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Chairman Knox and Committee Members:

- My name is Alan Anderson and I am a shareholder attorney and the Vice-Chair of the Polsinelli
Shughart law firm’s Energy Practice Group. Joining me this morning are Dr. Scott White,
founder of the Kansas Energy Information Network, J. Britton Gibson, shareholder attorney in
the Polsinelli Shughart Energy Practice Group, and Luke Hagedorn, associate attorney in the
Polsinelli Shughart Energy Practice Group. Thank you for allowing us to appear before you
today to discuss the economic impacts of the Kansas Renewable Portfolio Standard generally,
and wind energy generation projects specifically, on the state of Kansas and its citizens.

In addition to our testimony this morning, Dr. White, Mr. Gibson, Mr. Hagedorn and I have
prepared a written report entitled “The Economic Benefits of Kansas Wind Energy” (the
“Report”). Copies of this report have been distributed to the Joint Committee Members this
morning, but the full Report will also be made available online at the Polsinelli Shughart
website, http://www.polsinelli.com//files//upload/StudyKansasWind.pdf. @My testimony this
morning is intended to summarize the key findings contained in this report, but we encourage the
Joint Committee Members and any other interested parties to review the report for a more
complete analysis of these important issues.

A. OVERVIEW

In the last decade, numerous wind energy generation projects spanning the state of Kansas have
come online. While it is clear that the nineteen wind energy projects currently in operation and
under construction in Kansas have significantly impacted the Kansas economy at the local,
county and state levels, specific data about the actual economic impacts generated by these
projects is not readily available. This report provides empirical, factual data based upon reports
and actual experiences of Kansas citizens, utilities, and project developers. The report then seeks

Chicago | Dallas | Denver | Edwardsville | Jefferson City | Kansas City | Los Angeles | New York
Overland Park | Phoenix | St. Joseph | St. Louis | Springfield | Topeka | Washington, DC | Wilmington

In California, Polsinelli Shughart LLP. Joint Energy and Environmental
370778.1 Policy Committee

November 19 and 20, 2012
Attachment: 28 :



*f’f*‘";Pols'PﬁllLf”
7~ Shu ghart

Joint Committee on Energy and Environmental Policy
November 20, 2012
Page 2

to compare that empirical data against non-partisan academic studies of the potential economic
impacts of wind generation for state and local economies.

B. KEY FINDINGS

The key findings of our Report are as follows:

1. New Kansas wind generation is cost-effective when compared to other sources of new
intermittent or peaking electricity generation.

Dockets filed for recently built utility energy projects indicate that wind projects are
providing Kansas utilities with cheaper power per megawatt-hour (“MWh”) than other forms
of intermittent or peaking electricity generation, including natural gas. As a result, the
impact on electricity rates for retail customers for new wind generation is roughly equivalent
to, or often less than, the rate impact that would be caused by other forms of new generation.

Actual Costs Per MWh of New Non-Baseload Generation in Kansas

Natural Gas Wind: Utility-Owned Wind: Power Purchase
(Emporia Energy Center) (Central Plains, Flat Ridge) Agreements (Ironwood, Post Rock)

2. Wind generation is an important part of a well-designed electricity generation portfolio, and
provides a hedge against future cost volatility of fossil fuels.

Wind generation is not intended to be a substitute for coal or natural gas generation, but
instead plays an important role in balancing a utility’s load demands and offsetting volatile
fuel costs. Because the bulk of wind generation costs are paid upfront (or set at a
predetermined rate for the life of the project in the case of wind power purchased through a
power purchase agreement), utilities use wind generation to introduce known costs into their
long-term portfolios to hedge against the future cost volatility of fossil fuels.

3. Wind generation has created a substantial number of jobs for Kansas citizens.

Based upon empirical data from each of the Kansas wind farms and economic studies
conducted by third-party sources, Kansas wind generation has created a significant number
of jobs for Kansas citizens:

370778.1
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Jobs Created by Kansas Wind Generation
Per Avg. Project
Total Impact Per MW (150 MW)
Job Creation
Total Jobs Created 12,316 4.65 697.02
Jobs (Construction Phase) 3,484 1.39 208.50
Jobs (Operation Phase) 263 0.10 14.52
Jobs (Indirect & Induced) 8,569 3.16 474.00
4. Wind generation has created significant positive impact for Kansas landowners and local

economies.

Empirical data from each of the Kansas wind farms and economic studies conducted by non-
partisan sources indicate that Kansas wind generation has created the following additional
economic impacts for the state:

Additional Economic Benefits of Kansas Wind Generation

Per Avg. Project
Total Impact ‘Per MW (150 MW)
Landowner Lease Payments
Annually $13,673,302 $4,639 $695.,850
Over 20-Year Project Life $273,466,040 $100,761.25 $15,114,187.91
Annually $10,414,609 $3,837.37 $575,604.77
Over 20-Year Project Life $208,292,180 $76,747.40 $11,512,095.40

5. The Kansas Renewable Portfolio Standard is an important economic development tool for
attracting new businesses to the state.

Sustainability is an increasingly important factor to companies looking to locate new facilities
and the RPS is the most visible symbol to companies evaluating a state’s commitment to
sustainability. Should the RPS be eliminated, or reduced to a non-material level, a similarly
clear negative message would be sent to those companies that include sustainability as a factor in
site selection.
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C. CONCLUSION

Kansas is fortunate to be in a position to truly be a leader in an “all-of-the-above” energy
strategy and, while there have been some attempts to guess at the impact of what wind energy
development has done and will continue to do for the Kansas economy, there had not been a
good study evaluating the data as to what has actually happened. Fortunately, because the
Kansas utilities have embraced wind energy generation as a valuable component of their energy
portfolios and made significant strides towards accomplishing the state’s RPS goal of twenty
percent renewable energy by the year 2020, the data that is required to do this economic analysis
is now publicly available.

Based upon empirical data from the wind energy projects currently operating and under
construction in the state, we can make the following conclusions:

1.) New Kansas wind generation is cost-effective when compared to other sources of new
electricity generation, as substantiated by the public reports filed by the utilities with the
KCC.

2.) Wind generation is an important part of a well-designed electricity generation portfolio,
and provides a hedge against future cost volatility of fossil fuels.

3.) Wind energy generation has provided a substantial number of jobs for Kansas citizens,
and provides important economic benefits for landowners and local economies.

4.) The Kansas Renewable Portfolio Standard (RPS) is an important economic development
tool for attracting new businesses to the state.

It was our objective when drafting this Report to facilitate thoughtful policy discussions about
these issues, as they will remain important to Kansas now and in the years to come. We hope
that the Member of this Joint Committee will find it useful as they evaluate critical energy policy
issues for the state is the upcoming legislative sessions.

