District Court for the Eastern District of New York (Case 87-646-JBW) -
October 1988 : ’ '
Whether the Long Island Lighting Company withheld important information from the New York-
State Public Service Commission, the New York State Board on Electric Generating Siting and
the Environment, and the U.S. Nuclear Regulatory Comimission.

Public Utility Commission of Texas (Docket 6668) - August 1§88 and June 1989 ,
Houston Light & Power Company's management of the design and construction of the South

Texas Nuclear Project. The impact of safety-related and environmental requirements on plant
construction costs and schedule. '

'Federal Energy Regulatory Commission (Docket ER88-202-000) - June 1988
Whether the turbine generator vibration problems that extended the 1987 outage of the Maine
Yankee nuclear plant were caused by mismanagement.

Tllinois Commerce Commission (Docket 87-0695) - April 1988
Tllinois Power Company's planning for the Clinton Nuclear Station.
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North Carolina Utilities Commission (Docket E-2, Sub 537) - February 1988

Carolina Power & Light Company's management of the design and construction of the Harris
Nuclear Project. The Company's management of quality assurance and quality control activities.
The impact of safety-related and environmental requirements on construction costs and schedule.
The cost and schedule consequences of identified instances of mismanagement.

Ohio Public Utilities Commission (Case 87-689-EL-AIR) - October 1987
Whether any of Ohio Edison's share of the Perry Unit 2 generating facility was needed to ensure

adequate levels of system reliability. Whether the Company's investment in Perry Unit 1 would
produce a net economic benefit for ratepayers. '

North Carolina Utilities Commission (Docket E-2, Sub 526) - June 1987
Fuel factor calculations. : ’

New York State Public Service Commission (Case 29484) - May 1987

- The planned startup and power ascension testing program for the Nine Mile Point Unit 2 .
generating facility.

Tllinois Cominerce Commission (Dockets 86-0043 and 86-0096) - April 1987
The reasonableness of certain terms in a proposed Power Supply Agreement.

Tlinois Commerce Commission (Docket 86-0405) - March 1987

The in-service criteria to be used to determine when a new generating facility was capable of
providing safe, adequate, reliable and efficient service. :

Indiana Public Service Commission (Case 38045) - December 1986 -
Northern Indiana Public Service Company's planning for the Schaefer Unit 18 generating
facility. Whether the capacity from Unit 18 was needed to ensure adequate system reliability.
The rate consequences of excess capacity on the Company's system. L

Superior Court in Rockingham County, New Hampshire (Case 86E328) - July 1986 |

The radiation effects of low power testing on the structures, equipment and components in a new
nuclear power plant. '

New York State Public Service Commission (Case 28124) - April 1986 and May 1987 ,
The terms and provisions in a utility's contract with an equipment supplier. The prudence of the
utility's planning for a new generating facility. Expenditures on a canceled generating facility.

Arizona Corporation Commission (Docket U-1345-85) - February 1986

The construction schedule for Palo Verde Unit No. 1. Regulatory and technical factors that
would likely affect furture plant operating costs.

New York State Public Service Commission (Case 29124) - January 1986

Niagara Mohawk Power Corporation's management of construction of the Nine Mile Point Unit
No. 2 nuclear power plant.

New York State Public Service Commission (Case 28252) - October 1985
A performance standard for the Shoreham nuclear power plant.

New York State Public Service Commission (Case 29069) - August 1985
A performance standard for the Nine Mile Point Unit No. 2 nuclear power plant.
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Missouri Public Service Commission (Cases ER-85-128 and E0O-85-185) - July 1985

The impact of safety-related regulatory requirements and plant aging on power plant operating
costs and performance. Regulatory factors and plant-specific design features that will likely
affect the future operating costs and performance of the ‘Wolf Creek Nuclear Plant.

Massachusetts Department of Public Utilities (Case 84-152) - January 1985

The impact of safety-related regulatory requirements and plant aging on power plant operating
costs and performance. Regulatory factors and plant-specific design features that will likely
affect the future operating costs and performance of the Seabrook Nuclear Plant.

Maine Public Utilities Commission (Docket 84-113) - September 1984
The impact of safety-related regulatory requirements and plant aging on power plant operating

costs and performance. Regulatory factors and plant-specific design features that will likely
affect the future operating costs and performance of the Seabrook Nuclear Plant.

. South Carolina Public Service Commission (Case 84-122-E) - August 1984 o
The repair and replacement strategy adopted by Carolina Power & Light Company in response o

pipe cracking at the Brunswick Nuclear Station. Quantification of replacement power costs
attributable to identified instances of mismanagement. :

Vermont Public Service Board (Case 4865) - May 1984

The repair and replacement strategy adopted by management in rbesponse to pipe cracking at the
Vermont Yankee nuclear plant.

New York State Public Service Commission (Case 28347) -January 1984
The information that was available to Niagara Mohawk Power Corporation prior to 1982

concerning the potential for cracking in safety-related piping systems at the Nine Mile Point Unit
No. 1 nuclear plant.

New York State Public Service Commission (Case 28166) - February 1983 and February
1984 f : ,

Whether the January 25, 1982, steam generator tube rupture at the Ginna Nuclear Plant was
caused by mismanagement. -

U.S. Nuclear Regulatory Commission (Case 50—24791’) - May 1983
The economic costs and benefits of the early retirement of the Indian Point nuclear plants.

REPORTS, ARTICLES, AND PRESENTATIONS

Conservation and Renewable Energy Should be the Cornerstone jor Meeting Future Natural -

Gas Needs. Presentation to the Global LNG Summit, June 1, 2004. Presentation given by Cliff
Chen. ,

Comments on natural gas utilities’ Phase I Proposals for pre-approved full cost recovery of
contracts with liguid natural gas (LNG) suppliers and the costs of interconnecting their systems

with LNG facilities. Comments in California Public Utilities Commission Rulemaking 04-01-
025. March 23, 2004. '

The 2003 Blackout: Solutions that Won’t Cost a Fortune, The Electricity Journal, November
2003, with David White, Amy Roschelle, Paul Peterson, Bruce Biewald, and William Steinhurst.
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" The Impact of Converting the Cooling Systems at Indian Point Units 2 and 3 on Electric System

Reliability. An Analysis for Riverkeeper, Inc. November 3, 2003.

The Impact of Converting Indian Point Units 2 and 3 to Closed-Cycle Cooling Sy;sz‘ems with

Cooling Towers on Energy’s Likely Future Earnings. An Analysis for Riverkeeper, Inc.
November 3, 2003.

.Entergy’s Lost Revenues During Outages of Indian Point Uhits 2 and 3 to Convert to Closed-

Cycle Cooling Systems. An Analysis for Riverkeeper, Inc. November 3, 2003.

Power Plant Repowering as a Strategy for Reducing Water Consumption at Existing Electric
Generating Facilities. A presentation at the May 2003 Symposium on Cooling Water Intake
Technologies to Protect Aquatic Organisms. May 6, 2003.

Financial Inéecurily: The Increasing Use of Limited Liability Companies and Multi-tieved
Holding Companies to Own Electric Generating Plants. A presentation at the 2002 NASUCA

" Annual Meeting. November 12, 2002. o

Determining the Need for Proposed Overhead Transmission Facilities. A Presentation by David-
Schlissel and Paul Peterson to the Task Force and Working Group for Connecticut Public Act
02-95. October 17, 2002. :

. Fyture PG&E Net Revenues From The Sale of Electricity Generated at its Brayton Point Station.
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An Analysis for the Attorney General of the State of Rhode Island. October 2, 2002.

PG&E’s Net Revenues From The Sale of Electricity Generated at its Brayton Point Station

During the Years 1999-2002. An Analysis for the Attorney General of the State of Rhode Island. |
QOctober 2, 2002.

Financial Insecurity: The Increasing Use of Limited Liability Companies and Multi-Tiered
Holding Companies to Own Nuclear Power Plants. A Synapse report for the STAR Foundation
and Riverkeeper, Inc., by David Schlissel, Paul Peterson, and Bruce Biewald, August 7, 2002.

Comments on EPA’s Proposed Clean Water Act Section 316(b) for Cooling Water Intake

Structures at Phase II Existing Facilities, on behalf of Riverkeeper, Inc., by David Schlissel and
Geoffrey Keith, August 2002. ’ ~

The Impact of Retiring the Indian Point Nuclear Power Station on Electric System Reliability. A
Synapse Report for Riverkeeper, Inc. and Pace Law School Energy Project. May 7, 2002.

Preliminary Assessment of the Need for the Proposed Plumtree-Norwalk 345-kV Transmission

Line. A Synapse Report for the Towns of Bethel, Redding, Weston, and Wilton Connecticut.
October 15, 2001.

ISO New England's Generating Unit Availability Study: Where's the Beef? A Presentation at the
June 29, 2001 Restructuring Roundtable. :

Clean Air and Reliable Power: Connecticut Legislative House Bill HB6365 will not Jeopardize
Electric System Reliability. A Synapse Report for the Clean Air Task Force. May 2001.
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Room to Breathe: Why the Massachusetts 'Departmenz‘ of Environmental Protection’s Proposed

Air Regulations are Compatible with Reliability. A Synapse Report for MASSPIRG and the
Clean Water Fund. March 2001.

Generator Outage Increases: A Preliminary Anﬁlysz’s of Outage Trends in the-New England
Electricity Market, a Synapse Report for the Union of Concerned Scientists, January 7, 2001.

Cost, Grid Reliability Concerns on the Rise Amid Restructuring, with Charlie Harak, Boston
Business Journial, August 18-24, 2000. 4 :

Report on Indian Point 2 Steam Generator Issues, Schlissel Technical Consulting, Inc., March
10, 2000. : ' ’

Preliminary Expert Report in Case 06-016613, Cities of Wharton, Pasadena, et al v. Houston
Lichting & Power Company, October 28, 1999.

Comments of Schlissel Technical Consulting, Inc. on the Nuclear Regulato;yCommissibn.’s e

_ Draft Policy Statement on Electric Industry Economic Deregulation, February 1997.

Réport fo the Municipal Electric Utility Association of New York State on the Cost of
. Decommissioning the Fitzpatrick Nuclear Plant, August 1996. ‘

Report to the Staff of the Arizona Corporation Commission on U.S. West C'orporaﬁon’&
telephone cable repair and replacement programs, May, 1996.

Nuclear Power in the Competitive Environment, NRRI Quarterly Bulletin, Vol. 16, No. 3, Fall
1995. ‘

Nuclear Power in the Competitive Environment, pfcsentatioﬁ at the 18th National Conference of
Regulatory Attorneys, Scottsdale, Arizona, May 17, 1995.

The Potentiﬁl Safety Consequences of Steam Generator Tube Cracking at the Byron and

Braidwood Nuclear Stations, a report for the Environmental Law and Policy Center of the
Midwest, 1995.

Report to the Public Policy Group Concerning Future Trojan Nuclear Plant Operating
Performance and Costs, July 15, 1992. _—

Report to the New York State Consumer Protection Board on the Cosz‘é of the 1991 Refueling
Outage of Indian Point 2, December 1991.

Preliminary Report on Excess Capacily TIssues to the Public Utility Regulation Board of the City
of El Paso, Texas, April 1991. .

Nuclear Power Plant Construction Costs, presentation at the November, 1987, Conference of the
National Association of State Utility Consumer Advocates. o

Comments on the Final Report of the National Electric Reliability Study, a report for the New
York State Consumer Protection Board, February 27, 1981. ‘
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OTHER SIGNIFICANT INVESTIGATIONS AND LITIGATION SUPPORT WORK

Reviewed the salt deposition mitigation strategy proposed for Reliant Energy5 s repowering of its
Astoria Generating Station. October 2002 through February 2003.

Assisted the Connecticut Office of Consumer Counsel in reviewing the auction of Connecticut
Light & Power Company's power purchase agreements. August and September, 2000. ’

Assisted the New Jersey Division of the Ratepayer Advocate in evaluating the reasonableness of

Atlantic City Electric Company's proposed sale of its fossil generating facilities. June and July,
2000. :

Investigated whether the 1996-1998 outages of the three Millstone Nuclear Units were caused or
extended by mismanagement. 1997 and 1998. Clients were the Connecticut Office of Consumer
Counsel and the Office of the Attorney General of the Commonwealth of Massachusetts.

- Investigated whether the 1995-1997 outages of the two units at the Salem Nuclear Station were . -

caused or extended by mismanagement. 1996-1997. Client was the New Jersey Division of the

.Ratepayer Advocate.

Assisted the Associated Industries of Massachusetts in quantifying the stranded costs associated
with utility generating plants in the New England states. May through July, 1996

Investigated whether the December 25, 1993, turbine generator failure and fire at the Fermi 2
generating plant was caused by Detroit Edison Company's mismanagement of fabrication,
operation or maintenance. 1995. Client was the Attorney General of the State of Michigan.

Investigated whether the outages of the two units at the South Texas Nuclear Generating Station

during the years 1990 through 1994 were caused or extended by mismanagement. Client was the
Texas Office of Public Utility Counsel.

Assisted the City Public Service Board of San Antonio, Texas in litigation over Houston

Lighting & Power Company's management of operations of the South Texas Nuclear Generating
Station.

Investigated whether outages of the Millstone nuclear units during the years 1991 through 1994

were caused or extended by mismanagement. Client was the Office of the Attorney General of
the Commonwealth of Massachusetts. '

Bvaluated the 1994 Decommissioning Cost Estimate for the Maine Yankee Nuclear Plant. Client
was the Public Advocate of the State of Maine.

Evaluated the 1994 Decommissioning Cost Estimate for thé Seabrook Nuclear Plant. Clients

were investment firms that were evaluating whether to purchase the Great Bay Power Company,
one of Seabrook's minority owners. ‘

IﬁVestigated whether a proposed natural-gas fired generating facility was need to ensure
adequate levels of system reliability. Examined the potential impacts of environmental

regulations on the unit's expected construction cost and schedule. 1992. Client was the New
Jersey Rate Counsel. :

N
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Investigated whether Public Service Company of New Mexico management had adequately
disclosed to potential investors the risk that it would be unable to market its excess generating
capacity. Clients were individual shareholders of Piblic Service Company of New Mexico.

Investigated whether the Seabrook Nuclear Plant was prudently designed and constructed. 1989.

Clients were the Connecticut Office of Consumer Counsel and the Attorney General of the State
of Connecticut. : '

Investigated whether Carolina Power & Light Company had prudently managed the design and
construction of the Harris nuclear plant. 1988-1989. Clients were the North Carolina Electric
Municipal Power Agency and the City of Fayetteville, North Carolina.

Tnvesti géted whether the Grand Gulf nuclear plant had been prudently designed and constructed.
1988. Client was the Arkansas Public Service Commission.

Reviewed the financial incentive program proposed by the New York State Public Service

--Commission to improve nuclear power plant safety. 1987. Client was the New York State™ """

Consumer Protection Board:

Reviewed the construction cost and schedule of the Hope Creek Nuclear Generating Station. -
1986-1987. Client was the New Jersey Rate Counsel.

Reviewed the operating performance of the Fort St. Vrain Nuclear Plant. 1985. Client was fhe L
Colorado Office of Consumer Counsel.

WORK HISTORY

2000 - Present: Senior Consultant, Synapse Energy Economics, Inc.
1994 - 2000: President, Schlissel Technical Consulting, Inc.

1983 - 1994: Director, Schlissel Engineering Associates

1979 - 1983: Private Legal and Consulting Practice

1975 - 1979: Attorney, New York State Consumer Protection Board
1973 - 1975: Staff Attorney, Georgia Power Project

EDUCATION

1983-1985: Massachusetts Institute of Technology '
Special Graduate Student in Nuclear Engineering and Project Management,

1973: Stanford Law School,
Juris Doctor '

-1969: Stanford University ,
Master of Science in Astronautical Engineering,

1968: Massachusetts Institute of Technology
Bachelor of Science in Astronautical Engineering,
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PROFESSIONAL MEMBERSHIPS

s New York State Bar since 1981
American Nuclear Society .

National Association of Corrosion Engineers

National Academy of Forensm Engmaers (Correspondent Affiliate)
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Anna Sommer

Research Associate
Synapse Energy Economics, Inc.

22 Pearl Street, Cambridge, MA 02139
(617) 661-3248 ext. 239 o fax: (617)-661-0599
asommer@synapse-energy.com
www.synapse-energy.com

PROFESSIONAL EXPERIENCE

Synapse Energy Economics, Inc., Cambridge, MA. Research Associate. June 2003 - Present.
Consulting on economic analysis of technologies and polices, electric policy modeling,
evaluation of air emissions of electricity generation, and other topics including energy efficiency,

consumer advocacy, environmental compliance and technology strategy within the energy
industry.

EFI/Xenergy (now KEMA Consulting, Inc.), Burlington, MA Intern, September 2000 — May
7003. Co-authored three regional sections in a nationwide annual review of regional transmission
organizations (RTOs). Researched and wrote client reports and intra-company memos about
various energy technologies such as wind, solar, geothermal, fuel cells and ethanol. Interviewed
energy stakeholders and experts in order to answer client policy and legislative questions. Wrote
sections of a guidebook on utility, local, state and federal incentives for renewable energy.

7ilkha Renewable Energy (now Horizon Wind Energy), Houston, TX. Intern, May - August
2002. Authored comprehensive strategy for developing wind power projects on federal lands in
eight states, including le gislation, financial incentive, wind resource, transmission and public
support overviews. “Wind prospected” possible sites for wind farms throughout the western
United States. Identified and monetized value of renewable energy attributes as part of power
supply bids to utilities.

EDUCATION
Tufts University, BS in Economics and Environmental Studies, Medford, MA, 2003

Harvard University Extension School, graduate level course in Corporate Finance, Spring
2005.

ONGOING PROJECT WORK
- Integrated Resource Planning for Tallahassee Utilities.
- Advising Electric Utility on Carbon Dioxide Regulation.

REPORTS

Mohave Alternatives and Complements Study: Assessment of Carbon Sequestration
Feasibility and Markets, a Sargent & Lundy and Synapse Energy Economics, Inc. report

prepared for Southern California Edison by Anna Sommer and William Steinhurst. February
2006.
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Potential Cost Impacts of @ Renewable Portfolio Standard in New Brunswick, prepared by Tim
Woolf, David White, Cliff Chen and Anna Sommer for the New Brunswick Department of
Energy, October 2005.

Considering Climate Change in Electric Resource Planning: Zero is the Wrong Carbon

Value, a Synapse Energy Economics, Inc. report prepared by Lucy Johnston, Amy Roschelle,
Ezra Hausman, Anna Sommer and Bruce Biewald. September 20, 2005.

Potential Cost Impacts of a Vermont Renewable Porifolio Standard, a Synapse Energy

Economics, Inc. report prepared for the Vermont Public Service Board, by Tim Woolf, David E.
White, Cliff Chen, and Anna Sommer. October 16, 2003.

Estimating the Environmental Benefits of Renewable Energy and Energy Efficiency in North
America: Experience and Methods, a report for the Commission for Environmental
Cooperation, by Geoffrey Keith, Bruce Biewald, Anna Sommer, Patrick Henn, and Miguel
Breceda, September 22, 2003.

Comments on the RPS Cost Analyses of the Joint Utilities and the DPS Staff, a Synapse
Energy Economics, Inc. report prepared for the Renewable Energy Technology and

Fnvironment Coalition, by Bruce Biewald, Cliff Chen, Anna Sommer, William Steinhurst, and
David E. White. September 19, 2003.

Cleaner Air, Fuel Diversity and High-Quality Jobs: Reviewing Selected Potential Benefits of
an RPS in New York State, a Synapse Energy Economics, Inc. report prepared for the
Renewable Energy Technology and Environment Coalition, by Geoff Keith, Bruce Biewald,
David White, Anna Sommer and Cliff Chen. July 28, 2003.

Cleaner Air, Fuel Diversity and High-Quality Jobs: Reviewing Selected Potential Benefits of
an RPS in New York State, a Synapse Energy Economics, Inc. report prepared for The
Renewable Energy Technology and Environment Coalition, by Geoff Keith, Bruce Biewald,
David E. White, Anna Sommer, and Cliff Chen. July 28, 2003.

