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Legal Notice

This report is intended solely for review by City of Oberlin Municipal Light and
Power System (hereinafter “Client” or “OMLPS”) and any other party who becomes
contractually authorized to view this report (hereinafter “Authorized Recipient”) by
executing a Reliance Letter in the form requested by Black & Veatch Corporation
(hereinafter “Black & Veatch™). No other party is authorized to view this report. Such
organizations or individuals who are not contractually authorized to view this report shall
be referred to herein as “Unauthorized Parties.” If any Unauthorized Party desires to be
contractually authorized to review this report prepared for Client and thereby become an
Authorized Recipient, such Unauthorized Party must notify Black & Veatch Corporation
and execute a Reliance Letter.

Without the execution of such Reliance Letter, creating contractual terms and
conditions between Black & Veatch and such Unauthorized Party, any access to this
report or any of the information enclosed herein is unauthorized and without any risk or
liability to Black & Veatch. Reliance on the information herein by any such
Unauthorized Parties would be unreasonable and is strictly prohibited. Black & Veatch
owes no duty of care to any Unauthorized Parties and none is created by this report.

This report was prepared for Client by Black & Veatch and is based on
information not within the control of Black & Veatch. Black & Veatch has assumed that
the information, both verbal and written, provided by others is complete and correct;
however, Black & Veatch does not guarantee the accuracy of the information, data, or
opinions contained herein.

Use of this report, or any information contained therein, by Unauthorized Parties
shall constitute a waiver and release of Black & Veatch from and against all claims and
liability, including, but not limited to, claims for breach of contract, breach of warranty,
strict liability, negligence, negligent misrepresentation, and/or otherwise, and liability for
special, incidental, indirect, or consequential damages, in connection with such use. In
addition, use of this report, or any information contained therein by Unauthorized Parties,
shall constitute agreement to defend and indemnify Black & Veatch from and against any
claims and liability, including, but not limited to, liability for special, incidental, indirect,
or consequential damages in connection with such use. The benefit of such releases,
waivers, or limitations of liability shall extend to the related companies, and
subcontractors of any tier of Black & Veatch, and the directors, officers, partners,

employees, and agents of all released or indemnified parties.
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BLACK & VEATCH SHALL HAVE NO LIABILITY TO UNAUTHORIZED
PARTIES FOR ANY LOSSES OR DAMAGES ARISING FROM OR IN ANY WAY
RELATED TO THE REPORT AND/OR THE INFORMATION CONTAINED
THEREIN. SUCH EXPRESS WAIVER OF LIABILITY BY THE UNAUTHORIZED
PARTIES SHALL INCLUDE ALL CLAIMS WHICH THE UNAUTHORIZED
PARTIES MAY ALLEGE IN CONNECTION WITH BLACK & VEATCH’S REPORT
INCLUDING, BUT NOT LIMITED TO, BREACH OF CONTRACT, BREACH OF
WARRANTY, STRICT LIABILITY, NEGLIGENCE, NEGLIGENT MISREPRE-
SENTATION, AND/OR OTHERWISE.

165649-031510 LN-2 Black & Veatch



Oberlin Municipal Light and Power System

Power Supply Study

Acronym List

AEO2009
AMP
BACT
CPWC
CREBs
CTs

DI

DNI
DOE
DSM
EDI
EIA
EPRI
FCR
FTR
Gorsuch
ICE
IGCC
ITC
V1
V2
JV5
LD
LFG
LMP
LNG
MACRS
MISO
MRO
MW

Acronym List

Annual Energy Outlook, 2009
American Municipal Power, Inc.
Best Available Control Technology
Cumulative Present Worth Cost
Clean Renewable Energy Bonds
Combustion Turbines

Diffuse Insolation

Direct Normal Insolation
Department of Energy
Demand-Side Management

Energy Developments, Inc.

Energy Information Administration
Electric Power Research Institute
Fixed Charge Rate

Financial Transmission Rights
Gorsuch Power Station
Intercontinental Exchange
Integrated Gasification Combined Cycle
Investment Tax Credit

Omega JV 1

Omega JV 2

Omega JV 5

Liquidated Damages

Landfill Gas

Locational Marginal Prices

Liquefied Natural Gas

Modified Accelerated Cost Recovery System

Midwest Independent Transmission System Operator

Midwest Reliability Organization
Megawatts

165649-031510

AC-1

Black & Veatch



Oberlin Municipal Light and Power System

Power Supply Study

Acronym List

MWh
NEASG
NEL
NYPA
0&M
OMLPS
PM
PPA
PTC
PV
REAP
REPI
RFC
RFP
RTO
SEGS
SERC
SES
SNL
USDA
VEIC
WTE

Megawatt-Hour

Northeast Area Service Group
Net Energy for Load

New York Power Authority

Operations and Maintenance

Oberlin Municipal Light and Power System

Particulate Matter

Power Purchase Agreement

Production Tax Credit

Photovoltaic

Rural Energy for America Program
Renewable Energy Production Incentive
Reliabilityfirst Corporation

Request for Proposal

Regional Transmission Organization
Solar Electric Generating Station
Southeastern Electric Reliability Council
Stirling Energy Systems

Sandia National Laboratories

US Department of Agriculture

Vermont Energy Investment Corporation

Waste-to-Energy

165649-031510

AC-2

Black & Veatch



Oberlin Municipal Light and Power System
Power Supply Study 1.0 Executive Summary

1.0 Executive Summary

1.1 Study Purpose

Black & Veatch was retained by the City of Oberlin to analyze, evaluate, and
recommend power supply alternatives to serve the City’s future power supply
requirements.  Oberlin Municipal Light and Power System (OMLPS) generates,
purchases, transmits, and distributes electric power to over 3,000 residential and
commercial customers. OMLPS owns some peaking generation, purchases wholesale
power as a member of American Municipal Power, Inc. (AMP), and utilizes other
resources to meet its needs. OMLPS’s major baseload resource is currently the Richard
H. Gorsuch Station, which is scheduled to retire at the end of 2012. As a result, a
significant baseload resource shortfall is expected to begin in 2013.

