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Energy & Utilities Policy Committee
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AGENDA

March 11,2010
8:15 a.m. -11:00 a.m.

Morris Hall (17 House Office Building)

Opening Remarks by Chair Precourt

Workshop on the following:

PCB EUP 10-03 - Property Assessed Clean Energy

Comments by Commissioner Charles Bronson
Department of Agriculture and Consumer Services

Stephen L. Precourt
Chair

Presentation of the Woody Biomass Economic Study
David Core, Assistant Director, Division of Forestry, Department of Agriculture and
Consumer Services

Comments by Representative Ralph Poppell, Chair
Natural Resources Appropriations Committee

Presentation regarding the Forestry Industry and Energy Initiatives at Buckeye Energy Park,
Perry, Florida
Clayton W. Bethea, Sustainability Business Manager, Buckeye

Discussion ofPricing for Qualifying Facilities and Renewable Energy Resources
Bob Trapp, Division of Regulatory Analysis, Florida Public Service Commission
Jeffry Pollock, President of J. Pollock, Incorporated representing the Florida Biomass

Coalition
Susan Clark, Radey Thomas Yon & Clark

Closing Remarks by Chair Precourt

Adjournment
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PCB EUP 10-03 SUMMARY
Energy and Wind Damage Resistance Improvements to Real Property

PCB EUP 10-03 relates to fmancing by local governments for energy efficiency,
renewable energy, and wind damage resistance improvements to real property.

The bill creates s. 163.08, F.S., to provide supplemental authority to local governments to
finance energy efficiency and renewable energy improvements, and changes or
improvements made for the purpose of improving a property's resistance to wind damage
for property owners who wish to undertake them. Participation in this fmancing program
is on a voluntary basis.

The bill authorizes local governments to levy non-ad valorem assessments for such
improvements, and provides that they may be collected through an assessment, a
municipal or county lien, or other lawful method. Local governments may issue debt,
payable from the revenues received from the improved property, or any other authorized
available revenue source.

The bill authorizes local governments to partner with one or more local governments for
the purpose ofproviding such improvements. A "local government," for purposes of the
act, is defined in the bill as "a county, a municipality, or a special district."

Qualified improvements must be affixed to an existing building or facility that is part of
the property and must be made by a certified or registered contractor.

The act takes effect on July 1, 1010.
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(a)

A bill to be entitled

Section 1. Section 163.08,
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28 (a) ~Local government" means a county, a municipality, or
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82 other lienholder and a property owner or otherwise now or

83 hereafter binding upon a property owner, which allows for
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85 unilateral modification solely as a result of entering into a
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Executive Summary

Florida is made up of nearly 16 million acres of timberland, of which approximately 10 million acres are
held by private forest landowners. Over 16 billion dollars of economic return is generated annually by the
management and utilization of our state's forest.

In 2008, the Florida Legislature passed legislation requiring the Department of Agriculture and Consumer
Services, in conjunction with the Department of Environmental Protection to conduct an economic impact
analysis on the effects of granting financial incentives to energy producers who use woody biomass as
fuel, including an analysis of the effects on wood supply and prices and impacts on current markets and
forest resource sustainability.

The University of Florida's School of Forest Resources and Conservation and the Food and Resource
Economics Department were contracted to complete the needed analyses and prepare detailed technical
reports. A public forum was held on April 14,2009, in order to allow conservation groups, forest industry,
land managers and other stakeholders to provide input on the methodology for the studies proposed by
the UF researchers. These two studies focused on the use of woody biomass fuels for electrical
generation and evaluated the potential for Florida's private timberland contributions to supplying biomass
feedstocks under varying scenarios. Private lands were chosen due to individual landowners' ability to
quickly adapt their management practices to meet market changes.

The study conducted by the UF Food and Resource Economics Department (FRED) analyzed the
economic impacts in the state from expanded use of woody biomass as a feedstock for energy production
under selected policies and incentives. This study concluded that financial incentives such as renewable
energy production tax credits and subsidies for forestry biomass producers would increase state GDP,
employment and forest sector output while reducing fossil fuel imports, provided feedstock availability can
be secured. The existing wood products manufacturing sector would face higher competition for timber
products resulting in higher prices for raw material, while timberland owners would benefit from higher
timber prices.

The stUdy conducted by the UF School of Forest Resources and Conservation (SFRC) utilized the Sub­
regional Timber Supply (SRTS) model to analyze woody biomass demand, supply and timber prices
resulting from implementation of a hypothetical renewable portfolio standard (RPS) in Florida. Currently
in Florida, electricity generation from wood and wood waste contributes 0.6% of total capacity. To
sustainably achieve 1% to 3% of electricity production from wood sources, logging residues and urban
wood waste have to be utilized in addition to merchantable timber along with an enhanced reforestation
program. Reforestation must at least keep pace with forest harvest removals. Beyond 3% of electricity
generation from wood sources, short rotation energy crops need to make up a larger share of the fuel mix
in addition to all other feedstock sources mentioned above. The study concluded that a 7% RPS
(equivalent of 1% to 3% electricity production from wood sources over time) would have little impact to the
existing forest products industry and Florida's forest would remain sustainable.