PRESENTATIONS, ARTICLES AND COMMENTS

Hausman, Ezra and Anna Sommer. “Analysis of Synape Energy Economics Filed in Support of
Comments by Sierra Club.” Wisconsin Public Service Commission Docket #6685-CE-108.
Regarding Wisconsin Public Power Inc.’s request for approval of a Certificate of Authority to
exercise its option to own a portion of Prairie State Energy Campus. February 17, 2006.

IGCC: A Public Interest Perspective. A presentation at the Electric Utilities Environmental
Conference 2006. January 24, 2006.

Woolf, Tim, Anna Sommer, John Nielsen, David Barry and Ronald Lehr. “Managing Electric

Industry Risk with Clean and Efficient Resources,” The Electricity Journal, Volume 18, Issue 2,
March 2005.

Woolf, Tim and Anna Sommer. “Local Policy Measures to Improve Air Quality: A Case Study
of Queens County, New York,” Local Environment, Volume 9, Number 1, February 2004.
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INVESTIGATIONS

Public Utilities Commission of Nevada (Docket No. 05-10021) - Ongoing
Evaluation of Sierra Pacific Power Company’s proposal to provide gas demand side-
management (DSM) programs to its customers.

Nova Scotia Utility and Review Board (P-128.05) — Ongoing

Evaluation of Nova Scotia Power Inc.’s proposal to install Low NOx Combustion Firing Systems
and a common Flue Gas Desulfurization Unit on its coal-fired power plants.

Indiana Utility Regulatory Commission (Cause No. 42873) — March 2006

Issues regarding the proposed merger of Duke Energy and Cinergy, Inc. including compliance
with DSM goals in previous mergers.

Indiana Utility Regulatory Commission (Cause No. 42861) — March 2006
Issues regarding Vectren Energy’s proposal to install emission controls for SO,, NOx, PM and
Hg including compliance with present and firture emissions regulations and planning analysis.

Utah Public Service Commission (Docket No. 05-035-54) — November 2005
Issues regarding the acquisition of PacifiCorp by MidAmerican Energy Holdings Company

including underinvestment in grid infrastructure, environmental compliance with air regulations
and investment in IGCC.

Iowa Utilities Board (Docket No. SPU-05-15) — November 2005

Evaluation of proposed sale of the Duane Arnold nuclear power plant from Interstate Power &
Light to FPL.

Arkansas Public Utilities Commission (Docket No. 05-042-U) — August 2005
Issues regarding the purchase of Wrightsville, a gas-fired power plant, by Arkansas Electric
Cooperative including appropriateness and reasonableness of the purchase.

Indiana Utility Regulatory Commission (Cause No. 42718) — May 2005

Issues regarding PSI Energy’s proposal to install $1.4 billion in control technologies for SO,
NOx and Hg including rate of return on investment, analysis of emissions regulation risk,
scenario planning, estimates of control technology cost and equity of plan to ratepayers.

Nuclear Regulatory Commission (Docket No. 52-007) — April 2005
Issues regarding Exelon Generation’s petition for early site permit approval for a baseload
nuclear generating facility in lllinois including the Company’s analysis of alternatives.

Georgia Public Service Commission (Docket No. 18300-U) — February 2005
Georgia Power Company rate case involving issues of cost allocation and consideration of public
benefits in rate-making for the Metropolitan Atlanta Rapid Transit Authority.

Indiana Utility Regulatory Commission (Cause No. 42612) — November 2004
Evaluation of PSI Energy’s plan to offer demand side management (DSM) programs to its

customers including issues of program scope, funding, lost revenue recovery, shared savings
incentive recovery, and third-party administration issues.

California Public Utilities Commission (Rulemaking 04-04-003) — August 2004

M
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Issues in the San Diego Gas & Electric, Pacific Gas & Electric and Southern California Edison
long-term resource plans including modeling the cost of carbon regulation, modeling of
renewables, scenario planning and debt equivalency.

Texas Public Utility Commission (Docket No. 29526) — June 2004
Issues in CenterPoint Energy Houston Electric LLC’s true up filing, including environmental
cleanup costs, excess mitigation credits, and construction work in progress.

PROFESSIONAL MEMBERSHIPS

- Air & Waste Management Association
Resume dated April 2006.

e
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Exhibit B '
Exhibit JT-1-C — ETA Natural Gas Price Forecasts 1990-2006

EIA Historic Nat Gas Price Forecas{s for Electric Utilities
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BEFORE THE PUBLIC UTILITIES COMMISSION
OF THE STATE OF SOUTHDAKOTA '

. Docket No. EL05-022
Tn the Matter of Otter Tail Power Company on

Behalf of Big Stone II Co-owners for an Energy - BIG STONE II CO-OWNERS’
Conversion Facility Permit for the Construction of ANSWERS TO PROPOUNDING
the Big Stone II Project INTERVENORS’ FIRST AND FIRST
' AMENDED SET OF
INTERROGATORIES

 The Big Stone II Co-owners (“Co-owners”) for their answers to the First Set and First

- Amended Set of Interrogatories of Minnesotans For An Energy-Efficient Economy, Izaak Walton.
League Of America - Midwest Office, Union Of Concerned Scientists, And Minnesota Center For

Favironmental Advocacy (“Propounding Intervenors”), state as follows: '

OBJECTIONS

On November 1, 2005, the Co-owners served their objections to Propounding Intervenors’
First Set and First Amended Set of Interrogatories. Said objections, which were both general and
specific to the interrogatories, are incorporated ‘herein by reference. Without waiving any of the
- general or specific objections, and subject to said objections, Co-Owners jointly and individually
answer as follows. ’ o

ANSWERS TO INTERROGATORIES

INTERROGATORY 1. Identify all persons answering these interrogatories or contributing
to the answers to these interrogatories. '

OTP Responsé: Identification will be provided with each response.

GRE Response: - Michele Beck - Market & Pricing Analyst
Gary Connett - Manager of Member and Resource Services -
Joe Jubert - Project Manager, Generation Development
Sam Koldkinen - Power Marketing Engineer
Stan Selander - Resource Development Administrator
Mark Strohfus - Environmental Project Leader
Carl Sulzer - Manager, Generation Services

HCPD Response: John Knofczynski - Manager of Engineéring
s Francis McGowan - Manager of Finance

SMMPA Response: Larry Anderson - Senior Planner/Economist

OO .- ' . '
Doc# 2074141\1 Joint Intervenm‘.fa
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INTERROGATORY 18. State whether each of the Co-owners believes it is likely that

greenhouse gas (ghg) regulation will be implemented in the U.S (a) in the next five years, (b)
in the next ten years, and (c) in the next twenty years. , 4

OTP Response: (Response by: Terry Graumann, Manager, Environmental Services)
Otter Tail Power Company has not speculated on the likelihood of greenhouse gas (GHG)

regulation. As a part of its resource planmng, it specifically includes the externality value adapted
by the MPUC for CO2. .

Dock 2074141\ : 23 ' B 137



Otter Tail Power Company is doing what it can to reduce the intensity of carbon dioxide
emissions (pounds of CO2 per megawatt hour) through efficiency improvements to its existing
units, by selection of more efficient super-critical technology for Big Stone II, and by a
commitment to meet its Minnesota Renewable Energy Objective. '

GRE Response: (Response by: Mark Strohfus, Environmental Project Leader)

GRE has followed the legislative initiatives propesing to regulate green house gases. None
of the proposals to date at the federal or state level have had sufficient support to pass.
Nonetheless, GRE closely follows the GHG discussion at the federal and state levels, but it has not

attempted to speculate a likely date when GHG legislation may be enacted or when regnlations
may be promulgated.

BCPD Response: (Response by: John Knofezynski, Manager of Engineering)

Heartland has followed closely the public discussions of CHG. It is mot possible to
speculate on what policy decisions, if any, will be taken by federal or state governments in
response to these discussions. Heartland is commiitted to the most efficient use of energy. The
investment in Big Stone I, with its super-critical technology, is a part of that commitment.

SMMPA Response: (Response by: Larry Johnston, Director of Corporate Development,.
Agency Relations and Officer of Legislative and Regulatory Affairs)

SMMPA has not made any estimates regarding the type or timing of regulations relative to
green house gases. The Minnesota Resource Planning process requires a discussion of
contingencies. While green house gases have not been a portion of that contingency section, with
the MPUC’s acceptance of our 2000 Resource Plan, the MPUC requested that SMMPA conduct a
supplemental filing looking at CO2 and mercury mitigation strategies. In addition to reporting
SMMPA’s 1090 and 2000 CO2 emissions, SMMPA referenced the modeling that was being
conducted by Xcel (State Impact Assessment Model - SIAM) and efforts being conducted by EPRIL

IMMPA indicated that there was little it could do to add to that modeling.
MDU Response: (Response by: Jay Skabo, Egvironmental Manager)

‘Montana-Dakota Utilities Co. has not adopted a statement of belief on the likelihood of
such regulation but monitors legislative and administrative action on the matter. '

CMMPA Response: (Response by: Don Kom, Executive Director)
CMMPA is uncertain as to the type, timing, or level of future CHG regulation.

MRES Response: (Response by: Bill Radio, Director, Member Services and Public - .
Relations).

MRES cannot say whether it is ]ikeiy or what form, if any, GHG regulation will take in the
next five to twenty years.

e, » ?
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ISSUE DATE: Jlanuary 3, 1997

DOCKET NO. E-999/C1-93-583

ORDER ESTABLISHING ENVIRONMENTAL COST VALUES
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BEFORE THE MINNESOTA PUBLIC U'I‘lLlTiES COMMISSION

Joel Jacobs ' © Chair
Marshall Johnson Commissioner
Dee Knaak Commissionet
Mac McCollar Comimissioner
Don Storm Commissioner
In the Matter of the Quantification of ISSUE DATE: January 3, 1997
Environmental Costs Pursuant lo Laws of .
Minnesota 1993, Chapter 356, Section 3 DOCKET NO. E-999/C1-93-583

ORDER ESTABLISHING
ENVIRONMENTAL COST VALUES -

PROCEDURAL HISTORY

On August 1, 1993, the Laws of Minnesota 1993, Chapter 356, Section 3 became effective.
This law, codified as Minn. Stat. § 21 6B.2422, requires that the Commission “to the extent
nracticable, quantify and establish a range of environmental costs associated with each method
of electricity generation." The law requires gach utility to use the values in conjunction with
other external factors when evaluating resource options in all proceedings before the
Commission. In addition Lo requiring the development of cnvironmental cost values, the
statute required the Commission to develop interim values by March 1, 1994.

"To address its obligation to establish interim environmental cost values by the March 1, 1994
statutory deadline, the Commission issued its ORDER ESTABLISHING PROCEDURE FFOR
ESTABLISHING INTERIM ENVIRONMENTAL COST VALUES on August 17, 1993, This
Order contained a number of questions regarding environmental externalities, requested the
partics address these questions, and set deadlines for interested parties to file comments and

_reply comments. The Commission encouraged interested parties to work together 10 tcach a

consensus on interim values. -

After réviewing the written and oral comments by interested partiés, the Commission issued its
ORDER ESTABLISHING INTERIM ENVIRONMENTAL CO ST VALUES on
March 1, 1994. :

On March 3, 1994, the Comumission issued a NOTICE AND ORDER FOR HEA RING
initiating formal evidentiary hearings to set the final environmental cost values. This Order

also directed parties to address the following issues in the course of the contested case
proceedings:

(1) - What range of cnvirenmental cost values should the Commission adopt for use
in resource planning and other resource-selection proceedings as required by

|

s B 7141



‘Minn. Stat, §2168.24227 Specifically, for which pollutants or externalities
should the Commission cstablish a range of values, and what are the appropriate .
boundaries of each range? Should these values be geographically sensitive?

(2) What methodology or methodologics should be used to establish these ranges of

values (e.g.. damage costs, control costs, other methodologies, or some
combination of these)? '

(3) s it practicable for the Commission to quantify and establish a range of
environmental cost values for methods of electric generation that do not
gencrale significant air emissions? 1f so, how should the Commission establish
such values and what are the appropriate boundaries of any such range?

(4) s it practicable for the Commission to adopt cnvironmental cost values which
reflect the full cycle of electric generation, including both upstream and
downstream costs? 1f so, how should the Commission establish such values and
whal are the appropriate boundaries of any such range?

On May 13, 1994, Administrative Law Judge (ALJ) Allan W. Klein issued his Third
Prehearing Order in which he reinstated the scoping process with a modified schedule and
named the following as parties: Northern States Power Company (NSP), Minnesota Power and
Light Company (MP), Minnegasco, a Division of NorAm Energy Corporation, Otler Tail
Power Company (OTP), Cooperalive Power Association (CPA), United Power Association
(UPA). other “jurisdictional utilities,” the Minnesota Department of Public Service (the

‘Department), Residential and Small Business Utilities Division of the Office of the Attorney.

General (RUD-OAG), Minnesota Pollution Control Agency (MPCA), American Wind Energy

Assaciation (AWEA), Center for Energy and the Environment (CEE), Districl Energy of

gt, Paul (District Energy), Institule for Local Self Reliance (ILSR), lzaak Walton League of
Amcrica (IWLA), Minncsotans for an Energy Efficient Economy (ME3), Western Fuels
Association (Western Fuels), Lignitc Energy Council (L.EC), Center for Energy & Economic
Development (CEED), Potlateh Corporation (Potlatch), Northern Municipal Power Agency
(NMPA),Southern Minnesota Municipal Power Agency (SMMPA), Large-Power Intervenors,
and Boise Cascade Corporation (Boise). . '

On July 13, 1994, the ALJ issued his Fourth Prehcaring Order which defined the scope of the

~proceeding and requested parties Lo submit memoranda on the question of whether evidence

should be limited to cnvironmcmal costs or whether it should also include socioeconomic and
other factors. ' '

On August 24, 1994, the ALl issued his Fifth Prehearing Order which, among other things,
limited the scope of this proceeding by excluding “testimony and arguments relating to non-
cnvironmental issues, such as socioeconomic costs and bencfits . . ., {except} for the purposes
of creating a record to support or delend constitutional challenges.”

On October 28, 1994, the Commission issucd its ORDER MODIFYING ADMINISTRATIVE

2
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LAW JUDGE'S FIFTH PREHEARING ORDER ON THE CONSIDERATION OF '
SOCIOECONOMIC FACTORS. (n its Order, the Commission generally agrecd with the
ALJ's analysis but staled that it “does not construe the statute to exclude all socioeconomic
evidence from consideration.” The Commission madified the ALJ’s order to “ensure that
sociocconomic evidence is not excluded from consideration in this proceeding if it is relevant
to quantifying the impact of clectric generation on the natural environment ...” In its Order, the
. Commission also responded to parties’ claims that the Commission should look at the possible.
social and ecohomic consequences of applying environmental cast values in deciding what
those valucs should be. Addressing this issue, the Commission stated:

The Commission does not, al this juncture, find this concern sufficiently
compelling to justify departurc from the two-stage process set forth in the
statute, which clearly contemplates the Commission establishing cnvironmental "

cost values independent from its consideration of the consequences of applying
those values. : :

The parties filed direct testimony on November 29, 1994, rebuttal testimony on
March 15, 1993, and surrebutial testimony on April 28, 1995.

On April 26, 1995, the ALJ issued 2 Memorandum extending the [iling date for surrebuttal

‘testimony relating to mercury and all testimony relating to criteria pollutants except for the
emissions trading aspects of SO, to May 29, 1995. ’

From April 18 to April 27,1995, the ALI held six public hearings throughout the state,

including a three-city videoconference. Over 160 people presented testimony at the public
hearings. ' '

From May 8 to June 28, 1995, the ALJ conducted evidentiary hearings. Over 50 witnesses
presented testimony during the course of the proceeding. ‘

Between September 8, 1995 and October 24, 1995, many of the partiesﬁled briefs and reply
briefs regarding constitutional and evidentiary issues.

On November 16, 1995, the ALJ issued his Post-Hearing Ruling on Evidentiary Motions. On
December 7, 1995, the ALJ issued an Order Clarifying Post-Hearing Ruling on Evidentiary
Motions. 4

Botween January 12, 1996 and February 21, 1996, the Following parties (iled bricfs and reply
briefs on substantive issues: Western Fuels; the Department; NSP; RU D-OAG; MPCA;
Dairyland Power Cooperative (Dairyland); OTP; CEED; Minnegasco and Peoples Natural Gas’
Company (Pcoples), (together the Natural Gas Utilities); CPA, Minnkota Power Cooperative
(Minnkota), and UPA (together the Cooperalives); State of North Dakota; LEC: IWLA, ME3,
AWEA, Clean Water Action, the Amecrican Lung Association, the Minnesota Center for
Environmental Advocacy, and ILSR (together the Environmental Coalition); and MP.
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On March 25, 1996, the AlLJ issued his Findings of Facl, Conclusions, Recommendation and
Memorandum in this maltter. :

- Between April 13 zmd April 29, 1996, the parties filed their Exceptions to the ALJ’s
Recommendation and their Replies to Exceptions.

On May 8, 1996, Western Fuels, CEED, LEC, North Dakota, and OTP Filed their joint
opposition to the MPCA request to rake official notice of an Intergovernmental Panel on
Climate Change (IPCC) report.

. On September 16, 1996, the Commission mct to hear oral argument and deliberate upon »
several preliminary issues of this matter. On September 17, 1996, the Commission met to hear
oral argument regarding the substantive issues in this matter. On September 19, 1996, the
Commission met to deliberate upon those issues. -

FINDINGS AND CONCLUSIONS

L INTRODUCTION

In this Order, the Commission fulfills its obligation to quantify and establish a range of
environmental costs associated with each method of electricity generation “to the extent
practicable,” as directed by Minncsota's externalities statute, Minn, Stat. § 21613.2422 (1994).

I SUMMARY OF FINDINGS

‘Based on the record established in this procceding, the Commission finds it practicable to
quantify and cstablish a range of environmental costs for specific pollutants as follows:'

Urban Metropolitan Rural Within 200
: Fringe : Miles of
Minnesota
SO, $/ton  112-189 46-110 10-25 : 10-25
PMy, $/ton 4,462 - 6,423 1,987 - 2,886 562 - 855 . 562 - 885
CO $/ton  1.06-2.27 0.76 - 1.34 0.21 -041 . 021 -041]
NOy $/ton 371 -978 140 =266 18-102 18-102

. Pb $fton 3,131 -3,875 1,652 - 1,995 402 - 448 402 - 448

‘ ‘The figures listed in this table are the values recommended by the ALJ, updated

(o 1995 dollars using a methodology proposed by the Department.

4
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UL  UTILIZATION OF THE RANGES ESTABLISHED IN THIS ORDER

The range of environmental costs adopted by the Commission in this Order will now be used
by utilities, in conjunction with other external factors.(including socioeconomic costs) when

" gvaluating and selecling resource options in all proceedings before the Commission, including
resource plan and certificate of need proceedings. Minn. Stat. § 216B.2422, subd. 3 (). These
values will not apply lo decisions reparding the dispatch of electric power from existing
facilities. .

In their petitions in such matters, the utilities will be required to provide three cost analyses for
each generation option provided: onc using the values at the low end of the range established
for the envitonmental externalitics associated with the electric power generation option in
question; one using values at the high end of the adopted range; and one using zero
environmental externalitics valucs, i.c. reflecting direct costs only. Ordering Paragraph 2.

