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Engineering Manager
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105 East Ash St.
Columbia, MO 65205

CWL Integrated Resource Plan
Final Report of the Integrated Resource Plan
Project: 46806

Dear Mr. Schmitz:

The attached “Final Report on the CWL Integrated Resource Plan” is provided in
accordance with the authorization provided by CWL for Burns & McDonnell to review
its future power supply needs. The report provides the methodology of the analysis,
assumptions used and the results of the analysis of the supply and demand side options
considered germane to CWL.

APPROACH

Burns & McDonnell developed various supply and demand side options considered
suitable for CWL to review as a means to meet the CWL forecast load obligations. The
supply side options included:

e solar, wind and biomass options,

e local and remote coal-fired options,

o local gas-fired combustion turbine and engine generator options, including
combined heat and power,

e pumped hydro storage option, and

e market purchases of capacity and energy

At the direction of the Task Force, nuclear energy was not considered viable as an option
for CWL at this time. Fixed and variable operating costs, investment costs, operating
characteristics and other assumptions necessary to model the option in the production
cost models were developed by Burns & McDonnell. Fuel cost projections were
developed for the various coal and gas resources. Projections of emission costs and rates,
including estimates for carbon emissions, were also included. All of the assumptions
considered in the analysis are provided in the report.

Carbon regulation in the integration phase was modeled based on the proposed Warner-
Lieberman Bill. The regulation was assumed to begin in 2015 with an initial carbon
credit cost of $30 per ton.

Kansas City, Missouri 64114-3319

Tel: 816-333-9400
Fax: 816-333-3690
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The demand-side options included the following major categories of programs:

HVAC modifications
Lighting

Appliances

Thermal envelope

The demand side options were considered for the residential, commercial and industrial
sectors. Residential properties were reviewed for single family homes, duplexes,
apartments and mobile homes. Commercial buildings were reviewed by type, such as
banks, restaurants, etc. The current programs offered by CWL were also included.

The assumptions for the options were taken from a variety of sources including
Department of Energy databases, the Statewide Saturation Study, Burns & McDonnell’s
experience as an energy services provider and CWL. The options were analyzed in the
resource optimization model alongside the optimum supply side case. This provided
detailed consideration of the program impacts as compared to the benefits to reductions
in supply side costs as determined using the load forecast with no additional DSM
activities other than those currently pursued by CWL.

SUMMARY OF RECOMMENDATIONS

Based on the conclusions discussed in the report, the analysis of CWL’s system and
Burns & McDonnell’s knowledge of the electric utility industry, the following
recommendations are offered to CWL for consideration. Burns & McDonnell
recommends that CWL should:

1. Pursue the future outlined in the regulated carbon future with DSM. The cost for

this future is not significantly different than a future without carbon legislation in
the first several years.

Work with the City to improve building code standards for commercial and
residential structures that have a minimum energy consumption goal of an Energy
Star rating. Programs to encourage higher Energy Star ratings should be
developed using information provided herein.

Implement the demand side management programs as outlined. Add staff as
necessary at CWL to aggressively pursue these programs and work through the
existing building stock over the next ten years. Increase the data gathering for
end-use inventories, ages of appliances, use per consumer, and other information
needed to refine the evaluation of DSM programs through energy audits on the
majority of existing residential and commercial facilities. Increase the
verification process for the programs to make sure they are on track to meet the
projected demand and energy reductions.
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Continue its aggressive pursuit of demand side involvement by the deployment of
time of use metering and pricing structure to customers. Industrial and
commercial customers should be the first to be moved to time of use pricing
followed by residential. This metering can also be used in the further deployment
of a Smart Grid.

Prepare in early 2010 to install two engine sets of approximately 8MW each for a
commercial operating date of 2012 should the economics reviewed herein remain
as studied.

Determine if there is sufficient interest from other utilities in the state to develop
the biomass repowering project at CWL’s local power plant. Should the
renewable referendum being considered by Missouri become law, this type of
option could hold significant benefit for other Missouri utilities.

Acquire additional wind energy (or equivalently priced other renewable energy)
in the quantities and on the time line as shown in the regulated carbon future with
DSM.

Pursue the transmission projects with AECI necessary to improve the firm import
capability.

Update the integrated resource plan in 2012 to 2013. This should be sufficient
time to determine the success of the demand side programs, have better clarity
about the legislation regarding carbon and more knowledge about the advances in
renewable energy technologies.

We look forward to meeting with the Task Force and the public to discuss the analysis of

the supply side and demand side options and the recommended portfolio of demand and
supply side activities to meet CWL’s future load obligations. Should you have any
questions or comments, please do not hesitate to call.

Sincerely,

Jeff Greig
General Manger

Kiah Harris, PE
Project Manager
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LIST OF ABBREVIATIONS AND ACRONYMS

AC Air Conditioner

ACH Air Changes per Hour

AECI Associated Electric Cooperative, Inc.
AHU Air Handling Unit

Burns & McDonnell ~ Burns & McDonnell Engineering, Inc.

BOC Building Operators Certification

BPU Board of Public Utilities

CCGT Combined Cycle Gas Turbine

CFB Circulating Fluidized Bed

CFL Compact Fluorescent Light/Bulb

CHP Combined Heat and Power

COD Commercial Operating Date

CSP Concentrating Solar Power

CWL City of Columbia, Missouri, Water and Light Department
DLC Direct Load Control

DOE Department of Energy (U.S.)

DSM Demand Side Management

EIA Energy Information Agency (Department of Energy)
EPA Environmental Protection Agency (U.S. Government)
EPC Engineer Procure Construct

EUI Energy Use Intensity

FCTTC First Contingency Total Transfer Capacity

GT Gas Turbine

HRSG Heat Recovery Steam Generator
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HVAC

IDC
IGCC
IRP

KCP&L
kw
kWh

LEED
LGS
LMP

MEF
MISO
MJIJMEUC
MMBtu
MW
MWh

NPV
NREL

O&M

PC
PPA
PRB
PSEC
PV

RPS
RTU

Heating, Ventilation, and Air Conditioning

Interest During Construction
Integrated Gasification Combined Cycle

Integrated Resource Plan

Kansas City Power and Light Company
Kilowatt

Kilowatt Hour

Leadership in Energy & Environmental Design (U.S. Green Building Council)
Large General Service

Locational Marginal Pricing

Modified Energy Factor

Midwest Independent Transmission System Operator, Inc.
Missouri Joint Municipal Electric Utility Commission
Million British Thermal Units

Megawatt

Megawatt Hour

Net Present Value

National Renewable Energy Laboratory

Operations and Maintenance

Pulverized Coal

Power Purchase Agreement
Powder River Basin

Prairie State Energy Campus

Photovoltaic (solar collector)

Renewable Portfolio Standard
Roof Top Units
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SCPC Super Critical Pulverized Coal

SEER Seasonal Energy Efficiency Ratio
SGS Small General Service
TES Thermal Energy Storage
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EXECUTIVE SUMMARY

Burns & McDonnell Engineering Company, Inc. (Burns & McDonnell) was retained by the City of
Columbia, Missouri, Water and Light Department (CWL) to perform an Integrated Resource Plan (IRP or
Study) that evaluates the potential development of supply side and demand side resources to meet the
future load requirements of Columbia, Missouri. The outline of the study included discussion of the
major findings from the separate supply side and demand side analyses prior to the final integration
phase. This report presents an overview of the separate supply and demand side analyses and the final

integration of the supply side and demand side options.

