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have significant uncertainties. Nonetheless, we believe the extrapolated numbers
presented here are informative and allow at least some sense of the potential
magnitude of the impacts, and some basis for comparison of the relative magnitude of
impacts for the four options.

Extrapolation approach. As noted above, the method we used is a major
simplification of the rigorous and data-intensive modeling approach used in detailed
studies, and is meant to approximate the possible range of damage costs associated
with the options and to aid in comparisons. We used two studies as data sources,
EPA’s regulatory impact analysis for CAIR (US EPA 2005b) and an |ICF 2005 modeling
study of two power plants in the Midwest. EPA’s study used the Community Multiscale
Air Quality (CMAQ) model to estimate PM, s concentrations across the US resulting
from power plant emissions of PMs.5 precursors under both 2 baseline scenario and a
reduced SOz and NO, emission scenario (i.e., the CAIR regulatory program) for 2010
and 2015. EPA then performed probabilistic modeling of dose-response for mortality
and several kinds of illness, followed by probabilistic valuation modeling of the predicted
health effects (that is, estimating a dollar value of health “damages’). ICF used very
similar methods and data inputs In its study, except that the Regional Modeling System
for Aerosols and Deposition (REMSAD) was used for the photochemical air modeling.
EPA’s study covered hundreds of power plants in the Eastern US, while ICF’s study
focused on two specific plants.

For purposes of application in this options comparison, we reviewed the health effects
and damage cost results of these studies in conjunction with the associated quantities
of SO, and NOx emissions. Our goal was to develop a general approximation of the
amount of impacts associated with 2 given emission quantity (i.e., something roughly
parallel to the environmental externality “adders used by some states in power plant
decisions). Achieving this goal is greatly complicated by the fact that emissions of
primary PM, 5 are not an adequate predictor of downwind PMzs impacts, and that there
are multiple important precursors (including S0,, NOy, primary PM,s, VOCs) and other
determinants of airborné PMzs. After examining the data from both studies, We decided
to use the damage costs per ton of S0, plus NOx as the estimator of regional impacts
(rather than damage costs per ton of SOz or NOx alone). These two pollutants are
generally the main contributors to regional PMz2s resulting from power plant emissions
(as evidenced by EPA’s focus of the CAIR regulations only on these two poHutants),
and while neither one alone nor the two in combination are expected to be linear with
regional PMzs concentrations, using the sum was considered the petter approach (in
part based on careful examination and comparison of the various possible estimators,
including damage costs per ton SOz and damage costs per ton NOy).

The CAIR analyses provide a look at the overall impact of emission reductions of
hundreds of power plants in the Eastern US. Using the CAIR results for 2015 yields an
estimator of approximately $20,000 (2003 dollars) of national damage costs from PMzs
health impacts (both morbidity and mortality) per combined ton of SOz and NOy emitted
($100 billion in damage costs using 3 percent discounting, roughly 5.5 million tons of
emitted SOz plus NO,). This large-scale, multi-plant analysis provides an aggregate-
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level result, which could be viewed as an averaging over many emission reductions in
many different locations. ICF's modeling for two particular Midwest US locations yields
an estimator of approximately $30,000 ($33,000 for one location, $26,000 for the
other*') (2003 dollars) of national damage costs from PMzs health impacts (morbidity
and mortality) per combined ton of SO2 and NOy emitted, which indicates the emission
location may be somewhat “riskier’ than the average derived from CAIR. The
proportion of the damage costs accruing in-state in ICF's modeling study ranged from
10 to 20 percent for the two emission locations (both in the same state) Given these
two data sets, and the recognition of significant uncertainty in applying these values to
other power plants in other locations, we use an order-of-magnitude rangé of $5,000 to
$50,000 per combined ton of SOz plus NOy to extrapolate the potential regional health
damage costs for the four options. In-state damage costs would be expected to be
substantially lower than the total regional damage costs.

Clearly, Florida is different geographicauy and has different air quality conditions than
the rest of the Eastern US. Florida's air quality is relatively good for PM,s and other
regulated air pollutants, as evidenced by the fact that, unlike most Eastern states, it has
no non-attainment counties (see Abt 2004 for examples of projected future PM, s levels
in Florida). However, even though much of what is “downwind” for Florida emissions is
ocean, it is clear from the CAIR modeling that Florida emissions of PM25 precursors
affect downwind PMzs levels in states to the north. Moreover, examination of potentially
exposed populations — a critically important determinant of health impacts and damage
costs from PMgs exposures — in proximity to Gainesville and comparison With
populations relevant for CAIR (Eastern US average of 164 people per square mile) and
for ICF’s study in the Midwest US shows similar (or higher) populations for Gainesville,
as shown in Figure 6-16, particularly at greater distances where the majority of impacts
occur. Moreover, the population surrounding Gainesville skews older than average,
which would tend to make the risks from PM3s exposure higher than the average
Eastern US location.

Figure 6-16
Comparison of Po Deerhaven and Extrapolation Sites

»ulation Densities for
—-Po pulation -numberfmi —
Radius from
Facillty (mlles) Site 2, ICF Midwest

Deerhaven Site Site 1, ICF Midwest Study Stud

Thus, while the damage cost estimators derived above obviously are not a perfect fit for
estimating and comparing health damage costs for the four options in Florida, use of the

e ———i
41 This relatively small difference, despite the fact that population close to the source is much higher for
ne site than the other, is consistent with the observation that far-field effects dominate overall PMzs

0
damage cost estimates.
—
ICF
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derived order-of-magnitude range appears to be a reasonable approximation given the
data available to work with.