In the context of particular petitions and based on the record developed in proceedings
addressing those petitions, the Commission will cvaluate the merits of tlic eneryy resource
options proposed therein. In so doing, the Commission will consider not only the

environmental externalitics quantified in this proceeding, but any evidence of other relevant

environmental externalitics (costs) not specifically quantified in this proceeding (e.8. mercury),
as well as other external factors, including socioeconomic costs that the record developed in

that proceeding indicates is associated with the resource option in question.
1v. COMMISSION ANALYSIS

In the course of this proceeding, various parties have |) raised constitutional challenges to
Minnesota’s environmental externalilics statute, 2) objected to the inclusion and exclusion of
various elements of the record adopted by the Commiission in deciding this matier, and 3)
objected to specific valucs proposed by the ALJ and adopted by the Commission for various

environmental impacts. In this part of the Order, the Commission will address the parlies" -
objections. ’

"A.  Constitutional Challenges
1. Facial Challenges
Several parties argued that the statule purporting to authorize the Commission o act on this

subject is unconstitutional e ifs fuce, i.e. without need of any factual rccord to demonstrate its

unconstitutionality, These parties argued the "facial” unconstitutionality of the slatute on two
grounds: '

1) that the statute conflicts with the Supremacy Clause of the-U.S. Constitution,
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Article VI, Clause 2; and
2) that the statute constitules an unconstitutional delegation of authority.
Minnesota law is clear, however, that neither an administrative body such as the Commission

nor an Administrative Law Judge (ALJ) has the authority to declare that a statute is
unconstitutional on its face. Necland v. Clearwater Memorial Hospital, 257 N.W.2d 366, 368

~ (Minn, 1977); Holt v. Board of Medical Examiners, 431 N, Ww.2d 905, 906 (Minn. Ct. App.

1989). This is.appropriate because, as a creature of the state, an agency has no authority to
determine that the legislature lacked authority {o delepate certain powers to il. Therefore, the
Commission will not undertake to examine the grounds urged as the basis for finding the
statute unconstitutional on its face.?

2, Unconstitutional “As Applied”

The Commission, of course, is required to apply statues in a manner consistent with the
Constitution, In considering whatis a constitutional application of the statute, the Commission .
considers relevant court decisions bearing on the constitutionality of the Commission’s
application of the statute. The time lor doing so, however, is not al hand. In this Order, the
Commission is simply establishing externality values , as directed by the gtatute. While this
action is not entirely academic, it does not act upon utilities in a manner that can be properly
characterized as “applying” the slatute to them. :

In subsequent cascs, when a utility brings forward specific energy cheice proposals-for review,
the Commission will be *applying” the statule, deciding what weight should be given to thé
various economic analyses (one that used the high end of the range figure, one using the low

end figure and one using a #ero value) when considered together with other external faclors,
including socioeconomic costs.

Given the limited scope of this proceeding and a record molded lo that purpase, the ,
Commission-finds that challenges that the statute is unconstitutional “as applied” are not ripe
for consideration.

‘B, Content of the Record 1ssuces

2 The Commission does not necessarily accept that the parties' Supremacy Clause

challenge is properly classified as a facial challenge, Until a resource planning decision or
cerlificate of need is considered, it cannot be determined whether there is an actual conflict
between state and lederdl law. Regardless of how the Supremacy Clausc challenge is
classified, the Commission does not accept iL Ifitis a facial challenge, il is clear that the
Commission is without authority to determine its validity; in the more likely event that it isan
"as applied” challenge, the Commission finds it is premature, as discussed in the next section
regarding the "as applied” challenges. '
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The Commission has reviewed all of the ALJ’s rulings in his November 16, 1995 Post-Hearing
Ruling on Evidentiary Motions, finds them well-réasoned, and affirms them.

Subsequent to the ALJ"s Ruling, two requests Lo add items to the record were received. For the
reasons stated below, the Commission will reject both such requests.

These decisions leave the evidentiary record in this matter as it was at ﬂw end of the
contested case hearing before the ALI (June 28, 1995), except as modified by the ALI's -
November 16, 1995 Ruling. :

Several content-of-the-record issues deserve comment, as follows:
1. chuesf to Take Official Notice of an [PCC Report

In its Reply to Exceptions filed April 26, 1996, the Environmental Coalition requested that the
Commission take official notice of the IPCC’s Second Assessment Report Synthesis “as an
acknowledgment that the ALI's findings arc consistent with the 1PCC’s most recent
conclusions regarding the increasingly certain link between anthropogenic carbon cmissions
and potentially catastrophic climate change.” Reply Briclof the Environmental Codlition on
Exceptions, page 4.

‘Western Fuels, CEED, LEC, the Staie of*North Dakota, and Otter Tail opposed the
Environmental Coalition’s request, These parties stated:

The Environmental Coalition’s use of the purported IPCC report in its Reply Briefon
Exceptions demonstralcs a cavalier disregard for the integrity of the administrative
process. The contents of the report obviously are not subject to official notice by this
Cominission. ' ~

The objecting parlics asserted that the facts within the IPCC report are neither judicially
cognizable facts nor “peneral, technical, or scientific lacts” within the specialized knowledge
of this Commission. They further asserted that the state of the record with respeet to the work
of the IPCC is wholly objectionable from an evidentiaty standpoint and to allow the new IPCC
report to become part of the record through official notice would be & breach of due process.
They further noted that under Minn. Stat. § 14.60, subd. 4, the Commission cannot take official
notice of the IPCC report without a(Tording the parties “an opportunity to contest the facts 50
noticed.” : '

Requests that the Commission {ake administrative notice of gencral, technical, or scientific
Facts within its specialized knowledge pursuant lo Minn. Stat. § 14.60, subd. 4 (1994) are
directed to the sound discretion of the Commission. !n this case, the Commission declines to
take the requested notice for scveral practical reasons:

. first, some finality must be accorded an evidentiary record that has been established
over an extensive period of Lime and has long been closed;

-
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second, the time involved in allowing parties to contest the facts to be noticed would

interrupt the deliberation phase and would unnecessarily prolong an already extensive
proceeding; and

third, the information proposed is not necessary o the resolution of any issue before the
Cormmission. As stated by the proponents of this information (the Environmental
Coalition), the information merely corroborates the AL/I’s findings regarding climatc
change issues. As indicated more fully below, the Commission finds that the current
record adequately supports the ALJ's findings in this regard, The untimely-proffered
additional evidence is simply offered for its “consistency™ with the Al.}'s conclusions,
‘which In turn have been based upon the 1990 1PCC Report (Exhibit 72) and the 1992
IPCC Supplement (Exhibit 70). As such, the offered evidence is much akin to
cumulative or repetitious evidenct that the Commission is authorized to exclude under
Minn. Stat. § 14.60, subd. 1 (1994)..

2. Request to Take Official Notice of an EPA Report and Newsletter

In its Exceptions to the ALJ's Report filed April 15, 1996, the MPCA requested that the
Commission take official notice of the following items:

Reparding 8O, the actual SO, emissions from phase | sources for 1995 as
reported in an EPA March 26, 1996 press release, and the 1994 allowance
auction average clearing price as reported in an article entitled “Utilities Well
Below SO, Reduction Mandaies, Prices Hit New Lows™ from Insidec EPA’s
Clean Air Report, v. 7, No. 7 at 18-19 (April 4, 1996); and
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Regarding mereury: a letter from EPA Assistant Administrator Mary D.
Nichols explaining that a “significant” delay is needed to allow completion of
the EPA’s final reporl on mercury emissions, health effects, and control

technologies and an associated article in a special edition of lnside EPA’s Clean
Air Report, dated April 3, 1996. '

The Commission will deny this request, for many of the same reasons cited above in declining
to take administrative notice of the IPCC Report.

Regarding the SO, information: the Commission views the record as adequately-developed
on this subject to permit a reasonable decision, as set forth in further detail when the
Commission specifically addresscs valuation of that pollutant. In addition, it appears that
information regatding SO, emissions raises factua! and evidentiary issues more properly the
subject of an adjudicative process than (o thc comment process available if the Commission
were 1o take administralive notice of this 80, information.

Finally, afier the considerable time devoted to developing the record in this matter it is
desirable and reasonable to finalize the record so thal some decisions can be made. Due to the
scientific and regulatory interest in SO, emissions, it is inevitable that new information on this
subject will continue to be developed, at least in the foreseeable future? At some point, the
Commission must allow the record to remain closed so that a decision can be made with
respect to that record rather than continuously opening it to receive ne

w information, with the .
attendant mandatory receipt of counler-analyses of that information.

- Regarding the mercury information: the only new information proposed for administrative

hotice regarding mercury is that the ZPA’s study of mereury will not be forthcoming for some
time. 1n addition to the finality of the record considerations already mentioned, it is difficult to
imagine that such information (that CPA’s final mercury study will not be availablc for a long
time) would add any weight to the MPCA’s case for adopting an externality value for mercury
based on the. current record. Evidence to dale either is strong enough to support a value for
mercury or it is not. The fact that additional evidence (the EPA’s final mercury study) is
unavailable could add nothing to'the case for adopting a value for mercury and in fact would

suggest the wisdom of refraining from establishing such a value at this time.

3. Admissibility of Department Witness Davis® Testimony

In his Post-Hearing Ruling on Evidentiary Motions, the ALJ granted the motions of Western
Fuels, NSP, LEC, the Cooperatives and Otter Tail and struck all of the testimony of
Department witness Davis on the grounds that he did not qualify as an expert witness. The
Commission gives great weight Lo the ALJ's determination regarding the admissibility of
expert opinion. 1t is within the ALJs discretion to determine whether a particular witness is
qualified lo testify as an expert. "The Commission finds that the record contains adequate

T3

have been developed by the EPA since the record was closed.

9

In fact, parties mentioned that several other arguably relevant picces of evidence
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support for the ALI"s concern that the witness did not demonstrate an adequate familiarity
with and background knowledge regarding several of the subjects of his testimony.
Accordingly, the Commission will not overrule the ALJ's exclusion of such testimony.

4, Admissibility of Witness Falkenberg’s Testimony

LEC and Dairyland to strike the testimony, of Randall Falkenberg regarding the risk of*
regulation method of caleulaling the value of externalities. The ALJ did so on the grounds that’

there is at lcast an arguable logical connection between environmental damages and the risk of
regulation. : A

in his Post-Hearing Ruling on Evidentiary Mations, the ALJ denied the motions of Otter Talil,

In its exceptions to the ALJ’s report, Dairyland renewed its objection to the inclusion of
Falkenberg’s testimony in the record. Dairyland claimed that [inancial risk, quantified by the
risk of regulation method, is not included in this-proceeding and that there is no authorization

in the statute for the Commission to establish monetized valucs representing any such financial
risks. ' '

The Commission finds that the ALJ was justified in determining that there is a connection that
can be argued between the risk of regulation methodology and environmental damage. The
Commission will not exclude this information from the record, as requesticed by Dairyland.

C. Stalutory Tnterpretations
1. “To the Exient Practicable”
The Commission agrees with the ALJ that the common and approved usage of the term
“practicable * is what the Legislature intended. Citing to Webster’s New Universal

-Unabrideed Dictionary, the ALJ defined “practicable™ to mean “feasible” or “capable of being
accomplished.”

Some partics argucd, unpersuasively, that the statutory requirement that the Commission
quantify and cstablish environmental costs “to the extent practicable” involved some additional
screening steps beyond detcrmining whether it was possible to set such values. Additional
sereens suggested were to determine 1) whether it would be constitutional to do so and

2) whether the application of such values in resource decisions would be reasonable. In the
“elevant context, the “quantifying and establishing” phase of the statute, the Commission finds
that these other considerations (constitutionality and reasonableness of the ultimate application

#1150



of the values) improperly complicate and distort whiat the legislation places belore the
Commission at this time.! -

In short, the Commission {inds that the term “practicable,” as Ausr:d i the Environmental Costs
Statute, means “feasible” or “capable of being accomplished.”

2. «Cpsts Associated With Each Method of Generation®

Several of the partics argued and the Commission finds that identification and valuation of all
environmental costs, while theoretically desirable, would be arduous, if not impossible.
Nevertheless, some partics argued that it would be improper for the Commission to sct any
environmental costs unless it sets them comprehensively. For these parties, costs arc
comprehensive only if they include '

I full fuel cycle costs, i.c. those that reflect upstream costs such as costs tothe ‘
environment due to the extraction and transportation of the fuel used and downstream
costs such as decommissioning of a plant and burial of wastes, as well as the
environmental impacts resulting [rom the cleetrical gencration itself;

2. all the associated costs, not just the most significant and relevant impacts; and

3. all such costs for every clectric generating method, not just those likely Lo be most
relevant in Minnesota. - '

The Commission finds hal the statute imposes no such unreasonable demands.’ Instead of

4 ‘'he Commission notes that the Environmental Externalitics Statute (Minn, Stat.

§ 216B.2422, subd. 3(a) prescribes a lwo-slage process: Stage .-~ quantification and
_ establishment of a range of environmental costs to the extent practicable and Stage 2 -- use or
application of the values in conjunction with other external factors (including sociocconomic
costs) when cvaluating and selecting resource options in all proceedings before the
Commission. The current Order addresses Stage . Reasonable application of the range of
environmental costs set in this Order will be addressed in future proceedings that address
resource options, In those proceedings, the parties will address and the Commission will
determine the reasonableness or practicality of applying cnvironmental costs in the
circumstances of those cases. To underscore the fact thal the environmental costs cstablished
in this Order will simply be part of the record considered in evaluating future resource options,
the Commission will require that utilities include as part of their resource procurement
submissions a base-case analysis considering direct costs only, i.e. attributing a zero value Lo
externality costs. The base-casc analysis will facilitate consideration of the ralemaking and

other socioeconomic implications, if any, of accepting either of the other two analyses. See
Ordering Paragraph 2

3 No study as comprehensive as demanded by these parties has come to the

Commission’s attention during the extensive course of this ptoceeding.

I
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requiring absolute comprehensiveness, the statute requires that costs be established “to the
extent practicable.” With respect lo upslream and downstream costs, no party has proposed
environmental cost valucs in this proceeding that reflect the full fucl eycle, not even the parties
who argued so strongly that it is cssential to consider such costs, Likewise rogarding the
quantification of all environmental impacts, however slight, difficult to measure, or irrelevant,
the Commission again notes that no party has undertaken such a bottomless and highly
speculative task, The Commission finds that the absence of record cvidence supporting values
for this category of impacts conclusively shows the impracticability of establishing values for
such impacts but docs not prectude the Commission from quantifying costs for which there is
reasonable record support.

Some parties argued that the statutory reference to “method of generation” requires the
Commission Lo establish values that apply to each generic method of generation, i.e. for coal,
hydro-glectric, wind, natural gas, nuclear, etc. The Commission finds that this would be an
unreasonable reading of the statute. The Commission finds it impracticable to establish
environmental values based strictly on the method of generation because the level of
environmental impact is nol uniform from site to site for each method of generation. The level
of damage will vary greatly depending on the circumstances of plant. For example, the amount
of pollutant cmitted by Planl A may be much less than that emitted by Plant B despite the fact
that they use the same method of generation (e.g. coal) because Plant A has superior, cleaner
burning equipment and uses a superior (lower polluting) grade of fuel.

A preferable way to proceed was proposed by the Department:

1. The Commission should not directly establish a range of environmental costs for each
generic method of generating electricity. The Commission should instead quantify the
costs attributable to as many effects of by-products of generation as practical. The
appropriate range of costs will then be assigned to any given generation addition, based
on its own unique effects, and/or by-products. This is similar to the approach used in
the interim stage of this proceeding.

2 The Commission should focus on the effects ol by-products that cause the most
significant costs. For example, modest noise pollution at a remote, non-recreational site

probably imposes a lower environmental cost than ozone formation in large urban areas
or acidic deposition in popular lakes.

L3

The Commission should concentrate on the impacts that arc easiest to quantify.
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4, The Commission should emphasize effects attributable to the most likely resource
decisions over the resource -planning harizon (15 years). '

Based on these criteria, the Commission has chosen to concentrate on the most significant by-
products of gencration (EPA’s six criteria pollutants plus mercury and carbon dioxide) and has
quantified costs lor them “to the extent practicable.” The list of pollutants thus quantified is

reasonably comprehensive and consistent with the statutory mandate. See discussion of each
of these pollutants, below. o '

The Commission acknowledges the relevance of cvidence regarding costs of other pollutants in
a subsequent proceeding thal addresscs the merits of a particular company’s resource options

but does not view their quantification essential at this time. The relative unimportance of the
comprehensiveness demanded by some parties becomes clear when we understand

'« the limited nature of what the statute requires the Commission to decide
in this Order (the quantification stage) and

» what it will be considering (in addition to the range of environmental
costs established in this Order) when it evaluates particular resource
options in future proceedings. ' :

Adopting a range of environmental costs for certain pollutants does not preclude the
submission of quantified evidence (other external factors, including socioeconomic costs) on
those pollutants and any other pollutants for which costs have not been cstablished in this

Order in future proceedings. Nor docs it preclude the consideration of unquantified impacts cn
a qualitative basis. .

In short, this Order quantifies environmental impacts “to the extent practicable,” as required by
the statute, and leaves Lo future dockets the job of developing & record that Tocuses on the

specific environmental cost-related circumstances of the resource options prop
dockets.

osed in those
D. Standard for the Burden ’ofl"rool‘

Minn. Ru‘les, Part 1400.7300, subp. S states the burden oi"préof to be used in administrative
hearings as follows:

The party proposing thal certain action be taken must prove the facts at issue by
the preponderance of the cvidence, unless the substantive law provides a
different burden or standard.

"The MPCA arpued thal substantive law docs establish a different standard. The MPCA
asserted that in requiring the Commission 1o establish environmental costs “to the extent
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practicable,” the environmental externality statute establishes that phrase as the standard, in-
place of the preponderance of the cvidence standard.

The ALJ rejecled the MPCA’s proposition and so does the Commission. The Commission

[inds that the Legislature did not intend to override the rule establishing the preponderance of
cvidence test in administrative proceedings.

As applied in these proceedings, then, parties proposing environmental cost values have the
burden of showing. by the preponderance of the evidence, that it is practicable to adopt the
proposed values. Partics opposed 1o the adoption of any particular proposcd value must
counter the proposer’s evidence with a greater weight of evidence demonstrating the
incotrectness of or impracticability of adopting the proposed value.:

E. Principles Guiding Quantification of Environmental Cost Vitllues
1. The Damage-Cost Approach Preferred
There are several methods for estimating environmental cost values including: '

Damage-cost method, which altempts to place an economic value on the net damage to
the environment created by an energy resource.

 Willingness-to-pay method, which measures the amount that socicty would be willing
1o pay for reduced cmissions.

v Cost-of-control method, which uses the costs of avoiding or reducing an environmental
effect at the source to estimate the value of the externality.

Mitigation cost method, which uscs the costs of eliminating the harm or impact of an
externality. An example is planting {rees {0 offset emissions of CO,.

Risk of regulation method, which estimates future taxcs or costs that a utility might
incur due to additional regulation.

The two methods used most often Lo establish a range of values for environmental costs are the
damage-cost approach and the cost-of-control approach: Between those two approaches, the
Commission finds that the damage-cost approach is superior because it appropriately focuses
on actual damages from uncontrolled emissions. By contrast, the cost-of-control method does

not attempt Lo measure dircctly residual damages and instead estimates the cost of reducing an
emission at the source. T '

Despite the general theoretical shortcomings of the cost-of-control method, the Commission
finds that this method may be reasonable in certain circumstances. In some instances, it may
be much casicr or less expensive Lo estimate control costs than to estimate actual damages.
2, Ranges Appropriately Take into Consideration a Certain Level of
Unavoidable Scientific Uncertainty
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Quantification of environmental values ncecssarily involves the consideration ol scicntific
evidence that generally does nol provide definitive answers. The statute implemented hete
requires the Commission to establish a range of values, Using a range of values appropriately
acknowledges the uncertainty atiending the quantification of environmental costs, Using a

range also permits the testing of resource plans for sensitivity to changes in environmental
values. : ‘

3. Geographically Sensitive Valuces

It is not possible for the Commission to establish environmental values that apply perfectly to
every polential resource option. As noted previously, such a goal is beyond whal is required in
the quantification stage. The Commission does find it possible and appropriate, however, Lo
adopt some refinements in the quantification process at this time (o reflect the following factor:
proximity to population centers.

The amount of damage imposed by many pollutants depends largely on
sitc-specific factors, including the number of people likely impacted by
the emission.

In addition, the level of geographic sensitivity is not uniform for each
pollutant but varies from poliutant to pollutant.