The purpose of this study is to find the best long-term resource plan for OMLPS
that considers cost, reliability, and lower emissions technologies. The need for future
resources is determined based on the availability of existing resources and the expected
growth in future demand. Several renewable energy alternatives were evaluated for the
power supply study including wind, solar photovoltaic (PV), biomass, biogas, and
hydroelectric.  Various factors were considered in the analysis including resource
availability, cost and performance characteristics, and environmental impacts. For fossil
generation alternatives, including market purchases, fuel price volatility and emissions
profiles were considered in addition to cost. Potential legislation related to reduction of
greenhouse gases such as CO, were considered by evaluating fossil fuels and market
purchases with a “carbon tax.” These and other factors were considered to develop a plan
with appropriate balance of cost, long-term reliability, and sustainability with minimal
environmental impact.

1.2 Overview of the Oberlin System

OMLPS is a full requirements wholesale power member of AMP. OMLPS’s
power supply portfolio consists of pool power and non-pool power. Non-pool power
resources are contracted on an individual basis. Pool power resources are shared amongst
21 northeast Ohio municipal electric systems. Figure 1-1 summarizes the OMLPS
capacity situation of non-pool, pool, and other resources in 2009 and forecast for 2013.
As shown, OMLPS’s available resources will decline significantly with the retirement of
Gorsuch and expiration of various existing contracts by 2013.

165649-031510 11 Black & Veatch
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Figure 1-1
Summary of OMLPS Capacity Resources
Capacity Resource 2009 2013
Gorsuch (Coal Unit) 6.695 --
NYPA Purchase (Hydro) 0.450 0.450
JV 5 (Hydro Unit) 1.270 1.270
Landfill Gas Plant 0.645 0.645
JV 6 (Wind Farm) 0.025 0.025
Oberlin Power Plant (Gas Units) 18.000 18.000
Capacity Sales to AMP (18.000) (18.000)
OMLPS Pool Resources 8.463 2.500
Capacity from Interruptible Load 3.90 --
Short-Term Capacity Purchases 2.50 --
Committed Capacity Additions -- 1.650
Total Available Resources 23.95 6.54

1.2.1 Non-Pool Power Resources

Non-pool resources include the Richard H. Gorsuch Power Station (Gorsuch),
New York Power Authority (NYPA) purchase, JV 5, landfill gas purchase, and JV 6.
Gorsuch is a 213 megawatts (MW) coal fired power plant that is owned and operated by
AMP and located in Marietta, Ohio on the Ohio River. The plant has four generating
units each rated at 53.3 MW. Oberlin’s 6.695 MW share of Gorsuch is the largest portion
of its non-pool resources other than the Oberlin power plant, which is resold to AMP.

The OMEGA JV 5 Belleville Hydro Project consists of the Belleville
Hydroelectric Plant and associated transmission facilities, backup generation facilities,
and power purchased on behalf of OMEGA JV 5 participants. The JV 5 project also
includes 39 MW of natural gas and diesel-fired backup generation located in AMP
member communities. The NYPA Hydro Plant provides the city capacity and energy
from the Niagara and St. Lawrence Projects. Energy Developments, Inc. (EDI) provides
landfill gas generation from three Ohio methane gas generation sites located at the Lorain
County Landfill, the Ottawa County Landfill, and Carbon Limestone Landfill in
Mahoning County. The OMEGA JV 6 project consists of four 1.8 MW wind turbine
generators located at the Wood County Landfill site near Bowling Green, Ohio. For the
purpose of this study, wind generation is assumed to have a reliable capacity value of

165649-031510 1-2 Black & Veatch
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20 percent of nameplate. Available non-pool resources are forecast to decrease from
approximately 9.1 MW to 2.4 MW from 2009 to 2013.

1.2.2 Pool Power Resources

In 1990, the City entered into a “Pool Participant” agreement with AMP to
participate in a power pool with 20 other subdivisions of the State of Ohio located in the
northeast portion of the state. These municipalities form the Northeast Area Service
Group (NEASG). Pool power resources include the following: JV 1, JV 2, AMP
combustion turbines (CTs), J Aron purchase, Barclays 7x24 short-term power purchase
agreement (PPA), Lehman Brothers 7x24 short-term PPA, Morgan Stanley short-term
5x16 PPA, JV 5 second call, municipal peaking, and Oberlin’s peaking power. Pool
resources are forecast to decline from 8.463 MW in 2009 to 2.5 MW in 2013 as many of

these purchase contracts expire.

1.3 Study Approach

The Oberlin Power Supply Study approach consisted of several key stages
including: data collection, data analysis, data modeling, analysis of the findings, and
documentation of the study in this report. Data was collected from OMLPS, AMP, and a
variety of publicly available sources. Separately, Oberlin issued a request for power
supply for baseload renewable resources during the course of this study. Several of the
renewable baseload responses received in the request for power supply process were
evaluated in this power supply study process. Throughout this process, data for generic
supply-side alternatives were compiled, reviewed, screened for appropriateness, and
modeled using typical power supply study methods and tools, taking into account special
considerations and sensitivities to derive the least-cost expansion plan for Oberlin, while

trying to reduce emissions as well.

1.3.1 Data Collection

The data collection stage included the compilation and review of both historical
and forecast data. This data included: historical peak demand and energy, forecast peak
demand and energy, previous power supply studies, hourly energy profile, demand side
management forecasts, details of current PPAs, historical operating costs and
performance characteristics for owned and pool resources, historical energy sources and
emissions, power supply alternatives available to OMLPS, and other data and
assumptions. This data was requested, reviewed, and used as input assumptions for the

power supply study.