ES.1 DESCRIPTION OF CWL

CWL is a municipal utility that provides electric and water services to customers within the city
boundaries of Columbia, Missouri. CWL began providing service to the residents of Columbia in 1904.
The approximate service territory of CWL is indicated on Figure 1-1. As of December 2007, CWL

served approximately 44,000 residential, commercial, and large commercial/industrial customers.

ES.2 LOAD FORECAST

The load forecast used in the analysis was based on a load forecast provided by CWL. The combined
system energy requirements are projected to grow at an average annual rate of 1.8 percent during the time
period. The load factor is projected to remain steady at 50 percent over the study period. Demand is
expected to grow at the same percentage (1.8 percent) as the annual energy growth. The combined base

energy and demand requirements forecast for the CWL load are shown in Table ES-1.

A utility is also required to maintain reserves to meet unit outages and planning uncertainties due to
weather impacts. Prudent utilities also use reserves to meet economic growth larger than expected. CWL
operates in the Midwest Independent Transmission System Operator, Inc. (MISO) region. MISO requires

that members maintain a 14 percent reserve level above peak load less firm purchases.

City of Columbia, Missouri, Water & Light Dept. ES-1




Integrated Resource Plan Executive Summary

Table ES-1: CWL Demand and Energy Forecast

Annual Annual Load

Year Coincident Peak Growth Total Energy Growth Factor
Demand (MW) (percent) (MWh) (percent) (percent)
2008 278.0 - 1,220,976 - 50.00
2009 284.0 2.16 1,243,920 1.88 50.00
2010 289.0 1.76 1,265,820 1.76 50.00
2011 295.0 2.08 1,292,100 2.08 50.00
2012 300.0 1.69 1,317,600 1.97 50.00
2013 306.0 2.00 1,340,280 1.72 50.00
2014 311.0 1.63 1,362,180 1.63 50.00
2015 317.0 1.93 1,388,460 1.93 50.00
2016 322.0 1.58 1,414,224 1.86 50.00
2017 328.0 1.86 1,436,640 1.59 50.00
2018 333.0 1.52 1,458,540 1.52 50.00
2019 339.0 1.80 1,484,820 1.80 50.00
2020 344.0 1.47 1,510,848 1.75 50.00
2021 350.0 1.74 1,533,000 1.47 50.00
2022 357.0 2.00 1,563,660 2.00 50.00
2023 364.0 1.96 1,594,320 1.96 50.00
2024 371.0 1.92 1,629,432 2.20 50.00
2025 378.0 1.89 1,655,640 1.61 50.00
2026 385.0 1.85 1,686,300 1.85 50.00
2027 392.0 1.82 1,716,960 1.82 50.00
2028 399.0 1.79 1,752,408 2.06 50.00
Total Average: 1.82 1.82

The forecast as provided by CWL includes projections of historical levels of demand side program

acceptance by the CWL customers.

ES.3 EXISTING RESOURCES

CWL receives energy from a variety of existing generation resources, which include jointly and wholly
owned coal-fired steam units, combustion turbines, wind, and landfill gas facilities. In addition to these
generation resources, CWL has executed a contract to purchase baseload capacity and energy from
Ameren (Union Electric), which is expected to be available through the end of May 2011. Table ES-2
lists the existing generation resources and their capacities available to CWL. A description of each of the

existing CWL resources is provided in Section 2 of the report.
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Table ES-2: Existing CWL Generation Resources

Unit Description Net Un_it
Capacity (MW)
Bluegrass Ridge™ Wind 6.3
Columbia & Ameresco Landfill Gas 5.2
Distributed Gen” Diesel Gen 8.5
Columbia Energy Center | Combustion Turbine 72.0
CWL Turbine 52 Coal-Fired Steam 16.5
CWL Turbine 6 Combustion Turbine 12.5
CWL Turbine 77 Coal-Fired Steam 22.0
CWL Turbine 8 Gas-Fired Steam 35.0
latan 1" Coal-Fired Steam 20.0
Nearman Creek Coal-Fired Steam 20.0
Prairie State'™ Coal-Fired Steam 50.0
Sikeston Coal-Fired Steam 66.0
Total: 3335

[1]Nameplate Capacity.

[2] Standby Rating

[3]CWL Turbines 5 and 7 Retired in 2015.
[4]COD for latan Il is expected in 2010.
[5]COD for Prairies State is expected in 2013.

In November 2004, the City of Columbia approved a renewable energy ordinance (RPS Ordinance) for
the city’s power supply portfolio. The ordinance mandates CWL to purchase increasing levels of energy
from renewable resources starting in 2008. In response to the RPS Ordinance, CWL has secured
contracts from several qualifying renewable generating resources for wind and landfill gas energy. CWL
has a long-term purchase agreement with AECI to acquire the energy from three wind turbines (6.3 MW
net capacity) at the Blue Grass Ridge Wind Farm in Gentry County, Missouri. The amount of electricity
Columbia will receive each year is variable, depending on the amount of wind. CWL also has long-term
purchase agreements to receive landfill gas from facilities in Jefferson City and Columbia. The energy
from these qualifying renewable resources amounts to nearly 5 percent of CWL energy requirements in
2008.

ES.4 TRANSMISSION ISSUES

CWL imports energy into its service territory via transmission facilities owned and operated by other
utilities. Direct interconnections are made with Ameren and AECI at substations around the CWL service
area. These interconnections are made at the 161kV and 69kV level. The system is or will be used to

import power from the following CWL resources:
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e Sikeston

e Nearman

e Columbia Energy Center

e Prairie States Energy Center
o latan 1l

o Bluegrass Wind Farm

e Ameresco Landfill Gas Project

In addition, future development of landfill projects in the area will require use of the transmission system.
CWL pays for use of the transmission system under transmission agreements with AECI and the Midwest
ISO.

