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EXECUTIVE SUMMARY

R. W. Beck, Inc. (“R. W. Beck™) was retained by Central Minnesota Municipal Power
Agency (“CMMPA”) to develop a load forecast and resource expansion analysis for
the thirteen municipal utilities that CMMPA is representing in the Big Stone II Project
certificate of needs filings in the states of Minnesota and South Dakota. CMMPA,
collectively with six other owner-participants in the Big Stone II Project, submitted its
application for a certificate of need in the State of Minnesota on September 30, 2005
(the “Application”). The analyses undertaken by CMMPA in support of the
Application were reviewed by the Minnesota Department of Commerce (“DOC”),
which recommended that certain aspects of the analyses and supporting
documentation submitted by CMMPA in the Application be revised. The DOC
provided certain recommendations to improve the analysis conducted by CMMPA,
which, to paraphrase the DOC recommendations, suggested that CMMPA redress two
primary areas of the analysis: (i) the techniques used to develop the load and demand
forecast should be more comprehensive, and (ii)a more rigorous optimization
technique should be used to examine potential resource expansion plans. This report
addresses these recommendations.

On behalf of CMMPA, R. W. Beck performed two interrelated studies, which results
are summarized and the methodology and assumptions are documented herein. These
studies were:

= A econometric forecast of demand and energy for each of the municipal
electric systems of which CMMPA is representing in the Application; and

* A resource expansion analysis, incorporating the results of the load forecast,
using an industry-accepted resource expansion optimization software program.

These analyses were conducted for a composite of thirteen municipal electric systems
located in the southern and central portions of the State of Minnesota that have elected
to participate jointly through CMMPA to acquire an undivided ownership interest in
the proposed construction and operation of the Big Stone II Project. Twelve of these
entities are current members of CMMPA:

City of Blue Earth, MN (“Blue Earth”) City of Kasson, MN (“Kasson”)

City of Delano, MN (“Delano™) City of Kenyon, MN (“Kenyon™)

City of Fairfax, MN (“Fairfax”) City of Mountain Lake, MN (“Mountain Lake™)
City of Glencoe, MN (“Glencoe™) City of Sleepy Eye, MN (“Sleepy Eye”)

City of Granite Falls, MN (“Granite Falls™) City of Springfield, MN (“Springfield”)

City of Janesville, MN (“Janesville”) City of Windom, MN (“Windom”)

The thirteenth entity included in the analysis is the City of Willmar, Minnesota, which
though not a member of CMMPA, is participating jointly with the other twelve
members of CMMPA to acquire an undivided ownership interest in the proposed Big

RWRECK
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EXECUTIVE SUMMARY

Stone II Project. Throughout this report, these thirteen municipal electric systems are
collectively referred to as the Big Stone 11 Members.

The results of the load forecast indicate that NEL and peak demands of the CMMPA
Members are projected to grow at annual growth rates of approximately 1.5 percent
over the twenty year period from 2006 through 2025. Primarily following the forecast
trends for major economic indicators used to develop the forecast, load growth rates
for the Big Stone II Members are projected to decline over time, with growth rates of
approximately 1.6 percent over the first decade of the forecast period (2006 through
2015), declining to approximately 1.4 percent over the second decade of the forecast
period (2016 through 2025). The annual coincident peak demand of the Big Stone 11
Members is projected to be 177 megawatts by the summer of 2011, the summer

immediately following the anticipated commercial operating date for the Big Stone
Unit L.

Assuming a 15 percent planning reserve margin is applied to the forecast of coincident
peak demands for the CMMPA Members, the members are first in need of capacity
additions in 2008. Capacity deficiencies in 2008 are projected to be rather small (less
than 2 megawatts), and capacity needs are projected to increase only slightly in 2009
as certain purchase power contracts are set to expire and other planned resources are
scheduled to come online. However, by 2011, without the addition of the Big Stone
Unit II, the reserve margin for the CMMPA Members is projected to fall below 10
percent. Capacity needs are projected to grow by an average of 3.5 megawatts per
year thereafter. By 2025, if no capacity other than currently planned amounts is
added, the CMMPA Members would need approximately 58 megawatts of capacity
additions.

To satisfy this projected need, a resource expansion analysis was undertaken to
identify a least-cost resource plan. Over 400 potential expansion plans were
developed in the resource expansion analysis. The three plans that ranked lowest in
present value cost were identified as the optimum least-cost plans as shown in Table
ES-1. The present value utility cost variance shown in the table represents the
incremental cost increase for each plan from the lowest-cost plan. All three of the
optimum least-cost expansion plans indicate that the Big Stone II Members need to
secure 30 MW of Big Stone Unit II capacity in 2011.

s Plan 1, consisting of the planned 30 megawatts of the Big Stone Unit II in
2011, plus an additional 10 megawatts of installed wind capacity in 2011,
followed by 10 megawatts of supercritical pulverized coal capacity installed
every two to three years beginning in 2019, was found to be the least-cost
potential resource expansion plan. Based on the results of this plan, wind
turbine capacity of approximately 10 MW is a viable resource option for the
Big Stone II Members in 2011. This amount of wind capacity is
approximately equal to the Renewable Energy Objective of the Big Stone II
Members for 2012.

m  Plan 2 delays the installation of the 10 MW wind unit 9 years until 2020 and
moves the first 10 MW supercritical coal unit one year forward to 2018. The
incremental cost increase from Plan 1 was less than $1 million.
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EXECUTIVE SUMMARY

s Plan 3 differs from Plan 1 by replacing the final 10 MW of supercritical coal
capacity addition in 2035 with 10 MW of IGCC capacity. The incremental
cost increase from Plan 1 was $3.4 million.

Table ES-1: Optimum Least-Cost Potential Expansion Plans

(2006 $000)

Year of Installation Plan 1 } Plan 2 } Plan 3
2011 BS Il (30MW) } BS I (30MW) ‘ BS Il (30MW)
Wind (10MW) i ‘ wind (10MW)
2018 _ ( Coal (10MW) ‘( _
2019 Coal (10MW)) J N ; Coal (10MW)
2020 _ ; Wind (10MW) } _
2021 Coal (10MW) \ Coal (10MW) ‘ Coal (10MW)
2023 Coal (10MW) Coal (10MW) ! Coal (10MW)
2026 Coal (10MW) f Coal (10MW) \ Coal (10MW)
2029 Coal (10MW) } Coal (10MW) J Coal (10MW)
2032 Coal (10MW) Coal (10MW) l Coal (10MW)
2035 Coal (10MW) ‘ Coal (10MW) 1 IGCC (10MW)
PV Utility Cost Variance . | 954 3,400
|

At least 30 additional megawatts of capacity from Big Stone Unit II could be cost-
effectively added by the Big Stone II Members in 2011. This case is not currently
contemplated as a resource expansion alternative because all of the proposed Big
Stone Unit II capacity is already allocated to the Big Stone II partners. However,
should additional capacity from the Big Stone Unit II become available, the resource
expansion analysis found that additional quantities of the Big Stone Unit II capacity
would provide for lower total present value costs for the Big Stone II Members as
compared with the lowest-cost base plan described previously. While the reserve
margin for the Big Stone II Members would obviously far exceed the 15 percent target
under this case, the lower-cost results of this case can be understood when compared
to the existing resource alternatives of the Big Stone II Members. The Big Stone II
Members rely heavily on market-priced non-firm and economy purchases, and
generation from owned, lower-efficiency steam resources, and oil-fired diesel
generation to serve their loads. In contrast, savings in energy costs the Big Stone 11
Members could receive through low-cost energy available from the proposed Big
Stone Unit IT are projected to offset the incremental fixed and capital costs associated
with the additional Big Stone Unit II capacity, resulting in lower total costs for power
than what is available from their existing resources.
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EXECUTIVE SUMMARY

CONCLUSIONS

The resource expansion modeling demonstrates that growth in member and changes in
planned capacity results in the need for new capacity additions for the Big Stone II
Members in the near future. To meet this need, the Big Stone II Members will need to
acquire new capacity resources. Evaluations of available and possible resource
alternatives indicate that Big Stone Unit II is a viable, low-cost means for the Big
Stone II Members to meet this need. Furthermore, the beneficial results produced by
acquiring 30 MW of Big Stone Unit II capacity above the current allocation of the Big
Stone II Members underscores the need of the members to obtain low-cost, base-
loaded capacity.
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Section 1
INTRODUCTION

DESCRIPTION OF CMMPA

Central Minnesota Municipal Power Agency (“CMMPA”) is a not-for-profit
municipal corporation and political subdivision of the State of Minnesota,
headquartered in Blue Earth, Minnesota. CMMPA was formed in 1987 and currently
has 14 members (the “Members”), as listed below.

m  City of Blue Earth, MN (“Blue Earth™)

m  City of Delano, MN (“Delano”)

m  City of Fairfax, MN (“Fairfax”)

m  City of Glencoe, MN (“Glencoe”)

®» City of Granite Falls, MN (“Granite Falls”)

m  City of Janesville, MN (“Janesville”)

m  City of Kasson, MN (“Kasson™)

m  City of Kenyon, MN (“Kenyon”)

m  City of Lake Crystal, MN (“Lake Crystal”)

®  City of Mountain Lake, MN (“Mountain Lake”)

m  City of New Ulm, MN (“New Ulm”)

m  City of Sleepy Eye, MN (“Sleepy Eye”)

s City of Springfield, MN (“Springfield”)

m  City of Windom, MN (“Windom”)
CMMPA s responsible for supplying project power to the Members, who in turn
provide low-cost, reliable electric energy and related services directly to customers
across south and central Minnesota. Utilities Plus, a power marketing company
wholly-owned by CMMPA, assists the Members with the purchase and sale of
capacity and energy on a short term or other basis, as requested, and arranges for
transmission services for such purchases and sales. The Members rely on Utilities

Plus to dispatch the various member resources together with purchases from the
market to minimize their total power costs.

CMMPA is a project agency and, as such, CMMPA members determine individually
which projects to pursue. Twelve of the CMMPA members — namely, Blue Earth,
Kasson, Delano, Kenyon, Fairfax, Mountain Lake, Glencoe, Sleepy Eye, Granite

RWBECK
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Section 1

Falls, Springfield, Janesville, and Windom — have elected to participate jointly
through CMMPA to acquire an undivided ownership interest in the proposed
construction and operation of the Big Stone II Project. Additionally, the City of
Willmar, Minnesota, which is not a member of CMMPA, is participating jointly with
these twelve members of CMMPA to acquire the undivided ownership interest in the
Big Stone II Project. The twelve CMMPA members and the City of Willmar have
signed a power sales agreement with CMMPA to acquire a collective 5.0 percent
(approximately 30 MW) ownership interest in Big Stone Unit 1.

Throughout this report, the thirteen municipal electric systems are collectively referred
to as the Big Stone Il Members. All of the loads of CMMPA Big Stone II Members
are served in Minnesota.