3707781
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I EXECUTIVE SUMMARY
A, OVERVIEW

In the last decade, numerous wind energy generation projects spanning the state of Kansas have
come online. While it is clear that the nineteen wind energy projects currently in operation and
under construction in Kansas have significantly impacted the Kansas economy at the local,
county and state levels, specific data about the actual economic impacts generated by these
projects is not readily available. This report provides empirical, factual data based upon reports
and actual experiences of Kansas citizens, utilities, and project developers. The report then seeks
to compare that empirical data against non-partisan academic studies of the potential economic
impacts of wind generation for state and local economies.

B. KEY FINDINGS
The key findings of this report are as follows:

1. New Kansas wind generation is cost-effective when compared to other sources of new
intermittent or peaking electricity generation.

Dockets filed for recently built utility energy projects indicate that wind projects are
providing Kansas utilities with cheaper power per megawatt-hour (“MWh”) than other forms
of intermittent or peaking electricity generation, including natural gas. As a result, the
impact on electricity rates for retail customers for new wind generation is roughly equivalent
to, or often less than, the rate impact that would be caused by other forms of new generation.

Actual Costs Per MWh of New Non-Baseload Generation in Kansas

2. Wind generation is an important part of a well-designed electricity generation portfolio, and

provides a hedge against future cost volatility of fossil fuels.

Wind generation is not intended to be a substitute for coal or natural gas generation, but
instead plays an important role in balancing a utility’s load demands and offsetting volatile
fuel costs. Because the bulk of wind generation costs are paid upfront (or set at a
predetermined rate for the life of the project in the case of wind power purchased through a
power purchase agreement), utilities use wind generation to introduce known costs into their
long-term portfolios to hedge against the future cost volatility of fossil fuels.

3. Wind generation has created a substantial number of jobs for Kansas citizens.

Based upon empirical data from each of the Kansas wind farms and economic studies
conducted by third-party sources, Kansas wind generation has created a significant number
of jobs for Kansas citizens:




Jobs Created by Kansas Wind Generation

Per Avg. Project
Total Impact Per MW 150 M
)
Total Jobs Created 12,316 4.65 697.02
Jobs (Construction Phase) 3,484 1.39 208.50
Jobs (Operation Phase) 263 0.10 14.52
Jobs (Indirect & Induced) 8,569 3.16 474.00

4. Wind generation has created significant positive impact for Kansas landowners and local
economies.

Empirical data from each of the Kansas wind farms and economic studies conducted by non-
partisan sources indicate that Kansas wind generation has created the following additional

economic impacts for the state:

Additional Economic Benefits of Kansas Wind Generation

Per Avg. Project
Total Impact Per MW 150 M

$695,850
$15,114,187.91

Annually
Over 20-Year Proj

01 Onl G
Annually $10,414,609 $3,837.37 $575,604.77
Over 20-Year Project Life $208,292,180 $76,747.40 $11,512,095.40

5 The Kansas Renewable Portfolio Standard is an important economic development tool for
attracting new businesses to the state.
Sustainability is an increasingly important factor to companies looking to locate new
facilities and the RPS is the most visible symbol to companies evaluating a state’s

commitment to sustainability. Should the RPS be eliminated, or reduced to a non-material
level, a similarly clear negative message would be sent to those companies that include

sustainability as a factor in site selection.

IL INTRODUCTION

In May of 2009, Kansas Governor Mark Parkinson signed into law a piece of comprehensive
energy legislation, Senate Bill 108, the Economic Revitalization and Reinvestment Act. One of
the provisions in that legislation enacted a Renewable Portfolio Standard (“RPS”) for the state of
Kansas, stating “the nation’s energy challenge provides the opportunities for a ‘made in
America’ energy program, and Kansas is ready to be a leader in that effort. I look forward to the
new jobs, more wind power, and the stronger economy. that will be a result of this legislation.”
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Now, three years into the RPS program, Kansas has capitalized on its access to one of the best
energy resources in the country to develop an important wind industry in the state. The nineteen
wind projects currently in operation or under construction and the direct and indirect
manufacturing jobs that have come to Kansas have created thousands of jobs for Kansans, and
encouraged investments of hundreds of millions of dollars in local economies.

Unfortunately, very few studies have been conducted that provide an accurate, empirical analysis
of the true economic impacts of the wind industry on the Kansas local, county and state
economies. This report endeavors to answer some of the fundamental questions that will be
raised as Kansas maps out its future energy goals:

1.) What is the actual cost of new wind generation as compared to similar new generation
from other resources?

2.) How many jobs does the Kansas wind industry create?
3.) What are the economic impacts for landowners that site wind projects on their property?

4.) What are the economic impacts for local and county governments that host wind
projects?

5.) What is the value of the Renewable Portfolio Standard for Kansas beyond the power
generated for Kansas utilities?

In order to help facilitate thoughtful policy discussions about these issues, this report analyzes
the ample data that has been provided by the wind energy projects across the state, as well as
various academic and economic analyses of the impacts that wind generation can provide for
state and local economies, in order to determine the actual benefits that Kansas wind generation
has brought to the Kansas economy.

III. PRIMER ON KANSAS’ WIND RESOURCE

In order to understand the current status of the wind industry in Kansas and its impact on the
state economy, it is necessary to first understand why Kansas is uniquely positioned to reap its
extraordinary wind resource.

A. KANSAS’ ABUNDANT WIND RESOURCE

Kansas enjoys one of the best wind resources in the world, ranking between first and third
among the states in terms of total wind capacity.> To quantify this resource, wind speed
measurements are taken at several heights that reflect typical wind tower hub heights: 50 meters,
80 meters, and 100 meters. As Figure 1 below illustrates, at 50 meters most of western Kansas
has access to “Class 4” winds, with wind speeds ranging from 7.5 to 8.1 meters per second, with
a number of additional locations reaching “Class 5™ status, with wind speeds ranging from 8.1 to
8.6 meters per second.>
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Figure 1: Kansas Annual Wind Speeds at 50 meters

To understand how Kansas’ access to wind compares to other states across the country, it is
necessary to consult Figure 2 below, which illustrates the wind speeds at a height of 50 meters

for the entire United States.*

Figure 2: U.S. Wind Resource Map at 50 Meters (U.S. Department of Energy, National Renewable Energy

Laboratory)
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As Figure 2 shows, Kansas is well positioned in America’s “Wind Belt.” This geographic
advantage means that Kansas has access to a robust renewable energy source that few other
states share. ~ Kansas and its neighboring Plains states have access to one of the best wind
resources in the United States. As Figure 3 below shows, the electrical transmission grid in the
U.S. is broken into three distinct electrical interconnections: ERCOT, which serves most of
Texas, the Western Interconnect, which serves all states west of the Colorado-Kansas state-line,
and the Eastern Interconnect. With new transmission projects in the works to alleviate
bottlenecks in the grid (See Section C.1 below), Kansas is in a prime position to export power
from its excellent wind resource.