Extrapolation results for PM,s Damage Costs. The regional damage cost
extrapolation results for the 2015 base case are presented in Figure 6-17 for the four
options. Considering local generating unit emissions only (that is, excluding non-local
emissions from power purchases under the two DSM options), the ranking of the
options based on extrapolated regional PM, s damage costs is the same as the ranking
based on estimated local PM2s impacts: CFB option > IGCC option > DSM/biomass
option > DSM/power purchase option. For all options, and especially the two DSM
options, the majority of regional PM2 s damage costs result from continued operations of
existing GRU units (rather than from a new unit). This baseline for all options is roughly
$10 to $100 million in estimated damage costs due to emissions from future operations
of existing GRU units. Thus, the differences between options appear most pronounce

when only the new units are being compared. IMpactofie ional emissions from power
purchases to be addec 1—?6%@5%@
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Figure 6-17
Summary of Extrapolated Regional Health Damage Cost Estimates for PMzs
Exposures for the Four Options
Estimated Annual Regional Damage Costs

millions, $2003 dollars, rounded) *
DSM plus
Biomass
5-5+_°

Year!/
Scenario

Source

DSM plus Power
Purchase

2015/

b
base case $16 - 160 $14 — 140 $10-100 + __

7 Based on generating unit stack emissions of SOz and NO, as estimated by IPM. along with the damage
cost estimator range described in text.
b Includes non-GRU emissions resulting from power purchases. Results to be added for final report.
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CHAPTER SEVEN
ECONOMIC IMPACT

Introduction

In this section we analyze the socioeconomic impacts of the four main resource options,
as discussed in Chapter 1. The four main options are:

220 MW CFB plant;

220 MW IGCC plant;

75 MW Biomass plant; and
Maximum DSM

The main socioeconomic impact analyzed in this section is the potential for job creation
in the Alachua County. Since all the options involve significant investments to meet
future energy demand (including options for demand-side management), they have the
potential to create both local as well as regional employment opportunities. Some of
these additional employment opportunities will be temporary (for example, for
construction of the power plant), while others will be more permanent (for example, for
operation and maintenance of the plants once they are constructed).

The section is organized as follows. We first describe the local labor market conditions
to determine the potential benefits of these new jobs. We then describe the regional
economic model used to estimate the new jobs created. We then describe the
methodology used to estimate the jobs. The section ends with the results of the
analysis and some concluding thoughts.

Local Labor Market Conditions

Because the IMPLAN model (discussed below) is based on county-level data, the
socioeconomic impacts are analyzed for the entire county. As Figure 7-1 below shows,
historically, the annual unemployment rate in Alachua County has been quite low in
recent years. From a peak of about 5 percent in 1992, the unemployment rate has
dropped significantly to about 3.4 percent in 2004. This drop in unemployment is
expected given the overall economic boom throughout the country and its effects in
Florida in general, and the local economy in particular.
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Figure 71
Historical Unemployment Rate — Alachua County
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Source: Bureau of Labor Statistics (BLS) |

Although the unemployment rate in the local economy is not high, creating additional job
opportunities can have its advantages.  Labor economists argue that local
unemployment can be costly not only to the individuals directly affected but also to the
regional/national economies. Avoiding the costs of unemployment thus leads to both
private benefits (i.e., benefits to individuals directly affected) as well as social benefits

(i.e., benefits to the region as a whole). Some of the potential benefits from reducing
unemployment discussed in the economic literature are:

« Increased productivity

e Increased individual income

o Reduced poverty

« Reduced criminal activity / policing costs

o Reduced costs of mental and physical health services
o Reduced costs of support services

e Improved life opportunities

o Reduced benefits payments

e Increased tax revenue

e Improved fiscal position

42 gee for example, D. Perkins and P Angley. “Values, unemployment and public policy. The need for a
new direction”. Discussion Paper, 2003.
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A decrease in unemployment implies an increase in worker productivity that leads to an
increase in individual incomes. These in turn lead to reductions in poverty and
unemployment benefits. Unemployment can also breed higher crime rates that require
more public spending in law enforcement activities, social benefits, and state-sponsored
health and other support costs. These, along with the added disadvantage of lower tax
revenues, have a negative impact on state and Federal fiscal positions. Thus, the jobs
created by the four resource options discussed here have the potential to bring in
significant socioeconomic benefits to the region as a whole.

Modeling

To estimate the regional economic impacts of the jobs created -- through the indirect
and induced multiplier effects — we use the regional economic model IMPLAN. IMPLAN
is created and maintained by the Minnesota IMPLAN Group (MIG). The IMPLAN model
is a static input-output framework used to analyze the effects of an economic stimulus
on a pre-specified economic region, in this case, Alachua county. This model is
considered static because the impacts calculated by any scenario in IMPLAN estimate
the indirect and induced impacts for one time period (typically a year). The modeling
framework in IMPLAN consists of two components — the descriptive model and the
predictive model. The descriptive model defines the local economy in the specified
modeling region, and includes accounting tables that trace the “flow of dollars from
purchasers to producers within the region".‘*3 it also includes the trade flows that
describe the movement of goods and services, both within, and outside of the modeling
region (i.e., regional exports and imports with the outside world). In addition, it includes
the Social Accounting Matrices (SAM) that trace the flow of money between institutions,
such as transfer payments from governments to businesses and households, and taxes
paid by households and businesses to governments. The predictive model consists of a
set of “local-level multipliers” that can then be used to analyze the changes in final
demand and their ripple effects throughout the local economy. These multipliers are
thus coefficients that “describe the response of the [local] economy to a stimulus (a
change in demand or production)."“ Three types of multipliers are used in IMPLAN:

. Direct — represents the jobs created due to the investments that result in final
demand changes, such as investments needed for build and operate a power
plant.

« Indirect — represents the jobs created due to the industry inter-linkages caused

by the iteration of industries purchasing from industries, brought about by the
changes in final demands.