The transfer capacity of a system is identified as the First Contingency Total Transfer Capacity (FCTTC).
The FCTTC identifies the maximum transfer capacity that is allowed before a system violation occurs,
such as a thermal overload or a bus voltage dropping below limits, when a component of the system is
removed. The process used to identify the FCTTC is to increase the power being transmitted into an area,
remove system elements one at a time and then determine if there any violations. When a violation

occurs, the power being transferred establishes the FCTTC.

The FCTTC capability of the existing transmission system CWL uses to import its power is
approximately 270 MW. For the projected 2027 load curve, if the system were totally dependent on the
transmission system to provide the power to the city, there would be approximately 1008 hours per year
that the system would be exposed to being unable to support the full load above a level of 270 MW if the
limiting outages occurred. Use of internal generation and system improvements discussed in Section 2

would provide a firm load-serving level of approximately 405 MW.

ES.5 SUPPLY SIDE ANALYSIS

The development of a power resource analysis requires creation of a mix of resources to evaluate.
Section 3 of the report describes the options reviewed, costs for the options, and the detailed analysis
performed on the selected options. Please refer to Appendix A for a complete summary of the
assumptions used for the supply side analysis. The following general assumptions are applicable to the

supply side analysis:
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e The study period covers the years 2008 through 2027.

¢ CWL must maintain a reserve margin of 14 percent above peak load throughout the study period.

e CWL retires Units 5 and 7 at the Local Power Plant in 2015.

e The 2007 hourly load was used as the basis for the load growth projections provided by CWL.

o Budgets and forecasts associated with the current CWL assets were escalated at their historical trend
or inflation over the study horizon.

o The CWL discount rate for financing terms was 5.5 percent, with longer term resources financed over

30 years, and shorter term resources financed over 20 years.

The supply options considered in this Study include:

o Local coal-fired circulating fluidized bed (CFB) facility

e Local CFB Biomass facility

e Participation in a remote super critical, pulverized coal (SCPC) facility
o Local gas-fired combined cycle gas turbine (CCGT) facility

o Local coal-fired integrated gasification combined cycle (IGCC) facility
e Local simple cycle facility

e Local combined heat and power (CHP) facility

o Market power purchase agreements (PPA)

e Participation in a remote wind farm

o Local rooftop solar photovoltaic (PV)

e Hydro-pumped storage facility

The final integration of resource options was modeled and simulated using the Strategist resource
optimization software. The model used the assumptions of the resources as described in Section 3 of this
report to determine the optimal portfolio of resources to meet the energy needed. Scenarios for the final

integration were run under the following circumstances:

o Different resource capacities

o Different pool of resources to select from

e No CO, tax

e 3$30/ton CO, tax on resources starting in 2015, with credits for CO, allowances modeled under the

America’s Climate Security Act of 2007 (also commonly referred to as the Lieberman-Warner Bill)
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In cases that included a CO, tax scenario, the spot market price of energy was also increased in order to
account for the increase in the cost of generation across the market. In the $30/ton tax case, off-peak
market prices were increased by $30/MWHh, and on-peak market prices were increased by $15/MWh
starting in 2015. After 2015, the CO, and corresponding increase to market prices was escalated at 3

percent annually through the study period.

ES.6 DEMAND SIDE ANALYSIS

Demand Side Management (DSM) has been used by utilities since the late 1970s to try to influence the
consumption of demand and energy by customers. Utilities have, for example, installed systems that
allow control of appliances during peak load conditions to reduce the demand and shift the energy
consumption to more off-peak times. Direct control of air conditioners and water heaters by utilities is
also an example of this type of DSM program. Other programs have targeted upgrades to more efficient
appliances to provide energy savings. Enticing customers to use compact fluorescent lighting (CFL)

instead of incandescent lighting is an example.

The analysis of demand side management potential for a utility requires a significant amount of customer

data that includes, but is not limited to:

e The number of existing end-use applications specific to the utility customer base and pertinent
information (for example the number of central air conditioners broken down by age, efficiency rating
and size)

e The demand and energy impacts to the utility of moving to higher efficiency applications of each of
the end uses on the system

e The cost of moving to these higher efficiency applications

e The pace at which the existing appliances could be replaced with higher efficiency options

e The benefit of investing in these applications as compared to other approaches to meeting the

customer service required

CWL has a customer base of approximately 44,000 meters. Considering the diversity and number of end-
use devices at each of these meters, the data requirements for a DSM analysis are extensive. Since most
utilities do not have extensive end-use analysis of their loads, numerous assumptions are required to

attempt the modeling of the DSM impacts.
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The process to evaluate DSM programs requires a logical progression of developing information about
the benefits and costs of the various DSM options considered beneficial for a utility to pursue. The major

steps for this process are described in Section 4.

The DSM assessment included an evaluation of a variety of different load management and conservation
programs that were directed at reducing the overall peak demand and energy consumption of CWL
customers. The programs considered included the existing programs of CWL. The background,

assumptions, analysis and results of the analysis are discussed in Section 4.

ES.6.1 Residential
CWL residential building stock can be divided into four main types. These residential building stock

types are listed below:

e Single Family Home

e Duplex / Quadplex

e Apartment

e Mobile Home and Other

These types are further broken down into owned and rented residential properties. The residential
building stock information provided to Burns & McDonnell by CWL is based on the county assessors

2006 land use database. A summary of the types of residential building stock is presented in Table ES-3.

Table ES-3: CWL Residential Building Stock

Residential Building Type Owned Rented Total
Single Family Homes 15,725 2,059 17,784
Duplex /Quadplex - 5,156 5,156
Apartment 14,231 14,231
Mobile Home / Other - 79 79
Total 15,725 21,525 37,250
P ercent of Total 42.21% 57.79%| 100.00%
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Figure ES-1: CWL Total Residential Energy Consumption
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The CWL end-use residential DSM inventory is based on data provided in the 2006 Missouri Statewide
Residential Lighting and Appliance Efficiency Saturation Study (Saturation Study), which is provided in
Appendix H, and CWL residential building stock data presented previously. The Saturation Study,
completed by RLW Analytics, included residential end-use inventory survey data for AmerenUE, Kansas
City Power & Light (KCP&L), Aquila, Independence Power & Light, Empire District Electric Co., City
Utilities of Springfield, and CWL. CWL has not conducted an in-depth independent survey of its
residential customers. Therefore, Burns & McDonnell and CWL agreed that the Saturation Study results
would serve as the basis for the residential portion of this study. Prior to using the Saturation Study
information, CWL and Burns & McDonnell reviewed the information and adjusted it where it was

deemed necessary.