165649-031510 1-3 Black & Veatch
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1.3.2 Data Analysis and Modeling

After collection, the data was analyzed and used as a basis for developing an
optimization expansion planning model in Strategist’" to evaluate a variety of alternative
expansion scenarios. Strategist' " is an optimization expansion planning tool that enables
determination of the least cost plan as well as competing plans with a given set of system
parameters and available resources. In developing expansion plans, the model considers
the load forecast, existing resources, emissions constraints and allowance prices, fuel
prices, cost and performance characteristics of new alternatives, and other factors to
estimate the total system cost. Several available generation alternatives were screened
and then various expansion plans were created and evaluated. Generating alternatives
that were evaluated included landfill gas, solar, wind, biomass, hydro, natural gas
combined cycle and combustion turbine, and market purchases. As a result, a variety of
technologies, including low and zero emission type resources, were evaluated. The costs
of these expansion plans were evaluated and compared.

1.4 Findings and Conclusions

Based on its analyses and evaluations, Black & Veatch has developed several
findings and recommendations for OMLPS’s consideration. These are summarized
below:

J OMLPS has a significant baseload resource need by 2013 as a result of the
planned Gorsuch station retirement and expiration of existing PPAs.

o Resources remaining available to OMLPS in 2013 will be heavily
weighted towards peaking or intermittent type resources. As a result,
OMLPS will need to acquire intermediate and baseload resources to
achieve a more balanced resource mix.

° Several peaking, intermittent, intermediate, and baseload resource
alternatives appear to be available to OMLPS to meet its resource needs
including:  firm liquidated damages (LD) energy contracts, market
purchases, natural gas fired combined cycle and simple cycle, landfill gas,
hydroelectric, biomass, solar PV, and wind.

o With the execution of the Vermont Energy Investment Corporation
(VEIC) contract for energy efficiency and demand-side management
(DSM) savings, OMLPS has a good foundation for implementing energy
efficiency savings over the next few years. It is recommended that
VEIC’s performance and achieved savings under this program be
monitored and future energy and demand forecasts be adjusted as needed
to account for changes in energy and demand savings.

165649-031510 1-4 Black & Veatch
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The load forecast from the previous power supply study appears to be too
high. The cooler recent summers and reduced energy consumption from
the economic slowdown were not anticipated when the previous forecast
was developed. As a result, the load forecast was adjusted downward to
account for these factors.

As a result of the low growth rates assumed in the study and projected
savings from energy efficiency, it is recommended that OMLPS monitor
actual results in the near term in order to adjust its resource plans if growth
increases higher than forecast.

It appears that 8 to 10 MW of baseload capacity is needed and 4 to 5 MW
of intermediate capacity is needed in the near term.

Viable resources for new baseload capacity and energy include landfill
gas, biomass, hydroelectric purchases, firm LD 7x24 energy PPA with
backup peaking capacity, and natural gas combined cycle. Of these
resources, hydroelectric and landfill gas appear to be the most economical,
particularly some of the responses received to the request for proposal
process.

Viable intermediate resources include natural gas combined cycle, firm
LD 5x16 energy PPA with backup peaking capacity, and hydroelectric.
The additional hydroelectric purchase of 0.79 MW offered to OMLPS
appears to be economically attractive and it is recommended that OMLPS
continue to pursue this purchase. Since the hydroelectric capacity offered
to OMLPS appears to be economically attractive, OMLPS can acquire
more of this resource if it becomes available.

165649-031510
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2.0 Forecasts and Economic Parameters

This section summarizes the forecasts and economic parameters utilized
throughout the Power Supply Study. The forecast annual peak demand and energy
requirements were developed from historical data provided by OMLPS and other
forecasts previously prepared for Oberlin. Fuel price forecasts for oil and gas were
derived from the Energy Information Administration (EIA) and published in the Annual
Energy Outlook, 2009 (AEO2009). Black & Veatch utilized an emission allowance price
forecast for CO, from the EIA, which was used for sensitivity analysis to show the
potential impacts from CO; legislation. The economic parameters for this study, and
further details related to these forecasts and economic parameters are discussed in this
section.

2.1 Load Forecast

The load forecast is an important consideration in the overall Power Supply Study
process as it allows for determination of capacity requirements through comparison with
capacity resources and reserve margin requirements. OMLPS has provided a forecast of
annual peak demand and energy requirements for 2009 through 2029 under base case
assumptions. The forecast and methodology used in developing these forecasts are
presented in the 2007 “Power Supply Plan for City of Oberlin,” a copy of which was
provided by OMLPS to Black & Veatch. In general, recent growth trends have been
much lower than originally forecast in this study. As a result, Black & Veatch reviewed
the forecast and updated it based on recent historical trends and forecast growth projected
by the EIA.

2.1.1 Historical Peak Demand and Net Energy for Load

OMLPS has historically experienced annual peaks in the summer period.
Figure 2-1 indicates the historical system peak from 2000 through 2009. The summer
peak demand remained generally constant during the period of 2001 to 2007. The peak
demands in 2001 and 2007 were 22.4 MW and 22.3 MW, respectively, which is a
negative average annual growth rate of approximately 0.1 percent. However, due to the
economic slowdown in the United States, OMLPS experienced lower demand in 2008
and 2009, which is a similar trend experienced by other utilities in many other states. In
its “Electric Power Industry 2008: Year in Review” report, EIA noted that nationally net
electric power generation decreased 0.9 percent, peak demand decreased 3.8 percent, and
the average annual temperature for the contiguous states was the coolest in more than
10 years.