43 \MPLAN Pro Version 2.0 User Guide.
4 Ibid.
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o Induced — represents the jobs created in all local industries due to consumers’
consumption expenditures arising from the new household incomes that are
generated by the direct and indirect effects of the final demand changes.

To illustrate these concepts consider the following simplified example. A $10 million
investment required to construct the power plant leads to 100 jobs (say) In the
construction industry, due to the workers needed to construct the power plant. These
jobs are the result of the direct investment and are hence termed as direct jobs in
IMPLAN terminology. Because the construction industry is connected to other
industries through its inter-industry linkages, the 100 direct jobs create an additional 40
(say) jobs in industries such as wholesale trade, motor vehicle parts and dealers,
architectural and engineering services, etc. In the regional economic parlance (and in
IMPLAN), these additional jobs are termed indirect jobs. Finally, because the direct and
indirect jobs create income for the workers involved, which are then spent on various
consumption activities, these expenditures lead to further economic activity and
employment in the economy. In IMPLAN, these jobs, say an additional 30, are termed
as induced employment and are created in sectors such as food and beverage stores
(restaurants and bars), retail outlets, general merchandise stores, hospitals and
physician offices, etc. Thus the total number of jobs created by the $10 million
investment in this example is 170, out of which 70 jobs are created in “support’
industries due to the input-output relationships between economic sectors.

Methodology

We used the IMPLAN model data for the Alachua County to estimate the potential for
job creation through the various resource options. In order {0 estimate the potential for
job creation in the regional economy, wWe first estimated the levels of investments
needed for these options. Using data from sources discussed elsewhere in this study,
we estimated the total capital and operating and maintenance (O&M) costs for the
various options. For example, Chapter 4 discusses the capital costs needed for the
three options involving constructing a new power plant. These costs were (20039):

e 220 MW CFB - $470 million
e 220 MW IGCC - $445 million
75 MW CFB for Biomass - $170 million

We assume these investments are made over a four year period to construct the plant
under each option, and divide the capital cost equally for an annual average capital
cost. These are then entered into the IMPLAN model to estimate the number of
workers needed to construct the plant over the 4-year period.

Jobs that will be created due to the operation and maintenance of the plant aré
estimated using the levelized cost data explained in Chapter 4. In order to estimate the
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total annual O&M cost, we used the per-unit O&M costs from Chapter 4 (in 2003$/MWh)
and assumed a 75 percent capacity factor for the three plant options."'

For the 75 MW Biomass plant option, we also model the economic impacts of the
different biomass fuel types needed (urban wood waste, forestry residue and energy
crops) and the associated transportation costs required to deliver the biomass fuel to
the plant.

Cost assumptions for the DSM option — the cost assumptions used for the DSM option
were based on the 15 DSM programs discussed in Chapter 3. Tot calculate the total
socioeconomic benefits of these programs, We estimated four types of impacts for each
program:

1. GRU incentives to residential and commercial customers, which then get
invested to buy equipment for DSM and associated labor costs (and hence
create jobs in the economy).

2 GRU administrative costs for local personnel and advertising to promote the
DSM programs. These investments create local jobs for GRU personnel and the
advertising and marketing sector (with corresponding ripple effects through the
local economy).

3. Bill savings to residential and commercial customers due to reduced demand for
electricity. These savings have a positive effect on the economy because
customers then spend their savings on other consumption goods creating
additional local economic activity. These consumption expenditures are modeled
using the consumption patterns of the median household in Alachua county.

4 GRU lost revenue due to reduced demand for electricity from the grid. The DSM
programs result in reduced demand for electricity from the grid, leading to lost
revenue for the utility supplying the electricity. The lost revenue creates negative
economic impacts as it is associated with resources taken out of the economy.
However, the negative effects of this loss are more than offset by the positive
effects generated by the bill savings to electricity customers and their subsequent
spending of that money on other goods and services.

Once the investment amounts were determined, these were then used in IMPLAN to

create the initial perturbations for the appropriate IMPLAN sectors to estimate the local
economic impacts for Alachua county.

Results

45 The capacity factor assumptions will be updated with IPM estimates in the next draft.
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Figure 7-2 below presents the estimated job creation potential for the 220 MW CFB
plant option.

Figure 7-2
Jobs Created b 220 MW CFB Coal Plant Option

Job Types Construction Phase Operation & Maintenance

30

450

Induced

Total 2,094 100

Preliminary results, subject to change. Totals may not add due to rounding.
Source: ICF calculations based on IMPLAN model results

Construction jobs are estimated based on the capital cost assumptions for the CFB
plant (explained in Chapter 4). The CFB plant is assumed to require $470 million in
capital costs. We assume the plant will be constructed over a four year period creating
1,332 construction jobs (direct). These jobs are considered temporary because they will
cease to exist after the plant has been constructed. Moreover, these direct jobs create
an additional 762 jobs in support industries due to the indirect (312 jobs) and induced
expenditures (450 jobs).

Operation and maintenance of the CFB power plant is estimated to creaté @ total of 100
jobs in Alachua county. Out of these, 55 workers are estimated to be directly involved
in operation and maintenance of the plant. Additionally, we estimate another 45 jobs
will be created in Alachua county due to the indirect (15) and induced effects (30)
discussed above. Unlike the construction-related jobs which are considered temporary
lasting for 4 years, the jobs created due to the operation of the plant would be
permanent, leading to long-term benefits for the local economy in Alachua county.

Figure 7-3 below presents the estimated job creation potential for the 220 MW IGCC
plant option.

Figure 7-3
Jobs Created by 220 MW 1GCC Plant O ption

Job Types m Operation & Maintenance
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Total 1,983 83

Preliminary results, subject to change. Totals may not add due to rounding.
Source: ICF calculations based on IMPLAN model results

Because the investments needed for the IGCC plant are similar, but smaller, to those
for the CFB plant, the local economic impacts for these two options are quite similar.
This is true for the 1,983 construction jobs created during the first 4 years only.
Moreover, operation and maintenance of the IGCC plant will require an additional 46
workers annually for the life of the plant. These 46 new long-term jobs in Alachua are
expected to create an additional 37 jobs due their secondary or ripple effects.