DESCRIPTION OF THE PROJECT

Big Stone Unit II is a second generating unit planned for construction adjacent to Otter
Tail Power Company’s (“Otter Tail”) Big Stone Unit I located near Big Stone City,
South Dakota. The Big Stone II Project (the “Project”) entails the construction of the
Big Stone Unit II and associated transmission facilities. The six utilities currently
participating in the development of the Project along with CMMPA are Otter Tail,
Great River Energy, Heartland Consumers Power District, Missouri River Energy
Services, MDU Resources Group, and Southern Minnesota Municipal Power Agency
(the “Participants”). The Big Stone Unit II is assumed to be a supercritical pulverized
coal unit with a total generating capacity of approximately 600 MW. Subject to
permitting, commercial operation is scheduled for the spring of 2011.

PURPOSE OF THE ANALYSIS

CMMPA, along with the other Participants, is in the process of filing for a Certificate
of Needs for the Project in the state of Minnesota. In accordance with Minnesota
Public Utility Commission Rule 7849, one of the requirements for receiving a
Certificate of Need involves the demonstration that the Project (or portion thereof,
depending on what facilities are located within the state) is the lowest cost option for
meeting future power supply requirements. The resource expansion analysis
documented herein (the “Analysis”) is intended to provide the documentation
necessary to show that the Project is the lowest cost resource alternative for the Big
Stone II Members.

OBJECTIVES

The resource planning objectives of the Big Stone II Members adopted for this
analysis are as follows:

®  Objective 1: Maintain the adequacy and reliability of power supply. To meet
this goal, load projections were first developed for the Big Stone II Members,
including an additional 15% for planning reserves. Current plans for
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INTRODUCTION

resource additions and retirements were then reflected in the analysis. Based
on these investigations, the Big Stone II Members are projected to begin
experiencing capacity deficiencies by the summers of 2008. Short-term
capacity purchases could cover deficiencies early on, but load growth and
additional purchase power contract terminations are projected to cause
capacity deficiencies to gradually increase over time.

m  Objective 2: Keep CMMPA wholesale rates as low as possible. One of the
primary objectives of the Analysis was to analyze potential resource plans
that would minimize the overall long-term power supply costs to the Big
Stone II Members. Resource expansion modeling was performed to identify
the resource plan(s) that are projected to produce the lowest present value
generation production, fixed, and capital costs for the Big Stone II Members.
The analysis examined various potential resource combinations over the 2011
through 2035 timeframe.

m  Objective 3: Minimize adverse socioeconomic and environmental effects.
The resource expansion analysis utilized Commission-approved
environmental externality prices and considered expected costs for mercury
and SO2 allowances when computing the least-cost plan. Additionally, wind
resources and demand-side management (“DSM”) programs were analyzed
during the analysis of resource expansion alternatives.

METHODOLOGY

The Analysis was comprised of two primary components, which are summarized
below and documented more fully in the following sections of the report.

LOAD FORECAST

A forecast of peak load and net energy requirements for the Big Stone II Members was
developed for a 20 year period, beginning fiscal year 2006 through 2025. The load
forecast utilized generally-accepted electric utility industry practices to develop
separate projections of net energy load for each of the Big Stone II Members.
Historical data and forecasts of major economic indicators such as population, gross
domestic product, retail sales, and personal income for the Minnesota counties of the
Big Stone II Members were combined with historical heating and cooling degree-day
weather indicators and projections of normal weather conditions to develop the annual
projections. These annual NEL projections were assessed in the context of other
historical information on annual peak demands and monthly and hourly loads to
develop projections of monthly energy and peak demands and a coincident peak
demand forecast for the Big Stone II Members.

RESOURCE EXPANSION ANALYSIS

A resource expansion analysis was performed using the dynamic programming
optimization feature of New Energy Associates’ Strategist software package.

N \0135081037309\CMMPA REA Report 053106 doc  6/1/06 R. W. Beck 1-3



Section 1

Potential resource plans developed in the Strategist software were ranked based on the
present value total generation production costs and incremental fixed O&M and
capital costs for new resource additions. Present value costs were computed over a 25
year planning horizon (2011 through 2035, the “Planning Period™), with end effects
being computed for an additional thirty years beyond the Planning Period. Unless
currently scheduled for retirement, the existing Big Stone I Member resources were
assumed to remain available over the Planning Period. Generic generating resources
and the Big Stone II Member portion of the Big Stone Unit II were modeled and made
available for Strategist to select from when meeting future capacity and energy
requirements.

PRINCIPAL CONSIDERATIONS

In preparing the Analysis, as summarized in this report, we have made certain
assumptions with respect to conditions that may occur in the future. These
assumptions primarily relate to economic, demographic, weather, commodity price,
and costs conditions. With regard to certain of these factors, we have relied upon
information provided to us or prepared by others. While we believe the assumptions
made by us in preparing the Analysis are reasonable for the purposes of the forecast
and projections herein, they are dependent on future events, and actual conditions may
differ from those assumed. While we believe the sources of the information provided
to us, or prepared by others, to be reliable and the use of such information to be
reasonable for the purposes of the forecast and projections herein, we offer no other
assurances with respect thereto.

To the extent that economic, demographic, weather, commodity price, costs, or other
conditions occur that are different from those assumed by us or from the information
provided to us or prepared by others, actual events can be expected to vary from the
forecast and projections herein. It should be emphasized that the confidence
associated with any forecast varies inversely with the length of the forecast horizon.
The probability of other factors affecting forecasted values increases with uncertainty
about future developments; this uncertainty increases with the length of the forecast
horizon. With this in mind, the Analysis should be seen as providing reasonable
estimates of future demand events for the purposes for which the Analysis is intended;
which estimates are subject to the future effects of factors that cannot be reasonably
foreseen at this time.

1-4 R. W.Beck ~013508037309.CMMPA REA Report 053106 doc 6/106



Section 2
LOAD FORECAST

OVERVIEW

R. W. Beck has prepared a forecast of peak load and net energy requirements for the
Big Stone II Members (“2006 Load Forecast”). A load forecast is a critical input to
many utility processes including, but not limited to, generation resource planning, fuel
and purchased power budgeting, transmission planning, and financial planning and
budgeting. In addition, this forecast constitutes a critical part of Resource Expansion
Analysis and Certificate of Need filings of CMMPA in support of the Big Stone 11
Project. Consequently, a rigorous forecasting process which relies on recognized
standards of practice, high quality data, and a thorough review of results by various
parties is essential to operations and long-term planning.

The 2006 Load Forecast has been prepared for a 20 year period, beginning fiscal year
2006 through 2025. The Forecast relies on annual, monthly, and hourly load data that
were obtained from CMMPA staff and supplemented by Energy Information
Administration Form 861 records.  Historical and projected economic and
demographic data for the counties that surround the Big Stone II Members were
provided by Economy.com, a nationally-recognized provider of such data. Beck has
also relied on CMMPA staff for information regarding local economic developments
and other issues specific to each Big Stone Il Member. Weather data was provided by
the National Oceanic and Atmospheric Administration (“NOAA”™) for the
Minneapolis-St. Paul airport weather station, a National Weather Service office in
close proximity to all of the Big Stone II Members.

The results of the Forecast imply that the total energy requirements of the Big Stone 11
Members is expected to grow at an annual average rate of 1.6 percent from 2006-2015
and 1.4 percent from 2016-2025. On a normal weather basis, the projected total
energy requirements and coincident peak for 2006 are 770 GWh and 162.9 MW,
respectively. The aggregate coincident peak of the Big Stone II Members typically
occurs in the summer, and more often in July than other summer months.

FORECAST METHODOLOGY

The 2006 Load Forecast relies on a bottoms-up approach in which forecasts of the Big
Stone Il Members are prepared independently and summed to represent the total of the
Big Stone II Members. The following sections provide some detail regarding the
analytical steps and calculations that were involved in producing the results.

RWRECK
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Section 2

Forecast of Energy Requirements

A forecast of the annual energy requirements of each Big Stone II Member was
developed based on an econometric model that generally utilized historical data over
the period 1990 through2005. All other forecasted load determinants (e.g., monthly
energy requirements, monthly and annual peak demand, etc.) are derived from annual
energy requirements. Thus, annual energy requirements are the only directly-
forecasted load determinant.

Econometric forecasting makes use of regression to establish historical relationships
between energy consumption and various explanatory variables based on fundamental
economic theory and experience. In this approach, the significance of historical
relationships and validity of resulting models are evaluated using commonly accepted
statistical measures and tests (e.g., standard error, adjusted R-squared, Schwarz
Information Criterion, LJung-Box test, etc.). Models that, in the view of the analyst,
best explain the historical variation of energy consumption are selected. These
historical relationships are generally assumed to continue into the future, barring any
specific information or assumptions to the contrary. The selected models are then
combined with projections of the explanatory variables, resulting in a projection of
energy requirements.

Econometric forecasting can be a more reliable technique for long-term forecasting
than trend-based approaches and other techniques, because the approach results in an
explanation of variations in load rather than simply an extrapolation of history. As a
result of this approach, utilities are better able to anticipate departures from historical
trends in energy consumption, given accurate projections of the driving variables. In
addition, understanding the underlying relationships which affect energy consumption
allows utilities to perform scenario and risk analyses, thereby improving decisions.

Econometric modeling was not done nor were forecasts developed at the retail sales
level for the Big Stone II Members as data of sufficient detail or of a sufficiently
lengthy historical period were not available for such an analysis. In addition, it was
felt that any available data was unlikely to be of a high enough quality to support a
rigorous analysis.

Similarly, although R. W.Beck recognizes that the price of electricity and of
alternative fuels may have an impact on electric usage, data was not sufficiently
available to support an extension of the econometric models in that regard. Moreover,
any impact that might occur from potentially higher electricity prices are believed to
be small and to occur over a long period, such that the forecast would be unlikely to be
affected significantly.

Model Specification

The general form of the regression equations used in the 2006 Forecast is typically
referred to as a double-log transform. In this functional form, the dependent variable is
the natural log of the series of interest, in this case energy requirements for each of the
Big Stone Il Members, expressed as a function of the natural log of some or all of the
explanatory variables. This formulation accomplishes three objectives:
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LOAD FORECAST

1. It allows for the multiplicative combination of factors that tend to affect
electric usage in an interactive way (e.g., the amount of living area under space
conditioning and ambient temperature),

It guarantees constant elasticity (defined below) through time, and

3. It allows for a direct comparison of model parameters among segments of the
study and against economic theory (e.g., price elasticity of demand is typically
between 0 and -1, or inelastic).

Elasticity is measured by the percentage change in the variable being explained (e.g.,
energy requirements) that results from a one percentage change in the value of a given
explanatory variable. Elasticities represent useful shorthand for understanding the
impact of the external variables on energy requirements and are directly comparable
among the Big Stone II Members. For example, the model coefficient on cooling
degree days should be similar among the Big Stone II Members. Significant
variations in the weather coefficients should be a function of differences in customer
characteristics for the most part and/or may alert the forecast analyst to data quality
issues.