Eastern
Interconnection /(

Western N
Interconnection

B 230,000 volts
B 345,000 volts
B8 500,000 volts
& 765,000 volts
“ High-veltage direct current

Interconnection

Figure 3: The United States Transmission Grid.’

Prior to 2012, Kansas ranked ninth among states in terms of operational wind energy.°® Building
on this success, Kansas has led the nation in new wind energy construction in 2012, with an
anticipated operational wind energy capacity of approximately 2,714 MW by the end of 2012.”

B. HISTORY

The substantial growth in Kansas’ wind energy capacity in 2012 has been the culmination of
more than a decade of hard work by Kansas’ citizens, utilities and electrical cooperatives, local,
county and state officials, and third-party participants.

Although Kansas has long been known for the winds sweeping across its prairielands, it was not
until 1999 that Westar Energy (then Western Resources) took the first steps into utility-scale
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wind power with the installation of two 600 kW Vestas wind turbines near the Jeffrey Energy
Center in Pottawatomie County, north of St. Marys, Kansas. In 2001, Westar’s Jeffrey Energy
Center project was followed by the state’s first large scale wind farm, the Gray County Wind
Project built near the town of Montezuma by NextEra Energy Resources (then FPL Energy).
Containing 170 Vestas 600 kW turbines with a total installed capacity of 112 MW, the Gray
County Wind Project is still operating today.

Since those early successes, at least one project has come online in Kansas every year since
2008, (see Table 1), and the period from 2011-2012 has seen a boom that will nearly double the
state’s installed wind capacity (see Table 2).

Table 1: Operating Kansas Wind Farms as of November, 2012

_ : . Size Began- Do T A
Name “County “(MW) . Operation - Developer = ° Power Off-taker (Owner)
NextEra Energy | MKEC
Gray County Gray 112 2001 Resources (NextEra)
Elk River Butler 150 2005 Iberdrola Empire District (Iberdrola)
. EDF Renewable | KCP&L
Spearville Ford 100.5 2006 Energy (KCP&L)
. . Sunflower, Midwest Energy,
f;?a‘;l;yl Hlls, || incoln/ Bllsworth | 100.8 2008 Eg‘ﬁewmd KCBPU (Enel Green Power
&y North America (“Enel™))
, . Sunflower Electric, Midwest
Is’;gosléyul-hlis, Lincoln 150 2008 ’g;a:ieWmd Energy, Springfield,
gy Independence P&L (Enel)
L Westar, Empire District
Meridian Way | Cloud 201 2008 EDP Renewables (EDP Renewables)
. . Westar
Flat Ridge Ia Barber 50 2009 BP Wind (BP Wind)
. . Westar
Flat RidgeIb | Barber 50 2009 BP Wind (Westar)
Central Plains | Wichita 99 2009 RES Americas Westar
(Westar)
. EDF Renewable | KCP&L
= 2
Spearville Il Ford 48 2010 Energy (KCP&L)
Greensburg Kiowa 12.5 2010 John Deere Kansas Power Pool, City of
Greensburg (Exelon)
. TradeWind TVA (Enel Green Power
Caney River Elk 200 2011 Energy North America)
Hilliard / Wind Westar
- 2 2
Post Rock Ellsworth 201 2012 Capital Group (Wind Capital Group)
. CPV Renewable | KCP&L (Duke Energy /
- 2
Cimarron Il Gray 131 2012 Energy Sumitomo Corp. of America
. Westar (Duke Energy /
[ronwood Ford/Hodgeman 168 2012 Infinity Sumitomo Corp. of America)
Barber. Kingman Associated Electric
Flat Ridge 2 Sumne’r Halg er ’ 470.4 2012 BP Wind Cooperative, SWEPCO
» 4P (BP Wind)
. EDF Renewable | KCP&L
Spearville 3 Ford 100.8 2012 Energy (KCP&L)
Total 2,345.6
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Table 2: Kansas Wind Farms Under Construction As of November, 2012

Name .. County = -~ (MW) " Operation = ' Dey Ker (Qwner) - °
Shooting Star Kiowa 105 2012 Clipper Sunflower Electric (Exelon)
. " CPV Renewable | TVA
Cimarron | Gray 165 2012 Energy (CPV Renewable Energy)
, NextEra Energy | KCP&L
5
Ensign Gray 9 2012 Resources (NextEra)
Total 369

Though there were a number of early wind projects in Kansas, Table 1 above illustrates that
there was a significant increase in project development beginning in 2008 and 2009. A lot of this
growth is the result of steady improvements in wind generation technology and increasing access
to new areas of the state due to the expansion of transmission infrastructure (as discussed in
Section Il1.C.1, below). This is also the period when the Kansas state legislature adopted the
state’s Renewable Portfolio Standard (“RPS”), a policy implemented to diversify the state’s
electricity generation mix by adding more renewable generation.

Prior to 2009, demand for wind energy in Kansas was driven by voluntary measures. Some
utilities, like Empire District Electric (“Empire”), began purchasing wind energy due, in part, to
high natural gas prices and a high percentage of natural gas baseload generation, which wind-
powered generation could offset. Empire believed that the addition of wind power to their system
was a way to “decrease exposure to natural gas, provide a hedge against any future global
warming legislation” and to help them provide their customers “lower, more stable prices.”®
Empire noted that the energy purchased from wind farms allowed them to decrease the amount
and percentage of electricity generated by natural gas, and thus decrease their exposure to fuel
price volatility.” Similarly, the Kansas City Board of Public utilities saw wind power as “a hedge
against high market purchase prices” and estimated their 20-year power purchase agreement for
wind power would save the utility $3 million during the first decade.'® Ultimately, some utilities
decided to participate in the voluntary RPS that then-Governor Kathleen Sebelius had proposed,
while others foresaw the potential for a future, mandatory, RPS.

Since 2009, demand for renewable energy in Kansas by public utilities has been driven by the
RPS, as passed by the Kansas Legislature in May 2009 through Senate Substitute bill for H. 2369
and incorporated by Kansas Statutes Annotated (K.S.A.) 66-1256 through 66-1262.'" Under the
RPS, every regulated public utility in the state is required to own or purchase renewable
generation, such that the nameplate capacity of the renewable generation owned or purchased by
the utility satisfies the following minimum threshold percentages of the utility’s average three-
year annual peak retail sales:

e 10 percent for 2011 through 2015
s 15 percent for 2016 through 2019
® 20 percent for 2020 and beyond

LSINELLLSHUGHART / KANSAS ENERGY INFORMATION NETWORK:
10




Importantly, for renewable capacity generated in Kansas, utilities are awarded an additional 10
percent credit toward their requirements, thus incentivizing utilities to keep the renewable
projects, and the economic benefits that they create, within the state. Additionally, a key
provision of the RPS language was a one percent cap on the rate impact of compliance.12 Under
this guideline, the Kansas Corporation Commission (“KCC”) is permitted to exempt any utility
that can demonstrate that compliance with the RPS would cause retail rates to increase by one
percent or more. This effectively ensures that, to the extent that there is a cost associated with
developing renewable generation opportunities as compared to traditional fuel sources, the rate
impact for retail customers will be minimal.