Figure 7-4 below presents the estimated job creation potential for the 75 MW Biomass
plant option.

Figure 7-4
Jobs Created b 75 MIW Biomass Plant Option

Job Types m Operation & Maintenance

Induced

163

Total 758 435

Preliminary results, subject to change. Totals may not add due to rounding.
Source: ICF calculations based on IMPLAN model results

The total number of construction jobs required for the 75 MW Biomass CFB plant are
lower than those for the previous two options. This is because we assume this plant will
have a capacity of 75 MW as opposed to 220 MW assumed for the two previous
options. As a simplifying assumption, the number of workers needed to construct a
power plant is assumed to be directly proportional to the capacity of the plant, thus the
total number of direct, indirect, and induced jobs created for this plant is significantly
less. Again, we assume these construction jobs will be available for four years, during
the construction phase of the plant.

Although the biomass plant is assumed to be smaller in size (and therefore should have
less economic impact), the operation and maintenance jobs created for this plant are
significantly higher than for the other two plant options. Because running a biomass
plant tends to be more labor intensive than some of the other generation technologies,

there is potential for more long-term jobs being created in Alachua for the biomass plant
164 o
ICF
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option. We estimate there will be a total of 435 jobs created due to the biomass plant.
Out of this, there will be 295 workers directly involved in the operation of the plant. Out
of this, we estimate 66 new jobs created in the transportation sector to deliver the
biomass fuels to the plant and an additional 229 jobs in sectors that provide the
different types of biomass fuels. Moreover, these direct jobs are also likely to create an
additional 140 jobs in the Alachua economy due fo the indirect and induced effects.

Figure 7-5 below presents the estimated job creation potential for the Maximum DSM
option.

Figure 7-5
Jobs Created b Max DSM Option

Job Types Jobs Created

Induced 295
lTotal * 2,518 l
Preliminary results, subject to change. Totals may not add due to

rounding.
Source: ICF calculations based on IMPLAN model results

The DSM option involves 15 different DSM programs for the residential and commercial
sectors, discussed in Chapter 3. The job creation potential for the DSM option is
modeled using the four types of impacts discussed above. The main distinction
between the estimated jobs under DSM with those of the other options discussed above
is that the DSM jobs are assumed to be cumulative for the entire life of the programs.
Most programs arée assumed to start in 2006 and continue until 2025. We first estimate
the cumulative investments required for these programs and the cumulative bill savings
over the entire period, convert those to a net present value before estimating the total
employment impacts of these resources.

The DSM programs aré expected to impact more economic sectors in Alachua (and
other Florida counties) than the other options. The total number of direct jobs is
estimated to be about 1,916. Out of these, HVAC contractors are expected to benefit
significantly (244 jobs until 2025) due to the investments needed to purchase equipment
for several DSM programs. Additionally, the bill savings for residential and commercial
customers that is expected to be funneled back into the local economy is expected to
provide a boost to the regional economy and create substantial number of additional
jobs. Finally, these direct jobs are expected to ripple through the economy and create
more employment opportunities through the indirect and induced effects as shown in
the Figure above.
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CHAPTER EIGHT
MODELING RESULTS

This chapter presents the results of ICF's analysis. This chapter is organized into __
sections. The first section discusses revenue requirements. The second discusses

emission impacts.

REVENUE REQUIRMENTS

The key results are:

YAGTP3113 166 i’é‘?
DRAFT



DRAFT

Figure 8-2
Revenue Requirerrneu‘ﬂ:s1 — Standard Deviation — Million$
75 MW Biomass .
Year 220 MW CFB 220 MW IGCC Maximum DSM Maximum DSMj
2006 6.6 6.6 6.2 6.2
2007 6.7 6.7 6.2 6.2
2008 7.0 7.0 6.4 6.4
2009 7.3 7.3 6.4 6.4
2010 8.6 8.6 7.2 7.2
2011 8.7 7.2 6.2 7.3
2012 9.8 7.9 6.9 8.3
2013 11.3 9.7 7.6 9.4
2014 12.9 11.1 8.5 10.6
2015 15.0 13.1 9.5 12.0
2016 17.1 14.9 11.3 13.8
2017 19.8 17.1 13.3 15.9
2018 22.9 19.7 15.7 18.3
2019 26.5 22.8 18.4 21.0
2020 30.7 26.3 21.3 24.0
2021 33.6 29.0 24.0 26.8
2022 36.9 32.2 26.9 30.0
2023 40.8 35.9 30.2 33.5
2024 45.2 40.3 33.9 37.4
2025 50.2 45.3 37.9 41.8
TOTAL
Average
Excludes sunk cost recovery, indirect G&A, taxes.
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EMISSIONS

Figure 8-5
CO, Emissions — GRU - Average Across Cases
e s | W | M
Maximum DSM
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Figure 8-6
S0, Emissions — GRU - Average Across Cases