Frequently, theory or evidence does not support constant elasticity across the range of
values for an explanatory variable. In those cases, however, an effort should be made
to explicitly derive a relationship that is consistent with theory and fits the data well.
The double-log transform sometimes results in an improvement in load forecasting
equations simply by avoiding the potential problem of instability in the estimated
impact of explanatory variables across time due to the fact that electric load typically
grows through time. Coefficients on weather variables in a strictly linear model, for
example, may tend to under-represent the influence of weather as load grows.

Table 2-1 below shows the variables used and the estimated parameter of each
variable in the forecast model of each Big Stone II Member’s energy requirements,
where:

GDP = gross domestic product in the county surrounding the Member

PY = total personal income in the county surrounding the Member

RETSAL = total retail sales in the county surrounding the Member

CDD = cooling degree days for the Minneapolis-St. Paul airport

HDD = heating degree days for the Minneapolis-St. Paul airport

Year>2004 = a binary variable set to 0 for 1990-2003 and 1 for 2004

AR(1) = an auto-regressive term providing a correction factor based on prior-
year model residuals.
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Table 2-1: Summary of Estimated Forecast Model Parameters for Big Stone |l Members

Estimated Parameters

Retail x10°1" Year >

Member GDP PY Sales CcDD HDD 2003 AR(1)
Blue Earth 0.52 8.57 260
Delano 0.95 7.57
Fairfax 0.16 2.73 5.35
Glencoe 1.15 10.74 3.05 (0.12)
Granite Falls 0.34 8.99 1.68
Janesville 0.70 15.60
Kasson 121 11.47 5.39
Kenyon 1.13 8.86 2.34 0.57
Mountain Lake 0.84 34.03
Sleepy Eye 0.49 8.91 1.44
Springfield 0.60 13.92 0.06
Willmar 101 6.59 3.52
Windom 0.28 7.68 0.87

[1] Weather coefficients reflect the estimated percentage change in energy requirements from
a one point change in degree days rather than from a percentage change in degree days.

The economic variable used in each model was chosen on the basis of the best
statistical results, as measured by adjusted R-squared and Schwarz Information
Criterion, and the most sensible resulting forecast, in consultation with CMMPA staff.
The binary variable above, YEAR>2003, was added in the case of Glencoe to account
for the loss of a major industry in 2004 and in the case of Springfield to account for an
increase in energy requirements that could not be accounted for by other variables.
While the use of such an adjustment is somewhat ad hoc, it should be recognized that
the forecast team had very little information regarding the activity of large industrial
customers that make up a large portion of the retail load of some Big Stone II
Members. In addition, the economic data on which these models are estimated are
subject to potentially large revisions on a significantly lagged basis, up to 5 years or
more. Hence, late-period residuals can be caused by inaccurate estimates of the
economic data during those periods.

In the case of Mountain Lake, the forecast reflects an upward adjustment in the level
of energy requirements throughout the forecast horizon to avoid a large negative
differential between the last historical data point and the forecast. This differential is
due to the impact of weather normalization and the abnormally large coefficient on
cooling degree days (shown in the table above), as the last historical year has
significantly higher cooling degree days than normal. While there may be higher
cooling load on Mountain Lake’s system as a result of some industry with
refrigeration requirements, for example, it was felt that the abnormally large
coefficient was more likely a function of the timing of residuals associated with the
city’s small size and relatively large industrial load.

Appendix A contains the model estimation output for each of the Big Stone II
Members. These tables are preceded by a key defining abbreviation and variable
name conventions used throughout the appendix. The energy requirements data and
explanatory variables are shown in detail in Figures 2-1 and 2-2 and Tables 2-2
through 2-8, which are located at the end of this section. In addition, Appendix B
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contains the full detail of net energy for load and peak demand forecast results by
individual Big Stone I members.

Projection of Monthly Peak Demand

Projections of summer and winter non-coincident peak (“NCP”’) demand for each Big
Stone II Member were developed by applying projected annual load factors to
forecasted energy requirements. The projected load factors are generally based on the
average relationship between annual energy requirements and the seasonal peak
demand generally over the period 1996-2005 (i.c., a 10-year average).

Monthly peak demand is based on the average relationship between each monthly
peak and the appropriate seasonal peak. This average relationship was computed after
ranking the historical demand data within the summer and winter seasons and
reassigning peak demands to each month based on the typical ranking of that month
compared to the seasonal peak. This process avoids distortion of the averages due to
randomness as to the months in which peak weather conditions occur within each
season. For example, a summer peak period can occur during July or August of any
year. It is important that the shape of the peak demands reflects that only one of those
two months is the peak month and that the other is typically some percentage less.

Each Big Stone II Members’ contribution to the total peak demand of the aggregate
Big Stone II Members’ load (i.e., coincident peak demand) were derived from monthly
NCP demand and assumed coincidence factors generally based on an average of such
factors over a 5-year period (2001-2005). These historical coincidence factors are
based on coincident peak demand data that was computed from hourly load data
maintained by CMMPA. Hourly load data was not available prior to 2001. As a
result, coincident peak demand and coincidence factor data was not available prior to
2001 to allow for a longer period of averaging of such factors.

DATA SOURCES

Historical Member Load Data

Historical annual energy requirements and summer and winter NCP demand were
obtained from Energy Information Administration Form 861 reports for the period
1990-2004. Data for 2005 was obtained from CMMPA. Separate data on monthly
energy requirements and peak demand was also obtained from CMMPA and was
generally based on hourly load data maintained by CMMPA, supplemented in some
cases by data provided by the Members. Given that the hourly load data was based on
a SCADA system and was impacted in some cases by generation behind the metering
point, this data was not used to forecast annual energy requirements and summer and
winter NCP demand. Instead, it was only used to develop the monthly profile of
energy requirements and peak demand. In addition, the hourly load data was analyzed
and adjusted to correct for large deviations from sensible daily load patterns via the
use of proxy historical daily profiles for days with similar weather conditions.
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Weather Data

Historical weather data was obtained from the National Oceanic and Atmospheric
Administration for Minneapolis-St. Paul airport, a National Weather Service office in
close proximity to all of the Big Stone Il Members. Projected weather conditions are
based on normal heating and cooling degree days most recently published by NOAA,
which generally reflect average weather conditions over 1971-2000. Appendix C
contains a table and a graphic showing historical and normal annual HDD and CDD
used in the Forecast.

Economic Data

Economy.com, a nationally recognized provider of economic data, provided both
historical and projected economic and demographic data. The data relied on includes
economic and demographic data for the 11 counties in which the Big Stone II
Members’ service territories reside. These data include population, households,
employment by major industry classification, personal income in total and by source,
retail sales, and gross domestic product. Although all data was not necessarily utilized
in each of the forecast equations, each was examined for its potential to explain
variations in each Big Stone Il Member’s energy requirements.

Appendix D contains tables that provide the economic data relied on for this forecast,
as well as representative growth rate statistics. A table is provided for each of the 13
Big Stone IT Members, with the Member and county name shown at the top, but two
of the tables are essentially duplicates as two of the Big Stone II Members reside in
the same county.

PRINCIPAL CONSIDERATIONS AND ASSUMPTIONS

The development of the 2006 Load Forecast was based upon the following principal
consideration and assumptions:

® The service territories of the Big Stone II Members will continue to experience
moderate economic growth in a relatively stable economy.

® The future influence on energy requirements of the economic, demographic, and
weather factors, on which the econometric models are based, was assumed to be
similar to the estimated influence of such factors generally over the period 1990
through 2005.

m  Although the econometric models implicitly account for the historical
relationships between cnergy usage and the following factors to the extent they
have occurred in the past, the 2006 Load Forecast does not explicitly reflect
extraordinary potential future effects of: (a) increases in appliance design
efficiency or building insulation standards; (b) development of substitute energy
sources; (¢) consumers switching to traditional or new types of electrical
appliances from other alternatives (e.g., electric vehicles); (d) consumers
switching from electrical appliances to other alternatives; or () variations in load
that might result from legal, legislative, regulatory, or policy actions.
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®m  To the extent the Big Stone II Members have affected their load characteristics or
growth through load management, conservation, rate setting, or economic
development programs in the recent past, such effects are implicitly reflected .in
these results based on the modeling techniques used in the 2006 Load Forecast.
However, we have not assumed or modeled any additional impacts of existing or
new load control or load enhancement programs.

m  The recent average historical relationships between annual summer and winter
non-coincident demands and annual energy requirements and between monthly
NCP demands and annual winter and summer NCP demands were assumed to
represent reasonable approximations of such future relationships.
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Section 3
CURRENT RESOURCES AND FUTURE NEEDS

The following discussion provides a description of the Big Stone II Member power
supply resources and a comparison to the projected coincident peak demand for the
members.

GENERATION RESOURCES

Existing Generating Resources

Existing CMMPA generating resources fall into two categories, those owned by the
individual Members and those for which CMMPA is the contracting agency.
CMMPA is a project agency and, as such, CMMPA members determine individually
which projects to pursue. The City of Willmar also owns its own generating
resources. Capacity for project resources owned by CMMPA members that are not
part of the Big Stone II Members have been excluded from the information presented
herein.

Based on summer ratings, the existing generating capacity owned by the Big Stone II
Members totals 153 MW in 2006. The majority of the generating resources are
diesel/internal combustion units, with a combined 117 MW of capacity. The Big
Stone II Members also own small amounts of combustion turbine, steam turbine, and
hydro resources, with combined capacities of 16 MW, 19 MW, and 1 MW,
respectively. Additionally, the Big Stone II Members have contracted for a 12.5 MW
ownership interest in the Nebraska City 2 resource scheduled to come on line in the
spring of 2009.

Purchase Power Resources

The Big Stone II Members rely on various purchase power contracts, as follows.
System Firm Purchases

The Big Stone II Members contract for a combined 30 MW of system-firm capacity
and energy, including several hydro purchases from the Western Area Power
Administration and two Full Requirements purchases from Northern States Power
Company (“NSP”).

Firm Purchases

Blue Earth purchases 5 MW from Alliant and Granite Falls purchases approximately
0.6 MW from NSP.

RWECK
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Section 3

Non-Firm Purchases

Several Big Stone II Members purchase non-firm energy from NSP under various
NSP-55 contracts and Sleepy Eye purchases energy and capacity from NSP under an
A-15 contract, for which it is required to maintain backup capacity.

Wind Resources

In May 2006, Blue Earth began a 20 year purchase of approximately 2.5 MW of
installed capacity from the Blue Breeze Wind Facilityy CMMPA also currently
purchases 6 MW from the Cedar Falls facility and 6.25 MW from the Wolf Wind
Farm. In addition, CMMPA is scheduled to purchase 10 MW from the Jeffries Wind
Energy Center beginning in 2007. Because CMMPA has purchased wind energy and
capacity for the benefit of all of its members, the values presented in the following
tables have been prorated to reflect the load ratio share of the Big Stone II Members
only.