Recognizing that environmental impacts will vary depending on the circumstances of the
particular resourcc option in question, the Commission has adopled ranges of values for the
various pollutants and, in addition, has found it appropriate to adopt ranges that differ
depending on the location of the proposed generation site: urban, metropolitan fringe, and
rural. The Commission’s adopted values also reflect that the level ol geographic sensitivity of
cach emission is not uniform but varics from emission 10 emission. '

No further pinpointing of emission levels or costs per unit of emissions is necessary or possible
at this time. In luture proceedings, the parties addressing particular resource options will
establish a record for the Commission’s evaluation, :

4. ‘General Focus on Damage Occurring in Minnesota

With the exception of the values adopted for CO,, which causes damages globally rather than
regionally or locally, the Commission has quantified the costs of environmental damage .
occurring in Minnesota. This is consistent with the approach recommended by the Department
and found reasonable by the Commission that the Commission focus on the effects of by-
products that cause the most significant costs. With respect to CO,, this'means assessing
damage globally; for all other pollutants for which values are established in this Order, it
means quantifying the damage they cause in Minnesota.

5. Damages in Minnesota From In-State and Out-of-State Generation Sources

The general proposition that emissions generaled in another state can do environmental damage
in Minnesota appears indisputable. But since the level and amounts of damages are a function

5
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of distance, at some distance from the Minnesota border, generating plant emissions lose their
ability to damage the Minnesola environment.

With respect to all the pollulants quantified in this Order except CO,, for which global damages
are addressed below. the Commission finds that the record supports finding in-state damages
from a generating plant tocated up to 200 miles from the state border, but that it is not
practicable (on the current record) Lo establish values for damages caused by emissions
ariginating in plants beyond that point. Accordingly, the Commission has set values for
cinissions originating within the 200 mile band, as recommended by the Department and the
ALl Environmental cost values for emissions from generating sites located beyond the

200 mile band are deemed to be zero.’

The State of North Dakota argued that Minnesota’s externalities statute cannot be interpreted as
extending te electric generation facilities located beyond Minnesota’s boundaries because to do
so would violate the U.S. Constitution. The Natural Gas Utilities countercd that failure to apply
the statute to out-of-state generation would give that generation a significant advantage over
Minnesota-based generation during the resource planning process.

‘The Commission notes that the statute on its face does not differentiate between in-state
generation and out-of-state generation and, as noted previously, the Commission isnotina
position to decide Constitutional claims. The Commission, therefore, has executed its mandate
under the statute to quantify all generation-related damages oceurring in Minnesota, regardless
of the location of the generating site in question, to the extent that it is feasiblc to do so.

5. Relationship of NAAQS to Externality Costs

Under sections 108 and 109 of the Federal Clean Air Act, the U.S. Environmental Protection
Agency (EPA) is required Lo issue National Ambient Air Quality Standards (NAAQS) for the
criteria pollutants: sulfur dioxide (SO,), particulate matter less than 10 microns in diameter
(PM,p), nitrogen oxides (NOy), ozone (Qy), carbon monoxide (CO), and lead (Pb). The EPA is
supposed to set its standards with an adequate margin of safety to protect the public health.

Some parties argued that there can be no damages/costs Lo the environment as long as emissions
do not cause ambicnt air concentrations (o exceed the NAAQS. Ilowever, the EPA has not been
able 1o keep the NAAQS updaled. They do not reflect the latest scientific knowledge. Based on
the record established in this matter, it is clear that the NAAQS currently arc not necessarily set
at no-cost levels, The Commission finds the Minnesota-specific state of the art damage cost

é Unlike all the other pollutants quantified in this Order, the per ton damage

* attributed to CO, is calculated by a method that estimates the damage that any given ton of

CO, does to the plobe, rather than to Minnesota in particular. Nevertheless, in order to treat
CO, emissions similarly with the other pollutants whose damages are found to be zero unlcss
they originate within 200 miles of the Minnesota border, the Commission will treat Co,
emissions the same way. i.c. as having no cnvironmental costs if they originate more than 200

miles from the Minnesota border. To do otherwise would overly complicate an alrcady highly
complex analytical process.
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study sponsored by NSF"1 the Triangle Economic Research (TER) Study, more dependably |
reflects environmental costs in Minncsota,

6. Dependability of the TER Study, a5 Modified

NSP submiticd a state of the art damage study by Triangle Economic Research (TER).
Dr. William Desvousges, the lcad author of the TER Study, is an expert in valuing natural
resources and preparation of damage cost studies. In arder to capture the relevant effects and
the magnitude and location of potential damages, the TER. Study examined the effeels ol the six
eriteria pollutants in Minnesola’ and developed environmental costs for three planning
scenarios: a rural scenario, a metropolitan fringe scenario, and an urban scenario. '

The TER Study modcled cmissions for over sixty resources in each scenario and determined
estimated damages al Lthe zip code level (618 zip codes) for each hour of the year (8,700 hours).
A total of 32.5 million concentrations were estimated for each scenario. :

The TER Study examined three main categories of potential effects: human health effects in the
form of morbidity and mortality risks, agricultural effects in the form of reduced crop yiclds,
and material damages in the form of stone and metal corrosion and surface soiling,

The TER Study reviewed over four hundred studies related to health, materials, soiling and
agriculture. ‘ ‘

The Department’s expert witness Dr. Mark Thayer reviewed the TER Study and determined that
the results of the study are consistent with the results and general trends found in recent research
using the damage cost methodology to estimate the environmental costs of air emissions.

Dr. Thayer's critique also included several recommendations that wete adopted by

Dr. Desvousges and incorporated into TERs final recommendations. For example,

Dr. Desvousges and Dr. Thayer agreed thal the effects of secondary particulates should be
assigned to the original emissions, NOy and SO,. Using Dr. Thayer’s calculations,

Dr. Desvousges adjusted his NOy values upward to account for the cffeets of nitrates.

Dr. Desvousges also agreed with Dr. Thayer that TER's original calculations for PMy,

underestimated soiling and visibility damages and revised his PM,, values upward consistent
with Dr. Thayer’s conclusions. ’

In short, the Commission finds that the TER Study provides a sound basis for adopting the
environmental cost values for the six pollutants addressed in that study, as maodified in response
{o Dr. Thayer's comments. The existence of such a quality Minnesota-specific study makes it
“practicablc” to establish such values. :

R. Quantification of the Cost of Specific Pollutants ’

Scveral partics recommended establishing and quantifying a range of environmental cost values
for the criteria pollutants: sulfur dioxide (SO,); particulale matter less than ten microns (PMu)s

’ The TER Study is the only study presented in this procceding that focused on

effects in Minnesota and, therefore, is the primary source of information in this record
tegarding effects specific to Minnesola. : T
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nitrogen oxides (NO); ozone (O ): carbon monoxide (CO) and lcad (Pb). These were chosen
because they have been the major focus of air quality regulations and they are factors for which
significant amounts of information cxist. The TER Study also indicated that previous studics
have shown thal these pollutants account for the majority of polential environmental damages.

In addition to the criteria pollutants, various parties.recommended values for other emissions
which are considered to have environmental effects: carbon dioxide (CO,), volatile organic

‘compounds (VOCs), mercury, and methane. This section addresses each of the pollutants for

which values were proposed and explains why, with respect Lo cach, the Commission did or did
not quantify a range of environmental cost values. '

1. Sulfur Dioxide (8O,)
2. Harm Associated

Through chemical reactions, emissions of SO, result in acid deposition. S0, may also
contribute 1o particulate matter through the formation of sulfates, resulting in the exacerbation of

respiratory and cardiovascular problems, decreascd vigibility, the corrosion of structures, and the
acidification of waterways.

b. S0, Values Proposed
NSP stated that the TER Study showed midpoint damages from sulfur dioxide (8O,) emissions
to be $21 (1993 §) per ton for resources in rural locations, $54 per ton for resources in-
metropolitan fringe locations, and $126 per ton for resources in urban locations. NSP proposed
ranges between zero and 521, $54, and $126 for the three scenarios (rural, fringe, and urban)
respectively. MP supported adopting those values. '

Using the endpoints of the ranges developed in the TER Study, EC, the MPCA, and the RUD- |
OAG proposed the following values for SO;: ' .

Urban 106 -178
Fringe 43 - 104
Rural 9-24

MP, NSP, the Department and the RUD-OAG argued that beginning in the year 2000, 2

_ nationwide cap on emissions of SO, together with an allowance trading program mandated by

the Clean Air Act Amendments will reduce the amount of net new emissions to zero, With the
cap and trading program in place, any increase from a new source will require a corresponding
reduction from another existing source, yielding no nhet new emissions of SO,. Under these

conditions, SO, related damages will be internalized and no values should apply for SO2 after
2000. '

EC and the MPCA argucd that the record does not support a finding that the sulfur dioxide
cmission cap will end damage to human health and the environment from that poliutant.
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c. The ALT's Recommendatiun'

The ALJ recommended that the range ol environmental costs proposed by the RU D-0AG, EC,
and the MPCA should be applied to those resources nol currently included in the emission

allowance trading program until the year 2000, but that no dollar value should be applied to SO,
after that date. :

d. The Commission’s Decision Reparding SO,

The Commission will adopt the ALJ’s recommended ranges, updated to 1995 dollars.! The
ALJ’s ranges arc the ranges proposed by the TER Study, EC, MPCA, and the RUD-OAG. The
Commission finds that these ranges are reasonable, well supported in the record, and preferable
to those proposed by MP and NSP. ‘Fheoretically, there is a ninety percent chance that the truc
externality value for a given poliutant lics in the indicated range adopted by the Commission. In
contrast; there is only a [ifty percent chance that the range proposed by NSP and supported by

MP includes the truc value of a given pollutant. The companies’ proposed range suffers from .
" other infirmities as well: : '

. For the high end of each of their proposed ranges, the companies chose the median figure

o from among the thousands of cstimated damage points generated by the TER model for
the scenario/poliutant in question.” The median is nota reasonable figure to serve as the
high cnd of the range because mathematically speaking it is just as likely that the actual
damape expericneed will exceed the median than it is thal the damage will be lower than
the median. The Companies gave no reasonable explanation for ignoring the higher half
of the damage points calculated by the TER Study.

4 All of the ranges in the TER Study and recommended by the ALJ are stated in

terms of 1993 dollars. In this Order, the values adopted by the Commission and listed in the
Ordering Paragraphs arc stated in terms of 1995 dollar figures. '

? As previously noted, for each scenario/poliutant combination (e.g. rural/SO,) the
TER Study generated thousands of estimated damage “points,” one for every hour of the year.

The median figure for those points is the point at which there is an equal number of estimated
damage points higher and lower.
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' Likewise it is unreasonable to adopt zero as the bottom of the range, as recommended by
the companies. 1o do so unjustifiably ignores the findings of the TER Study with
respect to the lower end of the range. Reasons given by the companies for introducing
»ero as the hottom of the range are unpersuasive: [) thal the Commission needs the zero
figure Lthere Lo give it the Nexibility (discretion) to imposc no values i to do so would be
unfairly drive the regulaled company’s rates higher relative to less-regulated energy
supplicrs and 2) that establishing environmental values is such an uncertain undertaking

~ " that zero must be available. No such step is nceded at this point to give the Commission
the discretion Lo apply a “zero option” when it examines a resource planning petition.
The Commission already has discretion under the statute to effectively discount
environmental values (assigning them a zero value) if, in light of other external factors,
including socioeconomic considerations, the Commission {inds it approprialc to do so.
As to the uncertainty argument, the Commission is aware of the scientific difficulties
invalved in establishing environmental values, but is convinced that the TER Study
provides a sound basis for establishing the ranges adopted in his Order. No additional
down-shifting of the TER rangcs, “just in case,” is approprialc. :

Regarding post-2000 issue, the Commission finds that SO, damages will be internalized afler
2000 and, therefore, applying externality costs would be unwarranted.

2. Nitrogen Oxides (NO,)
a. Harm Associated

Nitrogen oxides contribute to the formation of ozone, acid deposition and the creation of PMy4.

The health cffects on adults of ozone exposure are increased lung irritation and lower resistance
lo respiratory infections.

b. NO, Values Proposed

NSP and MP proposed the following ranges of NOy environmental values for the rural, fringe,
and urban scenarios; $0 - 61, 30 - 190, and 30 - 718, respectively. The companies’ high end
figures again represent the median of the TER damage calculations.

EC, the MPCA, and the RUD-OAG proposed the following ranges, as recommended by the
TER Study. The TER Study found the formation of ozone (O,) o be more closcly associated
with NO, than with volatile organic compounds (V OCs), and therefore included the ozone
externalities values with the NOy values and did not value ozone separately.

Rural $17-96
Fringe $132-25}
Urban $350 - 922

The Dcpe{rtmenl proposed 4 slightly higher set of ranges: rural - $18-102; fringe -- $140 ~ 266;
and urban - $371 - 978. The difference between the Department and the TER Study figures is
due Lo the fact that the Department’s [igures are stated in 1995 dollars.
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The MPCA generally supporldd the TER ranges, but argued that the TER Study’s NOy, value for
the rural scenario was 100 low because it failed to reflect the agricultural damages for ozone
depletion due to NOy emissions.

c. The ALJ’s Recommendation

The ALJ recommended the ranges for nitrogen oxides (NOy) found in the TER Study and
recommended by EC, the RUD-OAG, the Department (updated to 1993 dollars) and (except
with tespect Lo the rural scenario as discussed above) the MPCA.

d. "The Commission’s Decision Regarding NOX

The Commission {inds that the ranges recommended in the TER Study are reasonable and
soundly supported in the record of this proceeding. In Ordering Paragraph !, the Commission
updates those figures and states them in terms of 1995 dollars. '

The Commission rejects the companies’ proposed ranges for the reasons stated with respect te
their recommendations regarding SO,: 1) the median of the TER damage calculations is an

inappropriate high point for the NOy damage range and 2) zero is too low [or the low end, as
discussed previously.

The MPCA’s proposed adjustment to the rural scenario was also not accepted. The MPCA did
not perform ozone modeling to calculate its proposed values and did not base ils damage
estimates on Minnesota specific agricultural data. By contrast, Mr. Ballantine, the modeler
whose ozone data was used in the TER study, relied on crop-specific dose-response functions,
used county level ozone and agriculture data, and employed state of the art valuation techniques.
Mr. Ballantine explained that any decrease in ozone indicated in the rural scenario is likely due
{o statistical “noise,” i.e. concentrations indistinguishable from zero in the statistical sense.
Conscquently, the TER ozone model did not show a lowering of ozone concentrations when
power plant emissions are present. :

3. Carbon Monoxide (CO)

. [-larin Associgtcd

CO inhibits the blood's ability to carry oxygen.
b. CO Values Proposed

The EC, MPCA, and the RUD-OAG recommended the following ranges, based on the TER

Study:
Rural § 20- 39
Fringe $ .72-126

Urban $1.00-2.14

The Department proposed ranges reficcting the same figures, but stated in terms of 1995 doliars.
MP and NSP proposed that the Commission quantify no externality valucs for carbon monoxide
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pecause, in their view, the small damage-cost estimates associated with CO did not justify the
administrative burden associated with incorporating those values.

¢ The A.L.I’s F_Lccommcndati’on
The ALJ recommended the ranges in the TER Study.
| d. ‘The Commission’s Decision Regarding CO
The Commission will adopt the ranges from the TER Study and recommended by the AL,
updated to 1995 dollars using the updating methodology used by the Department, The

Commission finds that although the costs of CO are small, the record demonstrates that il is

practicable to quantify them as required by the statute and the Commission has done so. The,
- administrative burden referenced by the companies is minimal. .

4, Particulate Matter Smaller Than 10 Microns (PM,,)
a. Harm Associated
Particulate emissions smaller than 10 microns can: (1) exacerbate existing respiratory problems;
(2) cause respiratory illness and damage lungs; (3) reduce the body’s defenses against foreign
material; (4) cause cancer; (5) impair visibility; and (6) damage materials.

b. T’Mm Values Proposed

EC, the MPCA, and the RUD-OAG proposed PM, values based on the TER Study. The .

Department proposed the same values, updated to 1995 dollars. The values from the TER Study
arc as follows:

Rural $ 3530- 806
Fringe $1,873.-2,720
Urban $4.206 - 6,054

NSP and MP proposed rzmgcs.with Lero dollars at the low end and the median of the TER

study damage cstimates for PM,, at the high end: rural $0 - 668; fringe $0 - 2,295; and urban
$0- 5,128, ‘

OTP asserted that the Commiission cannot establish environmental cost values for any of the
criteria pollutants, including PMyg, because the present and likely future levels of those .
pollutants are far below the levels that the EPA has designated as posing a potential health
hazard. The Commission has considered and rejected that argument, as explained previously in
this Order,

QTP also objected that Dr. Desvousges was unqualified to interpret the epidemiological studies
(hat he relied on to conclude that PM,, is contributing to elevated morlality rates. OTP also

asserted that Dr. Thayer lacked the background and personal knowledge needed Lo support his
allegations about the health effects of PMy,.
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¢ The ALJ's Recommendation

The ALJ recommended the ranges proposed by the EC, the MPCA, and the RUD-OAG. As

previously stated, the same values were tive basis for the 1995 dollar ranges proposcd by the
Departiment. ‘ :

d. The Comimission’s Decision Regarding PM,,

The Commission finds that it is practicable to quantify environmental values Tor PM,, based on
the TER Study and has done so. The ranges recommended by NSP and MP arc improper, .as
discussed previously. The zero figure improperly inserts into the quantification phase -
considerations rclevant only to the application phase and choice of the median as the high point
improperly disrcgards the environmental damage estimated in excess of that point. "

© The Commission Finds that OTP's challenges to the reliabilify of the testimony of

Drs. Desvouges and Thayer are without merit. The record clearly indicates that these witnesses
are experts in valuing natural resources and have extensive experience in assigning values to the
environmental costs of electric power generation, These experts are clearly able to draw upon
the studies they cite. OTP submitted no critique of the studies cited. '

5. Lead (Pb)
a. Harm Associated

Lead affects the physiological proceéses and damages organs. It can be inhaled and ingested
from contaminated food and water.

b. Pb Values Proposed

EC, the MPCA, and the RUD-OAG proposed lead (Pb) values based on the TER Study; The

Department proposed the same values, updated to 1995 dollars. The TER Study ranges are as
follows: E

Rural § 379- 422
Fringe $1,557 - 1,881
Urban ~ $2.951-3,653

NSP and MP recommended that the Commission adopt no values for lcad. "The companies
argued that the total damages associated with lead emissions were extremely small and that the
administrative burden of applying values for lead outweigh any benefit gained in improved
decision quality. ’ :

¢ The ALJ’s Recommendation A

The ALJ recommended that the Commission adopt the TER Study values. .
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d. The Commission’s Decision Regarding Pb

The Commission accepts the lead values found in the TER Study, updated to 1995 dollars. ‘The
TER Study and accompanying testimony provides a record that made it practicable (o establish
such valyes and the Commission has done so, Contrary to the assertions by NSP and MP which
seck to minimize the impact of lead emissions, the Commission finds that lead emissions are
significant, relevant, and should be valued in this proceeding. The record shows that lead
damages are second only to PM,, on a per ton basis and the Twin Cities metropolilan area
exceeds the NAAQS for lead: The administrative burden required by the companies is minimal.

6. Volatile Orpanic Compounds (VOCs) and Ozone (O3)

Volatile organic compounds (VOCs) contribute to ozone (O,) formation and ozone-related
damages. The Commission finds that VOCs are appropriately reflecied as a component of
ozone. Further, as noted previously in the discussion of NOy, ozone damage has been reflected

in the damage values adopted for NOy. Accordingly, no separate values need be established for
either VOCs or ozone.

7. Carbon Dioxide (CO,)
a. Harm Associated

The basic theory underlying global warming is that greenhouse gasses (including C0,)" trap
heat that would have otherwise radiated into space within the earth’s atmosphere: This heat-
trapping action keeps the carth’s surface about 33 degrees Celsius warmer than it would be if the
natural greenhouse cffect were not present. Concerns over global warming, or the enhanced
greenhouse effect aliribulable to human activities, arise because the amount of carbon dioxide in
Earth’s atmospherc has already risen from its preindustrial level of about 275 to 280 parts per
million {ppm) to over 350 ppm, with the majority of this increase occurring since 1950.