Since 2010, the KCC has prepared and submitted an annual report to the Legislature that details
each utility’s progress toward fulfilling its RPS requirements, including forecasts for its
renewable energy generation over the next 20 years. The most recent data for each of the six
affected utilities are summarized in the following Table 3.

Kansas Utilities
Empire KCP&L Westar KEPCo Midwest J Sunflower
Renewable
N = Capacity (MW) 297 178.8 737 114 57 141
< 3 RES Requirement -
2 g 10% (MW) 5.1 163.6 456.2 416 . 30.2 67.9
Surplus / Deficit 291.9 16.2 280.8 . 72.4 26.8 73.1
R Renewable ar = ‘
B Capacity (MW) 297_ 281.8 737 114 57 2565
€ ¢ [RES Requirement - - o o,
g % 15% (MW) 8.1 284.2 742.3 ‘ 67.4 53.4 112.8
= Surplus / Deficit 288.9 2.4 -5.3 46.6 3.6 142.2
Renewable ;
E Canacity (MW) 297 375.7 . 737 114 57 200
o —L—u* , ,
S © |JRES Requirement - ] :
S % 20% (W) 113 398.7 1023.7 94.2 752 156.5
= Surplus / Deficit 285.7 -23 -286.7 19.8 -18.2 43.5
Il |  RES Requirement Met ] | I Res Requirement Not Met |

Table 3: Kansas Utilities' Progress towards meeting Kansas Renewable Portfolio Standard

As the chart above illustrates, all Kansas utilities currently have enough renewable generation in
their portfolios to satisfy the RPS through 2015, with most possessing far more renewable
generation than is required. Additionally, most Kansas utilities currently have more than enough
renewable generation in their portfolios to satisfy the 15 percent threshold that will take effect
from 2016 through 2019, with only a small amount of additional renewable generation required
for Westar and Midwest.




C. FUTURE PROJECT DEVELOPMENT

Despite the significant growth the Kansas wind industry has experienced over the past few years,
the vast majority of the state’s wind resource remains untapped. This growth potential is
attributable to many factors, including the fact that the wind resource in Kansas is still
significantly underutilized, with a large number of potential projects sites ready to be developed.
While some of these sites simply await a buyer, some of them merely require access to sufficient
transmission to move the electricity, while others require incremental improvements in wind
generation technology.

1. Expansion of the Transmission Grid

Wind energy projects are viable only if they have access to a transmission grid that can transport
the power to customers. Historically, this has been an important factor for wind project
developers looking for suitable project locations in Kansas, because the bulk of the state’s best
wind resource is located in areas with limited access to transmission lines. This issue is currently
being addressed by a number of public and private entities.

The Kansas “V-Plan,” the northern portion of the Southwest Power Pool’s (“*SPP”) “Y-Plan,” is
particularly noteworthy. The “V-Plan” consists of high-voltage transmission that connects
eastern and western Kansas with the dual purpose of improving electric reliability and carrying
more electricity from various sources, including wind, and thus further establishing a competitive
energy market in the state. Two companies, ITC Great Plains and Prairie Wind Transmission,
LLC, a joint venture between Westar Energy and Electric Transmission America, are
participating in the construction of this 180-mile transmission line which is expected to be
completed in 2014. The “Y-Plan” will help support the addition of 2,500 MW of new wind
generation in Kansas, Oklahoma, and the Texas panhandle.'*

In addition to the “V-Plan,” ITC is also developing a 210-mile high-voltage transmission line
between Spearville, Kansas and Axtell, Nebraska. Construction of this line, known as the
“KETA Project” began in 2009 and is expected to be completed by the end of 2012."° Once
completed, the KETA Project, which was encouraged by the Kansas Electric Transmission
Authority (“KETA”), will support renewable generation development by providing more
potential interconnection locations and transmission capacity for renewable energy generators.'®

Finally, Clean Line Energy, a private company based in Houston, Texas, is in the process of
developing a significant transmission project across the state known as the “Grain Belt Express
Clean Line.” Once constructed, this privately-owned project will provide a 700-mile, 600 kV
extra high voltage direct current (“HVDC”) transmission line starting in Kansas and running east
through Missouri, enabling Kansas wind to be exported to serve utility customers in Missouri,
Illinois, Indiana, and points farther east. Clean Line anticipates that this project will enable
approximately $7 billion of new, renewable energy projects to be built.!” Clean Line Energy has
set 2018 as the goal for commercial operation of this new transmission line.®

As Figure 4 below illustrates, these new transmission lines are located in the heart of Kansas’
most productive wind areas and provide valuable paths to market for future wind projects in
those areas.
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Figure 4: New Kansas Transmission Projects (Wind speeds at 80 meters)

2. Improvements in Wind Generation Technology

Generally speaking, wind speeds increase as turbine heights (referred to as “hub heights”)
increase. Since wind speed is the single most important factor in creating electricity out of the
wind, tapping into high winds is key to a successful wind project. For this reason, the most
noticeable wind turbine technology improvements have focused on taller hub heights and larger
rotor diameters. The combination of these improvements have led to significant increases in
efficiency, which have resulted in wind farms with higher capacity factors or similar capacity
factors in areas with lesser winds or lower elevations.

Wind speeds have historically been measured at 50 meters for wind farm development and
subsequent wind maps (such as that shown in Figure 1) reflected this. However, utility-scale
wind turbine hub heights have been significantly higher than 50 meters for many years (as an
example, the Gray County wind farm, built in 2001, has a hub height of 65 meters).

On average, Kansas possesses a robust wind resource at a height of 50 meters. However, as
Figure 5 below illustrates, at a height of 80 meters, roughly half the state experiences average
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wind speeds between 8 and 9 meters per second,19 which is well above the 7 to 8 meters per
second commonly found at a height of 50 meters.
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Figure 5: Kansas Annual Wind Speeds at 80 meters

Given that wind speed increases with an increase in altitude, there has been a trend across the
wind industry to erect turbines with taller hub heights. As seen in Figure 6 below, over the last
decade, hub heights across the country have steadily increased from an average of approximately
60 meters in 2001 to 81 meters in 2011.
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Figure 6: Increases in Hub Heights and Rotor Diameters (1998-2011)%
POLSINEILISHUGHART / KANSAS ENERGY INFORMATION NETWORK . .. . = i+
14

e



As technology continues to improve, and construction costs for these towers decrease, it is
probable that 100 meter hub heights will become common for wind projects in Kansas. This
trend towards taller hub heights is evidenced by the fact that, in 2011, 128 turbines were installed
in the United States with hub heights of 100 meters, a sharp increase over the 17 turbines of that

size installed in 2010.%
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The following Figure 7 provides some context to the significant
technological advances that have occurred over the last decade.
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Figure 7: Representation of Wind Turbine Hub Height and Rotor Diameter Increases.