Maximum DSM
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Figure 8-7
NO, Emissions — GRU — Average Across Cases
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Figure 8-8
Hg Emissions — GRU - Average Across Cases
75 MW Biomass .
Year 220 MW CFB 220 MW IGCC Maximum DSM Maximum DSM
2006 2.52 2.52 2.52 2.52
2007 2.51 2.51 2.51 2.51
2008 2.50 2.50 2.50 2.50
2009 2.51 2.51 2.50 2.50
2010 2.38 2.38 2.37 2.37
2011 217 2.30 2.15 2.11
2012 217 2.30 2.15 211
2013 2.18 2.30 215 212
2014 2.14 2.26 2.11 2.08
2015 2.10 2.21 2.07 2.05
2016 2.02 2.13 2.00 1.97
2017 1.95 2.06 1.93 1.91
2018 1.89 2.00 1.87 1.84
2019 1.83 1.94 1.81 1.78
2020 \ 1.77 1.88 1.75 1.72
2021 1.74 1.84 1.73 1.70
2022 1.71 1.81 1.70 1.68
2023 1.68 1.77 1.67 1.65
2024 1.65 1.74 165 1.63
2025 1.63 1.71 1.62 1.62
TOTAL 41.04 42 .67 40.77 1 40.37
Average 2.05 213 2.04 2.02
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Figure 8-9
sample Metrics
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ATTACHMENT 1

OVERVIEW ISSUES
Figure 1-9
Historical Spot Power Prices in FRCC
. On-Peak’ All-Hours
Period ($/MWh) Off-Peak ($/MWh) ($/MWh)
2002 40.2 21.9 30.5
2003 52.0 22,7 36.5
2004 58.1 29.4 429
2005 85.0 44.3 63.4
Source: Power Market's Week.
'On-peak defined as 7:00 AM to 11:00 PM, Monday through Friday.
Figure 1-10
Historical Implied Heat Rates in FRCC
. On-Peak’ All-Hours
Period (Btu/kWh) Off-Peak (Btu/kWh) (Btu/kWh)
2002 10,632 5,800 8,071
2003 9,115 3,975 6,391
2004 9,359 4,739 6,910
2005 10,085 5,258 7,527
Source: Power Market's Week (Florida Spot power prices) and Gas Daily (Delivered to
Florida City Gate).
'On-peak defined as 7:00 AM to 11:00 PM, Monday through Friday.
Figure 1-13
Key FRCC Capacity Assumptions Overview
Parameter FRCC
Recently Operational 18.237
Builds 2000-2005 (MW) '
Total Capacity as of
July 2005 (MW) 52,452
ICF Firmly Planned
Builds (MW) 0
[ rﬁiﬁ@?«.—% 00’ 175
Firm buil ;MFT builds as necessary to
New Builds meet ne eMand and reserve requirements;
mix of unplanned builds endogenously determined
based on economics

al
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FRCC Geographic Scope

° FRCC encompasses Peninsular Florida, east of the Apalachicola River. It
is electrically unique because it is a peninsula and is tied to the Eastern
Interconnection only on oné side. The FRCC is responsible for sefting the
reliability standards, procedures, and policies that all users of the
transmission system must follow when operating in the region.

° The 29 FRCC members comprise six industry sectors: power marketers,
generators, non-investor-owned utilities-wholesale, load-serving entities,

generating load-serving entities, and investor-owned utilities.

Figure 1-15
GRU Electric Facilities

Source: A Review of Florida Electric Utility 2005 Ten-Year Site Plans,
prepared by the Florida Public Service Commission, Division of
Economic Regulation, December 2005

YAGTP3113
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GRU Generation Assets

GRU is the City of Gainesville enterprise arm that has the responsibility to
operate and maintain the vertically integrated electric power system.

Gainesville Regional Utilities (GRU) owns and operates two power plants,

the John R. Kelly Generating Station located in downtown Gainesville, and
the Deerhaven Generating Station located near the city of Alachua.

Additionally, a 1.4 % ownership in Florida Power Corporation's Crystal
River Unit 3 operated by Progress Energy Florida (PEF) and two internal
combustion engines located at Alachua County Southwest Landfill of 1.3
MW provide generating capacity to the GRU system. The landfill is owned
by Alachua County.

An inter-local agreement between the City of Gainesville and Alachua
County approved the concept of using landfill gas to power tow internal
combustion engine generators. The County granted a special use permit
and easement for GRU to operate and access the generators.

Source: A Review of Florida Electric Utility 2005 Ten-Year Site Plans, prepared by the
Florida Public Service Commission, Division of
Economic Regulation, December 2005

Transmission Network

GRU'’s bulk power transmission network consists of a 138 kV loop
connecting the following:

GRU'’s 2 generating stations

GRU'’s 9 distribution substations

3 interties with Progress Energy Florida (PEF)

An intertie with Florida Power and Light Company (FPL)
An interconnection with Clay at Farnsworth Substation, and
An interconnection with the City of Alachua at Alachua No.1
Substation

000000

State Interconnections — The system is currently interconnected with PEF
and FPL at four separate points. These include:

o A 230 kV transmission line interconnection between PEF'’s Archer
Substation and GRU's Parker Substation with 224 MVA of
transformation capacity from 230 kV to 138 kV

o PEF’s Idylwild Substation with 2 separate circuits via a 168 MVA
138/69 KV transformer at the Idylwild Substation

YAGTP3113
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dford Substation and the System's

o A 138 kV tie between FPL’'s Bra
rmal capacity of 224 MVA

Deerhaven Substation with a the
Source: A Review of Florida Electric Utility 2005 Ten-Year Site Plans, prepared by the
Florida Public Service Commission, Division of
Economic Regulation, December 2005, pages 5,6,7

Figure 1-16
Generation & Capacity Mix: 2004

Net Energy for load includes utility use & losses

Others = Purchase energy - Starke Contract - Energy Sales

Distillate & Residual are alternate fuel (page 11)
Source: A Review of Florida Electric Utility 2005 Ten-Year Site Plans, prepared

by the Florida Public Service Commission, Division of
Economic Regulation, December 2005, pages 11, 42
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Figure 1-17
Capacity & Demand (MW)

700
600 A :
gt |
o Wem ,i ii _ - e

500 T
1995 1096 1997 1998 1999 2000 2001 2002 2003 2004

400 - !