In 1988, the United Nations Environment Program and the World Meteorological Organization
created the Intergovernmental Pancl on Climate Change (IPCC) to evaluate the environmental
impacts associated with anthropogenic emissions of greenhouse gasses such as CO,."

IPCC reports are the most authoritative sources available for information on climate change .
issues. Before publication, IPCC research reporls are developed by technical committees
composed of experts throughout the international scientific community and are subject to a
rigorOLls multi-level peer roview process. According to the 1PCC, doubling CO, concentrations

10 CO, is onc of the scveral gasses known as greenhouse gasses because they have

the elfect of warming the earth. Encrgy cmitted from the sun passes through the atmosphere,
is absorbed by the earth, and then is radiated from the earth’s surface. When the radiated

encray, instead of radiating dircctly into space, is absorbed and re-cmitied towards the earth by
greenhouse gasses, the surface and lower atmosphere of the planct arc warmed,

" Anthropogenic cmissions are those gencrated by human activity.
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in the atmosphere would lead to an increase in global average temperature that is iikcl_y io lic in
the range of 1.5 to 4.5 degrees Celsius, which is 2.7 to 8.1 degrees Fahrenheit."?

* According to the [PCC, climatc change in the predicted range could involve a number of

potentially catastrophic impacts, including a rise in sea level, heightened climalic variability,
and changes in vegetation, Currenl limitations on the general circulation models (GCMs) relied
upon by the IPCC make it difficult o draw definitive conclusions about shifts in the distribution
of precipitation, agricultural output, and frequency and severity of extreme weather events for
any specific location or even a given region. While some studies predict agricultural benefits to
Minnesota from warming of the climate, others show the grain belts of the Northern hemisphere
shifting north by hundreds of kilometets and significant die-back of the spruce/pine/fir forests
found in parts of northern Minnesota.

b. CO, Values Proposed

EC initially proposed a value of $23 per ton for CO,, based on the testimony of

Dr. Stephen Bernow, who used an cinissions target or environmental target approach. “In its
exceptions to the ALI’s Report, EC indicated that it could accept the following range: $2.92 to
$14.29 per ton. ' '

The MPCA originally proposed a range of $4.28 to $28.57 per ton for CO, emissions, based on
the testimony of Peter Ciborowski who used a damage cost mcthodology. In its Exceptions to

the ALJ’s Report. the MPCA revised its proposal, recommending a range of $2.14 to §14.29 per
ton.

The RUD-OAG did not provide any Lestimony, but proposed a rangc of costs for CO, crissions
of $1.00 to $11.00 per ton, based on information in the record.

The Department initially proposcd values based on testimony that was subsequently removed..
from the record. Thereafter, the Department recommended that the Commission order

additional proceedings to allow the sctting of erivironmental cost values for CO, based on a risk
of future regulation approach. .

Other partics have proposed that no value be set for CO, emissions on the basis that itis not
practicable to do so because existing data is insufficient or unreliable.

c. The ALJ’s Recommendation
The ALJ recommended a range of costs for CO, emissions of $0.28 1o $2.92, based on

Ciborowski’s lower damage function (I percent of global GDP) discounted at rates of 5 percent
(lower end $0.28) to 3 percent (higher end $2.92). :

12 Based on past emission trends, equivalent CO, concentrations are expected to double

from preindustrial levels before 2030 and to quadruple before 2100.
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d. The Commission’s Decision Régarding C‘C)2

The Commission will adopt the range recommended by the ALJ as appropriate for all threc
ccenarios: rural. fringe, and urban.”* The Commission finds that the ALJ's calculation is well-
reasoned and firmly based in the record. Sec ALJ’s Report, Findings 102 - 114. The

Commission will update the cstimales to 1995 dollars, using the same method as used for the
other types of emissions,

Several parties argued that it was impracticable to quantify any values for CO, because existing
data is insufficient or unreliable. They argued that the Commission should desist from
establishing values for this poliutant until clearer information is available. The Commission
recognizes Lhat there is a level of uncertainty associaled with the cstimates provided from the

scientific community. However, the available data does provide a sufficiently reliable basis for
estimating environmental damage now.

Parties further objected that il would be “impracticable” for Minnesota to adopt CO, values
because CO, (and any associated plobal warming) could nat be addressed with any appreciable
impact by Minnesola alone. 1tis true that CO, emissions in Minncsota (approximately 33
million tons per year) constitutes approximately 0.1 percent of glabal CO, emissions
(approximately 60 billion tons per year). The objectors’ argument, however, does not really
challenge the practicability (feasibility) of setting CO, values, but instead questions the wisdom
of doing so in view of what they viewas the inconsequential impact of such an effort., Their
argument that nothing should be done because nothing “significant” (in the cycs of the

objcctors) can be done is & political argument not appropriately before the Commission. The-
legislature has madc the appropriatc political decision {hat the Commission should value CO, to -

Ihe extent thal this is leasible and. after rejecting some proposed ranges for CO,, the
Commission has done so." '

Rejected Ranges

I3C's proposed range ($2.92 to $14.29 per ton) is based on discounts of 3 and | percent,
respectively. As indicated below, the Commission finds that a 3 percent discount is supported in
the record, but for the high end of the rangg, rather than the low cnd as proposed by EC and the

| percent discount (which produces EC’s high end recommendation of $14.29) is not. '

Regarding the RUD-OAG's proposed $1 - §11 range, the Commission finds that support in the
record for either endpoint is too weak to be accepted. The RUD-OAG did not sponsor a witness
advocating any range.

13 The damage caused by CO, emissions is expericnced plobally, 1t is not

geographically sensitive as discussed previously with respect to, for example, the crileria
pollutants, There is no quantifiablc diminution of effect the farther the emitting plant is located
from population centers. Hence, one range is appropriate for all three scenarios: rural, fringe,
and.urban, ' -

H As indicated previously, the overall wisdom of choosing a particular set of
resource options wiil be evaluated in resource plan and certificate of need proceedings.
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Finally, despile approving the general approach taken by MPCA witness Ciborowski, the.

Commission has also rejected the MPCA’s proposed range for CO,, [or reasans explained in the
following section. :

The Acceptable Range

I'he environmental values for CO, quantificd in this Order follow MPCA witness Ciborowski's
general methodology. First, Ciborowski cstimated long-term global costs based on the existing
economic literature and discounted them to current values. Then, he divided that amount by the
amount ol long-term CO, emissions (o arrive at an average cost per Lon. Ciborowski essentially

" Goniverted published damage estimates made by economists from percentages ol gross domestic

product (GDP) into costs per ton of CO,.

Two [actors account [or the difference between the MPCA's recommended values and those
adopted by the Commission: 1) the estimate of damage and 2) the discount rate used to reduce

the stream of estimated damages to present value,

Estimate of Global Damage — Ciborowski provided two damage figures: a *lower
damage function™ equal to | percent of global GDP and a “higher damage function”
equal to 2 percent of global GDP. The MPCA used the higher function (2 percent) in
calculating ils proposed-values. The Commission finds that the assumption that damages
can be estimated at 2 percent of global GDP is factually unsupported by the record and is

"highly speculative given the available evidence. By contrasl, the Commission finds that
Ciborowski’s “lower damage function™ (1 percent) is well supported in the record,
including the studies of Nordhaus and Frankhauser. The CO, values adopted in this
Order, therefore, are calculated using a | percent damage function. '

Discount Rate - Once a damage strcam has been estimaled, it is necessary to sclect an
appropriate discount factor (o adjust the damage stream figures downward to present
value. Ciborowski calculated the damage estimates using discount rates of 1,2,3,and 5

percent. He proposed a discount rate of approximately 1.5 percent based on a study
performed by Cline.

Although Cline maintained that low discount rates are aﬁpropriatc when discounting
“across generations, the Commission agrees with the ALI that there is insufficient support
for that position in the record, The weight of authorily in the record supports a range of

at least 3 - 5 percent for reducing future cnvironmental damages to present value."
Thercfore, the range of CO, valucs adopted in this Order are caleulated using 3 percent
to caleulate the high end figure and 5 percent Lo caleulate the low end figure.

13 The New York State Environmental Cost Study valuing environmental

externalities uscd a 3 percent rate. The DICE model uses a 6 percent discount rate, declining
to about 3 percent as growth slows. The Lind model recommends a 4.6 percent discount rate,
Nordhaus contends that rates ol 4 - 6 percent are appropriate. The Academy of Scienccs used

discount rates of 3, 6, and 10 percent without recommending any single rate as being most
appropriafe.
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- 8. Methane
a. . Harm Associated

Methane is & greenhouse gas with a 100 year plobal warming potential 22 limes greater than that
of CQ,. '

Ab. Methane Values Proposed
The only party to propose an environmental cost range for methane was EC: $64.24 - §3 14,381 '
A The ALJ"s Rccomxﬁcndation
The ALJ recommended that the Commission establish no rahgc of values for mctiwne.
d,  The Commission’s Decision Regarding Meﬁwnc

Noling that methane’s 100 year global warming potential is 22 times greater than that of CO,,
13C argued that it would be reasonable to caleulate the range for methane by multiplying the
range for CO, by 22, The Commission is unwilling to set a range for methane based on such a
formula. In the absence of more direct evidence that methane causes this range of damage, the
Commission (inds that such an arithmetic approach unreasonably increases the impact of any

miscaleulation in the CO, range. In short, there is insufficient evidence in the record to support
an environmental cost for methanc,

9. Mereury (Hg)
a, Harm Associatcd.

Mercury is a ncurctoxin that effects the functioning of the central nervous system. No
Kknowledgeable witness either denied or disputed that mercury causes damage to the
environment or has consequences that people care aboul.

Approximately three-fourths of the mercury deposited in Minnesota can be ascribed to human-
penerated sources. Coal-fired plants are estimated to be the source of one-gixth to one-fourth of
the anthropogenic mercury emissions in the state. With the effects of the 1991 federal ban on
mercury in paints and fungicides, coal burning has become the leading source of mercury
emissions to the air in Minnesota, ‘ S

b. . Mercury Yaiues Proposed
- While proposing different values earlier in the proceeding, EC, the MPCA, and the RUD-0OAG

ultimately proposed a range of $1,429 to $4,359 for cach scenario. All the other parties opposed
establishing values for mercury or were silent on the issue.

16 The range cited is from EC's Exceptions to the ALJs Report. Prior to that,
EC’s proposal was Lo value methane at 3550 per ton.
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Vc. . T‘hc ALJ's Recommendation

The ALJ recommended that the Commission defer adoption of an environmental cost value for
mercury until better information becomes available. The ALJ further recommended Lhat, until it
has adopted a numerical value, the Commission require utilitics o explain in their filings subject
o the Environmental Externalities Statute how they considered mereury.

d. The Commission’s Decision Regarding Mercury

The Commission finds that the record does not support the practicability of quantifying values
for mereury. In light of the concern about mercury cstablished in the record, howevet, the
Commission will requirc utilitics to explain in their filings subject to the statute how mercury
emissions were considered in evaluating Lhe resource options identified in the filing. The
Commission’s decision is based on the following analysis.

While mercury is a pollutant of concern, there are significant omissions and uncertainties in
record data regarding the effect of mercury cmissions from cleetrical gencrators:

. Current models do not exist to account for the complexily of the atmospheric
chemistry of mercury and its deposition. :

. "The record contains insufficient data regarding the amount and form of mercury
emissions from coal combustion. The form of mercury emitted not only
determines how much of the mercary may be removed, but it alsg determinces the
[ate, health effects and risk assessment of the mercury emissions,

. A third arca of omissions and uncertainty in data Is the amount and form of
mercury emissions from natural as compated to anthropogenic sources.

. Also missing are data and models to estimale accurately the effect of changes in
mercury concentration on fish.

In addition to the forementioned uncertainties arising from the behavior of mercury in the
environmen, there arc major uncertainties about valuation. No mode! has been developed to
quantitatively link mercury based (ishing advisories to recreation choices. The record contains
anecdotal suggestions of the link, but there is no quantitative evidence of the amount of -
recreational activity detcrred by the advisories. Likewise, no data has been developed that
allows monetization of health damages from mercury emissions. ‘

The Commission notes that the TER Study concluded that the absence of adequate data and
models and the resulting level of uncertainty make it impossible to quantify the potential
damages from mercury emissions. Having reviewed Lhe record, the Commission finds that the

mercury values proposed by the EC, MPCA, and the RUD-OAG are not sufficiently rcliable for
planning purposes.

EC: EC initially proposed to value mercury at $50 million per 10n/$25,000 per pound based on
an asserted but not proven relationship between the losses estimated to be experienced by the
Alaska salmon industry due to the Exxon Valdez oil spill and damage predicted to be
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experienced by the Minnesota recreational fishing industry duc to mereury contamination, The
record contains no evidence that there has been, or will be, any significant stigmalization to
Minnesota’s recreational fishing industry resulting from mercury contamination.

EC’s final position. expressed in its exceptions to the ALI’s Report, is thal the Commission
- should adopt the MPCA’s values as revised by the RUD-OAG ($1,429 to $4,359) as interim

values and establish a final environmental cost value for mercury within two years of the final
Order in this docket. :

MPCA: The MPCA initially proposcd a range of $4,359 to $9,78 | based on a bencfits transfer
analysis that cstimated mercury damages based on mercury’s position on the air toxics index vis
a vis other pollutants whose damages have been estabiished in the TER Study, such as SO,,
NQy, and PM,,. However, based on the current state of scientific knowledge reflected in this
record, the Commission cannat conclude that it is reasonable Lo rely on the technique of benefit
transfer (using the air toxics index and its underlying fugacity model) with respect to mercury
due to mercury’s known unique properties, specifically its ability to cycle through the -
environment, taking on different chemical forms at different times.

As its final position, expressed in its exceptions Lo the ALJ)’s Reporl, the MPCA accepied the
RUD-OAG's downward adjusiment of the MPCA’s mercury values (81,429 to $4,359) and
urged the Commission fo adopt them on a temporary basis. .
RUD-OAG: The RUD-OAG proposed a range based on a recalculation of MPCA’s range for. -~
mereury. The RUD-OAG used MPCA witness McCarron’s method but eliminated the PM,,
related values that Mr. McCarron had used in calculating MPCA's initially proposed range. The
RUD-OAG's resulting range was $1,429 to $4,359. This was the range ullimately supported by
EC and the MPCA. ' :

The RUD-OAG acknowledged that there was a level of uncertainty associated with its proposed
range but urged the Commission o adopt it nevertheless and simply factor in the uncertainty as

{he Commission exercised its discretion in applying the values in future resource selection
proceedings.

"The Commission recognizes that there are varying levels or depths of uncertainty, a continuum
" of uncertainty involved in the science underlying the valuation of externalities. Atsome levels

of uncertainty it is sti}l practicable (feasible) Lo quantify environmental values. The

Commission found such levels of uncertainty (reasonable uncertainty) in connection with the

poliutants for which it has cstablished values in this Order, ¢.g. SO, and CQO,. However, there is

also a point on the uncerlainty continuum where it becomes infeasible to quantify environmental

costs even though the Commission is convinced that such costs exist.””

In considering the record with respect to mercury, the Commission finds that the level of
reasonable uncerlainty has been cxceeded, primarily duc 1o the unreliability of MPCA’s atlempt

7 Similarly, not all fogs are of the same thickness: in some fog, it is still possible

1o land an airplanc without instrumentation while in thicker (og, this task becomes impossible
despite the certainty that both land and alrplane exist.
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to extrapolate mercury damages in reference fo the air toxics index, as discussed previously. In
these circumstances, the Commission is unable to quantify the damage resulting from mercury
emitted from electric generaling plants and will not do so. '

The MPCA has argued the urgency of the situation, urging the Commission to quantify values
on the basis of this record. The MPCA warned that failure to take cnvironmental cost into
planning considerations today will lead to expensive, sometimes irrevérsible, environmental
losses in the future. The MPCA predicted that placing mércury emission costs at zero will result
in relatively high mitigation or cleanup costs in the future.

However enticing the MPCA’s calls to immediate action may be, they do not add information
that makes it any more practicable to quantify damages on the basis of this record nor do they
alter the legislature’s directive that the Comumission is to quantify values only if (to the ‘extent) it
is feasible (practicable) to do 50, :

Moreover, the absence df a basis in the record of this proceeding lor quantifying values for
mercury does not mecan that mercury's effect upon the environment will be ignored when
resource options are evaluated. In this Order, the Commission has clarified that utilities will be
required to explain in all filings subject 1o the Environmental Externalities Statute how mercury
emissions were considered in the resource options identified in the filing. In addition, mercury’s
impact on the environment will be considered on a qualitative basis in such proceedings.

Finally, when better information on the valuation of mercury (or any other major pollutant)
becomes available, any party believing that such information warrants quantifying and

establishing a range of values for mercury may petition the Commission to initiatc a new
proceeding to do so. ‘

G. Miscellaneons Clarifications
1. 1ssucs Related to ngcncration Facilities

The Natural Gas Utilities requested that the Commission determine how the values would apply
to cogeneration facilitics in future proceedings. The Natural Gas Utilities recommended that the
environmental costs of cogenerated electricity be determined based on the additional emissions.
solely produced as a result of generating electricity, and that none of the environmental costs
related to producing useful thermal energy should be allocated to the electric generation process.

The Commission finds that this is a resource planning proéess issué that should be considered in
the Commission’s rulemaking for the resource planning process, Docket No. 13-999/R~94-649.

8 Duc to the statute’s “practicability” standard, the ALJ’s suggestion (but not

recommendation) that the Commission could adopt the RUD-OAG's mercury range to “send a
message™ to the utilities about the scriousness of mercury pollution cannot be accepled. The
Commission trusts, however, that such a message is carried by the discussion of mereury in the

text of this Order and the directive in Ordering Paragraph 3 that utilities address the mercury
problem in their resource option filings.
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2. Order of ﬁispatch

The Commission clarifies that the values esLaElishéc[ in this Order do not apply to decisions
regarding the dispatch of electric power from existing facilities.

3. Revisiting the Values
The Department recommended that the ranges of the values sel in this proceeding be updated
periodically with the Commission opening a new proceeding about lwo years after it (ssues @
Final Order in this proceeding:
Some parties objected to the Depariment’s recommendation, preferring that the values
established in this proceeding be retained until the Commission determincs that there is new

information of sufficient importance Lo justify a new proceeding.

The Department indicated that it does not object to reasonable allernatives to a mandatory

_hearing after two years. However, the Dcpartment added that a polential disadvanlage to

wailing until another proceeding {s necessary is that it encourages the natural inclination {o
continually postpone future hearings, even if significantly better information is available.

Thercfors, the Dcpartment.suggc:sicd that the adopted values be revisited no later than four years
after this proceeding is concluded.

The Commission finds thal it is not necessary to set a specific date for revisiting the values set in

this Order. The Commission will, of course, entertain motions to do so based on new evidence

and may initiate such proceedings in response to such motions or on their own motion, as
appropriate.

4, Mereury Advisory Committee

The MPCA requested that the Commission assign a Commission staff member to head an

advisory group to inform the Commiission of developments in the mercury research cited by the ‘

ALJ and other research that may also be useful in further assessing mercury emissions.

In light of the fact that the MPCA alrcady has a mercury task force in place, il appears that
Formation of a Commission taskforce on the same subject would be duplicative. Given the
concern and interest in mercury demonstrated by various parties in this proceeding, it is unlikely
that development of the mercury issue would appreciably benefit from direct Commission staff
participation between proceedings. As indicated previously in this Order, the Commission
believes its Order adequately emphasizes the importance it altaches to the mercury issue and
will count on the parties Lo bring the issue forward again when scientific developments justify
further consideration of this issue, consistent with statute’s “practicability” standard, '

5.  Request for Filing of Specific Mercury Information

The MPCA requested that the Commission require utilitics to include the following items in
their resource planning submissions:
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. {otal annual mercury emissions for each feasible resource allernative,
expressed in kilograms; and '

. mercury emission rates for each feasible alternative, expressed as
© micrograms per kilowatt hour, including the effects on those rates of
control equipment, installed voluntarily or required by permit or
. regulation. '

The Commission declines to impose thesc specific filing requirements. The Commission

realizes that various parties may wish to develop their critique of the utilities* plans based on
different kinds of information and will leave this lo be developed by the parties in their Requests ”
for Information to the utilities. To highlight the importance of the mercury issue generally,
however, the Commission has imposed a morc general requirement, i.e. that the utilities explain
in their filings how mercury emissions werc considercd in their evaluation of resource options.