As the average hub heights for Kansas projects increase from the current average of 80 meters,
access to high-quality wind resources will increase and more locations in Kansas will be
economically viable. As shown in Figure 8, the wind speeds available at 100 meters are
predominantly in the range of 8.5 to 9.5 meters per second.
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Figure 8: Kansas Annual Average Wind Speeds at 100 meters.
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Ultimately, the combination of an expanding transmission infrastructure and technological
advancements will significantly expand the areas of the state that can support viable wind

development.

IV. ECONOMIC BENEFITS OF KANSAS WIND

With nineteen wind projects currently in operation or under construction in the state of Kansas,
an important question for Kansas citizens and policymakers is what impact those projects have
had on the state economy. Numerous studies have been conducted across the county by the U.S.
Department of Energy’s national laboratories, state and local governments, industry groups, and
non-profit organizations; however, there is a lack of information specific to Kansas based on
empirical data from the projects that have been installed. In an effort to quantify the actual
economic impact of Kansas® portfolio of wind projects, empirical data from publicly-released
sources was compiled for this study that provide the following information:

1.) the number of jobs created in the construction and operation phases of each Kansas wind
farm;

2.) annual landowner payments made by each Kansas wind farm; and

3.) annual contributions to city, county and state governments, including school district
contributions by each Kansas wind farm.

Fortunately, most Kansas wind developers have been willing to disclose information about the
economic benefits of their projects. As a result, for each of these categories, empirical data was
compiled for the majority of the projects in Kansas. Based upon that empirical data, an average
impact per megawatt of generation was calculated, which was then utilized to estimate data
points for projects where information was not readily available.

The results of this analysis, discussed in the following sections, are summarized in Table 4.

Table 4: Economic Benefits of Kansas Wind Generation®

Per Avg. Project
Total Impact Per MW 150 M
Total Jobs Created 12,316 4.65 679.74
Jobs (Construction Phase) 3,484 1.39 192.25
Jobs (Operation Phase) 263 0.10 14.52
Jobs (Indirect & Induced 8,569 3.16 472,97
0 a [11€
Annually $13,673,156 $5,031.34 $754,700.25
Donation Agreem nity Contributions .~ - i
Annually $10,414,609 $4,406 $574,783.26
Qver 20-Year Project Life $208,270,800 $76,637.80 $11,495,665.20
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A. JOB CREATION

With numerous multi-million dollar construction projects occurring simultaneously across
Kansas, often in rural or economically-depressed areas, job creation is perhaps the most direct
benefit that wind generation provides to Kansas citizens. Over the last decade, our analysis
‘ndicates that the nineteen wind farms in operation or under construction in Kansas have created
approximately 3,747 jobs relating directly to the construction and operation of the projects. of
those jobs, approximately 3,484 positions relate to project construction, while approximately 263
positions are on-going operation and maintenance of the projects.

Additional jurisdictional-specific studies by the National Renewable Energy Laboratory in
neighboring markets support this analysis. For example, the first 1,000 MW of installed wind
energy capacity in Colorado was estimated to create approximately 1,700 full-time equivalent
construction jobs and 300 permanent operation and maintenance jobs.24 In Texas, 1,000 MW of
installed wind energy capacity was estimated to create 2,100 full-time construction jobs, and 240

permanent operation and maintenance jobs.”’

This influx of new labor creates a ripple effect that benefits other areas of the economy as well.
For example, taking into account “indirect jobs” (employees of banks financing the project,
component suppliers, manufacturers of equipment, etc.) and “induced jobs” (employees of
restaurants, lodging providers, retail establishments, child care providers, and others serving the
new workers), the U.S. Department of Energy estimates that the 2,714 MW of new wind
generation in Kansas creates an additional 8,569 jobs during the construction phase of projects,
and an additional 1,168 jobs during the operation phase of the projects. 26 Adding these indirect
and induced jobs to those directly created by the wind projects, it is estimated that wind

generation is responsible for the creation of approximately 12,316 jobs for Kansas citizens.

B. LANDOWNER LEASE PAYMENTS

In addition to job growth, hundreds of Kansas landowners have directly benefited from
substantial land lease payments and royalties. Specifically, our analysis indicates that wind
developers pay a total of approximately $13,673,000 annually to the landowners who host wind
projects on their property. This equates to annual payments of approximately $4,635 per
megawatt of wind generation in the state.

This estimate is supported by a recent study by the National Renewable Energy Laboratory
(“NREL"), which found that land lease payments to Jandowners range from $1,300 per MW to
$5,000 per MW across the Midwest.”’ Applying this rather broad range of numbers to Kansas,
the report determined that, per 1,000 MW of installed capacity, Kansas landowners receive
between roughly $2 million and $8 million per year from wind project developers. Scaling this
estimate up to the roughly 2,600 MW of wind capacity that will be installed in Kansas by the end
of 2012, this equates to estimated payments totaling between $5.3 million and $21.2 million per

year to Kansas Jandowners.?®




C. COMMUNITY, COUNTY, AND STATE REVENUE

Kansas exempts coal, natural-gas-fired and renewable generation from property taxes for either a
defined or indefinite time period. In place of property taxes, wind power producers make
voluntary contributions at the county level, and often make additional contributions directly to
local community organizations and school districts. While the exact terms of these donations and
community contributions vary between projects and jurisdictions, our analysis indicates that, as a
whole, Kansas wind projects are responsible for contributions of approximately $10,414,600 per
year to Kansas state, county and local jurisdictions. Extrapolated out over 20 years, which is a
common term for these types of agreements, these payments equal approximately $208,292,000
of new revenue for Kansas communities.

V. THE COST OF WIND COMPARED TO OTHER GENERATION SOURCES

Any time that a public utility purchases power at wholesale or installs new generation assets, the
costs of that energy are passed through to customers through their electricity rates. This is true
for coal, natural gas and nuclear plants, and it is no different for wind generation. In order to
measure the prudence of the utility’s decision to purchase or generate energy from a particular
resource and ensure that ratepayers are receiving high quality service at low-cost, it is necessary
to evaluate the price that the utility pays for the new generation against the price that it would
have paid for a similar amount of new generation from other types of resources. In order to
perform such an analysis, the authors of this report have taken the following two approaches:

1) Compare actual cost data filed with the KCC for natural gas and wind projects in
the state of Kansas; and

2.) Compare models of the “Levelized Cost of Energy” for various types of
generation.