Of the approximately 17.5 MW of wind capacity that is under contract by the Big
Stone II Members, approximately 3 MW is assumed to be available to help meet the
summer peak demand of the Big Stone II Participants. The level of firm capacity
assumed for wind resources is based on wind resource generation patterns estimated
for these facilities and applying the capacity accreditation procedures proposed by
MAPP for wind resources. Wind generating patterns assumed for this analysis were
developed and provided by Global Energy Concepts, LLC, an internationally
recognized wind energy engineering firm located in Seattle, Washington.

Capacity Ratings

For the purposes of this analysis, all capacity owned or contracted by the Big Stone II
Members, regardless of current accreditation status, was assumed to be available to
meet the planning requirements of the members. Capacity ratings were derived from
available EIA 411 reports, URGE testing reports, and information provided by the Big
Stone I Members. Table 3-1 contains a listing of capacity ratings for all Big Stone 11
Member generating resources, while Table 3-2 contains a listing of purchase power
resource for the Big Stone II Members.
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CURRENT RESOURCES AND FUTURE NEEDS

Table 3-1: CMMPA Generating Resources

Generator Commercial
Line Generating Unit Primary N plat Net Capacity - KW In Service
No. Owner Station / Unit Type Fuel Type Rating {KW) Summer Winter Date
(a) (b) (c) (d) (e) ® @ (h)
1 Blue Earth Unit No 1 IC Diesel 1,500 1,500 1,500 1960
2 Blue Earth Unit No 3 IC Diesel 1,600 1,600 1,600 1993
3 Blue Earth Unit No 4 IC Diesel 1,600 1,600 1,600 1993
4  Blue Earth UnitNo 5 IC Diesel 1,600 1,600 1,600 1993
5 Blue Earth UnitNo 6 ic Diesel 1,825 1,825 1,825 1996
6 Delano Unit No 1 IC Diesel 840 830 830 1951
7 Delano UnitNo 2 IC Diesel 3,125 2,880 2,880 1972
8 Delano Unit No 3 IC Diesel 1,136 1,170 1170 1973
9 Delano Unit No 4 IC Diesel 1,140 1,170 1,170 1946
10 Delano UnitNo 5 IC Diesel 1,365 1,350 1,350 1989
11 Delano UnitNo 6 \C Diesel 1,250 1,050 1,050 1994
12 Delano UnitNo 7 IC Diesel 3,000 3,750 3,750 1999
13 Delano UnitNo 9 CT No 2 Oil 12,500 13,300 13,300 2002
14 Fairfax Unit No 2a 1C Diesel 1,800 1,800 1,800 2001
15 GClencoe Unit No 5 IC Diesel 1,000 1,000 1,000 1957
16 Glencoe Unit No 6 IC Diesel 1,000 1,000 1,000 1961
17 Glencoe UnitNo 7 IC Diesel 3,500 3,500 3,500 1966
18 Glencoe Unit No 8 IC Diesel 5,500 5,600 5,600 1969
19 Glencoe UnitNo 9 IC Diesel 6,400 6,400 6,400 1973
20 Glencoe Unit No 10 IC Diesel 7,000 7,000 7,000 1985
21 Glencoe UnitNo 11 IC Diesel 4,860 4,800 4,800 1998
22 Glencoe Unit No 12 IC Diesel 4,860 4,800 4,800 1998
23 Granite Falls Unit No 1 iC Diesel 2,000 2,000 2,000 2003
24 Granite Falls Unit No 2 IC Diesel 2,010 2,010 2,010 2003
25 Granite Falis UnitNo 3 IC Diesel 2,010 2,010 2,010 2003
26 Granite Falls Unit No 1 (Hydro) HY Hydro 1,200 956 154 1986
27 Janesville Unit No 1 IC Diesel 1,365 1,365 1,365 1965
28 Janesville Unit No 2 IC Diese! 1,136 1,135 1,135 1972
29 Janesville UnitNo 3 IC Diesel 670 870 670 1955
30 Janesville Unit No 4 IC Diesel 1,825 1,825 1,825 1998
31 Kenyon UnitNo 2 IC Diesel 1,823 1,823 1,823 1997
32 Kenyon UnitNo 3 IC Diesel 1,806 1,806 1,808 1997
33 Kenyon UnitNo 4 IC Diesel 1,822 1,822 1,822 1997
34 Mountain Lake Urut No 1 iC Diesel 1,830 1,875 1,875 1998
35 Mountain Lake Unit No 2 ic Diesel 1,130 1,125 1125 1954
36 Mountain Lake Unit No 3 IC Diesel 1,800 1,900 1,900 1998
37 Mountain Lake Unit No 4 IC Diesel 1,900 1,900 1,900 1968
38 Mountain Lake Unit No 5 IC Diesel 1,360 1,380 1,380 1950
39 SleepyEye Unit No 1 ic Diesel 1,825 1,880 1,880 1999
40 Sleepy Eye Unit No 2 IC Diesel 1,825 1,830 1,830 2001
41 Sleepy Eye Unit No 3 IC Diesel 1,500 1,840 1,840 1961
42 Sleepy Eye Unit No 4 IC Diesel 1,825 1,830 1,830 1995
43 Sleepy Eye UnitNo 5 IC Diesel 1,825 1,200 1,200 1996
44 Springfield Unit No 1 IC Diesel 1,825 1,825 1,825 1994
45  Springfield Unit No 2 IC Diesel 1,825 1,825 1,825 1996
46 Springfield Unit No 3 IC Deeset 1,825 1,825 1825 1998
47 Springfield Unit No. 4 IC Diesel 1,825 1,825 1.825 1998
48 Springfield UnitNo 5 IC Diesel 1,825 1,825 1,825 2001
49 Windom Unit No 4 CT No 2 Oil 2,500 2,800 2,800 1980
50 Windom Unmit No C1 IC Diesel 1,830 2,000 2,000 2001
51 Windom Unit No C2 iC Diesel 1,830 2,000 2,000 2001
52 Windom Unit No C3 IC Diesel 1,830 2,000 2,000 2001
53 Willmar Unit No ST2 ST NG 6,500 6,500 0 1956
54  Willmar Unit No ST3 ST Coal 12,500 12,500 11,500 1970
55 Willmar Unit No E04 IC Diesel 2,000 2,000 2,000 2000
56 Wilimar Urit No EQ5 IC Diesel 2,000 2,000 2,000 2000
57 Willmar Unit No E08 IC Diesel 2,000 2,000 2,000 2000
58 Willmar Unit No SwW1 IC Diesel 2,000 2,000 2,000 2000
59 Willmar Unit No SW2 IC Diesel 2,000 2,000 2,000 2000
60 Willmar Unit No SW3 IC Diesel 2,000 2,000 2,000 2000
61 CMMPA Nebraska City 2 ST Coal 12,500 12,500 12,500 5/2009
62 CMMPA Big Stone II ST Coal 30,000 30,000 30,000 52011
63 TOTAL GENERATING RESOURCES (MW) 195,132 186,830
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Section 3

Table 3-2: CMMPA Purchase Power Resources

Generator Commercial
Line Resource Primary Nameplate Net Capacity - KW In Service
No. Purchases/Resources Type Fuel Type Rating (KW) Summer Winter Date
(@) (b) () (@ (e) U] @
System Firm Purchases
WAPA Purchase [1]
1 Fairfax Purchase Hydro 1,775 1,685
2 Granite Falis Purchase Hydro 1,260 1,767
3 Mountain Lake Purchase Hydro 942 1,160
4 Sleepy Eye Purchase Hydro 2,400 819
5 Springfield Purchase Hydro 947 1,261
6 Windom Purchase Hydro 7,757 5,624
7 Willmar Purchase Hydro 6,371 5,761
NSP Full Requirements
8 Falrfax [2] [2]
9 Kasson Bl 3]
Firm Purchases
10 Blue Earth - Alliant - Purchase Purchase 5,000 5,000
1 Grantte Falls - NSP Firm Purchase Purchase 608 608
Non-Firm Purchases
12 NSP 55 Energy Purchase
13 Delano Purchase (4] [4]
14 Glencoe Purchase {4] [4)
15 Janesville Purchase [4] [4]
16 Kenyon Purchase {4] [4]
17 Mountain Lake Purchase [4] 4]
18 Windom Purchase [4] 4]
19 Sleepy Eye NSP A-15 Non-Firm Purchase Purchase {5 [5]
Wind Resources
20 Blue Earth
21 Blue Breeze 1 Purchase Wind 1,250 234 399 5/2006
22 Blue Breeze 2 Purchase Wind 1,250 234 398 5/2006
CMMPA
23 Cedar Falls Purchase Wind 4,056 842 1,344 3/2005
24 Wolf Wind Farm Purchase Wind 4,225 662 1,840 42006
25 Jeffers Wind Energy Center Purchase Wind 6,760 1,008 2,299 1/2007

(1
2
3]
[4]
18]

Expected Generation Resource Retirements

Summer/Winter ratings for WAPA reflect current July/January contract values
Capacity under Fairfax NSP full requirements service I1s equal to projected peak demand less WAPA purchases.
Capacity under Kasson NSP full requirements service is equal to projected peak demand
NSP-55 purchases provide non-firm energy with minimum must take provisions at 55% of Member load net of WAPA purchases
Sleepy Eye A-15 purchase provides non-firm energy at 100% block purchase of 3 MW summer and 2 MW winter

At present, only one of the Big Stone II Members has a generating resource scheduled
for retirement. Sleepy Eye is currently planning to retire its diesel Unit No. 3 effective
January 1, 2007. All of the purchase power contracts, except for the hydro purchases
from WAPA are scheduled for retirement over the Planning Period.

MEMBER DSM ACTIVITIES

CMMPA is a project oriented, wholesale provider of power to its members, and as
such, CMMPA does not have any direct control over its members regarding the

development and implementation of demand-side management programs.

In

accordance with Minnesota law, the members of CMMPA file reports with the DOC
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CURRENT RESOURCES AND FUTURE NEEDS

regarding annual efforts made by the utility to implement conservation programs.
CMMPA regularly encourages it members to engage in conservation programs and it
is currently assisting its members with the development of an integrated SCADA and
load management system. Table 3-3, summarizes the DSM programs currently being
undertaken by the Big Stone 11 Members

It is important to note that to the extent that historical levels of DSM (i.e., demand and
energy reduction) have occurred and are reflected in the historical demand and energy
data reported by the members, then the 2006 Load Forecast captures these effects in
the econometric forecast equations presented herein. As such, the forecast load
growth contained in this Analysis reflects continued growth in DSM demand and
energy reductions in proportion to the projected load growth of the Big Stone II
Members.