300
200

100

r—

s Nel Firm Demand (MW) == Implied Reserve M argin (MW) e Inslalled Capacily (M W)

Source: A Review of Florida Electric Utility 2005 Ten-Year Site Plans,
prepared by the Florida Public Service Com mission, Division of
Econemic Regulation, Decem per 2005, pages 37, 52

FRCC Planning Reserve Margins

FRCC has historically required an unenforceable 15 percent installed
reserve margin guideline for the FRCC system as a whole.

in line with the above, GRU uses a planning criteria of 15% capacity
reserve margin.

Investor Owned Utilities in the region are further required to maintain an
installed capacity reserve of 20 percent as based on a standing
agreement with the Florida Public Services Commission.

Source: A Review of Florida Electric Utility 2005 Ten-Year Site Plans, prepared by the
Florida Public Service Commission, Division of
Economic Regulation, December 2005, page 49
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Figure 1-18
Overview of FRCC Demand and Capacity Related Assumptions
[Annual Average Pesk Growth (%) Treatment —Base Cose
2004-2014)
FRCC GRU
2005 Net Intemal Peak Demand' (MW) 43485 458
|annual Average Peak Growth (%) (2004 2.52%° 2,37%°
2014)
2005 Nat Energy for Load’ (GWh) 227,871 212
Annual Average Energy Growth (%)
(2004-2014) 2,46%* 2.40%>
Target Rezeve Margin [E5]
15% - 20% 15%

Firm builds plus unplanned builds as necessary to meet net peak demand and reliability/reserve requirements; mix of

New Builds unplanned builds endogenously determined based on economics

Firm Buids (MW)

in Operation 2000-2005 17034 110
LUndar Construction 0
2006 809 0
2007 1967 0
2008 1075 0
2009 2714 0
2010 1246 0
2011 1987 0
2012 2390 220
Total 2000-12 29212 330

1) FRCC 2005 starting point taken from NERC ES&D and GRU 2005 starting point taken from A Review of Florida Electric Utility
2005 Ten-Year Site Plans, prepared by the Florida Public Service Commission, Division of Economic Regulation,

December 2005
2) FRCC annual average growth rate from 2004 Regional Load & Resource Plan for 2004-2013.
3) GRU annual average growth rate from A Review of Florida Eleclric Utility 2005 Ten-Year Site Plans, prepared by the Florida

L

Public Service Commission, Division of Economic Regulation, December 2005 for 2005-2014.

Figure 1-19
Key Reserve Margin Assumptions Overview
Treatment
Parameter
FRCC GRU
. . Varies between 15%
0,
Planning Reserve Margin (%) and 20% 15%

Key Reserve Margin Assumptions Overview

° FRCC has historically required an unenforceable 15 percent installed
reserve margin guideline for the FRCC system as a whole. GRU also uses

a planning criteria of 15% capacity reserve margin.

. Investor Owned Utilities in the region are further required to maintain an
installed capacity reserve of 20 percent as based on a standing

agreement with the Florida Public Services Commission.

o Going forward, ICF projects a 23 percent planning reserve margin in the

near-term and gradually declining to 18 percent by 2014.

——

YAGTP3113 181

DRAFT ConruLting



DRAFT

Note: Interruptible load is accounted in the Reserve Margin calculation.

Key Transmission Assumptions

Power will flow on an economic basis subject to transmission limits, as
specified by the total transfer capability, and subject to transmission costs
and losses. We assume no charges for moving power within FRCC and
an approximately $2.50/MWh transmission charge to move power to and
from neighboring regions, e.g., Southern. Regions without an 1SO / RTO
structure and associated “pancaking” may have higher near-term charges
for movements to neighboring areas.

The transmission capacities specified above reflect both simuitaneous and
non-simultaneous total transfer capabilities (TTC). TTC's represent non-
firm transmission capacity used in our modeling to capture energy
transfers and are typically higher than the First Contingency Transfer
Capabilities (FCTTC) used to model capacity transfers, which capture an
“N-0" contingency level.

Simultaneous (joint) import or export transfers are usually lower than the
sum of non-simultaneous transfers. Simultaneous transfer limitations are
captured in our modeling by using joint interface capacities for all
interconnecting paths to a region and reflects “N-1” contingency levels.
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Figure A3-3. Commercial Buildin

Square Feet per Floor
% Window Area (WWA)
Number of Stories

Wall Insulation

Wall Sheathing

Attic Insulation

Window U

Window SHGC

Outdoor Air (ac/h)

Roof Solar Absorptivity
Cooling Efficiency (EER)
Fan Type

Duct Loss

DRAFT

g Type Baseline Characteristics

Grocery Hotel Hospital Office Retail Restaurant
Baseline | Baseline | Baseline Baseline | Baseline Baseline
40000 30000 30000 30000 100000 3000
5% 33% 50% 50% 6% 10%
1 4 8 8 1 1
13 13 13 13 13 13
2 2 2 2 2 2
23 24 15 17 33 21
0.7 0.7 0.7 0.7 0.7 0.7
0.78 0.78 0.78 0.78 0.78 0.78
0.35 0.5 1.2 25 0.5 4
0.75 0.75 0.75 0.75 0.75 0.75
9.21 15 14.75 9.63 8.84 8.68
1 1 1 1 1 1
0% 0% 0% 0% 0% 0%