Ultimately, as is described in more detail below, both the actual data filed by public utilities in
the state of Kansas and the economic modeling conducted by numerous national organizations
support the conclusion that the cost of wind generation is equivalent to, and often much lower
than, the costs of generation from fossil-fuels.

A. ACTUAL COSTS OF KANSAS WIND TO DATE

Given the fact that the public utilities in Kansas have already satisfied the 10 percent threshold in
the RPS, and largely have satisfied the 15 percent threshold as well, it is possible to evaluate the
actual economic impacts of the projects that have been placed into service so far.

The KCC has recently evaluated utilities’ decisions to invest in several different types of non-
baseload generation, including a natural gas combustion turbine (the Emporia Energy Center),
utility-owned wind projects (Central Plains and Flat Ridge), and utility purchases of power
through Power Purchase Agreements (Ironwood and Post Rock).

Because public utilities are regulated entities, they are required to file a docket with the KCC to
detail the justifications for any requested increases in the rates charged to their customers. As a
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result, there is detailed, publicly-available documentation of the amount of capital investments
utilities have made developing various types of generation resources in their portfolios.

Table 5 summarizes key data points from various utility and Commission filings related to the
development of new generation assets that utilize a variety of fuel resources.

Table 5: Actual Costs of New Non-Baseload Generation in Kansas

Wind: Utility-Owned Wind: Power Purchase
Natural Gas
. (Central Plains, Agreements (Ironwood,
(Emporia Energy Center) Flat Ridge Post Rock
0 P by R
Fuel Type Natural Gas Wind Wind
:}eneration Capacity 665% 149 369°!
Annual Mot MWhs 438,191% 441,121 1,292,976
Instailation Costs 35 36
Paid by Ratepayers $304,589,316 $272,993,736 $0
Initial Monthly Rate
Impact (Avg. $2.47%7

Residential Customer)

Over20 1 Over20 Over 20

Annual Years Annual Years Annual Years
Operation and
Maintenance Cost $2,457,268" | $49,145,360 | $6,142,070% | $122,841,400 $0 $0
(Annual)
Fuel Cost (Annual) $2,309,267* | $46,185,331 $0 $0 $0 $0
Power Purchase Cost $0 $0 $0 $0 $45,254,160° | $905,083,200
(Annual)

0 e 0

Total Cost/ MWh $399,920,007 / 438,191 $395,835,136 /441,121 $905,083,200 / 1,292,976
Cost Per MWh $45.63 $44.87 $35.00

A comparison of the actual costs reported by Kansas utilities relating to the Emporia Energy
Center natural gas combustion turbine facility, Westar’s owned wind facilities, and Westar’s
wind Power Purchase Agreements indicates that, over a 20-year period, the evaluated wind
projects provided the lowest cost option for ratepayers per MWh of electricity generated.

Specifically, natural gas and utility-developed wind projects fall roughly in the range of $45 per
MWh, with utility-developed wind projects coming in slightly below the cost of the traditional
fuels. Wind generation purchased through PPAs, however, presents a much more economically
appealing option for ratepayers because the initial rate impact for the average residential
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customer is considerably lower than other new generation sources ($1.15 per month for wind
PPAs versus the low-end estimate of $2.47 per month for natural gas). Additionally, the long-
term cost per MWh of wind PPAs is better than the next lowest alternative by nearly $10, or 22
percent.

While a PPA price of $35 per MWh may seem low, recent trends across the Midwest indicate
that this price is representative of the current market, and perhaps even a bit higher than can be
expected for future projects. To illustrate this point, Figure 9 below depicts data collected by the
Lawrence Berkeley National Laboratory on actual prices from 216 PPAs entered into in 2010
and 2011. As this chart demonstrates, over the last few years PPAs from the “Wind Belt” have
regularly been in the $20 to $40 range.*
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Figure 9: PPA Prices for Wind Projects, 1996-2012, Lawrence Berkeley Laboratory.

Although cost comparisons provide interesting context in the discussion of wind generation’s
economic impacts, it is important to note that these cost comparisons should not be interpreted as
an argument that wind should or could take the place of coal or natural gas generation in a well-
balanced utility portfolio. Instead, they merely illustrate the fact that wind energy is often at
least as economically viable, if not more so, than other types of generation.

B. MODELING THE COST OF WIND COMPARED TO OTHER RESOURCES

The empirical evidence of projects actually installed in Kansas shows that wind generation is at
least equivalent to, and often cheaper than, generation from traditional fuel sources, and these
results can be confirmed by analyzing academic studies of the cost of various types of
generation. The best standard for this type of analysis is known as a “Levelized Cost of Energy”
(“LCOE”) comparison, which takes into account the following five cost components for each
type of generation source: (1) Investment and Installation Costs; (2) Operation and Maintenance
Costs; (3) Fuel Cost; (4) Life of the Generating Unit; and (5) Energy Generated by the Unit.

Over the past few years, there have been a number of LCOE studies performed by a variety of

different governmental and non-governmental entities.* In particular, by averaging the results
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of three detailed studies that forecast the LCOE of wind generation, it is possible to find a quality
average cost, as shown in Figure 10.
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Figure 10: Overview of LCOE Studies for Wind Generation.*

By averaging the results of these studies, the average LCOE for wind generation is $68.25 per
MWh if the federal Production Tax Credit (“PTC™) is taken into consideration or $90.25 per
MWh if the Production Tax Credit is not included, as shown in Figure 11. This compares very
favorably to the average LCOE for Combined-Cycle Natural Gas at $74.55 per MWh,
Conventional Coal at $104.35 per MWh, and Natural Gas Peaking facilities at $177.20 per

MWh.
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Figure 11: Comparison of LCOE for Different Technologies (20108/MWh).”
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- THE ECONGMICBERE

Given that the empirical costs for wind projects in Kansas indicate a range between $35.00 and
$44.87 per MWh, this comparison highlights the fact that Kansas is able to generate electricity
from wind at very low rates. One of the main reasons that wind costs in Kansas are so low is that
the state has an excellent wind resource. A wind project that is located in a high wind area will
be able to generate electricity more consistently throughout the year. This is measured by the
generator’s “capacity factor,” which is the ratio of the actual energy produced by a generator in a
period of time as compared to the amount of energy that it is capable of producing under ideal
conditions (known as its “nameplate capacity”).

Due to an excellent wind resource, wind projects in Kansas have capacity factors that far exceed
the national averages. Table 5 shows that wind projects in Kansas have a high capacity factor
when compared to other states with substantial wind development.