ES.6.2 Commercial/Industrial

An analysis of Demand Side Management (DSM) opportunities for the existing commercial and industrial
set of CWL customer base was developed and discussed in Section 4. This assessment included Small
General Service (SGS) and Large General Service (LGS). It also included large commercial accounts that
are classified under industrial rates due to their size but do not have traditional industrial operations. The
following chart shows the breakdown of energy provided by CWL during FY2006 for residential,
commercial, commercial with industrial rates, and industrial accounts. Note that the commercial and

commercial with industrial rates accounts for 51 percent of the total electrical energy provided by CWL.
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Figure ES-2: Distribution of CWL Customers Electrical Use by Rate Class
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As discussed above, CWL was a participant in a statewide saturation survey for residential customers.
These data have proven quite valuable in the residential DSM analysis. No such survey has been
conducted for the commercial customer base. The analysis team decided to use information from the
DOE Energy Information Agency (EIA) along with the ENERGY STAR building ranking program of the
Environmental Protection Agency in order to benchmark typical buildings in the CWL customer base.
Based on these benchmarks, target levels of DSM potential by building type were developed along with
the amount of electric use reduction required to meet these goals. Parallel to this effort, various DSM
measures were analyzed to determine demand and energy savings along with implementation costs.

Extensive assessment of the different CWL building stock was developed and is described in Section 4.

The set of manufacturing type industrial rate customers in the CWL service territory is small and accounts
for only 12 of the 32 industrial rate accounts. The other industrial rate accounts include large retail such
as malls and public authority buildings such as schools. These more commercial accounts are included in
the commercial analysis. The pool of manufacturing customers includes 2 food processing, 7 light
manufacturing, 1 chemical product, 1 piping product and a rock quarry. The total estimated electric
consumption for this group of customers is 182,387,680 kWh per year. In order to estimate the
distribution of electric use within these plants, EIA data were reviewed to determine the average percent
by end use and representative load factors.
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ES.7 INTEGRATION RESULTS

The integration analysis used the supply and demand side options as developed in Sections 3 and 4,
respectively. The first step in the integration analysis was to perform an optimization run selecting from
only supply side resources. This was done in order to establish a benchmark net present value of
production costs that can then be compared to an optimization run that selects from both supply and
demand side options. The analysis in the base case was performed with no costs for carbon regulations
included. A sensitivity analysis including a carbon cap and trade scenario based on the parameters of the
proposed Lieberman-Warner Bill was also performed. Assumptions for the analysis are included in

Appendix A.

The demand side management portfolios that were developed and included in the integrated analyses are
presented in Table ES-4. The options were grouped into portfolios of 10 based on their individual benefit
/ cost ratios. The 10 programs resulting with the greatest portfolio benefit / cost ratio were selected and
grouped into Portfolio A which has a Utility Test benefit cost ratio of 16.63. The next 10 best programs
were then selected and grouped into Portfolio B which has a benefit cost ratio of 7.68. This same process
was repeated for Portfolio C which had a benefit cost ratio of 3.62. The remaining options were also
grouped and loaded into various portfolios; however they did not have a portfolio Utility Test benefit cost
ratio greater than 1.0. Each of the remaining six DSM programs was evaluated in the integrated analysis

on an individual basis.
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Table ES-4: Integrated Analysis DSM Portfolio Definition

Potential Situation

Portfolio A
1.0 Low Evaporator Airflow B
2.0 Refrigerator early retirement
3.0 Oversized AC Units B (Replace)
4.0 Inefficient Industrial Lighting
5.0 Phantom Electric Loads
6.0 Inefficient Commercial Lighting
7.0 Single Pane Window B
8.0 No low flow shower heads
9.0 NO E&W Window Shading A
10.0 House infiltration = 0.8 ACH

Portfolio B

1.0 AC Refrigerant over charged

2.0 No Compact Florescent Lamps
3.0 AC Refrigerant under charged
4.0 Electric water heater not wrapped
5.0 Inefficient Industrial HVAC

6.0 Inefficient Industrial Machine Drive
7.0 No programmable thermostat

8.0 Oversized AC Units A (New)

9.0 Low Evaporator Airflow A

10.0 Home has 13 SEER Heat Pump

Portfolio C
1.0 High Duct Leakage (25%)
2.0 Exterior Lighting Replacement
3.0 Attic Insulation = R-11
4.0 Dishwasher to be replaced
5.0 Inefficient Commercial HVAC
6.0 Home has electric strip heat
7.0 Gas Heat and 13 SEER AC
8.0 Exposed Walls not insulated
9.0 Clothes washer to be replaced
10.0 One Inch insul. On ducts in attic

ES.7.1 Base Case Results

Supply Side Only Analysis

Improvement

Increase blower speed

Purchase Energy Star Refrigerator
Size AC units to 100% of Manual J
Install New Industrial Lighting

Install Power Strips with Auto Shutoff
Install New Commercial Lighting

Install Low E double pane window 2904
Install low flow shower heads

Add solar screens to E&W sides
Reduce infiltration to 0.35 ACH

Remove refrigerant

Use 3 more CFLs throughout the house
Add refrigerant

Wrap electric water heater

Install New Industrial HYAC

Install New Industrial Machine Drive
Install New programmable thermostat
Size AC units to 100% of Manual J
Increase duct sizes or add new ducts
Install Heat Pump SEER = 16

Reduce duct leakage to 5%

Install Solar Powered Lights

Add another R-19 attic insulation
Purchase Energy Star dishwasher
Install New Commercial HVAC

Install Heat Pump SEER =16

Install AC SEER = 16

Add R-11 wall insulation

Purchase Energy Star clothes washer
Add two more inches of insulation

As described previously, the integration process requires a production cost benchmark to compare
integrated resource portfolios against. After incorporating all of the updated assumptions and supply
option boundaries, an optimal supply only resource portfolio over the study period was created and is

shown compared to the optimal integrated resource portfolio in Table ES-5.
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Integrated Analysis

After establishing the supply only benchmark, the supply and DSM options were evaluated together to
create an integrated resource selection portfolio. The demand side management options selected in the
integration consisted of various residential, commercial and industrial options. Options were selected and
then included in portfolios based on their respective benefit / cost ratios. The portfolios were developed
in order to group several DSM programs with a net benefit / cost ratio of greater than one together. It was
assumed that DSM programs in a portfolio with a benefit / cost ratio of greater than one would likely be
selected either individually or within the defined portfolio. In this manner, 30 of the 37 individual DSM
programs were grouped into three different portfolios of 10 programs each. The portfolio building
process was optimized through Strategist with the portfolios ranked based on the portfolio benefit / cost
ratio. This approach was necessary due to the fact that Strategist combines thousands of various supply
side and demand side combinations in order to determine which combination has the lowest overall net

present value production cost, and there were too many DSM programs to evaluate each one individually.
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Table ES-5: Base Case Supply Only and Integrated Portfolio Comparison