ORDER
1. The Commission hereby quantifies and establishes environmental values, stated in terms
- of 1995 dollats, as follows: -
Urban - Metropolitan Rural - - Within 200
Fringe Miles of
, o ' Minnesota
s0,  Shon 112-189 46-110 10-25  10-25
PM,,  $/ton 4,462 - 6,423 1,087-2,886 562 - 855 562 - 885
€O Shon  1.06-227 0.76-134  021-04l 021 - 0.41
NOy $/ton 371 -978 140~ 266 18- 102 - 18-102
Pb Sion 3.131-3.875  1,652-1995  402-448 402 - 448
Cco, - $iton  .30-3.10 30-3.10 30-3.10 J30-3.10
5+ Utilities shall use the values adopted in this Order in resource selection proceedings by

providing estimates of cost of resource options at the following three levels::

(1) the direct cost of resources without regard to environmental
externalities,

(2) the direct cost plus the minimum values in the ranges specificd
in this proceeding, and ‘

(3) the dircet cost plus the maximum values in the ranges specified
in this proceeding. R
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3. In their filings subject to the Environmenta! Externalities Statute, utilities shall explain

how mercury emissions were considerad in their evaluation of resource options.

4, These valucs shall not apply to decisions regarding the dispalch of clectric power from

existing facilities.

5. To the cxtent not separately addressed in this Order, the Commission adopts the

decisions and analysis in ALJ’s Report.

6. This Order shall bccdme effective immediately.

8Y ORDER OF THE COMMISSION

Burl W, Haar
‘Executive Secretary

(SEAL)

‘T'his document can be made available in alternative formats (i.c.. large print or audio tape) by
calling (612) 297-4596 (voice). (612) 297-1200 (1Y), or 1-800-627-3529 (TTY rclay service).
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BEFORE THE PUBLIC UTILITIES COMMISSION
OF THE STATE OF SOUTH DAKOTA

Docket No. FL 05-022

In the Matter of Otter Tail Power Company on BIG STONE II CO-OWNERS’
Behalf of Big Stone Il Co-Owners for an OBJECTIONS AND RESPONSES TO
Energy Conversion Facility Permit for the FIRST SET OF REQUESTS FOR
Construction of the Big Stone II Project ADMISSIONS

»The Big Stooc II‘ Co—owncrs (hcrcinaftcr referred to as “Applicant”™), by and through their
attorneys of record, make the following objcctions and responses to the First Set of Requests for
‘Admissions propounded by Minnesotans For An Encrgy—Efﬁment Economy, Izaak Walton
League of America — Midwest Office, Union of Concerned Sc1ont1sts and anesota Center for

Environmental Advocacy (“Propoundmg Intervenors™) dated March 22, 2006.
GENERAL OBJECTIONS

" Applicant objects to all the requests for admission served by Propounding Intervenors on
the grounds that the requests seek admissions as to ‘matters which are irrele.vant to the issues to
be determined by the Commission. In these requests, Propounding Intervenors seek admissions |
rcgar'ding the qua]iﬁcations and Woﬂc performed by committees and working groups assembled
by the United Nationc and other organizations. -Such requests are annoying, opprcssivc,
vexatious cnd burdensome and would require the Applicants to expend significant time and

expense to research and consider the work of these organizations.

Furﬂlcrmore; Propounding Intervenors employ vague and ambiguous definitions for the
" phrases “climate change” and “greenhouse gas(es)” which further render responses to the

* requests oppressive, annoying, vexatious and burdensome.
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Ultimately, the requests for admissions of Propounding Intervenors seek to pose the

following sorts of issues to be litigated at the hearing scheduled for June 26-30:
s Whether, in fact, the Earth is undergoing a climate change.
e« Ifa climate change is occurﬂng,'vs'rhatis the cause(s) of theé change.

s Whether, to the exclusion of other possible causes of a climate change, the

proposed Big Stone I1 Ptoj ect significantly contributes to that change.

Apphcant ‘submits that these mqmnes are nrelevant under SDCL Ch, 49-41B and

therefore beyond the scope of SDCL 15-6-26(b) and would waste the time of the Commission

and the parties.
_ SPECIFIC OBJECTIONS
Tn addition to the general obj ecttons, Applicant makes the addmonal Db_] ections 1o

specific requests, by reference to the heading, as foHoWs: .

Relevance Obj ection The request seeks a response to a matter which is beyond the
proper scope of discovery as deﬁned by SDCL 15 6-26(b) because the request is not relevant to
the subject matter involved in the pendmg action and/or are not reasonably calculated 1o lead to
the discovery of admissible evidence. Furthermore SDCIL 1-26-19(1), which is appllcable o

th.ts proceedmg, requires that all 'irrelevant incompetent, immaterial or unduly repetitious

- evidence shall be excluded from contested cases.
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Vagueness and Burdensome Objection. The requeét is overly broad and vague,
annoying, oppressive and vexatious and imposes an undue burden upon Applicant to undertake
investigation and research beyond the reasonable inquiry required by SDCL 15-6-3 6(a).
Additionally, the direct and indirect costs of locating, reviewing, evah}ating, and analyzing
information to respond to the quﬁest will impose unreasonable financial and administrative
burdens on the Applicant, or one or more of the individual Applicants, and these burdens will
significantly outweigh the probative value of the information sought.

‘ Legzil Conclusion Obj ecﬁon. Applicant'dbj ects to the request on ﬂié gromids that the
fequest improperly calls for Applicant to make an admission of the truth of 2 miatter relating to
something other than statements or opinions of facts or the applicqtién of law to fact contrary to
SDCL 15-6-36(z). The request requires Applicant to admit or deny a statement of law.

Any responées pro.vidéd are made subj'ect to the general and specific objections and by

providing any responses, Applicant does not waive any objections.
REQUEST FOR ADMISSION NO. 1

Admit that in order to obtain a permit under SDCL Chapter 49-41B Co-owners niust prove that

the Big Stone II unit will not pose a threat of serious injury to the environment under SDCL 49-
41B-22. , ‘

OBJECTION: Legal Conclusion Objection.
Relevance Objection.

RESPONSE: Notwithstanding any objections, Applicant admits that SDCL 49-41B-
© 22(2) states: “The facility will not pose a threat of serious injury to the environment nor to the
social and economic condition of inhabitants or expected inhabitants in the siting area.”

REQUEST FOR ADMISSION NO. 2

Admit that climate change would pdse a threat of serious injury to the environment under SDCL
49-41B-22. '

OBJECTION:Legal Conclusion Objection.

[ -
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Relevance Objection. :
Vagueness and Burdensome Obj ection.

RESPONSE: No response will be provided at this time pursuant to the objections.

REQUEST FOR ADMISSAION NO.3

Admit that the increased concentration of greenhouse gases in the atmosphere would poée a
threat of serious injury to the environment under SDCL 49-41B-22.

OBJECTION: Legal Conclusion Obj ection.
Relevance Objection.
Vagueness and Burdensome Obj ection.

RESPONSE: No féspmise will be proﬁ"&éd' at this time piiféuéiﬁ to the objections.
REQUEST FOR ADMISSION NO. 4 |

Admit that carbon dioxide (COx)isa greeﬁhouse gas that is increasing in concentration in thé
global atmosphere.

'OBJECTION: Relevance Obj ection -
Vagueness and Burdensome Obj ection.

RESPONSE: No response will be provided at this time pursuant to the obj ecﬁons.

REQUEST FOR ADMISSION NO. 5
Admit that CO, is the primary greenhouse gas causing climate change.

OBJECTION: Relevance Objection.
' Vagueness and Burdensome Obj ection.

RESPONSE: No response will be provided at this time pursuant to the objections.

REQUEST FOR ADMISSION NO. 6

Admit that the Big Stone IT unit would emit between four and five million tons of CO; into the
atmosphere every year it operates, as indicated by the graph labeled Big Stone I and II Carbon

Dioxide Intensity (JCO 0001731), provided in your response in this docket to Mary Jo Stueve’s
Regquest for Production of Documents No. 12. ‘

OBJECTION: Relevance Objection.

RESPONSE: No response will be provided at this time pursuant to the objections.

Sty
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REQUEST FOR ADMISSION NO. 7

Admit that emissions from the Big Stone IT unit would add to the increased concentration of CO,
in the global atmosphere.

OBJECTION: Relevance Objection. ‘
Vagueness and Burdensome Objection.

RESPONSE: No response will be provided at this time pursuant to the objections.

REQUEST FOR ADMISSION NO. 8

Admit that Co-owners are required under ARSD 20:10:22:13 to provide estimates of changes in
 the existing environment which are anticipated to result from operation of the proposed facility,

and identification of irreversible changes which are anticipated to remain beyond the operating“
lifetime of the facility. : : :

OBJECTION: Legal Conclusion Objection.
Relevance Objection.

, RESPONSE: Notwithstanding any objections, Applicant admits ARSD 20:10:22:13,
requires, among other things, “estimates of changes in the existing environment which are
anticipated to result from construction and operation of the proposed facility, and identification

of irreversible changes which are anticipated to remain beyond the operating lifetime of the
facility.” ' '

REQUEST FOR ADMISSION NO. 9

Admit that the annual emission of between four and five million tons of CO, frorm the Big Stone
TI unit, as indicated by the graph labeled Big Stone I and II Carbon Dioxide Intensity (JCO
0001731) provided in your response in this docket to Mary Jo Stueve’s Request for Production

of Documents No. 12, would constitute a change in the existing environment under. ARSD
20:10:22:13. '

OBJECTION: Legal Conclusion Obj ection.
Relevance Objection.

RESPONSE: No response will be provided at this time pursuant to the objections. -

REQUEST FOR ADMISSION NO. 10

Admit that the emissions of between four and five million tons of CO, from the Big Stone IT
unit, as indicated by the graph labeled Big Stone I and II Carbon Dioxide Intensity (JCO
0001731) provided in your response in this docket to Mary Jo Stueve’s Request for Production
of Documents No. 12, would contribute to an increase in COy in the atmosphere that would
persist for decades after the operating lifetime of the facility.
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OBJECTION: Relevance Obj ection.

RESPONSE: No response will be provided at this time pursuant to the objections.

REQUEST FOR ADMISSION NO. 11

Admit that climate change will result in irreversible changes that are anticipated to remain
beyond the operating lifetime of the facility.

OBJECTION: Legal Conclusion Objection.
* Relevance Obj ection.
Vagueness and Burdensome Obj ection.

RESPONSE: No response will be piovidéd at this time pursuant to the obj ections.
REQUEST FOR ADN[[SSION NO. 12

Admit that Co-owners are required under ARSD 20:10:22:13 to provide information about the
environmental effects of the facility calculated to reveal and assess demonstrated or suspected
hazards to the health and welfare of human, plant and animal communities which may be
curmulative or synergistic consequences of siting the proposed facility in combination with other
operating energy conversion facilities, existing or under construction. ‘ '

OB‘JECTIO,N: Legal Conclusion Objection.

‘ RESPONSE: Applicant admits that ARSD 20:10:22:13 states, in part: “The
environmental effects shall be calculated to reveal and assess demonstrated or suspected hazards
to the health and welfare of human, plant and animal communities which may be cumulative or

synergistic consequences of siting the proposed facility in combination with any operating.
energy conversion facilities, existing or under construction.”

REQUEST FOR ADMISSION NO. 13

Admit that climate change is a demonstrated or suspected hazard to the health and welfare of
human, plant and animal communities under ARSD 20:10:22:13. '

OBJECTION: Legal Conclusion Objection.
Relevance Objection. .
Vagueness and Burdensome Objection.

RESPONSE: No response will be provided at this time pursuant to the objections.

wit ﬁ
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REQUEST FOR ADMISSION NO. 14

Admit that the CO, emissions from the Big Stone II unit, combined with those from other energy

conversion facilities, existing or under construction, would coniribute to increasing concentration
of CO; in the atmosphere.

OBJECTION: Relevance Objection.
Vagueness and Burdensome Objection.

- RESPONSE: No response will be provided at this time pursuant to the objections.

REQUEST FOR ADMISSION NO. 15

Admit that the CO, emissions from the Big Stone II unit, combined with those from other energy
conversion facilities, existing or under construction, increase the likelihood of climate change.

OBIECTION Relevance Objection.
Vagueness and Burdensome Objection.

RESPONSE: No response will be provided at this time pursuant to the objections.

. REQUEST FOR ADMISSION NO. 16

Assuming proper intervention and pleading under SDCL 34A—10 2, admit that under SDCL
34A-10-8 any alleged pollution, impairment, or destruction of the. air, water, or other natural
resources or the public trust therein caused by the Big Stone II unit must be determined by the
South Dakota PUC in considering the Big Stone IT unit smng permit app]lcatlon

OBJECTION: Legal Conclusion Objection.
Relevance Objection.

RESPONSE: No response will be provided at this time pursuant to the objections.

Furthermore, because Propounding Intervenors are actively parttmpatmg in this docket, SDCL
Ch. 34A-101s not applicable.

 REQUEST FOR ADMISSION NO. 17

Assuming proper intervention and pleading under SDCL 34A-10-2, admlt that under SDCL
34A-10-8 the South Dakota PUC is prohlblted from approving the construction of the Big Stone
II umit if it determines the unit has or is likely to have the effect of pollution, impairment, or
destruction of the air, water, or other natural resources or the public trust therein so long as there
is a feasible and prudent alternative consistent with the reasonable requirements of the public

health, safety and welfare.

OBJECTION: Legal Conclusion Objection.
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Relevance Objection.

RESPONSE: No response will be provided at this time pursuant to the objections. |

Furthermore, because Propounding Intervenors are actively participating in this docket, SDCL
Ch. 34A-10 is not applicable. :

REQUEST FOR ADMISSION NO. 18

Admit that climate change will have or is likely to have the effect of pollution, impairment, or
. destruction of the air, water, or other natural resources or the public trust therein.

OBJECTION: Legal Conclusion Objection.
Relevance Objection. _
Vagueness and Burdensome Objection.

RESPONSE: No response will be provided at this time pursuant to the objections.

INTERROGATORY NO. 1 AND
REQUEST FOR PRODUCTION OF DOCUMENTS NO. 1

If your response to any of Reciuests for Admissions 1 through 181isa denial or anything other
“than an unqualified admission, then set forth in detail for each:

a. the factual and legal reasons for your denial and/or your failure to providé an
unqualified admission, including a detail of each and every fact supporting the same;

b. the identity of each and every witness who supports your denial and/or your failure to
provide an unqualified admission; and ' IR

c. the identity of each and every document tending to supporf or relate in any way to
your denial and/or failure to provide an unqualified admission, and identify by the name and
address of each person having knowledge, facts or custody of such documents.

OBJECTION: Relevance Objection - '
' Vagueness and Burdensome Objection.

RESPONSE: Pursuant to the objection, no fesponse is forthcoming at this time. ’

~ Intergovernmental Panel on Climate Chanee Third Assessment Report, Working Group I

REQUEST FOR ADMISSION NO. 19

Admit that the Intergovernmental Panel on Climate Change (IPCC) was formed by the United
Nations Environment Programme and the World Meteorological Organization in 1988. [See

.



TPCC 2004 document, “Sixteen Years of Scientific Assessment in Support of the Climate
Convention,” hereafter “TPCC 2004,” hittp://www.ipcc.ch/about/anniversarybrochure.pdf]

OBJECTION: Relevance Objection.
Vagueness and Burdensome Objection.

RESPONSE: Applicant has made reasonable inqui_ry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, this request
is denied. : .

REQUEST FOR ADMISSION NO. 20

Admit that the 43" United Nations General Assembly pas‘sed. a resolution in 1988 endorsing the
establishment of the TPCC and requesting that the IPCC provide “a comprehensive review and

recommendations with respect to: (a) the state of knowledge of the science of climate and
climatic change;”. [IPCC 2004, p. 3]

OBJECTION: Relevance Objection.
Vagueness and Burdensome Objection. =

. RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, this request .
is denied.

REQUEST FOR ADMISSION NO. 21

Admit that the United Nations General Assembly in 1990 noted the findings of the IPCC first
comprehensive review of the science of climate change and initiated negotiations on the
Framework Convention on Climate Change. [IPCC 2004, p. 4]

OBJECTION: Relevance Objection.
Vagueness and Burdensome Objection.

RESPONSE: Applicant has made reasonable inqﬁiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of-the

information contained in the document or assess the work of its authors. Therefore, this request
is denied. '
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REQUEST FOR ADMISSION NO. 22

Admit that in 1992 the United Nations Framework Convention on Climate Change (hereafter
Framework Convention) was adopted. [IPCC 2004, p 5] '

OBTECTION: Relevance Objection.
Vagueness and Burdensome Objection.

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, this request
is denied. : : :

REQUEST FOR ADMISSION NO. 23

Admit that the United States ratified _and' is bound by the Framework Convention.
fhttp:_//unfccc.int/essential backeround/convention/status of ratification/items/2631.php]

OBJECTION: Relevance Objection.

Vagueness and Burdensome Objection.
Legal Conclusion Objection.

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
" insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit, the foundation of the referenced document, assess the accuracy of the
information contained in the document, assess the work of its authors or determine whether the
government of the United States ratified the Framework Convention or the effect of such
ratification as it may pertain to these proceedings. Therefore, this request is denied.

REQUEST FOR ADMISSION NO. 24

Admit that the Conference- of the Parties to the Framework Convention has asked the IPCC to
provide full assessments of #he climate science every 4-5 years, and to prepare various technical

papers related to specific aspects of climate science, technology, and socio-economics. (IPCC
2004, p. 5]. ’ '

OBJECTION: Relevance Objection.
Vagueness and Bu;densome Objection.

RESPONSE: Applicant has made reasonable inquiry and the infomiation known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document Or assess the work of its authors. Therefore, this request
is denied. ' '
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REQUEST FOR ADMISSION NO. 25

Admit that the most recent Assessment Report released by the IPCC is the Third Assessment

. Report (TAR), released in 2001, and that part of the TAR is the report of Working Group I of the
TPCC, entitled “Climate Change 2001: The Scientific Basis.” '
Thitp://www.grida.no/climate/ipcc_tar/wgl/index htm]

OBJECTION: Relevance Objection.
Vagueness and Burdensome Objection.

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, this request
is denied. '

REQUEST FOR ADMISSION NO. 26

Admit that “Climate Change 2001: The Scientific Basis,” describes in its preface how it was
prepared, stating: “This report was compiled between July 1998 and January 2001, by 122 Lead
Authors. In addition, 515 Contributing Authors submitted draft text and information to the Lead

. Authors. The draft report was circulated for review by experts, with 420 reviewers submitting
valuable suggestions for improvement. This was followed by review by governments and
experts, through which several hundred more reviewers participated. All the comments received
were carefully analysed and assimilated into a revised document for consideration at the session
of Working Group I held in Shanghai, 17 to 20 Jamuary 2001. There the Summary for
Policymakers was approved in detail and the underlying report accepted.”

OBJECTION: Relevance Objection.
Vagueness and Burdensome Objection.