Table 3-3: CMMPA Existing DSM Programs

DSM Program
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» 72} 7] < S 8
51,5 5| £[%8| &
S| o3 = g | 8% @ <
ol 2% ° o a - =
e | S5E| .| 21§88 8| ¢
£ © = T | S &2 £
22|58 |8 |egwiS5o| < @ £
o | Sa [Sa |5 =| =€ @ o
= - o Bsd|Eo £ ® s
o3 | Lo | N3 < E|R®E - c =
EglEs|8g|nS|=8| & | & | 8
ee|l2e | S| 2|03 £ o
£8(e8 |85 |2c|Sd| 5| B | 8
Big Stone Il Member e e |3 |0 | T | 3 S =
Blue Earth R,C R R R,C R
Delano C R R R
Fairfax C R
Glencoe C R R
Granite Falls (o} R
Janesville R R
Kasson R R R R
Kenyon R,C R R R,C R R R
Mountain Lake R,C R R R R
Sleepy Eye R
Springfield R R R R
Willmar C R R,C R,C
Windom R R R R

R - Residential Program, C - Commerical / Municipal Program

NEEDS FOR ADDITIONAL CAPACITY AND ENERGY

According to the coincident peak load forecast presented in the preceding section, the
Big Stone II Member resources are adequate to meet its peak demand and a 15%
planning reserve requirement until the summer of 2008. Capacity deficiencies in 2008
are projected to be small (less than 2 MW), and capacity needs are projected to
increase only slightly in 2009 as certain purchase power contracts are set to expire and
as the Nebraska City 2 project is scheduled to come on line. However, by 2011,
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Section 3

without the addition of Big Stone Unit II, the reserve margin for the Big Stone II
Members is projected to fall below 10 percent. Capacity needs are projected to grow
by an average of 3.5 megawatts per year thereafter. By 2025, if no capacity other than
currently planned amounts is added, the Big Stone II Members would need
approximately 58 megawatts of capacity additions.

The following figures and tables illustrate the projected capacity needs for the Big
Stone II Members. Tables 3-4 and 3-5 present the projected loads and capacity
resources for the Big Stone II Members for the summer and winter seasons,
respectively, over the period 2006 through 2025.

Figures 3-1 demonstrates the projected annual capacity shortfall for the Big Stone 11
Members during the summer season excluding capacity from Big Stone Unit I
Figure 3-2 shows the annual capacity shortfalls during the summer season including
capacity from Big Stone Unit ]I

Figures 3-3 and 3-4 provide graphical representations of the projected loads and
capacity resources for the Big Stone II Members for the summer and winter seasons,
respectively, over the period 2006 through 2025. These figures include the capacity
from Big Stone Unit II.

Figure 3-5 shows the projected annual energy requirements for the Big Stone II
Members for 2006 through 2025.
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Section 3

Figure 3-1: Big Stone Il Members Capacity Deficit Without Big Stone Unit Il
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Figure 3-2: Big Stone Il Members Capacity Deficit Including Big Stone Unit ||
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CURRENT RESOURCES AND FUTURE NEEDS

Figure 3-3: Big Stone Il Members Load and Capacity Summary, Summer
Includes Big Stone Unit Il Capacity
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Figure 3-4: Big Stone Il Members Load and Capacity Summary, Winter
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CURRENT RESOURCES AND FUTURE NEEDS

Figure 3-5: Big Stone Il Members Energy Requirements Chart
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Section 4
RESOURCE EXPANSION ANALYSIS

MODELING METHOD

R. W. Beck performed a Resource Expansion Analysis for the Big Stone II Members
to determine the most cost-effective resource expansion plan alternatives that could
satisfy the future energy and capacity needs of the Big Stone II Members. The
analysis was performed using the Strategist® software package, licensed by New
Energy Associates, a Siemens company. Strategist employs a dynamic programming
optimization technique combined with a convolution generation dispatch process to
approximate the operation of generating resources and power purchases and sales for
electric utilities. Through the dynamic optimization process, Strategist explores all
potential generation expansion plans that can be produced from a given set of resource
alternatives and identifies the best candidate plans based on the planning objectives
identified by the user.

Figure 4-1, below, depicts an overview of the Resource Expansion Analysis process.
The initial step in the Analysis involved the development of various forecasts and
assumptions, including the demand and energy forecast discussed in Section 2, fuel
prices, capital and operating characteristics for generic resources, and economic
assumptions. Operating characteristics for the Big Stone II Member resources,
including generating units and power purchase contracts, to be modeled in Strategist
were developed from information provided by the members. Future potential power
supply alternatives were developed to provide a broad range of generating resource
alternatives, including coal and natural gas fired generating technologies and wind
technologies.

The alternatives were analyzed in Strategist along with the existing resources of the
Big Stone II Members to determine the most cost-effective plan(s) the Big Stone II
Members could pursue over the 25-year Planning Period (2011 through 2035). For the
Analysis, two primary objectives were modeled in Strategist. First, the Big Stone II
Members must meet a minimum 15 percent reserve margin beginning in 2011, and,
second, the optimum potential resource plans must provide the lowest projected utility
costs of all possible alternatives over the Planning Period. Potential resource plans
were ranked from lowest to highest cost based on a computation of total, present value
costs, including generation production costs, operating and maintenance costs, and
capital costs for the CMMPA Members over the 25-year Planning Period. The
Analysis also includes a quantification of capital and escalating costs beyond the study
period, commonly referred to as end effects.

Unless currently scheduled for retirement, the existing Big Stone I Member resources
were assumed to remain available over the Planning Period. Generic resources, as
described in more detail in this section, and the Big Stone II Member portion of the

RWRECK
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Section 4

Big Stone Unit II were modeled and made available for selection by Strategist when
meeting future capacity and energy requirements.

Figure 4-1: Resource Expansion Analysis Process Overview

Forccasts and Assumptions

Potential Supply-Side

Alternative Resources

Resource Integration
STRATEGIST/PROVIEW

| Optimal Supply-Side Plan (s) |

Alternative Supply Cases

v

Basc Expansion Plan

Demand-Side Evaluation
STRATEGIST/DCE

Integrated Plan

RESOURCE EXPANSION ALTERNATIVES

Several resource expansion alternatives were considered for the Big Stone I Members
in the capacity expansion model. Table 4-1 summarizes the types of generating
resource additions considered and their primary operating characteristics.

Operating characteristics for Big Stone Unit Il were obtained from Otter Tail, and the
capacity was based on the current allocation of the Big Stone II Members. In addition
to the Big Stone Unit II, two generic, coal-fired resource technology options were
modeled as expansion options in the analysis. These resource types — integrated
gasification combined cycle (“IGCC”) and super-critical pulverized coal
(“supercritical coal”) units — were made available as expansion alternatives beginning
in 2011.
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RESOURCE EXPANSION ANALYSIS

Table 4-1: Big Stone Unit Il and Expansion Resource Alternatives
Modeled Operating Characteristics

Generic Resources
Big Stone F-Class F-Class Super

] GT 2x1 CC  Critical IGCC Wind
Fuel Type PRB Coal NG NG PRB Coal PRB Coal N/A
Baseload Capacity Rating MW 600 170 530 800 630 150
Construction Cost (2006
Overnight Construction Cost $/kW 1,640 480 580 1,750 1,980 1,560
Development & Construction Period Months 48 30 48 72 66 20
Other Operating Characteristics
Average Degraded Heat Rate Btu/kWh 9,300 10,300 7,040 9,240 9,390 -
Annual Forced Outage Rate % 4 0% 10% 2.0% 4.0% 6.0% 4 0%
Annual Scheduled Outage Factor % 90% 30% 50% 90% 9.0% 9 0%
Fixed O&M (2006%) ' $/kW-yr 3790 750 19 50 42 00 50 50 31.00
Variable O&M (20068$) $/MWh 180 17 65 300 180 4.00 -
Emissions
SO, Emissions Rate Ib/MMBtu 00500 0 0006 0 0006 0.1000 00100 0 0000
NOy Emissions Rate Ib/MMBtu 005 001 001 0.07 0.02 000
PM;o Emissions Rate Ib/MMBtu 0030 0005 0.005 0.030 0010 0000
CO, Emissions Rate Ib/MMBtu 0 117 117 213 213 0
CO Emissions Rate Ib/MMBtu 010 001 001 015 0.00 000
Pb Emissions Rate Ib/GBtu 00079 0.0000 0 0000 0 0080 0.0000 0 0000
Hg Emissions Rate Ib/GBtu 00025 0.0000 0 0000 0.0025 00010 0 0000

" Includes property taxes, (nsurance, and non-plant corporate expenses

Generic intermediate and peaking resources were considered in the expansion
optimization analysis in the form of natural-gas fired resources: a simple-cycle
F-class gas turbine resource and a two-on-one, F-class combined cycle resource.

A generic wind turbine, an intermittent and renewable resource, was also modeled as a
resource expansion option to assist the Big Stone II Members in fulfilling their
renewable energy benchmark requirements under the Minnesota Renewable Energy
Objective.

All of the generic resource technologies were modeled in 10 MW increments under an
assumption that the Big Stone II Members could acquire capacity through a partial
ownership arrangement.

EXISTING RESOURCES

Unless currently scheduled for retirement, the existing Big Stone II Member resources
were assumed to remain available over the Planning Period. Tables 4-2 and 4-3 below
provide the basic operating characteristics as modeled for the generating resources and
purchase power resources, respectively, for the Big Stone II Members.
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Section 4

Table 4-2: Big Stone Il Member Existing Generating Resources
Modeled Operating Characteristics