Case: Supply Only Integrated
Resource (MW) Resource (MW)
2008 Load Management!
2009 Market(1) DSM Portfolio A™
DSM Portfolio B™
DSM Portfolio C™*
2010
2011 Wartsila(17) Wartsila(17)
CHP(5) CHP(5)
Market(36) Market(16)
2012 Market(42) Market(19)
2013
2014
2015 SCPC(25) SCPC(25)
Wartsila(17)
2016 Market(5)
2017 Market(11)
2018 Wartsila(17)
2019 Market(6) Market(4)
2020 Market(11) Market(9)
2021 Market(17) Wartsila(17)
2022 Market(20) Market(1)
2023 Market(28) Market(9)
2024 Market(35) Market(16)
2025 Market(43) Market(24)
2026 Market(50) Market(31)
2027 Market(58) Market(39)
20-Year NPV
@5.5%: | $1,229,845 $1,187,254
20-Year CO2 Emission
Total (Tons): | 22,587,409 22,012,456

[1]DSM program has varying peak characteristics over time.
[2]Total CO; emissions include theoretical market emissions.

Figure ES-3 shows the impact of the selected DSM programs on the base peak demand forecast. The
impacts are shown as a band to reflect the uncertainty associated with demand reduction accruing from
existing programs that may already be present in the CWL forecast. Figure ES-4 shows the BLR for the

lowest cost resource portfolio.
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Figure ES-3: Base Demand Forecast Impact From Selected DSM Programs
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[1]BLR based on lower bound for DSM impacts.
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ES.7.2 CO; Cap and Trade Case Results

Supply Side Only Analysis

As described previously, the integration process requires a production cost benchmark to compare
integrated resource portfolios against. All of the updated assumptions and supply option boundaries, as
well as the carbon cost parameters as determined through interpretation of the Lieberman-Warner Bill
were incorporated in the supply only optimization for the cap and trade sensitivity case. The resulting
optimal supply only resource portfolio over the study period is shown compared to the optimal integrated

resource portfolio in Table ES-6.

Integrated Analysis

As was done in the Base Case analysis, after establishing the supply only benchmark, supply and DSM
options were evaluated together to create an integrated resource selection portfolio. Under the CO, Cap
and Trade Case, the optimal resource selection portfolio contained the same mixture of DSM programs,
Portfolios A, B, and C as well as the Load Management program, with none of the other individual DSM
programs selected. In addition to the DSM programs, supply resources selected included market capacity,
Wartsila engines, and 200 MW of wind spread out over several years of the study period. A comparison
of the optimal resource portfolios for the supply only and integrated cases under the CO, Cap and Trade

Scenario is shown in Table ES-6.

City of Columbia, Missouri, Water & Light Dept. ES-15




Integrated Resource Plan Executive Summary

Table ES-6: CO, Cap and Trade Case Supply Only and Integrated Portfolio Comparison

Case: Supply Only Integrated
Resource (MW) Resource (MW)
2008 Load Management™
2009 Market(1) DSM Portfolio A™
DSM Portfolio B!
DSM Portfolio C™*
2010
2011 Wartsila(17) Wartsila(17)
CHP(5) CHP(5)
Market(36) Market(16)
2012 Market(42) Market(19)
2013
2014
2015 Wartsila(17) WIND(50)
WIND(50) Market(5)
Market(18)
2016 Market(23) Market(8)
2017 WIND(50) WIND(50)
Market(21) Market(4)
2018 Market(26) Market(7)
2019 Market(32) Market(14)
2020 WIND(50) WIND(50)
Market(30) Market(11)
2021 Market(37) Market(18)
2022 Market(40) Market(21)
2023 Market(47) Market(28)
2024 Market(54) Market(35)
2025 Market(62) Market(43)
2026 WIND(50) WIND(50)
Market(62) Market(43)
2027 Market(70) Market(51)
20-Year NPV
@5.5%: | $1,419,511 $1,369,104
20-Year CO2 Emission
Total (Tons): | 17,361,060 16,658,524

[1]DSM program has varying peak characteristics over time.
[2]Total CO, emissions include theoretical market emissions.

Because the same DSM programs are selected in the integrated CO, Cap and Trade Case as in the

integrated Base Case, the impact of the selected DSM programs on the base peak demand forecast is the

same as that shown in Figure ES-3. Figure ES-5 shows the BLR for the lowest cost resource portfolio in

the CO, Cap and Trade Case.
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Figure ES-5: CO, Case BLR Based on Integrated Portfolio, 2008-2027

600

C—Market

EEE Wartsila
N CHP

500 T UE PPA
1 Columbia EC
C—Distributed Gen
C—New Wind

] .
400 T B RPS Wind
" .
I L _1 | |[===Landil Gas
] - 1 =l O Prairie State

C—latan #2

| cwiLs

H | |eo——CcwL?

| — e )

e [ e I S o e I S I S I S I RO I B I S S e e s e M _[OUVRS)

1 Nearman Creek
N Sikeston

Peak + Reserves
H H — = System Peak

Peak Demand With Reserves Peak Demand

\
|

11

jnmi
/)

LI
I
T

T

Megawatts
w
o
o
I
[T
[T ¥
L

200 4

100 A

2008 2010 2012 2014 2016 2018 2020 2022 2024 2026

Year

[1]BLR based on lower bound for DSM impacts.

ES.8 CONCLUSIONS

Burns & McDonnell has reviewed the information provided by CWL on its existing system and expected
changes. Based on the analysis of the current and expected load requirements of CWL, its available
resources and potential impacts on the amount of capacity available to CWL, and the issues affecting the

utility industry, Burns & McDonnell has developed the following conclusions.

ES.8.1 Supply Side Conclusions

1. Considering the existing load forecast provided by CWL, significant capacity deficits will occur
in 2012 and grow to approximately 145MW in 2027 assuming the Units 5 and 7 at the local
power plant are retired and expected new resources are available as anticipated herein.

2. CWL has 70MW of base load resources coming on line between 2010 and 2013 from the latan
Unit 1l and Prairie State. These are coal based resources. When these units come on line, CWL
will be in an approximate energy balance between its peak, intermediate and base load resources.
With the current mix of resources, the load forecast, and the assumptions used in the Base future

analysis, base load energy is not needed until approximately 2015.
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3. The current capital and fuel costs for all types of traditional fossil and nuclear generating
resources are increasing. In addition, legislation regulating carbon emissions is anticipated to
occur during the next few years which will further impact the cost of electricity produced by units
fired on fossil fuels. CWL has approximately five years to observe how these issues unfold
before needing to make a final decision on its next base load resource.