165649-031510 2-1 Black & Veatch
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Figure 2-1
Historical Peak Demand and NEL
Peak Demand NEL
Summer Percentage Annual Percentage
(MW) Change (MWh) Change

2001 224 108,272
2002 23.7 5.6 115,661 6.4
2003 19.6 -17.3 112,469 -2.8
2004 19.9 1.5 109,801 -2.4
2005 22.3 12.1 117,552 6.6
2006 23.0 2.9 117,139 -0.4
2007 22.3 -2.8 121,745 3.8
2008 21.1 -5.2 117,427 -3.7
2009 20.8 -1.8 114,200 -2.7
Average Annual Growth Rate -0.98% 0.67%
Average of Annual Percentage -0.4 0.6
Changes

For Oberlin, the peak demand in 2008 was 21.1 MW, which is a drop of
5.2 percent from the previous year. In 2009, the peak demand dropped to 20.8 MW. The
average annual growth rate for the period of 2001 through 2009 is a negative
0.98 percent. Figure 2-2 shows the historical peak demand.

In the 2007 “Power Supply Plan for City of Oberlin” prepared by R.W. Beck,
peak load was forecast to increase at 1.8 percent per year from 2008 to 2017 and at
1.9 percent from 2019 onwards. This forecast was developed based on historical demand
for 2001 through 2006 and current economic conditions prevalent at the time. The actual
annual average growth rate for 2001 through 2006 was 0.45 percent. Figure 2-2 shows
the peak demand forecast in this study.

For this power supply study a more moderate growth rate of 1.1 percent for

demand was assumed for future years. Figure 2-2 shows the forecast peak demand
through 2029.
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Historical and Peak Demand Forecast
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OMLPS’s historical net energy for load (NEL) requirements are also shown on
Figure 2-1. NEL is the net energy required for OMLPS’s customers and does not include
off-system sales. From 2000 through 2007, total NEL requirements increased from
108,272 megawatt-hour (MWh) to 121,745 MWh at an annual average growth rate of
1.97 percent. However, due to the economic slowdown in the United States, OMLPS
experienced lower energy requirements in 2008 and 2009. The drop in NEL year over
year for 2008 and 2009 was 3.7 percent and 2.7 percent, respectively. The annual
average growth rate for the period 2001 through 2008 was 0.6 percent. Figure 2-3 shows
historical NEL as well as forecast NEL through 2029.

In the 2007 “Power Supply Plan for City of Oberlin,” NEL was forecast to
increase at 1.8 percent per year from 2008 to 2017 and at 1.9 percent from 2019 onwards.
This forecast was developed based on historical demand for 2001 through 2006 and
current economic conditions prevalent at the time. The annual average growth rate for
2001 through 2006 was 0.45 percent. Figure 2-3 shows the peak demand forecast in this
study.

For this power supply study, a more moderate growth rate of 1.1 percent for NEL
was assumed for future years. Figure 2-3 shows historical NEL as well as forecast NEL
through 2029.

2.1.2 Base Case Peak Demand and NEL Forecasts

The results of OMLPS peak demand forecasts are shown on Figure 2-4. As per
the historical peak demand numbers from 2001 through 2008, OMLPS has seen wide
variations in peak demand year over year. While some years, like 2005, have seen
significant increase in peak demand, other years like 2002 and 2008 have seen significant
drop in peak demand. According to AEO2009, utilities are expected to experience such
swings in demand in the short run due to uncertainties attributed to the weather and the
regional economy. However, over the long run, average growth in annual peak demand
in the United Stares is expected to be approximately 1 percent for the period 2007
through 2030, though commercial and industrial growth is expected to be 1.4 percent and
0.8 percent, respectively. Based on this AEO2009 forecast, Black & Veatch assumed
that the average annual growth rate for peak and energy for OMLPS would be 1.1 percent
for the study period. This growth rate is lower than prior forecasts developed for Oberlin,
but is consistent with the long-term EIA projections. Figure 2-4 also indicates that the
peak demand before DSM savings in 2010 is projected to be 21.0 MW while the 2029
peak demand before DSM savings is projected to be 25.8 MW.
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Figure 2-4
OMLPS Base Case Peak Demand Forecast
Peak Demand DSM Savings Peak Demand Forecast
Forecast Before Assumed in After DSM Savings
DSM Forecast Adjustments
Year (MW) (MW) (MW)
2010 21.0 0.04 20.9
2011 21.2 0.11 21.1
2012 21.4 0.27 21.2
2013 21.7 0.27 21.4
2014 21.9 0.27 21.6
2015 22.2 0.27 21.9
2016 22.4 0.27 22.1
2017 22.6 0.27 22.4
2018 22.9 0.27 22.6
2019 23.1 0.27 22.9
2020 234 0.27 23.1
2021 23.7 0.27 234
2022 23.9 0.27 23.7
2023 24.2 0.27 23.9
2024 24.5 0.27 24.2
2025 24.7 0.27 24.5
2026 25.0 0.27 24.7
2027 25.3 0.27 25.0
2028 25.5 0.27 25.3
2029 25.8 0.27 25.5
Note: Values may not net exactly due to rounding.
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Figure 2-5 presents the NEL forecast, which increases from 115,006 MWh in
2010 to 140,681 MWh in 2029 at an average annual growth rate of 1.1 percent, which is
comparable to the AEO2009 forecast. Figure 2-3 shows the forecasted NEL for OMLPS
along with historical NEL.

Figure 2-2 and Figure 2-3 also show the peak demand and NEL forecast from the
2007 “Power Supply Plan for City of Oberlin,” respectively. The forecast developed
during that study assumes an average annual growth rate of 1.6 percent and 1.7 percent
for peak and NEL, respectively. The previous forecast values were developed based on
historical data up to 2006. However, due to the recent decrease in peak and NEL
demand, Black & Veatch revised the growth rate to a lower value.