Modeled Operating
Primary Generator [+ | Expected Characterishics
Line Generating Unit Fuel Nameplat Net Capacity - KW inService Datefor  VarO&M  Full Load
No. Owner Station / Unit Type Type Rating (KW} 8 Winter Date Retirement  ($/MWh)  Heat Rate
(@ () () (@) (e) f @ W U] o] (k)
1 Blue Earth UntNo 1 Ic Diesel 1,500 1,500 1,500 1960 1392 9,183
2 Blue Earth UnitNo 3 IC Diesel 1,600 1,600 1,600 1993 1392 9,500
3 Blue Earth UnitNo 4 IC Diesel 1,600 1,600 1,600 1993 1392 9,500
4 Blue Earth UnitNo 5 IC Dieset 1,600 1,600 1,600 1993 1392 9,500
5 Blue Earth UnitNo 6 IC Diesel 1,825 1,825 1,825 1996 1382 9,460
6 Deiano UnitNo 1 IC Diesel 840 830 830 1951 885 11324
7 Deiano UnitNo 2 IC Dresel 3,125 2,880 2,880 1972 885 11048
8 Delano UnitNo 3 IC Diesel 1,136 1170 1,170 1973 885 11,071
9 Delano UnitNo 4 IC Diesel 1.140 1170 1,170 1946 885 11431
10 Delano UntNo 5 IC Diesel 1,365 1,350 1,350 1989 885 11362
11 Delano UnitNo 6 IC Diesel 1,250 1,050 1,050 1994 885 11,183
12 Delano UnitNo 7 IC Diesel 3.000 3,750 3.750 1999 885 10,871
13 Delanc UntNo 9 CT  No2Od 12.500 13,300 13,300 2002 1330 16,802
14 Fairfax UnitNo 2a ic Diesel 1800 1,800 1,800 200t 900 9,512
15 Glencoe UnitNo 5 iC Diesel 1000 1,000 1,000 1957 898 9,422
16 Glencoe UnitNo 6 IC Dissel 1,000 1,000 1,000 1961 898 9422
17 Glencoe UnitNo 7 IC Diesel 3,500 3,500 3,500 1966 898 9,320
18 Glencoe UnitNo 8 IC Diesel 5,500 5,600 5.600 1969 898 9,778
19 Glencoe UnitNo 9 IC Diesel 6,400 6,400 6.400 1973 898 9,249
20 Glencoe UntNo 10 IC Diesel 7.000 7,000 7,000 1985 898 10,046
21 Glencoe UnitNo 11 IC Dresel 4,860 4,800 4,800 1998 898 9,500
22 Glencoe UnitNo 12 IC Digsel 4 860 4,800 4,800 1998 898 9,306
23 Grantte Falls UnitNo 1 IC Dizset 2,000 2,000 2,000 2003 900 9512
24 Granite Falls UnitNo 2 IC Dizsel 2010 2,010 2,010 2003 900 9,512
25 Granite Falls UnitNo 3 IC Diesel 2,010 2,010 2,010 2003 900 9,512
26 Grantte Falls UnitNo 1 (Hydro) HY Hydro 1200 956 154 1986
21 Janesvilie UnitNo 1 IC Digsel 1,365 1,365 1,365 1965 18 82 9,500
28 Janesville UntNo 2 IC Diesel 1,136 1135 1135 1972 18 82 9,500
29 Janesville UntNo 3 IC Diesel 670 670 670 1955 18 82 9,500
30 Janesville UntNo 4 Ic Diesel 1825 1.825 1825 1998 18 82 8,702
3 Kenyon UnitNo 2 Ic Diesel 1823 1,823 1,823 1997 1500 9,460
32 Kenyon UnitNo 3 IC Diesel 1806 1,806 1,806 1997 1500 9,460
33 Kenyon UnitNo 4 IC Dizsel 1.822 1822 1.822 1997 1500 9,460
34 Mountain Lake UntNo 1 ic Diesel 1,830 1875 1875 1998 14 60 10,371
35 Mountain Lake UnitNo 2 [ Diesel 1130 1125 1,125 1954 1460 11,029
36 Mountain Lake UnitNo 3 IC Diesel 1800 1,900 1,900 1998 14 60 10,154
37 Mountain Lake UnitNo 4 IC Diesel 1,900 1,900 1,900 1968 14 60 9,500
38 Mountain Lake UntNo 5§ IC Diesel 1360 1,380 1.380 1950 14 60 9,500
39 Sleepy Eye UnitNe 1 IC Diesel 1825 1,880 1,880 1999 3375 9,326
40 Sleepy Eye UnitNo 2 Ic Diesel 1825 1,830 1,830 2001 3375 9,326
41 Sleepy Eye UntNo 3 IC Diesel 1500 1,840 1.840 1961 1/2007 3375 9,326
42 Sleepy Eye UnitNo 4 IC Diesel 1,825 1,830 1,830 199% 3375 9,326
43 Sleepy Eye UnitNo 5 IC Diesel 1,825 1,200 1,200 1996 3375 9,500
44 Springfield Unit No 1 IC Diesel 1825 1,825 1825 1994 17 81 9,459
45 Springfield UnitNo 2 IC Diesel 1,825 1,825 1.825 1996 17 81 9,459
46 Springfield UnitNo 3 IC Diesel 1.825 1825 1825 1998 17 81 9,459
47 Springfield UnitNo 4 IC Diesel 1825 1825 1,825 1998 17 81 9459
48 Springfield UnitNo 5 IC Diesel 1825 1825 1,825 2001 17 81 9,459
48 Windom UnitNo 4 CcT No 2 O 2,500 2,800 2,800 1980 1330 12,884
50 Windom UnitNo C1 IC Diesel 1.830 2,000 2,000 2001 1808 9,328
51 Windom UnitNe C2 ic Diesel 1830 2,000 2,000 2001 18 08 9,328
52 Windom UnitNo C3 IC Diesel 1830 2,000 2,000 2001 1808 9,328
53 Willimar UnitNo 8T2 ST NG 6500 6,500 0 1956 000 19,700
54 Willmar UnitNo ST3 ST Coal 12,500 12,500 11,500 1970 000 18,200
55 Willmar UnitNo E04 IC Digsel 2,000 2,000 2,000 2000 1500 9,500
56 Willmar Unit No E05 Ic Diasel 2,000 2,000 2,000 2000 1500 9,500
57 Wilimar Unit No E06 IC Diesel 2,000 2,000 2,000 2000 1500 9,500
58 Wilimar Unit No SW1 IC Diesel 2,000 2,000 2,000 2000 1500 9,500
59 Willmar UnitNo SW2 IC Diesel 2,000 2,000 2,000 2000 1500 9500
60 Willmar UnttNo SW3 Ic Diesel 2,000 2,000 2,000 2000 1500 9,500
61 CMMPA Nebraska City 2 ST Coal 12,500 12,500 12,500 512009 270 9,330
62 CMMPA Big Stone Il ST Coal 30,000 30,000 30.000 5/2011 180 9,300
63 TOTAL GENERATING RESOURCE (MW) 195,132 186,830
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RESOURCE EXPANSION ANALYSIS

Table 4-3: Big Stone Il Member Purchase Power Resources
Modeled Operating Characteristics

Modeled Operating

Primary Generator C Charactenstics
Line Resource Fuel p Net Capacity - KW In Service Date for Var O&M Full Load
No F Type Type Rating {(KW) Summer Winter Date ($/MWh) Heat Rate
(a} () () (@) (e) ® (@ Q) 0] [0]
System Firm Purchases
WAPA Purchase [1]
1 Fairfax Purchase Hydro 1,775 1,685
2 Granite Falls Purchase Hydro 1,260 1767
3 Mountain Lake Purchase Hydro 942 1,160
4 Sleepy Eye Purchase Hydro 2,400 819
5 Springfield Purchase Hydro 947 1,261
8 Windom Purchase Hydro 7757 5624
7 Willmar Purchase Hydro 6,371 5761
NSP Full Requirements
8 Fairfax 2] (2 12/2008
9 Kasson i3] 3] 12/2008
Firm Purchases
10 Blue Earth - Alhant - Purchase Purchase 5,000 5,000 12/2018
11 Granite Falls - NSP Firm Purchase Purchase 608 608 4/2008
12 Non-Firm Purchases
13 NSP 55 Energy Purchase
14 Delano Purchase 4] 4) 5/2011
15 Glencoe Purchase (4] (4] 5/2011
16 Janesville Purchase 4] 4] 5/2011
17 Kenyon Purchase 4] (4] 52011
18 Mountan Lake Purchase 4] 4] 5/2011
19 Windom Purchase 4] 4] 5/2011
Sleepy Eye NSP A-15 Non-Firm
20  Purchase Purchase {51 [51 9/2007
Wind Resources
21 Blue Earth
22 Blue Breeze 1 Purchase Wind 1,250 234 399 5/2006 4/2026 000 N/A
23 Biue Breeze 2 Purchase Wind 1,250 234 399 5/2006 4/2026 000 N/A
CMMPA
24 Cedar Falis Purchase Wind 4,056 842 1,344 3/2005 12/2006 000 N/A
25 Wolf Wind Farm Purchase Wind 4,225 662 1.840 4/2006 3/2021 000 N/A
26 Jeffers Wind Energy Center Purchase Wind 6,760 1,008 2,299 1/2007 12/2031 000 N/A

[1] Summer/Wimnter ratings for WAPA reflect current July/January contract values

[2] Capacity under Fairfax NSP full requirements service I1s equal to projected peak demand less WAPA purchases

{3] Capacity under Kasson NSP full requirements service Is equal to projected peak demand

{4] NSP-55 purchases provide non-firm energy with minimum must take provisions at 55% of Member load net of WAPA purchases
[5) Sleepy Eye A-15 purchase provides non-firm energy at 100% block purchase of 3 MW summer and 2 MW winter

EMISSION COSTING

Effluents were modeled in Strategist to capture economic impacts of various
emissions. The emission costs reflected in the Analysis for PM10, CO, NOx, lead,
and CO2 were obtained from the externality costs published by the Minnesota Public
Utilities Commission (“PUC”) for Within 200 miles of Minnesota (or “MN200”") and
Rural. The Within 200 miles of Minnesota values were applied to the operation of Big
Stone Unit II, which is located in South Dakota. All other new resources were
assumed to be constructed in rural areas of Minnesota and were applied the Rural
values for emissions. The environmental externality values were adjusted from the
2004 values published by the PUC to 2006 values using a 2.4% general inflation rate,
and are depicted below in Table 4-4.

SO2 emission allowance costs were estimated assuming a market price of $600 per ton
in 2006 dollars, escalated over the Planning Period at 2.4%, and were applied to the
amount of SOz emissions produced by thermal resources modeled in each potential
expansion plan. Similarly, mercury emissions were assumed to be $70 million per
ton, or $35,000 per pound, in 2006 dollars, escalated at 2.4%.
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Section 4

Table 4-4: Estimated Minnesota Environmental Externality Values [1]

Rural Within 200 Miles of Minnesota
PMio $/ton 1,053 1,053
CO $/ton 05 0.5
NOx $/ton 125.8 125.8
Pb $/ton 552 552
C0:2 $/ton 3.82 0
Mercury $/ton 70,000,000 70,000,000
SOx $/ton 600 600

[1] Amaunts shown are in 2006 dollars

RESOURCE PLANNING RESULTS

The Strategist model developed over 400 potential expansion plans. The three plans
that ranked lowest in present value cost were identified as the optimum least-cost
plans as shown in Table 4-5. The present value utility cost variance shown in the table
represents the incremental cost increase for each plan from the lowest-cost plan. All
three of the optimum least-cost expansion plans showed that the Big Stone II Members
need to secure 30 MW of Big Stone Unit II capacity in 2011.

Plan 1, consisting of the planned 30 megawatts of the Big Stone Unit II in
2011, plus an additional 10 megawatts of installed wind capacity in 2011,
followed by 10 megawatts of supercritical pulverized coal capacity installed
every two to three years beginning in 2019, was found to be the least-cost
potential resource expansion plan. Based on the results of this plan, wind
turbine capacity of approximately 10 MW is a viable resource option for the
Big Stone II Members in 2011. This amount of wind capacity is
approximately equal to the Renewable Energy Objective of the Big Stone II
Members for 2012.

Plan 2 delays the installation of the 10 MW wind unit 9 years until 2020 and
moves the first 10 MW supercritical coal unit one year forward to 2018. The
incremental cost increase from Plan 1 was less than $1 million.