Therefore, it appears that a 7% RPS as modeled in the SFRC study would be both feasible without much
disruption of timber supply to existing forest products industry, and economically beneficial to the
economy of the state, and especially to timber producers and forestry in general. A modest mandate of
this kind would facilitate increases in stumpage timber prices landowners receive for their products and
increase chances of keeping "forests in foresf'. Any clean portfolio standard or RPS mandate should also
incentivize tree planting including short rotation energy crops establishment on acreage proportional to
the magnitude of the mandate. With increased reforestation, afforestation and planting of high-yielding
short rotation woody crops on up to 15% of non-forested lands, a 12% and higher RPS could be achieved
without depletion of the forest resources of the state, or significant impacts to the existing forest
industries.
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Introduction

The current report was mandated by the 2008 legislature in House Bill 7135 and signed into law by

Governor Crist (Laws of Florida, Chapter 2008-227, Section 113, pages 125-126). The relevant excerpt

of the law reads: "Woody biomass economic study. - The Department of Agriculture and Consumer

Services, in conjunction with the Department of Environmental Protection, shall conduct an economic

impact analysis on the effects of granting financial incentives to energy producers who use woody

biomass as fuel, including an analysis of effects on wood supply and prices and impacts on current

markets and forest sustainability. The departments shall prepare and submit a report on the results of the

analysis to the Governor, the President of the Senate, and the Speaker of the House of Representatives

no later than March 1, 2010. JJ

The Florida Division of Forestry (DOF) was designated within the Florida Department of Agriculture and

Consumer Services (DACS) as the lead agency for this report. This report focuses on the forest

resources of the state, current forest products use, and how granting of financial incentives to energy

producers may affect Florida's forest resources and forest industries. The DOF contracted with two

teams of researchers at the University of Florida (UF), one at the Food and Resource Economics

Department (FRED), and the other at the School of Forest Resources and Conservation (SFRC) to

conduct the needed analyses. A public meeting was held in Tallahassee on April 14, 2009, during which

forestland owners, forest products industry representatives, conservation organizations, other

stakeholders and the public had an opportunity to provide input on the methodology for the studies

proposed by the UF researchers. Further stakeholder input was received via a dedicated website

between April 15 and May 15, 2009. This report summarizes results of the two technical reports (Hodges

et al 2010, and Rossi et al 2010) prepared at the University of Florida at our request. The readers

interested in background details, in depth methodology, and results are encouraged to visit www.f1­

dof.com where the two technical reports are posted.

Florida has abundant forest resources which are predominantly in private ownership. As of 2007, forests

covered 49% of Florida, or 16.9 million acres. Ninety-four percent of that area, or 15.9 million acres is

considered available for timber production and classified as timberland. The remainder is largely

reserved (e.g., parks and preserves) or unproductive. Softwood forest types occupy 46% of Florida's

timberlands, while hardwoods comprise 51 %, and non-stocked areas make up the remaining 3%. The

longleaf-slash pine forest-type group predominates with 5.6 million acres, or 35% of the timberland. The

oak-gum-cypress type group is second in abundance with nearly 3.1 million acres or 19% of the

timberland. Non-industrial private forest (NIPF) owners control 63%, or 10.1 million acres, public

ownerships are 28%, or nearly 4.5 million acres, while forest products industry ownership is 9% or 1.4

million acres of timberland according to 2007 data. The NIPF ownership is almost equally split between

family-owned forests (4.8 million acres) and corporate ownership (5.0 million acres). The NIPF corporate
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ownership is comprised mainly of Timber Investment Management Organizations (TIMOs) and Real

Estate Investments Trusts (REITs).

Florida has thriving forestry and forest products industry sectors with considerable contributions to the

state's economy. There are 77 sawmills, pulpwood mills and other primary wood-processing plants

operating in the state. The forest products industry uses approximately 20 million green tons of

merchantable timber annually. Production of that timber has more than doubled in Florida within the last

60 years, growing from 218 million cubic feet in 1948 to 491 million cubic feet in 2007. Pulpwood, saw

logs, veneer logs, composite boards, posts, pilings, and more recently wood pellets are the primary wood

products in Florida. The forestry and forest products industry are leading economic sectors in many rural

counties in the northern part of the state. Revenue from forestry and related activities is the largest, while

the total value added is second only to environmental horticulture among seven leading agricultural

industries in Florida. The forestry, wood and paper products industry in Florida has an annual economic

impact of $16.7 billion and employs 89,000 persons.

While the legislation referenced the impact of financial incentives to energy producers, such incentives

can take various forms, all of which would arguably increase the demand for woody biomass. For

purposes of this report, state and federal renewable electricity production tax credits, and the federal

biomass crop assistance program (BCAP) were considered in the context of a hypothetical Renewable

Portfolio Standard (RPS) for electricity production in Florida. The objective of the report was to answer

two questions: (1) what level of biomass utilization for power generation is sustainable in Florida, and (2)

what effects do financial incentives to energy producers who use woody biomass as fuel have on the

Florida economy, forestry and the existing forest products industry.