2.1.3 Base Case DSM Peak and Energy Savings Forecasts

Black & Veatch received information from OMLPS on the DSM savings
proposed by VEIC. VEIC has indicated to OMLPS’s wholesale energy provider, AMP,
that it will market certain cost effective DSM measures to OMLPS customers, which
would further reduce the energy needs of its customers, and potentially may reduce the
peak demand. These measures and programs are expected to cost around 3.5 cents/kWh.

VEIC has projected that it would be able to reduce the peak demand by 0.27 MW
annually from 2012 onwards through an energy savings program after an initial period of
3 years and would be able to maintain the savings thereafter. However, no guaranteed
figure for minimum peak savings has been provided by VEIC.

Black & Veatch reviewed a study report on “Achievement of Achievable
Potential from Energy Efficiency and Demand Response Programs in the US (2010-
2030)” prepared by the Electric Power Research Institute (EPRI). In that report, EPRI
has indicated that the “Realistic Achievable Potential” in peak demand savings for the
entire United States is likely to be 0.2 percent in 2010 and would subsequently increase to
3.6 percent in 2020 and 7 percent in 2030."

! Refer to Figure 5-2 of the “Achievement of Achievable Potential from Energy Efficiency and Demand
Response Programs in the US (2010-2030)” report.
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Figure 2-5

OMLPS Base Case NEL Forecast

DSM Energy Annual Forecast After
NEL Forecast Savings Guaranteed | Guaranteed DSM Savings
Before DSM by VEIC Adjustments
Year (MWh) (MWh) (MWh)
2010 115,456 450 115,006
2011 116,726 950 115,776
2012 118,010 1,450 116,560
2013 119,308 1,450 117,858
2014 120,621 1,450 119,171
2015 121,948 1,450 120,498
2016 123,289 1,450 121,839
2017 124,645 1,450 123,195
2018 126,016 1,450 124,566
2019 127,402 1,450 125,952
2020 128,804 1,450 127,354
2021 130,221 1,450 128,771
2022 131,653 1,450 130,203
2023 133,101 1,450 131,651
2024 134,565 1,450 133,115
2025 136,046 1,450 134,596
2026 137,542 1,450 136,092
2027 139,055 1,450 137,605
2028 140,585 1,450 139,135
2029 142,131 1,450 140,681
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The demand savings proposed by VEIC indicate that VEIC expects to reduce
peak demand by 1.25 percent in 2012. Over the next few years as the demand savings
remain constant and the forecast peak demand increases, the percentage savings reduce.
As a result, the percentage savings in peak demand are 1.025 percent in 2029.
Comparing the demand savings forecast with the information from the “Achievement of
Achievable Potential from Energy Efficiency and Demand Response Programs in the US
(2010-2030)” report, Black & Veatch is of the opinion that the demand savings proposed
by VEIC are reasonable. However, it may take more than the initial 3 years proposed to
achieve this level of savings. On the other hand, over time, VEIC may be able to save
more than the proposed 0.27 MW annually. However, for planning purposes, Black &
Veatch used a conservative approach and limited the demand savings to 0.27 MW
annually for all years after 2012. Peak savings assumptions from the energy savings
programs are presented on Figure 2-4 and net peak demand after DSM savings is shown
on Figure 2-2.

VEIC has also projected that they are likely to save 1,450 MWh in the first
3 years of the program ending in 2012. The total lifetime savings from this program are
expected to be 19,415 MWh. Based on this information, Black & Veatch assumed for the
base case that OMLPS would be able to save 450 MWh, 950 MWh, and 1,450 MWh in
NEL annually in 2010, 2011, and 2012, respectively. It is also assumed that beyond
2012, OMLPS would be able to save 1,450 MWh in NEL annually for all years in the
study period. The energy savings projections are shown on Figure 2-5 and the net NEL
requirements after accounting for DSM savings are presented on Figure 2-3.

2.2 Existing Resources and Capacity Requirements

Prudent utility practices require a utility to plan for sufficient capacity resources
to meet its peak demand and to maintain an additional margin of capacity should
unforeseen events result in higher system demand or lower than anticipated available
capacity. This section presents the development and analysis of the reliability criteria
used by OMLPS.

For this Power Supply Study, OMLPS will use the 12 percent reserve margin for
planning in the summer season. The planning reserve margin covers uncertainties in
extreme weather, forced outages for generators, and uncertainty in load projections.
OMLPS plans to maintain the 12 percent reserve margin for firm load obligations. This
is also consistent with previous power supply studies for OMLPS.
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Midwest Independent Transmission System Operator (MISO) suggests using a
15.4% percent reserve margin in the planning studies, but Oberlin has used a 12 percent
reserve margin requirements for its previous planning studies. Generally, reserve
margins are dependent on the region a utility is located, interconnections, and other
factors, but planning reserve margins generally range in the 12 to 20 percent. As such,
Black & Veatch used the 12 percent reserve margin requirement for this study. By doing
so, Black & Veatch is taking a more conservative approach, which would reduce the need
for additional capacity in future.

2.2.1 Existing and Committed Resources

To determine OMLPS’s need for power, a forecast of system peak demand was
developed as previously discussed. Available net system capacity and resources were
also considered for the 2010 through 2029 period, and includes consideration of existing
generation resources, existing system purchases, firm capacity additions, and retirements,
if planned.

OMLPS is a full requirements wholesale member of AMP. OMLPS existing
generating resources are either “pool resources” or “non—pool resources.” Non-pool
resources are owned or contracted capacity resources for individual use of respective
members only, while pool resources are shared amongst 20 other member municipal
utilities in northeast Ohio. These 21 members are together known as the NEASG
members. The Northeast Area Service Group Pool Agreement with AMP limits the
amount of non-pool resources for each member to 40 percent of the peak load of the
previous year and an additional 50 percent of the increase in demand from previous year
to the current peak load. This potentially limits the ability of OMLPS to add any new
resources exclusively by itself in 2013. However, this constraint will be relaxed soon
with the retirement of the Gorsuch station. An amendment to the clause would give
sufficient flexibility to OMLPS to directly add as much capacity as required by it to meet
its load and reliability obligations.