Plan 3 differs from Plan 1 by replacing the final 10 MW of supercritical coal
capacity in 2035 with 10 MW of IGCC capacity. The incremental cost
increase from Plan 1 was $3.4 million.

Out of the over 400 potential expansion plans, four sub-optimal plans were selected
for comparison purposes to demonstrate the effect of installing different technology
types. The four selected sub-optimal plans are described in more detail below.
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RESOURCE EXPANSION ANALYSIS

m  Plan 56 reduced the amount of Big Stone Unit 2 coal capacity to 20 MW
in 2011 and also included 30 MW of wind capacity added by 2016 and 10
MW of IGCC capacity in 2033. This plan reduced the total amount of
supercritical coal capacity added and would produce fewer emissions than
Plan 1; however, the incremental cost increase from Plan 1 was $34
million, due to the addition of more capitally intensive technologies.

m  Plan 66 has more additions in the first year of the Planning Period (50
MW, of which 30 MW is Big Stone Unit II capacity and the remaining 20
MW is wind capacity) than the lower cost expansion plans. It also
includes 30 MW of total wind capacity added over the Planning Period.
The incremental cost increase from Plan 1 was $38 million.

m  Plan 73 contains an installation of a combined cycle unit, at 10 MW, and
also adds 40 MW of IGCC resources in the later years of the Planning
Period. The incremental cost increase from Plan 1 was $41 million.

m  Plan 98 installed three technology types in 2011, including 20 MW of Big
Stone Unit 11 capacity, 20 MW of wind capacity, and 10 MW of combined
cycle capacity. The incremental cost increase from Plan 1 was $58
million.
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Table 4-5: Expansion Plan Results

Ranking of Potential Expansion Plans

Optimum Least-Cost Plans Selective Sub-Optimal Plans
Year of Installation 1 2 3 56 66 73 98

2011 BS 11 (30MW) | BS It (30MW) | BS I (30MW) | BS i (20MW) | BS I (30MW) | BS II (30MW) | BSII (20MW)
Wind (10MW) Wind (10MW) | Wind (20MW) | Wind (20MW) Wind (20MW)
CC (10MW)

2012 - - - _ - _ -
2013 _ - - _ - ~ -
2014 - - - _ - - -
2015 - - . - - - _ -
2016 _ R B Wind (10MW)
2017 _ _ _ Coal (10MW)

CC (10MW)

2018 _ Coal (10MW)

2019 Coal (10MW}) Coal (10MW) | Coal (10MW) | Coal (10MW) Coal (10MW)

2020 _ Wind (10MW) Wind (10MW)

2021 Coal (10MW) | Coal (10MW) | Coal (10MW) Wind (1OMW) | Coal (10MW) | Wind (10MW)

2022 _ _ - Coal (10MW) | Coal (10MW) | Coal (10MW)

2023 Coal (10MW) | Coal (10MW) | Coal (10MW) Coal (10MW)

2024 - - _ - - - -

2025 — _ _ Coal (10MW) | Coal (10MW) Coal (10MW)

2026 Coal (10MW} | Coal (10MW) | Coal (10MW} IGCC (10MW)

2027 - - _ - _ - _

2028 _ _ ~ Coal (10MW) | Coal (10MW) Coal (10MW)

2029 Coal (10MW) | Coal (10OMW) | Coal (10MW) IGCC {(10MW) ;

2030 - . - . -

2031 _ - _ Coal (10MW) | Coal (10MW) Coal (10MW)

2032 Coal (10MW) | Coal (10MW) | Coal (10MW) IGCC (10MW)

2033 _ _ _ IGCC (10MW) | Coal (10MW) Coal (10MW)

2034 - - - - - ; - -

i
‘

2035 Coal (10MW) | Coal (10MW) | IGCC (10MW) 1 IGCC (10MW)

PV Utility Cost
Variance - 954 | 3,400 34,373 38,459 | 40,862 58,339

(2006 $000) :

A sensitivity analysis was performed to investigate whether additional capacity from
Big Stone Unit II would be beneficial for the Big Stone Il Members. This analysis
indicates that at least 30 additional megawatts of capacity from Big Stone Unit II
could be cost-effectively added by the Big Stone II Members in 2011. This case is not
currently contemplated as a resource expansion alternative because all of the proposed
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RESOURCE EXPANSION ANALYSIS

Big Stone Unit II capacity is already allocated to the Big Stone II partners. However,
should additional capacity from the Big Stone Unit II become available, the resource
expansion analysis found that additional quantities of the Big Stone Unit II capacity
would provide for lower total present value costs for the Big Stone II Members as
compared with the lowest-cost base plan described previously. While the reserve
margin for the Big Stone II Members would obviously far exceed the 15 percent target
under this case, the lower-cost results of this case can be understood when compared
to the existing resource alternatives of the Big Stone II Members. The Big Stone II
Members rely heavily on market-priced non-firm and economy purchases, and
generation from owned, lower-efficiency steam resources, and oil-fired diesel
generation to serve their loads. In contrast, savings in energy costs the Big Stone II
Members could receive through low-cost energy available from the proposed Big
Stone Unit II are projected to offset the incremental fixed and capital costs associated
with the additional Big Stone Unit II capacity, resulting in lower total costs for power
than what is available from their existing resources.

DSM SCREENING

CMMPA is a project oriented, wholesale provider of power to its members, and as
such, CMMPA does not have any direct control over its members regarding the
development and implementation of demand-side management programs. In
accordance with Minnesota law, the members of CMMPA file reports with the DOC
regarding annual efforts made by the utility to implement conservation programs.
CMMPA regularly encourages it members to engage in conservation programs and it
is currently assisting its members with the development of an integrated SCADA and
load management system.

The impacts of DSM programs of the Big Stone II Members are addressed in two
ways in the Analysis. First, to the extent that historical levels of DSM (i.e., demand
and energy reduction) have occurred and are reflected in the historical demand and
energy data reported by the members, then the 2006 Load Forecast captures these
effects in the econometric forecast equations presented herein. As such, the forecast
load growth contained in this Analysis reflects continued growth in DSM demand and
energy reductions in proportion to the projected load growth of the Big Stone II
Members.

Even though the load forecast is already likely to contain the forecast effects of DSM
load reductions, and, hence, lower levels of need for new capacity, it is still necessary
to investigate whether additional amounts of DSM, beyond those already implemented
by the members, are warranted. To conduct this evaluation, we relied upon the
information provided by the Big Stone II Members in recent Conservation
Improvement Program filings. This data, supplemented by additional data provided
by the members, indicates that the average program expenditures and energy savings
across all DSM programs results in an estimated average costs per kilowatt hour save
in the range of $0.28.

This estimate of average program costs and savings for the Big Stone II Members was
combined with other assumptions regarding DSM program costs and impacts, as
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referenced in Table 4-6, below, to conduct a screening of the average costs and
benefits of DSM in the Strategist model. Utilizing Strategist and incorporating the
lowest-cost expansion plan described above, it is possible to investigate the existing
DSM programs implemented by the Big Stone II Members and the cost-effectiveness
of the programs with regard to their ability to avoid projected marginal energy costs
and costs of incremental capacity additions that are consistent with the optimum
resource expansion plan.

Table: 4-6: Average DSM Program Costs and Impacts for the Big Stone Il Members

DSM Program Attributes Value
Program Implementation Date 2011
Utility Program Cost $0.28/kWh
DSM Program Load Factor 40%
DSM Measure Life 10 yrs
DSM Measure Persistence 100%
DSM Program Free-Ridership 50%

Utilizing the assumptions presented in Table 4-6 and the avoided utility costs
developed from the lowest-cost expansion case, the Strategist model computed a cost
to benefit ratio under a Utility Cost Test of 0.57, indicating that the average benefits
received by the Big Stone II Members from avoided costs produced from the DSM
programs are projected to be 57% of the DSM program costs incurred by the
members. Because the existing DSM programs being undertaken by the Big Stone II
Members are not shown to be cost effective, it is reasonable to assume that should the
members decide or be required to implement additional DSM programs, that
additional DSM implementations would likely cost more per unit of benefit received
and, therefore, additional DSM implementation would show lower cost to benefit
ratios that those computed for the existing programs.

CONCLUSIONS

The resource expansion modeling demonstrates that growth in member and changes in
planned capacity results in the need for new capacity additions for the Big Stone II
Members in the near future. To meet this need, the Big Stone II Members will need to
acquire new capacity resources. Evaluations of available and possible resource
alternatives indicate that Big Stone Unit II is a viable, low-cost means for the Big
Stone II Members to meet this need. Furthermore, the beneficial results produced by
acquiring 30 MW of Big Stone Unit II capacity above the current allocation of the Big
Stone II Members underscores the need of the members to obtain low-cost, base-
loaded capacity.
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APPENDICES

The following appendices are included to provide supplemental information regarding
portions of this Resource Expansion Analysis:

Appendix A: Load Forecast Statistical Output

Appendix B: Big Stone IT Member Load Forecast Tables and Charts
Appendix C: Historical Weather Data

Appendix D: Big Stone II Member Economic Data
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N'01308101-00277-40101\Appendix doc  6/15/06



Appendix A
LOAD FORECAST STATISTICAL OUTPUT




Appendix A
Statistical Output

Member éounty
Member County Abbreviation Abbreviation

Blue Earth Faribault BE FAR
Delano Wright DE WRI
Fairfax Renville FA RENV
Glencoe McLeod GL MCLE
Granite Falls Yellow Medicine GR YELL
Janesville Waseca JA WAS
Kasson Dodge KA DODG
Kenyon Goodhue KE GOOD
Mountain Lake |Cottonwood MO COTT
Sleepy Eye Brown SL BROW
Springfield Brown SP BROW
Willmar Kandiyohi Wi KAND
Windom Cottonwood WN COoTT

Variable Key Codes

CDD Cooling Degree Days (Minneapolis - St. Paul Airport)
GDP Gross Domestic Product

HDD Heating Degree Days (Minneapolis - St. Paul Airport)
NEL Net Energy Requirements

PY Total Personal Income

RETSAL Total Retail Sales

Statistical Output Syntax Guide
Variable: County Abbreviation (if applicable), then Variable Key Code.
Example: FARGDP = Faribault County Gross Domestic Product
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Statistical Output: Blue Earth

Dependent Variable: LOG(BE_NEL)

Method: Least Squares

Date: 05/19/06 Time: 15:22

Sample: 1990 2005

Included observations: 16

Variable Coefficient Std. Error  t-Statistic Prob.