Figure A3-3. Commercial Measures - Baseline and Upgra

de Characteristics

High-efficiency chillers
Installation of Low- (Existing: 0.85 kWiton;
Cool (reflective) E glass or multiple Baseline: 0.65 kWiton; Automatic OA
Window Treatment rooflops glazed windows Upgrade: 0.45 kW/ton) reduction control
Baseline Upgrade |Baseline| Upgrade| Baseline |Upgrade Existi Baseline| Upgrade| Baseling I Upgrade
Window U 0.75 0.75 0.65 0.45
Window SHGC 1.035 0.55 0.35
Outdoor Air - 7.5%
constant  variable
Roof Solar Absarptivity 0.95 0.2
Cooling Efficiency 0.85 0.65 0.45
Fan Type
Duct Loss
High-efficiency packaged
Improved DX A/C (Existing: 8 EER;
Energy management maintenance and Variable-speed  Baseline: 10 EER; Upgrade: Unoccupied OA
controls diagnostics drives 12 EER) reduction
Baseline | Upgrade |Baseline] Upgrade| Baseline [Upgrade Existing | Baseline] Upgrade] B | Upgrade
Window U
Window SHGC
. Fixed Enthalpy
Outdoor Air Control  Controled
Roof Solar Absorptivity
Cooling Efficiency 8 10 12
Fan Type Tecri:)::::::re T Variable Constant Variable
Duct Loss 0% 5%
YAGTP3113 213 |_C F
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Figure A3-4. GRU Cumulative Avoided Costs

NPV Avoided Cost /| NPV Avoided Cost /
Year kWh kw
2006 $0.0643 $0.00 Discount Rate: 6.75%
2007 $0.1219 $0.00 2012 Capital Cost: $2,306.50 / kW
2008 $0.1732 $0.00 Winter Peak hours: 331
2009 $0.2189 $0.00 Summer Peak hours: 1377
2010 $0.2594 $0.00 Off Peak hours; 7052
2011 $0.2953 $0.00 Source: GRU Strategic Planning
2012 $0.3166 $1,460.09
2013 $0.3373 $1,460.09
2014 $0.3575 $1,460.09
2015 $0.3771 $1,460.09
2016 $0.3961 $1,460.09
2017 $0.4145 $1,460.09
2018 $0.4323 $1,460.09
2019 $0.4495 $1,460.09
2020 $0.4662 $1,460.09
2021 $0.4822 $1,460.09
2022 $0.4977 $1,460.09
2023 $0.5126 $1,460.09
2024 $0.5270 $1,460.09
2025 $0.5408 $1,460.09
2026 $0.5541 $1,460.09
2027 $0.5668 $1,460.09
2028 $0.5791 $1,460.09
2029 $0.5908 $1,460.09
2030 $0.6021 $1,460.09
YAGTP3113 8-
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A3-6. Adoption Curve Function

MSy: Market share of the technology or product in an initial year

C: The product's assumed maximum market share: and

A: A parameter representing “adoptive influence,” which influences the speed at which a
technology gains share in the market.

C

—At+ln( EMyIC C]
l+e MS,/C

MS, =

A3-7 Supply Curves

The levelized costs in each of the supply curves below are for technology costs only,
and do not include program incentive or administration costs. Thus, this supply curve

IPM’s methodology for developing its supply curves of generating or DSM capacity.
These curves simply illustrate the amount and cost of DSM available from the various
technologies considered.

CRR=d/[1~(1 + d)A(-n)]

Where d is the discount rate (6.75%) and n is the effective useful life of the measure.
Using the CRR, the levelized cost of energy is:

Levelized cost per kWh = Incremental Measure Cost x CRR / Annual kWh Savings
Levelized cost per kW = Incremental Measure Cost x CRR / Peak Demand Savings

All measures are ranked by ascending levelized cost, with each measure adding to the
cumulative total DSM potential (MW or MWh). These curves thus describe, from a
purely technology cost standpoint, what amount of economic DSM (TRC>=0.5) is
available for a certain cost. The actual cost of delivering these DSM savings through
Programs would exceed the costs noted here due to the program costs associated with
marketing, administration, education, and any engineering services provided.
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Residential En_gy_Supply Curve (Excludlng T&D Losses)
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Commercial Energy Supply Curve—All Buildin
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Commercial Energy Supply Curve—Colleges Building Type (Excluding T&D Losses)
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Commercial Energy Supply Curve—Schools Building Type (Excluding T&D Losses)

0280
| ~+-Levelized Cost (s/kWh) |

0200 0000
5
gowsO{— 00000000000
g
(&
3
o0t 000000000
g
3
s i~——— 000000
0.000 .—"f___._',_“l-.___,_‘l__‘___ — TR
0 1000 2000 3,000 4000 5000 6000

Economic Potential (MWh)

Commercial Peak Demand Supply Curve—Schools Building Type (

7,000

8,000

9,000

Excluding T&D

Losses)
2000 —
[ ~—Levelized Cost (§/k . }
1800_——_::::“_\_______-_____[__
1600——————————————————— —
~M0o—— -—
E L 3
120 4— 0000000 -_—
7
S r—— . O OO O —
h-]
]
T 80 4 — —o - ]
>
3
o0 - —— 0 e
oo 0000000
200___ -_—
e e o e A
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000
Economic Potential (kw)
YAGTP3113

DRAFT

CONSULTING



DRAFT

Commercial Energy Supply Curve—Hotels/Motels Building Type (Excluding T&D
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Commercial Energy Supply Curve—Restaurants Bu1ld|ng Type (Excludlng T&D Losses)
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Commercial Energy Supply Curve—Grocery Bundmg Type (Excludmg T&D Losses)

0070 i~ = S

0060 44—

0050 +—0uw—

0040 4—

0.080 f——

Levelized Cost ($/kWh)

.