Table 6: Wind Farm Capacity Factors for Developed Wind Farms in
Select States*
MWh Number of
(Monthly | Capacity | Facilities in
State MW Average) Factor Sample
Oklahoma 1,491.7 5,410,442 | 41.41% 13
Nebraska 294.7 1,046,899 | 40.55%
South Dakota 632.5 2,183,219 1 39.40% 8
Kansas 1,061.5 3,553,669 | 38.22% 10
North Dakota 1,488.5 4,883,694 | 37.45% 19
Colorado 1,719.4 5,127,139 | 34.04% 12
Minnesota 2,003.4 5,814,338 33.13% 45
Texas 8,939.2 25,706,538 | 32.83% 62
lowa 3,505.6 9,728,235 31.68% 30
Hlinois 2,081.0 5,568,100 | 30.54% 14
Washington 1,863.1 4,838,230 | 29.64% 13
Oregon 1,631.2 4,105,680 | 28.73% 17
Wisconsin 449.1 1,103,084 28.04%
Missouri - 452.0 1,109,282 28.02% 5
California 3,344.7 7,679,871 2621% 77
New York 1,328.0 2,683,826 | 23.07% 15
Total 32,447.2 90,600,230 356
Average 32.01%

This table lists average capacity factors for the top 12 states for installed wind capacity, as well
as a few other nearby states. In is important to note that states whose wind energy facilities were
built more recently enjoy higher average capacity factors due to the technological advancements
described in Section C(2). As Figure 12 below illustrates, projects with high capacity factors see

“POLSINELLI SHUG FKANSAS ENERGY INFORMA]

2829



a marked decline in their total levelized costs. Thus, Kansas’ excellent wind resource leads to
markedly lower wind generation prices than can be found in other areas across the country.
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Figure 12: LCOE for Wind Projects Decreases with Increased Capacity Factor.”

VI. WIND’S ROLE AS A HEDGE AGAINST FUEL COST VOLATILITY

A significant benefit that renewable energy sources, such as wind and solar, provide for public
utilities and customers is price certainty. When utilities add renewable generation sources to their
energy mix, they can lock in power supply at a known price for up to twenty years. Two years
after Empire District Electric started receiving wind-generated power from the Elk River Wind
Farm in Butler County, they wrote to their shareholders that the wind PPAs “decrease our
exposure to natural gas, provide a hedge against any future global warming legislation, and help
us give our customers lower, more stable prices.”>

For wind power, 80 percent of the overall cost is incurred upfront due to the procurement of the
turbines and the construction of the generation facility, with only approximately 10 percent of
the levelized cost incurred during operations and maintenance. For projects developed by third
parties where the energy is purchased by a public utility, the utility is able to Jock in a price for
the electricity for the term of the agreement, regardless of any fluctuations to the ongoing project
costs. The benefit of having the bulk of wind facility costs incurred upfront is that, because the
costs are accrued early in the project’s development, it becomes easier to accurately estimate the
extent of those costs. Additionally, because the majority of these costs are related to equipment
and construction services, the total costs for these projects are likely to decrease over time as
technology becomes more widely utilized. To illustrate this point, in a May 2012 study
conducted by the NREL for the International Energy Agency, researchers collected LCOE
estimates for onshore wind generation from 13 recent analyses, and found a rough consensus
estimate of a 20 to 30 percent reduction in the LCOE of wind generation by the year 2030.!
And of course, the “fuel” of wind generation is free, so there is no exposure to volatile fuel prices
or fluctuating fuel transportation costs.
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While the costs of wind are relatively predictable, the costs of coal and natural gas generation
facilities can fluctuate significantly over time due to the costs associated with fuel prices as well
as increasingly stringent environmental regulations. With respect to fuel costs, forecasting the
future cost of any commodity is an imperfect science. For fossil fuels, it is even more difficult
because there are a number of variables affecting price, including transportation options, changes
to regulations, market factors, and changes to resource access.

The EIA reports that coal exports are on a record pace in 2012. This means new demands will
compete for current supplies, which will likely drive prices upward.>? This volatility is not new.
As Figure 13 illustrates, the real price of coal has gone up sharply in the U.S. since 2000.
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Figure 13: Coal Prices, 1930-2011, EIA, Sept. 2012.%

To put these increases into perspective for Kansas, between 2006 and 2011, Westar reported that
the weighted average price of coal utilized in its facilities increased 39 percent.** These increases
in coal prices cause significant increases in residential electricity rates. In Kansas, like elsewhere
in the U.S,, the price of electricity has been steadily increasing (see Figure 14).
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Figure 14: Residential Electricity Prices, 2001-2613, EIA, Oct. 2012.5
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Such price volatility is not limited to coal. As illustrated in Figure 15, despite recent
developments in hydraulic fracturing and horizontal drilling, natural gas prices remain subject to
significant fluctuations in price.

U.S. Average Wellhead Price & Historical Volatility
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Figure 15: U.S. Average Wellhead Natural Gas Price and Historical Volatility.*

The KCC has recognized the problems caused by volatile fossil fuel prices, and found that the
inclusion of wind energy into a public utility’s portfolio can provide valuable protection against
that price volatility and can serve an important role in a well-designed electricity portfolio. The
KCC has stated, “Natural gas, coal, and wholesale power prices have all experienced significant
volatility and upward trending costs. Wind generation provides value as insurance for customers
from some of the effects of unexpectedly high and volatile fuel and wholesale energy prices.”’

VII. BENEFITS OF A STATE RENEWABLE PORTFOLIO STANDARD

There are benefits to the Renewable Portfolio Standard beyond earning revenue for local
communities, generating low-cost, domestic electricity, and creating jobs and work for Kansas
residents and companies. The RPS also is one of the clearest and most visible messages to the
outside world that the state either values, or does not value, sustainability. Many companies
value sustainability as part of their business practices and in the selection of the location of their
manufacturing and production facilities. The RPS is a visible symbol to companies evaluating
state energy policies among their sustainability criteria, and the Kansas RPS allows the state to
be part of the twenty-nine states that have RPS policies in place. Of course, should the RPS be
eliminated, or reduced to non-material level, a similarly clear negative message would be sent to
those companies that include sustainability as a factor in site selection. In the highly competitive
effort to attract companies, jobs, and payroll to the state of Kansas, numerous factors come into
play, and it is valuable for Kansas economic development professionals to have as many positive
factors as possible on their side. Mark Sweeney, Senior Principal of McCallum Sweeney
Consulting, a top site consulting firm had this to say about the RPS;
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Many of the companies that are expanding have a commitment to sustainability
and renewable energy. If a state takes the unprecedented step of repealing its
Renewable Portfolio Standard, that state will send a clear message to the
marketplace that those companies interested in sustainability should look
elsewhere. The competition for company and job location is is too tough for a
state to place itself at a self inflicted disadvantage.’®