4. There are advances being made in renewable energy resources that are reducing the rate of
escalation of their average energy costs. Advances in research in solar, wind, small hydro and
biomass generation options are occurring with the continuing increases in average energy costs
from traditional resources. These advances will increase the locations that are found to be
economically viable for renewable options.

5. CWL’s participation in the MISO market reduces the concern of being able to participate in
remote projects (either renewable or traditional) and have the transmission capacity available to
deliver the energy for the benefit of CWL customers.

6. Only supply side resources of reciprocating engines, wind and market capacity and energy are
selected in the future with a projected cost of $30 per ton of carbon credit cost and a carbon
regulation program beginning in 2015.

7. CWL has been approached by parties interested in developing biomass fuels. CWL has an
opportunity to repower units at its local power plant using an approximately 73MW boiler that
could be designed to use a substantial quantity of biomass fuel. It may be possible for CWL to
develop a joint project with other utilities in the state and reserve a portion of the biomass
capacity for its use. Participation by others could be through equity participation or through long
term power purchase agreements.

8. Although nuclear energy is potentially reappearing as a resource option, there are no specific
options for consideration by CWL. Should a real option present itself, it is not likely that the
commercial date will be before 2020. CWL would have time during its next update of the
integrated resource plan for consideration should such a nuclear option present itself.

9. The delivery capability of the transmission system used by CWL in the immediate area could be
improved. This would increase the firm import capability across Associated and Ameren’s

systems.

ES.8.2 Demand Side Conclusions
1. The projections of supply side resource costs results in the selection of numerous demand side

options prior to the selection of supply side resources.
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2. Pursuit of current and additional DSM programs can reduce the amount of demand and energy
forecast to be required by the customers of CWL. Programs reviewed in this study have
projected demand reductions from the existing forecast of approximately 5 to 10 percent over the
next ten years.

3.  Without more stringent building code standards, it will be difficult for CWL to see significant
changes in the future average demand and energy required for residential and commercial
buildings. Continuation of current standards will also continue the approach whereby CWL is
constantly trying to entice owners of buildings that were constructed to lower standards to
increase their efficiency. Retrofit costs are almost always more costly than incorporating
efficiency into the initial construction.

4. Current appliance efficiency standards are expected to, over time, provide a natural increase in
the efficiency of existing appliances installed on the CWL system. These benefits have not been
directly incorporated into the reductions of demand and energy projections.

5. Demand reductions through load control have been found beneficial to CWL. The primary
device for load control on the CWL system is the central air conditioner. The mandated
efficiency improvements to higher SEER units will gradually increase the number of dual
compressor units to be controlled on the system. Burns & McDonnell is not aware of studies that
have reviewed the impacts, if any, of the average kW per point reductions seen from controlling
dual compressor units versus the older single compressor units. Therefore, the assumptions for
ongoing benefits of direct load control may not apply for these type units.

6. Time of use pricing allows customers to make better economic decisions regarding demand side
management investments, renewable energy deployment, energy storage devices, and energy
consumption throughout the day than average rate pricing. As a member of MISO, CWL has a

ready access to the price of energy at its city gate as it varies throughout the day.

ES.9 RECOMMENDATIONS

Based on the above conclusions, the analysis of CWL’s system and Burns & McDonnell knowledge of
the electric utility industry, the following recommendations are offered to CWL for consideration. Burns
& McDonnell recommends that CWL should:

1. Pursue the future outlined in the regulated carbon future with DSM. The cost for this future is not
significantly different than a future without carbon legislation in the first several years. Should
carbon regulation not be legislated, then CWL could move to the lower evaluated cost power

supply futures without carbon regulation.
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2. Work with the City to improve building code standards for commercial and residential structures
that have a minimum energy consumption goal of an Energy Star rating. Programs to encourage
higher Energy Star ratings should be developed. The information provided in Appendix F can be
used to establish the Energy Star levels, rebate levels, modeling analysis and submittal process to
CWL.

3. Implement the demand side management programs as outlined in section Appendix E. Add staff
as necessary at CWL to aggressively pursue these programs and work through the existing
building stock over the next ten years. Increase the data gathering for end use inventories, ages of
appliances, use per consumer, and other information needed to refine the evaluation of DSM
programs through energy audits on the majority of existing residential and commercial facilities.
Increase the verification process for the programs to make sure they are on track to meet the
projected demand and energy reductions.

4. Develop a pilot for measuring the effects of controlling dual compressor air conditioners.
Compare the results with the expected results as measured in the past by CWL and as assumed in
this analysis. If necessary, adjust the load control program in accordance with the results.

5. Continue its aggressive pursuit of demand side involvement by the deployment of time of use
metering and pricing structure to customers. The MISO pricing for CWL can be used to provide
day ahead hourly price signals. This will allow the most valid economic basis for decisions to be
made regarding renewable and demand side investments by consumers and CWL. Industrial and
commercial customers should be the first to be moved to time of use pricing followed by
residential. This metering can also be used in the further deployment of a Smart Grid.

6. Continue to balance the costs of market capacity and energy versus the cost of installing and
operating the reciprocating engines reviewed in this study. Prepare in early 2010 to install two
engine sets of approximately 8MW each for a commercial operating date of 2012 should the
economics reviewed herein remain as studied. Site selection, permitting, design and construction
can be done within a 12 to 18 month period. Engine delivery is the largest unknown due to the
demand for this type of resource. Current deliveries are at two years from the date of
commitment.

7. Determine if there is sufficient interest from other utilities in the state to develop the biomass
repowering project at CWL’s local power plant. Should the renewable referendum being
considered by Missouri become law, this type of option could hold significant benefit for other
Missouri utilities.

8. Acquire additional wind energy (or equivalent priced other renewable energy) in the quantities

and on the time line as shown in the regulated carbon future with DSM.
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9. Pursue the transmission projects with AECI necessary to improve the firm import capability.
10. Update the integrated resource plan in 2012 to 2013 This should be sufficient time to determine
the success of the demand side programs, have better clarity about the legislation regarding

carbon and more knowledge about the advances in renewable energy technologies.

* Kk kx * %
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1.0 INTRODUCTION

Burns & McDonnell Engineering Company, Inc. (Burns & McDonnell) was retained by the City of
Columbia, Missouri, Water and Light Department (CWL) to perform an Integrated Resource Plan (IRP or
Study) that evaluates the potential development of supply side and demand side resources to meet the
future load requirements of Columbia, Missouri. This introduction presents a brief description of CWL,

the purpose of the Study, an overview of the methodology, and Study considerations.