0 2,000 4,000 6,000 8,000 10,000 12,000 14,000
Economic Potential (MWh)

Commercial Peak Demand Supply Curve—Grocery Building Type (Excluding T&D
Losses)

' +Levellzed Cost ($ kW) |I

&

k7]

o

o

T

(1]

N

©

>

o

|
" =T —l——— T — e
0 200 400 600 800 1,000 1,200 1,400 1,600 1,800

Economic Potential (kw)
YAGTP3113 224 1

DRAFT ICE



DRAFT

Commercial Energy Supply Curve—Hospital Buildin
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Commercial Energy Supp
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Commercial Energy Supply Curve—Retail Building Type (Excluding T&D Losses)
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Commercial Energy Supply Curve—Warehouse BUIIdlng Type (Excluding T&D Losses)
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Commercial Energy Supply Curve—Miscellaneous Building Type (Excluding T&D
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ATTACHMENT 4
GENERATION OPTIONS AND FINANCING COSTS

New Power Plant Costs

New Power Plants — New combined cycle plants are assumed to be
available at a cost of $626/kW (20039%) in 2006 in FRCC, and new simple
cycle units are at a cost of $386/kW (20039%).

o On an ISO basis, FRCC combined cycle costs are approximately at
a 7 percent discount to the U.S. average
o Costs for gas-fired equipment are generally decreasing modestly in

real terms from 2006 through 2025. We assume flat costs in the
near term for pulverized coal equipment in real terms.

o The build mix is determined through economics.

ICF imposes restrictions on the start dates of model additions to account

for the necessary construction/permitting lag times and the commercial

acceptance of new technology:

o) LM6000s are allowed to be built in 2006

o Simple cycle turbines no earlier than 2009

o Combined cycles and cogeneration units starting in 2009

o Supercritical coal builds are allowed in 2011, with no coal builds in
certain regions in the model such as in New England, large parts of
New York and PJM East

o IGCC are allowed in 2013
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Key Plant Performance Assumptions

New Unit Characteristics - New combined cycles and simple cycle units
are assumed to have heat rates (HHV) of 7,100 Btu/kWh and 10,825
Btu/kWh in 2004, respectively. They start at higher levels and improve
modestly over time due to the commercial acceptance of the next
generation of turbines such as the FB, G and H technology.

New supercritical coal units are assumed to have a heat rate of
approximately 9,888 Btu/kWh and IGCC'’s heat rate are assumed to be
around 7,908 Btu/kWh. For the IGCC unit coming online in 2013 we
assume a 7FA-technology power island.

Key Plant Performance Assumptions

Fossil Plant Availability — Existing plant availability is overall consistent
with historical levels.

Combined cycle units are provided the option to turndown overnight to a
minimum level of 50 percent of full load. This decision whether to run at
minimum load or to cycle off completely is based on economics.

o The model considers the cost of start up incurred by turning off
overnight and weighs this against losses incurred by operating “out
of money”, i.e., with a variable cost higher than the energy price.

o In regions with high off-peak prices, the units will typically choose to
turndown to minimum levels. In regions dominated by low variable
cost capacity with low off-peak prices, the model will typically cycle
the combined cycle units off at night and incur the cost of an
additional start. The 50 percent minimum operating level is based
on environmental considerations. Low NOy burners, which are
required by BACT and LAER regulations, cannot achieve single
digit NOx levels at low air/fuel mixtures.
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Figure 4-12

Key Nuclear Performance Assumptions
Plant Generator Capacity Availability
Turkey Point 3 666 90.3
Turkey Point 4 666 90.2
St. Lucie 1 839 90.7
St. Lucie 2 839 90.0
Crystal River 3 812 90.0
Total / Average 3,822 90.2
Source: ICF

Key Plant Performance Assumptions

° Nuclear Performance - We assume availabilities consistent with recent
historical levels and the improving performance trend. Note that while
many units in the nuclear fleet are performing above their historical EFOR
we continue to enforce this parameter which is typically 5 to 6 percent.

. Nuclear plants are assumed to operate until their license expires and for
an additional 20-year license extension, unless it is economic to retire
them earlier.

In review of process contingency risk impacts on IGCC costs, we have updated our
view for the 220 MW class. For example, values have been revised from $2,070/kW to
$2,200/kW for a Brownfield scenario. In this table, we also show costs for CFB stations
that would be designed to maximize the use of biomass in a solid fuel facility. Values
are higher than the bituminous-fired CFB due in large part to the larger furnace box
requirements.
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ATTACHMENT 5
FUEL
Figure 5-8
Delivered Natural Gas Price Forecasts > (Nominal $/MMBtu)
Year Data ICF Base Case™* GRU - IRP®

1995 Historical 2.33 2.33

1996 Historical 3.37 3.37

1997 Historical 3.3 3.3

1998 Historical 2.87 2.87

1999 Historical 2.86 2.86
2000 Historical 453 4.53

2001 Historical 4.91 4.91
2002 Historical 3.82 3.82
2003 Historical 5.80 5.80
2004 Historical 6.15 6.15

2005 Historical 7.18 7.18
2006 Forecast 10.02 6.50

' Assumes 2.63% inflation from 2003 to 2004 dollars, and 2.25 percent per year future

eneral inflation rate.
EAssumes all gas commodity contracting is at spot and no financial hedging.

Assumes $0.39 (2003$) for gas transportation/basis premium over Henry Hub Louisiana
commodlty cost delivered to Florida.

['|CF 2006-2008 forecasts are derived from NYMEX Henry Hub natural gas futures traded
on 1/5/2006. 2009 is interpolated from 2008 and 2010 ICF forecast. A basis differential
derlved from GRU’s delivered price is applied to this base price.

°GRU forecast as of April 2005, Source: A Review of Florida Electric Utility 2005 Ten-Year
Site Plans, prepared by the Florida Public Service Commission, Division of Economic
Regulation, December 2005.

HOW TO INTERPRET THE GAS PRICE FORECASTS

These forecasts represent a fundamentals view of gas prices over the
long term.

o They do not incorporate the effects of the hurricanes on natural gas
prices. These are expected to reduce production in the near term,
with full recovery within two years.

o Nor do they reflect short term phenomena or speculative behavior
by traders
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