OMLPS owns a 6.695 MW share of the 213 MW Gorsuch plant located in
Marietta, Ohio. This unit is planned for retirement in December 2012. The Gorsuch
plant, a non-pool resource to OMLPS, is a baseload unit that operates at a minimum load
of 70 percent. OMLPS has a take or pay contract with the plant through AMP and is
required to take at least 70 percent of the energy from its share of the plant at all times.
This unit provides baseload energy for OMLPS.

? Refer to the MISO document “Midwest ISO Summer Reliability Presentation 2009.pdf”

165649-031510 2-10 Black & Veatch



Oberlin Municipal Light and Power System 2.0 Forecasts and
Power Supply Study Economic Parameters

OMLPS receives capacity and energy from the Niagara and St. Lawrence hydro
power plants. Oberlin receives 0.387 MW of baseload power and an additional
0.075 MW of peaking power from this project everyday. This resource is a non-pool
resource to OMLPS. Historically, the unit has been generating at approximately
70 percent capacity factor.

OMLPS owns a 1.270 MW share of the 42 MW Belleville Hydro Power project,
also referred to as the OMEGA JV 5 (JV 5) project. The plant is located on the Ohio
River close to the Belleville Lock and Dam in West Virginia. The JV 5 plant, a non-pool
resource to OMLPS, is assumed to be dispatched at 100 percent capacity factor at all
times. Whenever the unit is not able to generate electricity, AMP provides replacement
power to the city from different market power purchases.

OMLPS contracts for 0.645 MW share from three landfill gas plants owned and
operated by EDI totaling 35 MW. The three plants are located in Lorain County,
Mahoning County, and Ottawa County in Ohio. These plants also provide baseload
capacity and have been operating at high capacity factors in the recent past (2005-2008).

In addition to the above, OMLPS also owns their own generating units totaling
18 MW. These generators have very high heat rates and are usually operated during peak
hours or emergency need hours as peaking units only. OMLPS sells the entire capacity
from these peaking units to the NEASG pool through AMP. AMP uses these units to
provide peaking capacity to JV 5 and the NEASG. OMLPS gets a small portion of the
capacity back as its share of the NEASG pool. OMLPS has different contracts with AMP
for sale of the peaking capacity. Eighteen (18) MW become available to OMLPS in
December 2010 when another contract expires. However, due to high fuel costs,
emissions limitations, and high maintenance costs, these units are not expected to run at
high capacity factors. Historically, these units have provided less than 1 percent of the
energy needs of OMLPS and this trend is expected to continue in the future as well. For
the purposes of this Power Supply Study, it is assumed that these resources are not
returned to OMLPS, and their contracts are renewed for backup peaking service by AMP.

In addition to the above non-pool resources, OMLPS receives capacity and energy
from different pool resources. OMLPS receives a 0.497 MW share of the 9 MW
distributed peaking units, also referred to as the OMEGA JV 1 (JV 1) unit. OMLPS also
owns 1.217 MW of the 138.7 MW OMEGA JV 2 (JV 2) peaking generation project. In
addition, OMLPS has also contracted 2.5 MW share of the 142 MW peaking generation
unit owned by AMP. This contract is set to expire in December 2022, but is expected to
be renewed. Black & Veatch has assumed that the contract will be extended at least until
the end of the study period. All the pool resources are peaking resources and historically,
all of these resources have contributed less than 1 percent of the energy requirements of
OMLPS.
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Apart from these resources, AMP procures energy for the NEASG pool from
different energy traders. As OMLPS is part of the NEASG pool, it gets a share of the
energy purchased by AMP. Currently, OMLPS gets a 0.7 MW share of the 5x16
intermediate resource PPA with Morgan Stanley. OMLPS also has a 0.788 MW share of
the J. Aron PPA. In addition, OMLPS has 1.577 MW and 1.072 MW shares of the 7x24
baseload resource PPAs with Barclays and Lehman Brothers, respectively. These market
purchases allow OMLPS to meet its energy requirements. The market purchase
agreements are not backed by any generating assets and so AMP provides the NEASG
pool with the backup capacity needed for these purchases. As such, these purchases are
treated as firm capacity resources and are considered for meeting OMLPS reserve margin
requirements. All these agreements expire on or before 2012, when the existing NEASG
pool agreement is to expire. For modeling purposes, it is assumed that these PPAs will
not be extended beyond their current expiration dates.

OMLPS has committed itself to buying 2.6 MW of the 208 MW (net total) new
hydro power plants being developed by AMP at Cannelton, Indiana; Smithland,
Kentucky; and Willow Island, West Virginia. All of these plants are on the Ohio River,
as is the existing JV 5 project. This project is a run-of-the-river hydro project and is
scheduled to be online in 2013 and 2014. Expected capacity factors for the plants are 57
percent. These new hydro units have been assumed to be planned additions for the
purpose of this Power Supply Study.