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the ‘

information contained in the document or assess the work of its authors. Therefore, this request
is denied. :

"REQUEST FOR ADMISSION NO. 27

Admit that each of the following is among the findings set forth ih the Summary for
Policymakers adopted as part of “Climate Change 2001: ‘The Scientific Basis™

a. “The global average surface temperature has increased over the 20™ century by about
0.6° C.” [p.2 pdf version] )
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. b. “The atmospheric concentration of carbon dioxide (CO,) has increased by 31% since
1750. The present COz concentration has not been exceeded during the past 420,000 years and
likely not during the past 20 million years. The current rate of inciease is unprecedented during
at least the past 20,000 years.” [p.7 pdf version] [footnote omitted]

c. “There is new and stronger evidence that most of the warming observed over the last
50 years is atiributable to human activities... There is a longer and more closely scrutinised
temperature record and new model estimates of variability. The warming over the past 100 years ’

is very unlikely to be due to internal variability alone, as estimated by current models.” [p.10, pdf
version][footnote omitted] : :

d. “In the light of new evidence and taking into account the remaining uncertainties,
most of the observed warming over the last 50 years is likely to have been due to the increase in
. greenhouse gas concentrations.” [p.10, pdf version][footnote] - o

e. “The globally averaged surface temperature is projected to increase by 1.4 to 5.8° C
over the period 1990 t0 2100.” [p. 13 pdf version] [reference to graph omitted].

£ “Increase of heat index over land areas” is proj ected to be “very likely, over most '
areas” during the 1% century. [p. 15, Table 1, pdf version] [footnotes omitted].

g. “More intense precipitation events” are projected to be “very likely, over many areas”
during the 21% century. [p. 15, Table 1, pdf version] [footmotes omitted].

h. “Increased summer continental drying and associated risk of drought” is projected to
be “likely, over most mid-latitude continental interiors” in the 21% century. [p. 15, Table 1, pdf
version] [footnote omitted]. :

i “Increase in tropical cyclone peak wind intensities” is projected to be “likely, over
some areas” during the 21* century. [p. 15, Table 1, pdf version] [footnotes omitted].

j. “Increase in tropical cyclone mean and peak precipitation intensities” is projected to be

“likely, over some areas” during the 21% century. [p. 15, Table 1, pdf version] [footnotes
omitted]. ‘ ’ ’

k.. “Anthropogenic climate change will persist for many centuries. FEmissions of long-
lived greenhouse gases (i.e., COa, "N;0, PFCs, SFe) have a lasting effect on atmospheric
composition, radiative forcing and climate. For example, several centuries after CO2 emissions
occur, about a quarter of the increase in CO, concentration caused by these emissions is still
present in the atmosphere.” [p. 17, pdf version). ”

OBJECTION: Relevance Objection.
' Vagueness and Burdensome Objection.

RESPONSE: Applicant has made reasenable inquiry and the information lcadwn toitis
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
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knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, this request.
* is denied.

REQUEST FOR ADMISSION NO. 28

Admit that Attachment A, attached hereto, is a true and correct coi)y of the Summary for
Policymalers adopted as part of Climate Change 2001: The Scientific Basis.

[http://www.grida.no/climate/ipcc_tar/wgl/pdf/WG1_TAR-FRONT. PDF, pages 1-20, pdf
version].

OBIECTION Relevance Obj ection.
Vagueness and Burdensome Objection.

RESPONSE: Applicant has made reasonable inquiry a;nd the information known to it is
' insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, this request
is denied.

REQUEST FOR ADMISSION NO 29

Admit that the IPCC Working Group I is quahﬁed to assess and discuss the scientific data related

to whether the increased concentration of CO, in the atmosphere poses a threat of serious mJu.ry
to the environment.

OBJECTION: Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this request. Applicant is without sufficient

knowledge to assess the qualifications of the IPCC Working Group I and admlt to the foundation
or accuracy of its reports.

REQUEST FOR ADMISSION NO. 30

Admit that the IPCC Working Group I is qualified to assess and discuss the scientific data related
o whether the increased concentration of CO, in the atmosphere will change the existing

environment, including causing irreversible changes anticipated to remain beyond the operating
life of Big Stone umnit II. ‘

OBJECTION: Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Apphcant to admit -or deny this request. Applicant is without sufficient




knowledge to assess the qualifications of the IPCC Working Group I and admit to the foundation
or accuracy of its reports.

;REQUEST FOR ADMISSION NO. 31

Admit that the TPCC Working Group 1 is qualified to assess and discuss the s_cieﬁtiﬁc data related
to whether the increased concentration of CO; in the atmosphere will cause hazards to the health
and welfare of human, plant and animal communities, which may be cumulative or synergistic

consequences of siting Big Stone unit IT in combination with other operating energy conversion
facilities, existing or under construction. :

OBJECTION: Relevance Objection. '
Vagueness and Burdensome Objection.

RESPONSE: App]icaﬁt has made reasonable inquiry and the information known to itis

insufficient to enable Applicant to admit or deny this request.- Applicant is without sufficient

knowledge to assess the qualifications of the IPCC Working Group I and admit to the foundation
or accuracy of its reports. .

REQUEST FOR ADMISSION NO. 32

Admit that the IPCC Working Group I is qualified to assess and discuss the scientific data related
io whether the increased concentration of CO, in the atmosphere will cause pollution,
impairment, or destruction of the air, water, or other natural resources Or the public trust therein.

OBJECTION: Relevance Objection
Vagueness and Burdensome Objection

} RESPONSE: Applicant has made reasonable mqun‘y and the information known to it is
insufficient to enable Applicant to admit or deny this request. Applicant is without sufficient

knowledge to assess the qualifications of the TPCC Working Group I and admit to the foundation
or accuracy of its reports.

REQUEST FOR ADMISSION NO. 33

Admit that the Summary for Policymakers:. A Report of Working Group I of the
Intergovernmental Panel on Climate Change includes information relevant to determining

. whether the increased concentration of CO, in the atmosphere poses a threat of serious injury to
the environment under SDCL 49-41B-22. '

OBJECTION: Legal Conclusion Objection

Relevance Objection _
Vagueness and Burdensome Objection
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RESPONSE:  Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information containéd in the document or assess the work of its authors. Therefore, this request
is denied. :

REQUEST FOR ADMISSION NO. 34

Admit that the Summary for Policymalcers: A Report of Working Group I of the
Intergovernmental Panel on Climate Change includes information relevant to determining
whether the increased concentration of CO, in the atmosphere will change the existing

environment, including causing irreversible changes anticipated to remain beyond the operating
life of the Big Stone unit IT under ARSD 20:10:22:13.

OBJECTION: Legal Conclusion Objection
Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, this request
is denied.

REQUEST FOR ADMISSION NO. 35

Admit that the Summary for Policymakers: A Report of Working Group 1 of the

. Intergovernmental Panel on Climate Change includes information relevant.to determining
whether the increased concentration of CO, in the atmosphere will cause hazards to the health
and welfare of human, plant and animal communities as a cumulative or synergistic consequence
of siting Big Stone unit II in combination with other operating energy conversion facilities,
existing or under construction, under ARSD 20:10:22:13. '

OBJECTION: Legal Conclusion Objection
Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the .

information contained in the document or assess the work of its authors. Therefore, this request
is denied. ' '

REQUEST FOR ADMISSION NO. 36
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‘is denied. Furthermore, because Propounding Intervenors are actively participating in this

" constitute changes that have, or are likely

Loy

Admit that the Summary for Po]icymakérs: A Report of Working Group I of the

' Intergovernmental Panel on Climate Change includes information relevant to determining

whether the increased concentration of CO, in the atmosphere will cause pollution, impairment,

or destruction of the air, water, or other natural resources or the public trust therein under SDCL,
34A-10-8.

OBIECTION: Legal Conclusion Objection
Relevance Objection
Vagueness and Burdensome Obj ection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is -
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the
information contained in the document or assess the work of its authors. Therefore, this request

docket, SDCL Ch. 34A-10 is not applicable.-

REQUEST FOR ADMISSION NO. 37

Admit that the environmental changes found to be occurring or projected to occur in the
Summary for Policymakers: A Report of Working Group I of the Intergovernmental Panel on

~ Climate Change as a result of the increased concentration of greenhouse gases in the atmosphere

constitute changes that pose a threat of serious injury to the environment under SDCL 49-41B-
22.

OBJECTION: Legal Conclusion Objection
: Relevance Objection
Vagueness and Burdensome Obj ection

RESPONSE: Applicant has made reasonable inquiry and the informéﬁon known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, this request
is denied. '

REQUEST FOR ADMISSION NO. 38

Admit that the envirdnméntal changes found to be occurring or projected to occur in the
Summary for Policymakers: A Report of Working Group I of the Intergovernmental Panel on

Climate Change as a result of the increased concentration of greenhouse gases in the atmosphere

to have, the effect of pollution, impairment, or
destruction of the air, water, or other natural resources or the public trust therein under SDCL
34A-10-8.

OBJECTION: Legal Conclusion Objection
Relevance Objection
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Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the
information.contained in the document or assess the work of its anthors. Therefore, this request

is denied. Furthermore, because Propounding Intervenors are actively participating in this
docket, SDCL Ch. 34A-10 is not applicable.

INTERROGATORY NO. 2 AND
REQUEST FOR PRODUCTION OF DOCUMENTS NO. 2

If your response to any of Requests for Admissions 19 through 38 is a denial or anything other
 than an unqualified admission, then set forth in detail for each: :

© a. the factual and legal reasons for your denial and/or your failure to provide an
nnqualified admission, including a detail of each and every fact supporting the same;

b. the identity of each and every witness who supports your denial
and/or your failure to provide an unqualified admission; and

o c. the identity of each and every document tending to support or relate-in any way to
- your denial and/or failure to provide an unqualified admission, and identify by the name and
address of each person having knowledge, facts or custody of such documents.

OBJECTION: Relevance Obj ection.
- Vagueness and Burdensome Objection.

RESPONSE: Pursuant to the objections, no response is forthcoming at thié time.

Intergo"/emmental Panel on Climate Change Third Assessment Report WorkingAGroup I

REQUEST FOR ADMISSION NO. 39

Admit that part of the IPCC Third Assessment Report (TAR) is the report of Working Group II
(“WGII”) of the IPCC, entitled “Climate Change 2001: Impacts, Adaptation, and Vulnerability.”
Thttp://www.grida.no/climate/ipcc_tar/wg2/index.htm |

OBJECTION: Relevance Objection.
Vagueness and Burdensome Objection.

| RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the
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information contairied in the document or assess the work of its authors. Therefore, this request
is denied. :

REQUEST FOR ADMISSION NO. 40

Admit that the preface of “Climate Change. 2001: TImpacts, Adaptation and Vulnerability”
describes how it was prepared, stating: “The WGII report was compiled by 183 Lead Authors
between July 1998 and February 2001. In addition, 243 Contributing Authors submitted draft
text and information to the Lead Author teams. Drafts of the report were circulated twice for
review, first to experts and a second time to both experts and governments. Comments received
from 440 reviewers were carefnlly analyzed and assimilated to revise the document with
guidance provided by 33 Review Editors. The revised report was presented for consideration at a
session of the Working Group II panel held in Geneva from 13 to 16 February 2001, in which
 delegates from 100 countries participated. There, the Summary for Policymakers was approved -
in detail and the full report accepted.” '

OBJECTION: Relevance Objection. ‘
Vagueness and Burdensome Objection.

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

‘nformation contained in the document or assess the wark of its authors. Therefore, this request
is denied. : ' '

REQUEST FOR ADMISSION NO. 41

Admit that each of the following staternents is made in the Summary for Policymakers of
“Climate Change 2001: Impacts, Adaptation, and Vulnerability”
[http://www.gridano/climate/ipce tar/we2/odfwe2 TARspm.pdf]:

a. “Natural Systems are Vulnerable to. Climate. Change, and Some will be
Trreversibly Damaged. Natural systems can be especially vulnerable to climate change because
of limited adaptive capacity, and some of these systems may undergo significant and irreversible
damage. Natural systems at risk include glaciers, coral reefs and atolls, mangroves, boreal and

* tropical forests, polar and alpine ecosystems, prairie wetlands, and remnant native grasslands.
‘While some species may increase in abundance or range, climate change will increase existing
risks of extinction of some more vulnerable species and loss of biodiversity. It is well-
established that the geographical extent of the damage or loss, and the number of systems -

affected, will increase with the magnitude and rate of climate change.” [pp. 4-5, pdf version]
[references omitted.]

b. “Many Human Systems are Sensitive to Climate Change, and Some are
Vulnerable. Human systems that are sensitive to climate change include mainly water resources;

agriculture (especially food security) and forestry; coastal zones and marine systems (fisheries);
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human settlements, energy and industry; insurance and other financial services; and human
health. ... Projected adverse impacts based on models and other studies include:

e A general reduction in potential crop yields in most tropical and sub-tropical
regions for most projected increases in temperature

e - A general reduction, with some variation, in potential crop yields in most regions in
mid-latitudes for increases in annual-average temperatures of more than a few °C .

e  Decreased water availability for populations in many water-scarce regions,
particularly in the sub-tropics _ .

e  An increase in the number of people exposed to vector-borme (e.g. malaria) and

" water-borne diseases (e.g., cholera), and an increase in heat stress mortality '

e A widespread increase in the risk of flooding for many human settlements (tens of
millions of inhabitants in settlements studied) from both increased heavy
precipitation events and sea-level rise :

e  Increased energy demand for space cooling due to higher summer temperatures.”
- [p. 5, pdf version][references omitted] '

OBJECTION: Relevance Objection.
Vagueness and Burdensome Objection.

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, this request
is denied. :

REQUEST FOR ADMISSION NO. 42 .

Admit that Table SPM-1, entitled “Examples of impacts resulting from prdj ected changes
in extreme climate events” lists under the column “Representative- Examples of Projected

Tmpacts (all high confidence of occurrence in some areas)” each of the following impacts [p. 7,
pdf version]:

. a “Increased incidence of | death and serious illness in older age groups and urban
poor.”
b “Hxtended range and activity of some pest and diséase vectors.”
c. “Increased flood, landslide, avalanche, and mudslide damage.”
d. “Increased soil erosion.”
e. “Decreased crdp yields.”

f “Increased damage to building foundations caused by ground shrinkage.”
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g. “Decreased water resource quantity and quality.”

h. . “Increased risk of forest fire.”

L “Increased risks to human life, risk of infectious disease epidemics, and many
. other risks.” '

Cd. “Increased coastal erosion and damage to coastal buildings and infrastructure.”

k. “Increased damage to coastal ecosystems such as coral reefs and mangroves.”

OBJECTION: Relevance Objection.
Vagueness and Burdensome Objection.

RESPONSE: Applicant has made reasonable inquiry and the iﬁféiﬁiéﬁéﬁhﬁ% toifis’

insufficient to enzble Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, this request
is denied. ' ‘

REQUEST FOR ADMISSION NO. 43

. Admit that Attachment B, attached hereto, is a true and correct copy of the Summary for .
Policymakers: Climate Change 2001: Impacts, Adaptation, and Vulnerability, A Report of
Working Group I of the Intergovernmental Panel on Climate Change.
[http://www.grida.no/climate/ipcc tar/we2/pdffwe2 TARspm.pdf ].

OBJECTION: Relevance Objection. - .
' Vagueness and Burdensome Objection.
RESPONSE: .Applicant has made reasonable inquiry and the information known to-it ig
insufficient to enable Applicant to.admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, this request
is denied. '

REQUEST FOR ADMISSION NO. 44 |

Admit that the ITPCC Working Group II is qualiﬁéd to assess and discuss the scientific
data related to whether the increased concentration of COz in the atmosphere poses a threat of
serious injury to the environment.

OBJECTION: Relevance Objection
Vagueness.and Burdensome Objection
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RESPONSE: Applicant has made reasonable inquiry and the information known to it is |
insufficient to enable Applicant to admit or deny this request. Applicant is without sufficient

knowledge to assess the qualifications of the TPCC Working Group II and admit to the
foundation or accuracy of its reports.

REQUEST FOR ADMISSION NO. 45

Admit that the TPCC Working Group II is qualified to assess and discuss the scientific data
rélated to whether the increased concentration of CO, in the atmosphere will change the existing

environment, including causing irreversible changes anticipated to remain beyond the operating
life of Big Stone unit IT.

OBJECTION Relevance Objection
Vagueness and Burdensome Objection.

RESPONSE: Applicant has made reasonable inquiry and the information known to it is

" insufficient to enable Applicant to admit or deny this request. Applicant is without sufficient

knowledge to assess the qualifications of the TPCC Working Group I and admit to the
foundation or accuracy of its reports.

REQUEST FOR ADMISSION NO. 46

Admit that the TPCC Working Group II is qualified to assess and discuss the scientific data
related to whether the increased concentration of CO5 in the atmosphere will cause hazards to the *
health and welfare of human, plant and animal communities, which may be cumulative or

synerglstlc consequences of siting Big Stone unit II in combination with other operatmg energy
conversion facilities, existing or under construction.

OBJECTION: Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry ‘and the information known to it is
insufficient to enable Applicant to admit or deny this request. Applicant is without sufficient

knowledge to assess the qualifications of the IPCC Working Group II and admit to the
foundation or accuracy of its reports.

REQUEST FOR ADMISSION NO. 47

Admit that the IPCC Working Group II is qualified to assess and discuss the scientific data
related to whether the increased concentration of CO, in the atmosphere will cause pollution,
impairment, or destruction of the air, water, or other natural resources or the public trust therein.

OBJECTION: Relevance Objection
Vagueness and Burdensome Objection
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RESPONSE: Applicant has made reasonable inquiry and the information known to itis
insufficient to enable Applicant to admit or deny this request. Applicant is without sufficient

knowledge to assess the qualifications of the IPCC Working Group I and admit to the
* foundation or accuracy of its reports.

REQUEST FOR ADMISSION NO. 48

Admit that the Summary for Policymakers: Climate Change 2001: Impacts, Adaptation, and
Valnerability, A Report of Working Group II of the Intergovernmental Panel on Climate Change
includes information relevant to determining whether the increased concentration of CO; in the
atmosphere poses a threat of serious injury to the environment under SDCL 49-41B-22.

OBJECTION: Legal Conclusion Objection
Relevance Objection e
Vagueness and Burdensome Obj ection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
- knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, this request
is denied. : : ‘

REQUEST FOR ADMISSION NO. 49

Admit that the Summary for Policymakers: Climate Change 2001: Impacts, Adaptation, and
Vulnerability, A Report of Working Group II of the Intergovernmental Panel on Climate Change
includes information relevant to determining whether the increased concentration of CO; in the
atmosphere will change the existing environment, including causing- irreversible changes
anticipated to remain beyond the operating life qf Big Stone unit Il under ARSD 20:10:22: 13.

OBJECTION: Legal Conclusion Objection
‘ Relevance Objection :
Vagueness and Burdensome Obj ection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enzble Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, this request
is denied.

REQUEST FOR ADMISSION NO. 50

Admit that the Summary for Policymakers: Climate Change 2001: Tmpacts, Adaptation, and
Vulterability, A Report of Working Group II of the Intergovernmental Panel on Climate Change
includes information relevant to determining-whether the increased concentration of CO; in the
atmosphere will cause hazards to the health and welfare of human, plant and animal
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communities, which may be cumulative or synergistic consequences of siting Big Stone unit I in

combination with other operating energy conversion facilities, existing or undér construction,
under ARSD 20:10:22:13. '

' OBJECTION: Legal Conclusion Objection
Relevance Objection .
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. - Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the Work of its authors. Therefore, this request
is denied.

REQUEST FOR ADMISSION NO. 51

Admit that the Summary for Policymakers: Climate Change 200 1:: Impacts, Adaptation, and
Vulnerability, A Report of Working Group II of the Intergovernmental Panel on Climate Change
includes information relevant to determining whether the increased concentration of COs in the

atmosphere will cause pollution, impairment, or destruction of the air, water, or other natural
resources or the public trust therein under SDCL 34A-10-8.

OBJECTION: Legal Conclusion Objection
Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the
information contained in the document or assess the work of its authors. Therefore, this request

is denied. Furthermore, because Propounding Intervenors are actively partlmpatmg in this
docket, SDCL Ch. 34A-10 is not applicable.

REQUEST FOR ADMISSION NO. 52

Admit that the environmental changes found to be occurring or projected to occur in the
Summary for Policymakers: Climate Change 2001: Impacts, Adaptation, and Vulnerability, A
Report of Working Group II of the Intergovernmental Panel on Climate Change as a result of the
increased concentration of greenhouse gases in the atmosphere constitute changes that pose a
threat of serious injury to the environment under SDCL 49-41B-22.