1.1 DESCRIPTION OF CWL

CWL is a municipal utility that provides electric and water services to customers within the city
boundaries of Columbia, Missouri. CWL began providing service to the residents of Columbia in 1904.
The approximate service territory of CWL is indicated on Figure 1-1. As of December 2007, CWL

served approximately 44,000 residential, commercial, and large commercial/industrial customers.

Figure 1-1: Approximate CWL Service Territory
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During FY2007, CWL customers set a demand peak of 265 MW and consumed approximately 1203
GWh of electricity. Although the energy consumed in 2007 was slightly higher than in 2006, the peak
was approximately 7 MW less. CWL obtains the majority of its energy from shares of traditional supply
side resources powered by coal and gas, power purchase agreements and market spot energy. Increasing
amounts of renewable energy are also being acquired. Section 2 discusses the existing resources available

to CWL in meeting its supply obligations.

1.1.1 Renewable Portfolio Standard
The citizens of Columbia voted on November 4, 2004 to implement a Renewable Portfolio Standard
(RPS) for CWL. The RPS requires CWL to obtain a portion of its power supply from qualified renewable

resources. The RPS includes the following requirements:

(a) The city shall generate or purchase electricity generated from eligible renewable energy sources at

the following levels:

(1) Two (2) percent of electric retail sales (kWhs) by December 31, 2007;

(2) Five (5) percent of electric retail sales (kWhs) by December 31, 2012;

(3) Ten (10) percent of electric retail sales (kWhs) by December 31, 2017; and
(4) Fifteen (15) percent of electric retail sales (kWhs) by December 31, 2022.

(b) This renewable energy shall be added up to these kilowatt hour levels only to the extent that it is
possible without increasing electric rates more than three (3) percent higher than the electric rates
that would otherwise be attributable to the cost of continuing to generate or purchase electricity
generated from one hundred (100) percent non-renewable sources (including coal, natural gas,
nuclear energy and other nonrenewable sources).

(c) Eligible renewable energy generation may be provided by wind power, solar energy, bio-energy
sources or other renewable sources which meet the environmental criteria approved by the city
council after review by the environment and energy commission and the water and light advisory
board. Electricity purchased from on-site renewable energy systems owned by Columbia Water and
Light customers (""net metering™) may be included within the calculation of the levels required in
subsection (a).

(d) Renewable energy generation sources located within Missouri may receive referential consideration

in the selection process.

CWL currently is acquiring energy from wind and landfill projects. It is actively developing solar
projects with its customers and other landfill projects in the area. Based on projections, CWL is ahead of

the RPS energy requirements.
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1.1.2 Demand Side Management
CWL also operates an active demand side management (DSM) service for its customers. A variety of
programs are offered to its residential, commercial and industrial customers. These programs include, but
are not limited to, education, active load control and load shedding, appliance and lighting rebates and

loan programs, energy audits, and tree planting.

1.1.3 Transmission Interconnections
The majority of CWL energy is provided to its load via transmission lines from supply sources external to
the City. These lines are owned and operated by AmerenUE (Union Electric) and Associated Electric
(AECI). CWL interconnects with AECI at 161kV at the Boone and Bolstad substations. A single
interconnect with AmerenUE exists at 161kV at the Perche substation. Future system improvements

include new ties to the 161kV system at McBaine, Grindstone, Perche and the Local Power Plant.

CW.L operates within the Midwest ISO as a market participant. This provides CWL access to network
transmission service within the Midwest ISO and allows the purchase and sale of energy into the Midwest
ISO at the nodal locational marginal price established at CWL load and generation nodes, respectively.
CWL also maintains a control area that requires CWL to meet certain energy balancing requirements for
its generation and load. CWL acquires energy for its load from the Midwest ISO market at the
CWLD.CWLD node. AECI does not operate within the Midwest 1ISO market, while Ameren does.
Therefore, CWL is on the border of the Midwest ISO market.

1.2 PURPOSE OF STUDY

CWL periodically analyzes its projection of load to be served as compared to its sources available to
satisfy its load obligations. This study was commissioned to provide the condition assessment. The
overall objective of the analysis was to determine the more attractive supply and demand side options in

meeting CWL forecasted demand and energy requirements.

1.3 STUDY APPROACH

The first step in the approach to the study was to review the information available from CWL. This data
included the load forecast, various studies on its supply side resources, RPS requirements, existing
demand side programs, transmission studies, etc. The load projections were then combined with the
available resources to determine if and when the existing resources would be inadequate to meet the load
projections. A review of both the capacity (MW) capabilities and the energy (MWh) sources to meet

projections was considered.
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Assumptions on a variety of inputs to the analysis were developed and provided for review by CWL.
This included fuel and market energy price forecasts, operation and maintenance costs for existing
resources, financial parameters, demand side impacts from a variety of programs, etc. Burns &
McDonnell developed supply and demand side resource options for consideration and reviewed the

projected capital, operations, maintenance, rebate, and program costs with CWL.

An analysis of potential supply side resources to meet the load projections was performed. This analysis
was done to establish the attractive future considering the load forecast being met with supply side
resources while meeting the RPS requirements. Demand side options were developed for residential,
commercial and industrial loads. These options were evaluated against the avoided cost created through
the traditional supply side analysis to determine the benefit cost ratio. Those options that had a benefit

cost ratio greater than one were selected for further analysis.

The traditional supply side future was then integrated with the attractive demand side options to provide

an integrated demand and supply side analysis.

1.3.1 Task Force
The project included a Task Force appointed by the City Council. Members of the task force included the
members of the Utility Advisory Board and other citizens from the community. Burns & McDonnell met

with the task force periodically. Meeting topics included:

o Describe the IRP process,

e Review supply and demand side assumptions,

e Review comments from the first public meeting

o Review results from isolated demand and supply side analysis

o Review integrated results

1.3.2 Public Meetings
Three meetings with the public were held. The first was to provide an overview of the process and to
solicit comments from the public on any issues they would like to see included. The second meeting

provided the initial results from the analysis. The third meeting provided the overall results of the study.
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1.3.3 Sources of Data
Information considered germane to this study was provided by CWL. This information included reports

on previous analyses that had been performed. This information included:

Demand and Energy Load Forecast from CWL

“Power Supply Options Study Final Report”, Black & Veatch, March 1, 2006

“Prairie States Coal Station Evaluation”, R.W. Beck, July 1, 2004

“Emission Compliance Strategy Study”, Stanley Consultants, January 2007

“Power Plant Rehabilitation/Expansion Study”, Stanley Consultants, May 2005

“2006 Missouri Statewide Residential Lighting and Appliance Efficiency Saturation Study”, RLW
Analytics, November 15, 2006

1.4 ANALYSIS METHODOLOGY

Burns & McDonnell prepared the assumptions required for modeling the power supply futures considered
for CWL. The resource expansion planning model, Strategist, was used to analyze the supply and
demand side options in order to arrive at the more attractive alternatives for consideration by CWL.
Strategist is a probabilistic resource expansion planning software package. The measurement of “best” is
based on lowest net present value (NPV) of the costs of the futures. The analysis covered a twenty year
period, 2008 to 2027.