2.2.2 Need for Future Capacity and Generation Resources

The need for future resources is determined based on the availability of existing
resources and the expected growth in future demand. The capacity and reliability needs
for 2010 through 2029 are shown in the capacity balance on Figure 2-6. Based on the
information presented on Figure 2-6, it is noted that Oberlin has excess capacity in the
initial years of the study, but would need additional capacity to meet its reliability needs
from 2023 onwards. Though OMLPS has sufficient capacity to cover its reliability needs
for the immediate future up to 2012, it would need additional resources to meet its
obligations beyond 2012. At present, a very large portion of the capacity is peaking
capacity as shown on Figure 2-7 and Figure 2-8. It would need substantial baseload
resources upon retirement of Gorsuch and the expiration of the baseload PPAs.
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Figure 2-6
Current Summary Capacity Balance Forecast for OMLPS
Forecast Installed Excess/
Peak Peak Capacity Total Cumulative (Deficit)
Demand | DSM | Demand (From Pool Short Term | Cumulative | Committed Total Capacity to
Before Peak After 12.0% | Total Peak | and Non [Interruptible] Capacity Retired Capacity Capacity | Available Maintain
DSM | Savings| DSM | Reserves | + Reserves Pool Capacity | Purchased Capacity Addition Sold Capacity | 12% Reserve
Year | (MW) (MW) (MW) (MW) (MW) [Resources)| (MW) (MW) (MW) (MW) (MW) (MW) | Margin (MW)
2009 20.750 - 20.750 2.490 23.240 35.548 3.900 2.500 - - 18.000 | 23.948 0.708
2010 20.978 0.042 | 20.936 2.512 23.449 35.548 3.900 2.675 - - 18.000 | 24.123 0.674
2011 21209 | 0.115 21.094 2.531 23.626 33.971 3.900 4.395 - - 18.000 | 24.266 0.640
2012 21.442 0267 | 21.175 2.541 23.716 33.272 3.900 5.275 - - 18.000 | 24.447 0.731
2013 21.678 0267 | 21411 2.569 23.980 22.890 3.900 - (6.695) 1.650 18.000 | 10.440 (13.540)
2014 21917 0267 | 21.649 2.598 24.247 22.890 3.900 - (6.695) 2.600 18.000 | 11.390 (12.857)
2015 22.158 0267 | 21.890 2.627 24.517 22.890 3.900 - (6.695) 2.600 18.000 | 11.390 (13.127)
2016 22.401 0267 | 22.134 2.656 24.790 22.890 3.900 - (6.695) 2.600 18.000 | 11.390 (13.400)
2017 22.648 0.267 | 22.380 2.686 25.066 22.890 3.900 - (6.695) 2.600 18.000 | 11.390 (13.676)
2018 22.897 0.267 | 22.630 2716 25.345 22.890 3.900 - (6.695) 2.600 18.000 | 11.390 (13.955)
2019 23.149 | 0267 | 22.881 2.746 25.627 22.890 3.900 - (6.695) 2.600 18.000 | 11.390 (14.237)
2020 23404 | 0267 | 23.136 2.776 25.912 22.890 3.900 - (6.695) 2.600 18.000 | 11.390 (14.522)
2021 23.661 0267 | 23.394 2.807 26.201 22.890 3.900 - (6.695) 2.600 18.000 | 11.390 (14.811)
2022 23.921 0267 | 23.654 2.838 26.492 22.890 3.900 - (6.695) 2.600 18.000 | 11.390 (15.102)
2023 24.184 | 0267 | 23.917 2.870 26.787 22.890 3.900 - (6.695) 2.600 18.000 | 11.390 (15.397)
2024 24450 | 0267 | 24.183 2.902 27.085 22.890 3.900 - (6.695) 2.600 18.000 | 11.390 (15.695)
2025 24719 | 0267 | 24.452 2.934 27.386 22.890 3.900 - (6.695) 2.600 18.000 | 11.390 (15.996)
2026 24991 0267 | 24.724 2.967 27.691 22.890 3.900 - (6.695) 2.600 18.000 | 11.390 (16.301)
2027 25266 | 0267 | 24.999 3.000 27.999 22.890 3.900 - (6.695) 2.600 18.000 | 11.390 (16.609)
2028 25544 | 0267 | 25.277 3.033 28.310 22.440 3.900 - (7.145) 2.600 18.000 | 10.940 (17.370)
2029 25.825 0267 | 25.558 3.067 28.625 22.440 3.900 - (7.145) 2.600 18.000 | 10.940 (17.685)
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Capacity Mix of Existing and Committed Resources
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Peaking units make up a vast majority of OMLPS capacity resources. In 2010,
24 percent of the capacity resources are peaking units and interruptible loads account for
about 17 percent of the capacity resources. In 2013, after the Gorsuch plant is retired, the
capacity mix of OMLPS becomes heavily biased towards peaking units and interruptible
load as they make up around 88 percent of OMLPS capacity resources.

Typically, peaking units should comprise less than 20 percent of a utility’s
resource mix. Figures 2-9 and 2-10 show the capacity mix for Ohio and for the entire
United States. The baseload capacity for Ohio is approximately 72 percent of its total
resources, while peaking resources comprise 19 percent of the total. In comparison, the
baseload resources for the whole United States are 54 percent while peaking is
16 percent. The above statistics reiterate that OMLPS will be heavily dependent on
peaking capacity once Gorsuch retires. Black & Veatch believes that obtaining
additional baseload generation to more favorably balance baseload and peaking resources
should be a priority in the near term for OMLPS.

Apart from looking at the capacity mix of the system, it is a prudent industry
practice to analyze the generation mix of the system. Generally, the baseload units of a
system generate at least 50 percent of the energy requirements of the system, with the rest
being generated from intermediate, peaking, and intermittent resources. This mix of
baseload and other types of generation would depend upon the load factor and the mix of
residential, commercial, and industrial customers. With higher load factors, more
generation would be expected from baseload resources. In Ohio, which has a higher
concentration of industrial customers, load factors are generally higher. OMLPS has a
high load factor of approximately 65 percent compared to a typical load factor in the
50 to 55 percent range. Due to this high load factor, generation from baseload resources
is expected to be higher (70 to 80 percent) in comparison to other regions of the country.
Figure 2-11 shows the historical and forecast generation mix from the existing and
committed resources of OMLPS. In coming up with this graph, it is assumed that the
generation mix from existing resources would be the same as it has been in the recent
past (2005-2009), except for the retirement of Gorsuch. It is also assumed that OMLPS
has planned ahead until 2012 and has sufficient energy from market purchases, and pool
and non-pool resources to meet its energy obligations. From Figure 2-11, it is evident
that there is a significant shortfall of baseload energy supply once the Gorsuch station is
retired in 2012. It will be difficult and very expensive to meet this energy shortfall from
the existing resources of OMLPS, which are predominantly peaking units. As a result,
OMLPS should acquire baseload capacity and generation resources to fulfill its

obligations in a cost effective and efficient manner.
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2.2.3 Capacity Values of Different Technologies