C 7.56 0.40 18.76 0.00
LOG(FARGDP) 0.52 0.05 9.62 0.00
CDD 8.57E-05 6.76E-05 1.27 0.23
HDD 2.60E-05 2.48E-05 1.05 0.32
R-squared 0.92 Mean dependent var 10.84
Adjusted R-squared 0.90 S.D. dependent var 0.14
S.E. of regression 0.04  Akaike info criterion (3.22)
Sum squared resid 0.02 Schwarz criterion (3.03)
Log likelihood 29.80 F-statistic 44 .98
Durbin-Watson stat 1.57 Prob(F-statistic) 0.00
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Statistical Output: Delano

Dependent Variable: LOG(DE_NEL)

Method: Least Squares

Date: 05/18/06 Time: 00:15

Sample: 1990 2005

Included observations: 16

Variable

c
LOG(WRIRETSAL)
CDD

R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
Durbin-Watson stat

Coefficient Std. Error  t-Statistic
4.05 0.16 25.24
0.95 0.03 36.66

7.57E-05 3.81E-05 1.99
0.99 Mean dependent var
0.99 S.D. dependent var
0.02 Akaike info criterion
0.01 Schwarz criterion
38.48 F-statistic

2.1 Prob(F-statistic)

Prob.

0.00
0.00
0.07

10.43
0.27

(4.43)

(4.29)
947.62
0.00
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Statistical Output: Fairfax

Dependent Variable: LOG{FA NEL)

Method: Least Squares

Date: 05/18/06 Time: 00:35

Sample: 1990 2005

Included observations: 16

Variable Coefficient Std. Error  t-Statistic
C 8.07 0.25 31.76
LOG(RENVGDP) 0.16 0.04 4.45
CDhD 2.73E-05 3.33E-05 0.82
HDD 5.35E-05 1.28E-05 4.18
R-squared 0.72 Mean dependent var
Adjusted R-squared 0.65 S.D. dependent var
S.E. of regression 0.02  Akaike info criterion
Sum squared resid 0.01 Schwarz criterion

Log likelihood 40.14 F-statistic
Durbin-Watson stat 1.81 Prob(F-statistic)

Prob.

0.00
0.00
0.43
0.00

9.42
0.04
(4.52)
(4.32)
10.41

0.00
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Statistical Output: Glencoe

Dependent Variable: LOG(GL NEL)

Method: Least Squares

Date: 05/18/06 Time: 00:57

Sample: 1990 2005

Included observations: 16

Variable

c
LOG(MCLEPY)
CDD

HDD
YEAR>2003

R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
Durbin-Watson stat

Coefficient Std. Error

3.23
1.15
1.07E-04
3.05E-05
(0.12)

0.95
0.94
0.03
0.01
36.76
2.28

t-Statistic
0.62 517
0.09 12.88
4.36E-05 2.46
1.59E-05 1.92
0.02 (4.91)

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
F-statistic
Prob(F-statistic)

Prob.

11.19

(3.97)
(3.73)
56.94

0.00
0.00
0.03
0.08
0.00

0.12

0.00

N 1013508 CMMPA\037268 - Load ForecasttWork Product - 5000\Statistical Appendix_Reformat xis

5/30/2006, R. W. Beck, Inc.



Statistical Output: Granite Falls

Dependent Variable: LOG(GR NEL)

Method: Least Squares

Date: 05/18/06 Time: 01:10

Sample: 1990 2005

Included observations: 16

Variable Coefficient Std. Error  t-Statistic
Cc 8.28 1.33 6.25
LOG(YELLPY) 0.34 0.23 1.47
CDhD 8.99E-05 8.66E-05 1.04
HDD 1.68E-05 3.30E-05 0.51
R-squared 0.26 Mean dependent var
Adjusted R-squared 0.08 S.D. dependent var
S.E. of regression 0.06 Akaike info criterion
Sum squared resid 0.04 Schwarz criterion

Log likelihood 24 .47 F-statistic
Durbin-Watson stat 1.37  Prob(F-statistic)

Prob.

0.00
0.17
0.32
0.62

10.31
0.06
(2.56)
(2.37)
1.43
0.28
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Statistical Output: Janesville

Dependent Variable: LOG(JA NEL)

Method: Least Squares

Date: 05/18/06 Time: 09:47

Sample: 1991 2005

Included observations: 15

Variable Coefficient Std. Error  t-Statistic
Cc 5.88 0.28 20.65
LOG(WASRETSAL) 0.70 0.06 11.13
CDD 1.56E-04 3.44E-05 4.53
R-squared 0.95 Mean dependent var
Adjusted R-squared 0.94 S.D. dependent var
S.E. of regression 0.02  Akaike info criterion
Sum squared resid 0.01 Schwarz criterion

Log likelihood 37.04  F-statistic
Durbin-Watson stat 1.72  Prob(F-statistic)

Prob.

0.00
0.00
0.00

9.28
0.10

(4.54)

(4.40)
114.73
0.00
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Statistical Output: Kasson

Dependent Variable: LOG(KA NEL)

Method: Least Squares

Date: 05/18/06 Time: 10:43

Sample: 1990 2005

Included observations: 16

Variable Coefficient Std. Error  t-Statistic
C 2.37 0.54 4.34
LOG(DODGPY) 1.21 0.08 14.81
CDD 1.15E-04 7.61E-05 1.51
HDD 5.39E-05 2.60E-05 2.07
R-squared 0.97 Mean dependent var
Adjusted R-squared 0.96 S.D. dependent var
S.E. of regression 0.05  Akaike info criterion
Sum squared resid 0.03 Schwarz criterion

Log likelihood 28.23 F-statistic
Durbin-Watson stat 2.54  Prob(F-statistic)

Prob.

0.00
0.00
0.16
0.06

10.05
0.23
(3.03)
(2.84)
111.31
0.00
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Statistical Output: Kenyon

Dependent Variable: LOG(KE_NEL)

Method: Least Squares

Date: 05/18/06 Time: 16:07

Sample(adjusted): 1991 2005

Included observations: 15 after adjusting endpoints
Convergence achieved after 18 iterations

Variable Coefficient Std. Error  t-Statistic
C 1.52 1.28 1.18
LOG(GOODPY) 1.13 0.18 6.37
CDD 8.86E-05 3.19E-05 2,78
HDD 2.34E-05 1.50E-05 1.56
AR(1) 0.57 0.21 2.77
R-squared 0.97 Mean dependent var
Adjusted R-squared 0.96 S.D. dependent var
S.E. of regression 0.02  Akaike info criterion
Sum squared resid 0.01 Schwarz criterion

Log likelihood 37.68 F-statistic
Durbin-Watson stat 1.46 Prob(F-statistic)

Prob.

0.26
0.00
0.02
0.15
0.02

9.60
0.12
(4.36)
(4.12)
84.64
0.00
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Statistical Output: Mountain Lake

Dependent Variable: LOG(MO NEL)

Method: Least Squares

Date: 05/18/06 Time: 11:35

Sample: 1990 2005

Included observations: 16

Variable Coefficient Std. Error  t-Statistic Prob.

C 4.88 0.65 7.52 0.00
LOG(COTTGDP) 0.84 0.12 6.95 0.00
CDD 3.40E-04 1.05E-04 3.23 0.01

R-squared 0.87 Mean dependent var 9.79
Adjusted R-squared 0.85 S.D. dependent var 0.19
S.E. of regression 0.07  Akaike info criterion (2.24)
Sum squared resid 0.07  Schwarz criterion (2.09)
Log likelihood 20.90 F-statistic 42.34

Durbin-Watson stat 2.43  Prob(F-statistic) 0.00
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Statistical Output: Sleepy Eye

Dependent Variable: LOG(SL_NEL)

Method: Least Squares

Date: 05/18/06 Time: 11:47

Sample: 1990 2005

Included observations: 16

Variable Coefficient Std. Error  t-Statistic Prob.

C 7.18 0.33 21.60 0.00
LOG(BROWGDP) 0.49 0.05 10.67 0.00
CDD 8.91E-05 4.08E-05 218 0.05
HDD 1.44E-05 1.44E-05 1.00 0.34
R-squared 0.93 Mean dependent var 10.62
Adjusted R-squared 0.92  S.D. dependent var 0.09
S.E. of regression 0.03  Akaike info criterion (4.18)
Sum squared resid 0.01 Schwarz criterion (3.98)
Log likelihood 37.41 F-statistic 56.55
Durbin-Watson stat 1.60 Prob(F-statistic) 0.00
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Statistical Output: Springfield

Dependent Variable: LOG(SP_NEL)

Method: Least Squares

Date: 05/19/06 Time: 09:02

Sample: 1990 2005

Included observations: 16

Variable Coefficient Std. Error  t-Statistic

C 6.69 0.39 17.00 0.00
LOG(BROWRETSAL) 0.60 0.07 8.09 0.00
CDD 1.39E-04 4.86E-05 2.87 0.01

YEAR>2003 0.06 0.03 2.32 0.04

R-squared 0.95 Mean dependent var 10.14

Adjusted R-squared 0.94 S.D. dependent var 0.12

S.E. of regression 0.03  Akaike info criterion (3.96)
Sum squared resid 0.01 Schwarz criterion (3.77)
Log likelihood 35.68 F-statistic 73.65

Durbin-Watson stat 1.34 Prob(F-statistic) 0.00
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Statistical Output: Wilmar

Dependent Variable: LOG(WI NEL)

Method: Least Squares

Date: 05/18/06 Time: 12:10

Sample: 1990 2005

Included observations: 16

Variable

c
LOG(KANDPY)
CDD

HDD

R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
Durbin-Watson stat

Coefficient Std. Error

5.18

1.01
6.59E-05
3.52E-05

0.97
0.96
0.03
0.01
36.52
1.39

t-Statistic
0.47 10.91
0.07 15.37
4.43E-05 1.49
1.54E-05 2.29

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
F-statistic
Prob(F-statistic)

Prob.

0.00
0.00
0.16
0.04

12.39
0.14
(4.06)
(3.87)
111.86
0.00
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Statistical Output: Windom

Dependent Variable: LOG(WN NEL)

Method: Least Squares

Date: 05/18/06 Time: 12:25

Sample(adjusted): 1991 2005

Included observations: 15 after adjusting endpoints
Convergence achieved after 7 iterations

Variable Coefficient Std. Error  t-Statistic
C 9.49 0.98 9.63
LOG(COTTGDP) 0.28 0.16 1.80
CDD 7.68E-05 3.78E-05 2.03
AR(1) 0.87 0.09 10.10
R-squared 0.97  Mean dependent var
Adjusted R-squared 0.96 S.D. dependent var
S.E. of regression 0.03  Akaike info criterion
Sum squared resid 0.01 Schwarz criterion

Log likelihood 33.66 F-statistic
Durbin-Watson stat 1.99 Prob(F-statistic)

Prob.

0.00
0.10
0.07
0.00

11.00
0.14
(3.96)
(3.77)
104.85
0.00
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Appendix B

BIG STONE Il MEMBER LOAD FORECAST
TABLES AND CHARTS
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Historical and Projected Net Energy for Load - Delano
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Historical and Projected Net Energy for Load - Sleepy Eye
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Historical and Projected Net Energy for Load - Springfield
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Historical and Projected Net Energy for Load - Windom
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Historical and Projected Non-coincident Peak Demand - Windom
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Appendix C
HISTORICAL WEATHER DATA
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Appendix D
BIG STONE Il MEMBER ECONOMIC DATA
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