1.4.1 Supply
Supply side options were selected for consideration by Burns & McDonnell based on its experience with
current available options. CWL system capacity requirements were considered with allowance of a
reserve margin of 14 percent of peak load less firm purchases. The resource options were developed

considering the expected deficits of capacity for CWL and typical sizing for the options.

For supply side options, Strategist is used to select the MW amount and timing of resource options to add
and satisfy the utility’s annual requirements over the study period. The program iterates to arrive at
optimal portfolios for the options considered. The analysis included existing and potential environmental
restrictions being discussed on power plant emissions. Certain options were also modeled in an hourly

chronological model, PROMOD, to identify characteristics that were not suited for modeling in Strategist.
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1.4.2 Demand
The existing DSM programs being offered by CWL were reviewed. The load forecast provided by CWL
included the effects of ongoing DSM programs which were considered to continue at their historic levels.
New DSM activities were developed using the “2006 Missouri Statewide Residential Lighting and
Appliance Efficiency Saturation Study” as a basis for the inventory of appliances in CWL. This report
was supplemented by additional discussion with CWL and analysis by Burns & McDonnell specific to
Columbia. Other utilities” DSM programs were also reviewed to provide a level of comparison to CWL

program offerings.

Burns & McDonnell developed a range of building types for analysis of a variety of DSM options. This
analysis allowed the expected impact on the hourly load to be considered for major activities such as air
conditioner change outs to more efficient models. The initial use of Strategist for analyzing demand side
options was to evaluate the individual options using the Utility Cost and Total Resource Cost benefit cost
tests. These tests were performed using an optimal supply side portfolio as the avoided demand and

energy cost.

1.5 STUDY CONSIDERATIONS

In the development of any power supply study, there are a variety of uncertainties that confront the utility
and its customers. The major issues confronting utilities today on supply side options are the rapidly
escalating costs of resource options, fuel availability and cost, dealing with the aspects of carbon
legislation and the advances in technology. For the demand side, the major uncertainty is reliance on
consumers accepting the programs offered, achieving the estimated reductions, and retaining the
reductions once implemented. Therefore, a consideration in this study was the ability for CWL to react to

changing conditions and still meet its load-serving obligations in a cost effective, reliable manner.

In the preparation of this report, the information provided by CWL was used by Burns & McDonnell to
make certain assumptions with respect to conditions which may exist in the future. While Burns &
McDonnell believes the assumptions made are reasonable for the purposes of this report, it makes no
representation that the conditions assumed will, in fact, occur. In addition, while Burns & McDonnell has
no reason to believe that the information provided by CWL, and on which it has relied, is inaccurate in
any material respect, Burns & McDonnell has not independently verified such information and cannot
guarantee its accuracy or completeness. To the extent that actual future conditions differ from those
assumed herein or from the information provided to Burns & McDonnell, the actual results will vary from

those forecasted.
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In addition, estimates and projections prepared by Burns & McDonnell relating to construction costs and
schedules, operation and maintenance costs, equipment characteristics and performance, and operating
results are based on Burns & McDonnell’s experience, qualifications and judgment as a professional
consultant. The estimates and projections contained herein prepared by Burns & McDonnell reflect
screening level assumptions about the facilities and fuels represented. While the estimates are considered
suitable for use in production cost modeling analyses to select preferable resource options to pursue,
Burns & McDonnell has no control over economic conditions, specific site issues, competitive bidding or
market conditions and other factors affecting actual costs should any of the facilities included herein be
pursued. Therefore, Burns & McDonnell does not guarantee that actual costs, performance, schedules,
and operations will not vary from the estimates and projections prepared for purposes of this planning

study by Burns & McDonnell.

1.5.1 Allowance for Flexible Future
Flexibility for a utility, for purposes of this study, is considered the ability of the utility to avoid becoming
so invested in its resources that it cannot manage its costs due to increasing or decreasing load, new
technologies, or anticipated regulations. An important aspect of flexibility for a utility requires that the

investment made in an asset is such that the asset is not obsolete prior to recovery of the investment.

1.5.2 Energy Act 2007
The Energy Act of 2007 (Act) was enacted on December 19, 2007. The Act includes requirements for
efficiency enhancements to appliances, lighting and other end-use devices. One of the more interesting
aspects of the Act is the significant increase in efficiencies required for incandescent lighting. The
anticipated effect of this legislation is to reduce energy consumption. Although the end-use efficiency of
certain appliances, such as air conditioners, has increased in the past several years due to regulated
efficiency standards mandated by the government, the average energy use per consumer has continued to
increase for CWL and other Midwest utilities. Whether this phenomenon will continue with the new
Energy Act is uncertain. For purposes of this analysis, the assumption considered by Burns & McDonnell
is that the impacts of certain DSM programs will impact the load growth until full market saturation is
achieved. Once the saturation is achieved, the load will then grow at the current projected rate forecasted
by CWL.

1.5.3 Carbon Legislation
Significant debate on the approach to legislating limitations to carbon emissions is ongoing in state and

federal legislatures. The two major approaches considered for limiting electric utility emissions are to
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levy a carbon tax on the emissions or to provide a cap and trade system, similar to the method used to
control sulfur dioxide. In the interim study analysis, the approach of a varying carbon tax was used as a
proxy to capture the expected cost impacts to fossil fuel fired resources. The final integrated analysis
used the parameters of the America’s Climate Security Act of 2007 (also commonly referred to as the
Lieberman-Warner Bill) to analyze the effects of a carbon cap and trade scenario to capture the cost

impacts to fossil fuel fired resources.

* k *x * %
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2.0 EXISTING CONDITIONS

The service territory for CWL primarily serves municipal load within the city limits of Columbia,
Missouri. The utility has a mixture of traditional and renewable supply side resources to meet these load
requirements. These resources include self-owned generation as well as power purchase contracts. In
addition to the supply side resources, CWL has numerous demand side load management an