One of the important decisions in planning for future resources is to consider the
firm capacity of each resource. Firm capacity or capacity value of any unit is defined as
the generating capacity of any resource to meet the peak load of the system.
Conventional units like coal fired steam turbines, natural gas fired units, and some
renewable units (such as landfill gas [LFG] and biomass) can generate at maximum
capacity or close to their maximum capacity during any hour including peak demand
hours as long as the unit has a continuous supply of fuel. Baseload plants generally have
a long-term fuel supply plan and/or also have fuel storage facilities onsite, which allow
these plants to generate electricity whenever required. As such, baseload units generally
have high capacity value (firm capacity) which usually ranges from 80 percent to
100 percent of its maximum capacity. Adding baseload units to a system gives high
capacity credit, which reduces the need for additional resources in meeting the capacity
and reliability needs for the system.

However, only some renewable resources have high capacity credits. Renewable
resources like wind, solar, and run-of-the-river hydro are not available at all times. In
addition, these resources are also not available in the same quantity for all hours that they
are available. Also, some resources such as wind exhibit a general inverse relationship
with load (higher generation in off peak hours and months in comparison to on peak
periods). As such, it is difficult to ascertain how much electricity can be generated from
these resources during the peak demand hour.

Figure 2-12 shows the actual average hourly generation for each season in a year
from a typical 100 MW wind farm in the Midwest region. Summer months are May
through August, shoulder months are March, April, October, and November and the
remaining months are grouped as winter months. As can be seen from the figure, wind
generation is highest during the non-summer months. In addition, on a daily basis, wind
generation is higher during evening and early morning hours and lower during the day
during the typical peak usage hours. The peak demand hour for most systems in the Ohio
region occurs in summer months and during the middle of the day. This shows that the
wind generation profile is largely inversely correlated to the demand pattern. As such,
adding wind resources to a system gives very little capacity credit to the system
compared to baseload resources. Often, wind is given a capacity credit value in the 10 to
20 percent range of nameplate capacity. Black & Veatch assumed a 20 percent capacity
credit for wind resource for this planning study, which is consistent with the typical
generation profile shown on Figure 2-12.
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Figure 2-12

Seasonal Average Hourly Generation from a Typical 100 MW Wind Farm in Midwest

For similar reasons as explained above, solar and hydro were assigned 55 percent
and 57 percent capacity credit, respectively, for this planning study. The hydro capacity
assumption is consistent with OMLPS experience with their existing hydro generation.
Black & Veatch assumed a 60 percent capacity credit for solar PV based on its
experience with these units. Although solar PV typically operates at much lower capacity
factors (generally in the 15 to 25 percent range), its generation is highly correlated to
demand. As a result of the correlation between peak solar daily generation and the
typical utility demand profile it is often reasonable to expect solar generation to be
available during high demand periods, and thus its generation is often given a higher
capacity value than wind.

Other renewable resources like biomass and landfill gas resources were assigned

higher capacity credits, similar to conventional units, due to the stable nature of the fuel
supply.
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2.3 Fuel Forecast

The fuel price forecast is a component in OMLPS’s evaluation of future resource
plans. The prices of the fuels used in power generation are volatile and are difficult to
accurately forecast due to a variety of unforeseeable factors. EIA forecasts published in
AEO2009 were used for the study. The natural gas price forecast from AEO2009
presented in this section will be used for a new ownership interest in a combined cycle
plant. In addition, since many of the existing units run on diesel, the price forecast for
light fuel oil (ultra low sulfur diesel) residual fuel oil from AEO2009 are also presented
in this section.

The forecast for natural gas includes the cost of the commodity itself at the Henry
Hub delivery point and the cost of variable transportation up to the Lebanon hub in Ohio.
The commodity price forecast was obtained from AEO2009. EIA projects that natural
gas prices will recover from current depressed levels associated with lower economic
output. After 2015, the ramping up of shale gas and other new domestic resource
production, moderates price increases for awhile. Black & Veatch developed the
transportation cost forecast based on its gas industry experience in the region. A 2009$
delivery cost of $0.344 per MMBtu was assumed.

Natural gas is a clean burning, combustible mixture of hydrocarbon gases,
primarily composed of methane. Methane is principally formed from the decomposition
of organic waste and mineral fuel extraction. Methane can be extracted from mineral
deposits. Natural gas can be liquefied for shipment as liquefied natural gas (LNG) and
then regasified for injection into pipeline systems. The monthly price forecasts are
shown on Figure 2-13.

Small quantities of ultra-low sulfur diesel are currently used at the existing
OMLPS owned generating units. Ultra-low sulfur diesel is a product derived during the
refinement of crude oil. The average annual price for ultra-low sulfur diesel was
calculated from this monthly price forecast and is presented on Figure 2-14.

2.4 Emission Allowance Price Forecast

As a result of potential legislation related to reduction of greenhouse gases,
particularly CO,, a sensitivity case was developed to evaluate potential impacts of
various plans as a result of emission allowance prices being applicable for such
emissions. As a result of a Congressional request, the EIA developed a CO, allowance
price forecast, which is summarized on Figure 2-15.
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Figure 2-13
Natural Gas Price Forecast
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