For example, wind manufacturing companies locate their factories in states with strong policies
for wind energy. Both Iowa and Colorado, which have policies that indicate the states are
friendly to renewable energy, each host multiple manufacturing facilities. Similarly, when
Spanish wind-turbine manufacturer Gamesa Corp. decided to build their headquarters and
several manufacturing facilities in Pennsylvania, they cited “a state energy policy that is
promoting clean or renewable forms of energy” as one of the reasons they selected that state.*”

Kansas has already reaped benefits from this positive message, as Siemens announced their
intention to build a nacelle manufacturing plant in Hutchinson, Kansas only after then-Governor
Parkinson worked out a deal with Kansas legislatures to adopt a Renewable Portfolio Standard.®
Ed McCallum, a Senior Principal of McCallum Sweeney Consulting was recently quoted in
Trade and Industry Development Magazine;

Having been involved in several site searches for renewable energy companies,
wind in particular, the question always arises about the finalist state’s position
regarding Renewable Portfolio Standards (RPS) or the voting record of the federal
house and senate representatives regarding Production Tax Credits (PTC). Many
times it makes a difference between winning and losing the project.®’

Of course, the appeal of states that value renewable energy and sustainability is not unique to
renewable energy companies. When the Mars Corporation was looking for a site to build its new
$250 million chocolate plant, one of their requirements was that the location could provide a
certain percentage of its power from renewable sources. Due to the RPS and the proximity to
possible locations to install wind turbines, state officials were able to demonstrate that Kansas
could help the company reach its own internal goals.? The Mars plant in Topeka will initially
employ 200 people and could eventually lead to 1,000 direct and indirect jobs in the area.®* Asa
state competing for jobs and payroll, the benefits of the RPS should not be understated.

VIII. CONCLUSION

Kansas is fortunate to be in a position to truly be a leader in an “all- the- above” energy strategy
and, while there have been some attempts to guess at the impact of what wind energy
development has done and will continue to do for the Kansas economy, there had not been a
good study evaluating the data as to what has actually happened. Fortunately, because the
Kansas utilities have embraced wind energy generation as a valuable component of their energy
portfolios and made significant strides towards accomplishing the state’s RPS goal of twenty
percent renewable energy by the year 2020, the data that is required to do this economic analysis
is now publicly available.




Based upon empirical data from the wind energy projects currently operating and under
construction in the state, we can make the following conclusions:

1.) New Kansas wind generation is cost-effective when compared to other sources of new
electricity generation, as substantiated by the public reports filed by the utilities with the
KCC.

2.) Wind generation is an important part of a well-designed electricity generation portfolio,
and provides a hedge against future cost volatility of fossil fuels.

3.) Wind energy generation has provided a substantial number of jobs for Kansas citizens,
and provides important economic benefits for landowners and local economies.

4.) The Kansas Renewable Portfolio Standard (RPS) is an important economic development
tool for attracting new businesses to the state.

It is the authors’ objective to facilitate thoughtful policy discussions about these issues, as they
will remain important to Kansas now and in the years to come.
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what could be referred to as the Governor’s 2015 Renewable Energy Challenge, which involved installing 1,000
megawatts of renewable energy capacity in Kansas by 2015. The resulting report, authored by Dr. John Cita, Dr.
Bob Glass and James Sanderson of the KCC (Cita, John, Glass, Bob, Sanderson, James, “A Benefit Cost Study of
the 2015 Wind Challenge: An Assessment of Wind Energy Economics in Kansas for 2006-2034,” available at
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Table 0.1: Levelized Cost of Wind Energy
[in 2005 constant dollars per MWh]

Colunm {1) Coluuw (2) Column (3) Colwnm (4) Colunmn (%) Colutan (6) Columu (7)
Utility's Total Average Threshold Threshold Total
Standalone [mch"miou Levelized Retnil Rate Extemal Cartbon Levelized
Cost™ Cost®® Cost™! Change™ Cost Level® Tax® Cost wio PTC
PPA/Purchase Option
Original Forecasts $32-833 54.60 $37-338 -$0.46 Si3-S14 $17 3)518 §35 - 856
fsoff
Updated Forecasts $48 - %49 58.007 $56 - $57 -$0.98 S27-528 $37-338 $74-S75
[310 -$11]®
Build:Own Option
Original Forecasts 356 -357 $4.60 856 - $57 -$1.16 $31-832 $41 - 842 $68 - 569
[$14 -3151®
Updated Forecasts $77-$78 $8.007 $77-%78 -51.90 $51-452 368 - $69 595 - 596

[841 - 342]®

Notes: (1) The cost amounts for the purchase option represent PPA prices and. therefore, do not embody the utility’s estimated wind wmtegration cost.
The cost amounts for the build option reflect all costs incurred by the utility. including the estimated wind integration cost.
(2) Unless noted. our estimate of the estimnted wind integration cost does not include any cost associnted with dispatch ineffieiencies cause by wind

energy production.

(3) The total levelized cost refleets all costs associated with the wtility"s acquisition of wind options.
{4) Average forecast rate change is for the avernge-cost utility-type. The average forecast rate change varies by utility-type.
{5) This is the threshold extemal cost level for only the average-cost utility. The threshold external cost level does vary by utility-type.
(6) This is the threshold carbox tax per ton of CO» for the average-cost utifizy. The threshold carbon tax varies by utility-type. We assume the earbon
tax would be applied on a “statewide basis™ and. therefore. to the state’s existing mix of electric generation. Since a large share (about 25 percent) of the
state’s electricity is generated by nuclear fuel. a 510 ton carbon tax would incrense the state’s average retail price of electricity by about $7.50MWh,
{7) Recent resenrch shows that inregrating wind assets with the existing portfolio of Kansas generation assets is likely to create dispatch
inefficiencies. (See Direct Testimony submitted Docket No. 08-WSEE-309-PRE.) That research shows dispatch inefficiencies are likely to
fult within the range of $10 to 320 per MWh of wind eneigy. Oue way to take account of this is by including the cost of dispatch inefficiencies as a
component of the estimnted wind integration cost. This we have done by (very conservatively) increasing the wind integration cost to $8.00 MWh.
(8) This amount shows what the carbon 1ax would need to be for the Challenge to be cost effective if external cost savings are “eredited™ at
$20 MWh of wind energy.

% Cita, John, Glass, Bob, Sanderson, James, “A Benefit Cost Study of the 2015 Wind Challenge: An Assessment of
Wind Energy Economics in Kansas for 2006-2034,” available at

http://kec. kansas.gov/reports/2008_wind report.pdf); EIA Annual Energy Outlook 2012; Lazard’s Levelized Cost of
Energy Analysis, Version 5.0.

“1 Wind with PTC: $68.25 (average from Figure 9); Wind w/o PTC: $90.25 (average from Figure 9); Conventional
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