OBJECTION: Legal Conclusion Objection
Relevance Objection
Vagueness and Burdensome Objection
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RESPONSE: Applicant has made reaéonablé inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its anithors. Therefore, this request
is denied. ' ’

- REQUEST FOR ADMISSION NO. 53

Admit that the environmental changes found to be occurring or projected to occur in the
Summeary for Policymakers: Climate Change 2001: Impacts, Adaptation, and Vulnerability, A ‘
Report of Working Group IT of the Intergovernmental Panel on Climate Change as a result of the
increased concentration of greenhouse gases in the atmosphere constitute changes that have, or .
are likely to have, the effect of pollution, impairment, or destruction of the air, water, or other
natural resources or the public trust therein under SDCL 34A-10-8. . »

OBJECTION: Legal Conclusion Objection
" Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the
information contained in the document or assess the work of its authors. Therefore, this request -

is demied. Furthermore, because Propounding Intervenors are actively participating in this
docket, SDCL Ch. 34A-10 is not applicable. : : :

INTERROGATORY NO. 3 AND :
REQUEST FOR PRODUCTION OF DOCUMENTS NO.3

If your respense to any of Reqliésts for Admissions 39 through 53 is a denial or anything other
than an unqualified admission, then set forth in detail for each: -

a. the factual and legal reasons for your denial and/or your failure to providé an
unqualified admission, including a detail of each and every fact supporting the same;

b. the identity of each and every witness who supports your denial
and/or your failure to provide an tinqualified admission; and

c. the identity of each and every document tending to suppoijt ‘or relate in any way to
your-denial and/or failure to provide an unqualified admission, and identify by the name and

address of each person having knowledge, facts or custody of sqch documents.

OBJECTION: Relevance Objection.
' Vagueness and Burdensome Objection.

RESPONSE: Pursuant to the objections, no response is forthcoming at this time.
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National Academy of Sciences

REQUEST FOR ADMISSION NO. 54

Admit that the National Academy of Sciences was formed by legislation signed in 1863,
and that as mandated in its Act of Incorporation it has since then served to "investigate, examine,
experiment, and report upon any subject of science or art" whenever called upon to do so by any
department of the government.

" http//www. nasonlme org/site/PageServer?pagename=ABOUT main Dage

OBJECTION: Legal Conclusion Objection .
Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained.in the document or assess the work of'its authors. 'Iherefore this request
is denied.

REQUEST FOR ADMISSION NO. 55

Admit that the National Academy of Sciences is comprised of approximately 2,000
members and 350 foreign associates, of whom more than 200 have won Nobel Prizes.

OBJECTION: Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is

insufficient to enable Applicant to admit or deny this statemient. Therefore, this request is A
denied.

REQUEST FOR ADMISSION NO. 56

Admit that members and foreign associates of the Academy are elected in recognition of
their distinguished and continuing achievements in original research, and that election to the

Academy is widely considered one of the highest honors that can be accorded a scientist or
engineer.

OBJECTION: Relevance Objection
Vagueness and Burdensome Objection
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RESPONSE: Applicant has made reasonable inquiry and the information known to it is

insufficient to enable Applicant to admit or deny this statement. Therefore, this request is
denied.

REQUEST FOR ADMISSION NO. 57

Admit that National Academy of Sciences is qualiﬁed to assess and discuss the scientific
data related to whether the increased concentration of CO, in the atmosphere poses a threat of
serious injury to the environment.

OBJECTION: Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to s

~ insufficient to enable Applicant to admit or deny this request. Applicant is without sufficient

knowledge to assess the qualifications of the National Academy of Sciences and admit to the
foundation or accuracy of its reports. : ~

REQUEST FOR ADMISSION NO. 58

_Admit that National Academy of Sciences is qualified to assess and discuss the scientific
data related to whether the increased concentration of CO; in the atmosphere will change the

existing environment, including causing irreversible changes anticipated to remain beyond the
operating life of Big Stone unit II. '

OBJECTION: Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this request. Applicant is without sufficient

knowledge to assess the qualifications of the National Academy of Sciences and admit to the
foundation or accuracy of its reports. ‘

REQUEST FOR ADMISSION NO. 59

Admit that National Academy of Sciences is qualified to assess and discuss the scientific
data related to whether the increased concentration of CO, in the atmosphere will cause hazards
to the health and welfare of human, plant and animal communities, which may be cumulative or

synergistic consequences of siting Big Stone unit I in combination with other operating energy
conversion facilities, existing or under construction.

OBJECTION: Relevance Objection
' Vagueness and Burdensome Objection

-3

7200

26 R



RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny.this request. Applicant is without sufficient

knowledge to assess the qualifications of the National Academy of Sciences and admit to the
foundation or accuracy of its reports.

REQUEST FOR ADMISSION NO. 60

Admit that National Academy of Sciences is qualified to assess and discuss the scientific
data related to whether the increased concentration of CO, in the atmosphere will cause

pollution, impairment, or destruction of the air, water, or other natural resources or the public
trust therein.

OBJECTION: Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or-deny this request. Applicant is without sufficient

knowledge to assess the qualifications of the National Academy of Sciences and admit to the
foundation or accuracy of its reports.

Joint Academies’ Statement
REQUEST FOR ADMISSION NO. 61

Admit that T.he U.S. National Academy of Sciences along with national science academies
of Brazil, Canada, China, France, Germany, India, Italy, Japan, Russia, and the United Kingdom
issued a statement in 2005 entitled “Joint Science Academies’ Statement: Global Response to
Climate Change,” [hereafter “Joint Science Academies Statement™]

[http: //natmnalacademles org/onpi/06072005.pdf ] which included each of the following
statements:

a. Under the heading “Climate change is real,” the statement says: “There will always be
uncertainty in understanding a system as complex as the world’s climate. However, there is now
strong evidence that significant global warming is occurring. The evidence comes from direct
measurements of rising surface air temperatures and subsurface ocean temperatures and from
phenomena such as increases in average global sea levels, retreating glaciers, and changes to
many physical and biological systems. ~ It is likely that most of the warming in recent decades

can be attributed to human activities (IPCC 2001). This warming has already led to changes in
the Earth’s climate.” [footnotes omitted]

b. “The existence of greenhouse gases in the atmosphere is vital to life on Earth — in their

absence average temperatures would be about 30 centigrade degrees lower than they are today.

. But human activities are now causing atmospheric concentrations of greenhouse gases —
including carbon dioxide, methane, tropospheric ozone, and nitrous oxide — to rise well above
pre-industrial levels. Carbon dioxide levels have increased from 280 ppm in 1750 to over 375
ppm today — higher than any previous levels that can be reliably measured (ie. in the last
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420,000 years). Increasing greenhouse gases are causing temperatures to rise; the Earth’s
surface warmed by approximately 0.6 centigrade degrees over the twentieth century. The
Intergovernmental Panel on Climate Change (IPCC) projected that the average global surface

temperature will continue to increase between 1.4 centigrade degrees and 5.8 centigrade degrees
above 1990 levels, by 2100.”

¢. Under the heading “Reduce the causes of climate change,” the statement says: “The
scientific understanding of climate change is now sufficiently clear to justify nations taking
prompt action. It is vital that all nations identify cost-effective steps that they can'take now, to
contribute o substantial and long-term reduction in net global greenhouse gas emissions.”

d. “Action taken now to reduce significantly the increased concentration of greenhouse
gases in the atmosphere will lessen the magnitude and rate of climate change. As the United
~ Nations Framework Convention on Climate Change (UNFCCC) recognises, a lack of full’

scientific certainty about some aspects of climate change is mot a reason for delaying an=

immediate response that will, at a reasonable cost, prevent dangerous anthropogenic interference
with the climate system.” '

e. “Carbon dioxide can remain in the atmosphere for many decades. Even with possible
lowered emission rates we will be experiencing the impacts of climate change throughout the 21%

century and beyond. Failure to implement significant reductions in greenhouse gas emissions
now, will make the job much harder in the future.”

£ “We urge all nations, in the line with the UNFCCC principles, to take prompt action to
reduce the causes of climate change, adapt to its impacts and ensure that the issue is included in-
all relevant national and international strategies. As national science academies, we commit to
working with governments 1o help develop and implement the national and international
response to the challenge of climate change.” [citation omitted]

g.“ «(38 nations have been responsible for much of the past greenhouse gas emissions. As |
parties to the UNFCCC, G8 nations are committed to showing leadership in addressing climate
change and assisting developing nations to meet the challenges of adaptation and mitigation.”

h. “We call on world leaders, including those meeting at the Gleneagles G8 Summit in
July 2005, to:

o Acknowledge that the threat of climate change is clear and increasing.

[bullet points omitted]

e Show leadership in developing and deploying clean energy technologies and
approaches to energy efficiency, and share this knowledge with all other nations.” .

OBJECTION: Relevance Objection

Vagueness and Burdensome Obj ection |
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RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement.. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, this request
is denied.

REQUEST FOR ADMISSION NO. 62 '

Admit that the document in Attachment C, attached hereto, is a true and accurate copy of
the “Joint Science Academies’ Statement.” .

OBIJECTION: Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known fo itis =~

insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of 1ts authors. Therefore, this request
is demed

REQUEST FOR ADMISSION NO. 63

' Admit that the Joint Science Academies’ Statement includes information relevant to
determining whether the increased concentration of CO; in the atmosphere poses a threat of
serious injury to the environment under SDCL 49-41B-22.

OBJECTION: Legal Conclusion Qbjection
Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, ﬂllS request
is denied.

REQUEST FOR ADMISSION NO. 64

Admit that the Joint Science Academies’ Statement includes mformation relevant to
determining whether the increased concentration of CO, in the atmosphere will change the

existing environment, including causing irreversible changes anucnpated to remain beyond the
operating life of the facility under ARSD 20:10:22:13.

OBJECTION: Legal Conclusion Objection
Relevance Objection
~ Vagueness and Burdensome Objection
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RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the doctiment or assess the work of its authors. Therefore, this request
is denied. ' ' '

REQUEST FOR ADMISSION NO. 65

Admit that the Joint Science Academies’ Statement includes information relevant to
determining whether the increased concentration of CO, in the atmosphere will cause hazards to
the health and welfare of human, plant and animal communities as a cumulative or synergistic
consequence of siting Big Stone unit Il in combination with other operating energy conversion

 facilities, existing or under construction, under ARSD 20:10:22:13. T

. OBJECTION: Legal Conclusion Objection
Relevance Objection ‘
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, this request
is denied. ' '

REQUEST FOR ADMISSION NO. 66

Admit that the Joint Science Academies’ Statement includes information relevant to
determining whether the increased concentration of CO;, in the atmosphere will cause pollution,

impairment, or destruction of the air, water, or other natural resources or the public trust therein
under SDCL 34A-10-8. ' '

OBJECTION: Legal Conclusion Objection
Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the
information contained in the document or assess the work of its authors. - Therefore, this request

is denied. Furthermore, because Propounding Intervenors are actively participating in this
docket, SDCL Ch. 34A-10 is not applicable: ’

REQUEST FOR ADMISSION NO. 67

| 7204
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Admit that the environmental changes that the Joint Science Academies’ Statement finds
to be occurring or projects to occur as a result of the increased concentration of greenhouse gases

in the atmosphere constitute changes that pose a threat of serious injury to the environment under
SDCL 49-41B-22. '

OBJECTION: Legal Conclusion Objection
Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, this request
is denied. :

REQUEST FOR ADMISSION NO. 68

Admit that the environmental changes that the Joint Science Academies’ Statement finds
to be occurring or projects to occur as a result of the increased concentration of greenhouse gases
"in the atmosphere constitute changes that have, or are likely to have, the effect of pollution,

impairment, or destruction of the air, water, or other natural resources or the public trust therein .
under SDCL 34A-10-8.

_OBJECTION: Legal Conclusion Objection
Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
Tknowledge to admit the foundation of the referenced document, assess the accuracy of the
information contained in the document or assess the work of its authors. Therefore, this request

is denied. Furthermore, because Propounding Intervenors are actively participating in this
docket, SDCL Ch. 34A-10 is not applicable.

INTERROGATORY NO. 4 AND
REQUEST FOR PRODUCTION OF DOCUMENTS NO. 4

If your response to any of Requests for Admissions 54 through 68 is a denial or anything
other than an unqualified admission, then set forth in detail for each:

a. the factual and legal reasons for your denial and/or your failure to provide an
unqualified admission, including a detail of each and every fact supporting the same;

T T g
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b. the identity of each and every witness who supports youir denial and/or your failure to
provide an unqualified admission; and :

c. the identity of each and every document tending to support-or relate in any way to |
your denial and/or failure to provide an unqualified admission, and identify by the name and
address of each person having lkmowledge, facts or custody of such documents.

OBJECTION: Relevance Objectioﬁ.
Vagueness and Burdensome Objection.

RESPONSE: Pursuant to the objections, no response is forthcoming at this time.

NAS Climate Highﬁghts Report

" REQUEST FOR ADMISSION NO. 69

Admit that in its 2005 publication, “Understanding and Responding to Climate Change:
Highlights of National Academies Reports,” Thttp://dels.nas.edu/basc/climate-change final.pdf ]
the National Academy of Sciences makes each of the following statements: Co

, a. “A growing body. of evidence indicates that the Earth’s atmosphere is warming.
Records show that surface termperatures have risen about 1.4° F (0.7° C) since the early twentieth
century, and that about 0.9° F (0.5° C) of this increase has occurred since 1978. Observed
changes in oceans, ecosystems, and ice cover are consistent with this warming trend.” [p.2]

b. “The Earth is warming.... The most striking evidence of a global warming trend is
closely scrutinized data that show a relatively rapid and widespread increase in temperature
. during the past century [citation omitted]. The rising temperafures observed since 1978 are
particularly noteworthy because the rate of increase is so high and because, during the same
period, the energy reaching the Earth from the Sun had been measured precisely enough to
conclude that Earth’s warming was not due to changes in the Sun.” [p. 4]

c. “Steps can be takern to reduce greenhouse gases in the atmosphere. Despite remaining
unanswered questions, the scientific understanding of climate change is now sufficiently clear to
justify taking steps to reduce the amount of greenhouse gases in the atmosphere. Because carbon -
dioxide and some other greenhouse gases can remain in the atmosphere for many decades,
centuries, or even longer, the climate change impacts from concentrations today will likely
continue well beyond the 21% century and could potentially accelerate. Failure to implement
significant reductions in net greenhouse gas emissions will make the job much harder in the
fibare — both i terms of stabilizing their atmospheric abundances and in terms of experiencing

more significant impacts.” [p. 16]. ' :

OBJECTION: Relevance Objection
Vagueness and Burdensome Objection
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RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

* information contained in the document or assess the work of its authots. ‘Therefore, this request

is denied.
REQUEST FOR ADMISSION NO. 70

Admit that the conclusions of the National Academy of Sciences quoted in Requests for
Admission 69 are relevant to determining whether the increased concentration of CO» in the

. atmosphere poses a threat of serious injury to the environment under SDCI. 49-41B-22.

OBJECTION: Legal Conclusion Objection .
Relevance Objection :
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient

. knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its anthors. Therefore, this request
1s denied. : :

REQUEST FOR ADMISSION NO. 71

Admit that the conclusions of the National Academy of Sciences quoted in Requests for -
Admission 69 are relevant to determining whether the increased concentration of CO; in the
atmosphere will change the existing environment, including causing irreversible changes
anticipated to remain beyond the operating life of the facility under ARSD 20: 10:22:13.

OBJECTION: Legal Conclusion Objection
Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, this request
is denied. '

REQUEST FOR ADMISSION NO. 72

Admit that the conclusions of the National Academy of Sciences quoted in Requests for ;
Admission 69 are relevant to determining whether the increased concentration of CO, in the
atmosphere will cause hazards to the health and welfare of human, plant and animal communities

" a8 a cumulative or synergistic consequence of siting Big Stone unit IT in combination with other

[ A

SRR
By
v

£

operating energy conversion facilities, existing or under construction, under ARSD 20:10:22:13.
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OBJECTION: Legal Conclusion Objection
Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, this request
is denied. '

REQUEST FOR ADMISSION NO. 73

Admit that the conclusions of the National Academy of Sciences quoted in Requests for
" Admission 69 are relevant to determining whether the increased concentration of €Oy A the =~
atmosphere will cause pollution, impairment, or destruction of the air, water, or other natural
resources or the public trust therein under SDCL 34A-10-8.

OBJECTION: Legal Conclusion Objection
Relevance Objection :
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

" information contained in the document or assess the work of its authors. Therefore, this request
is denied. Furthermore, because Propounding Intervenors are actively participating in this
docket, SDCL Ch. 34A-10 is not applicable. : '

REQUEST FOR ADMISSION NO. 74

Admit that the environmental changes found to be occurring or projected to occur as a -
result of the increased concentration of greemhouse: gases in the atmosphere by the National
Academy of Sciences in its 2005 publication, “Understanding and Responding to Climate
Change: Highlights of National Academies Reports,” constitute changes that pose a threat of
serious injury to the environment under SDCL 49-41B-22;

OBJECTION: Legal Conclusion Objection
Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to itis
insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the

information contained in the document or assess the work of its authors. Therefore, this request
is denied. '
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REQUEST FOR ADMISSION NO. 75

Admit that the environmental changes found to be occurring or projected to occur as a
result of the increased concentration of greenhouse gases in the atmosphere by the National
Academy of Sciences in its 2005 publication, “Understanding and Responding to Climate
Change: Highlights of National Academies Reports,” constitute changes that have, or are likely

to have, the effect of pollution, impairment, or destruction of the air, water, or other natural
resources or the public trust therein under SDCL 34A-10-8.

OBJECTION: Legal Conclusion Objection
Relevance Objection
Vagueness and Burdensome Objection

RESPONSE: Applicant has made reasonable inquiry and the information known to it is

insufficient to enable Applicant to admit or deny this statement. Applicant is without sufficient
knowledge to admit the foundation of the referenced document, assess the accuracy of the
information contained in the document or assessthe work of its authors. Therefore, this request

is denied. Furthermore, because Propounding Intervenors are actively participating in this
docket, SDCL Ch. 34A-10 is not applicable.

INTERROGATORY NO. 5 AND
REQUEST FOR PRODUCTION OF DOCUIV[ENTS NO.5

. If your response to any of Requests for Admissions 69 through 75 is a denial or anythmg
other than an unqualified admission, then set forth in detail for each:

a. the factual and legal reasons for your denial and/or your failure to provide an
unqualified admission, including a detail of each and every fact supporting the same;

b. the identity of each and every witness who supports your denial

and/or your failure to provide an unqualified admission; and

c. the identity of each and every document tending to support or relate in any way to
your denial and/or failure to provide an unqualified admission, and identify by the name and
address of each person having knowledge, facts or custody of such documents.

OBJECTION: Relevance Objection
Vagueness and Burdensome Objection.

RESPONSE: Pursuant to the Objections, no response is forthcoming at this time.
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Dated: April 24, 2006

Thomas J. Welk
Christopher J. Madsen .

BOYCE, GREENFIELD, PASHBY & WELK, L.L.P.
101 North Phillips Avenue, Suite 600

Sioux Falls SD 57104 ‘

(605) 336-2424

. Todd J. Guerrero (023 8478)

" LINDQUIST & VENNUMP.LL.P.
4200 IDS Center
80 South 8th Street
Minneapolis, MN 55402

Attorneys for Co-owners

CERTIFICATE OF SERVICE

1, Christopher W. Madsen, do hereby certify that 1 am a member of the law firm of
Boyce, Greenfield, Pashby & Welk, L.L.P., attorneys for the Co-owners of Big Stone II Project
and that on the 11" day of April, 2006, true and correct copies of the Big Stone @I Co-owners'

Objections and Responses to First Set of Requests for Admissions were served via email on the
following: ' '

~ Elizabeth 1. Goodpaster

MN Center for Environmental Advocacy
26 E. Exchange Street #206

St. Paul, MN 55101

beoodpaster@mncenter.org

John H. Davidson john.davidson@usd.edu ‘
213 USD Law Bldg.

414 E. Clark Street - : . ,
Vermillion, SD 57069 w

: Christophe?w.‘ Madsen
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