In 2007, Florida had 1,048 MW of renewable electricity generation capacity, which was 1.9% of the total,

wood and wood waste contributed 354 MW, or 0.6% to that capacity (USDOE 2009b). If a 7% RPS was

adopted in Florida today, woody biomass would need to contribute between 1% and 3% of total electricity

consumption, for a 12% RPS that share would grow to between 6% and 8%, while for a 20% RPS woody

biomass would need to contribute from 14% to 16% of total electricity consumption for the period

beginning in 2013 until 2040 (Table 1). However, to sustainably achieve 1% to 3% levels of electricity

production from wood sources, logging residues and urban wood waste have to also be utilized in

addition to merchantable timber, and reforestation has to keep pace with harvest removals. Beyond 3%

of electricity generation from wood sources, short rotation energy crops (SREC) need to fulfill an

increasingly larger share of the fuel mix beside all other feedstock sources mentioned above, as

described in this report.
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Table 1. Woody biomass and base other renewable energy sources (ORES) contributions to electricity
production in Florida under a hypothetical 7%, 12% or 20% renewable portfolio standard (RPS) in 2025.

7%RPS 12% RPS 20% RPS

Woody Biomass contribution 6.3TWh 2% 20.4 TWh 7% 43.0TWh 15%

ORES contribution 13.5TWh 5% 13.5TWh 5% 13.5TWh 5%

Total renewable electricity 19.8TWh 7% 33.9TWh 12% 56.5TWh 20%

Total electricity production 282.5TWh 100% 282.5TWh 100% 282.5TWh 100%

The amount of woody biomass needed to produce renewable electricity in Florida increases with time due

to the projected increases in demand for electricity (Figure 1). Florida currently harvests approximately

20 million green tons of merchantable timber annually. By 2025, a 2% contribution from wood to

electricity generation would require an additional 10 million green tons, a 7% contribution would require

an additional 30 million green tons, while a 15% contribution would require an additional 60 million green

tons of woody biomass beyond what the current forest products industry may need. Assuming current

harvest levels for traditional wood products remain the same, such changes would require anywhere from

1.5 to more than four-fold increase in wood output by forestry and allied activities. The four-fold increase

would require landscape-scale adjustments in timber and other woody biomass production methods, high

and sustained reforestation and afforestation, and infrastructure changes to plant, grow, harvest and

transport short rotation woody crops on up to 1.4 million acres of currently non-forested lands.

-20%RPS

•••••• 7% base

•••••• 12% base

•••••• 20% base

•••••• 18% base

204020352030202520202015

80 .,......,.----------------------,

70 +-----------------------1
60 L-------::".,.......--~~==:::::::::::::==1..·Z ..... 1iJa ••••

••••• • ••••••• e •••••••• •••...... . .
Million 50 +-.......LlI.!!.~._••-.-."""••c-:.---ll1U-!~:..:.-.-------------l........
Green 40 +-------/f-----------------l
Tons 30 +-------1----::-:-:7'1,......................................'!L:!'~'=":'.:.,::•..:...';..:'.;..'-''-'-''-'-''-'-1'__.-l ••••••••••••
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Year

Figure 1. Projected change in demand for woody biomass above 2007 harvest levels of 20 million green
tons resulting from a theoretical 20% renewable portfolio standard (solid line), assuming IIbase" other
renewable energy sources (ORES) projection and a step-wise portfolio adoption. Also shown projected
amount of woody biomass needed for a hypothetical 7%, 12% or 18% RPS with base ORES
assumptions.
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The subsequent two chapters of this report summarize the University of Florida's FRED report by Hodges

et al 2010, and SFRC report by Rossi et al 2010. The FRED report describes economic impacts which

may result from increased wood utilization for renewable electricity production. However, that report did

not look at the availability of the woody biomass feedstocks. This task was accomplished by SFRC

researchers who modeled woody biomass demand, supply and timber prices scenarios resulting from

increased wood utilization for electricity production in Florida as exemplified by a hypothetical adoption of

7%, 12%, or 20% RPS in Florida. The DOF in conjunction with the Department of Environmental

Protection (DEP) prepared this final report for the Florida Governor, the President of the Senate, and the

Speaker of the House of Representatives, as requested.

University of Florida FRED Report Methods and Findings

Introduction

This study evaluated the economic impacts in the state of Florida from expanded use of woody biomass

as feedstock for energy production under selected policies and incentives, as mandated by the Florida

legislature in 2008 (HB 7135). The study focused on use of woody biomass fuels for electric power

generation, since this is a mature technology with a potential for some expansion under enabling

legislation. The models used in this study represent a "snapshot" in time, and do not incorporate a time

dimension. However, it is assumed that the estimated economic impacts would occur within a relatively

short period of a year or less.

Methods

The analysis was conducted using Input-Output analysis and Social Accounting Matrices (I-O/SAM) for

Florida, together with a Computable General Equilibrium (CGE) model of the state's economy. The

Impact Analysis for Planning (IMPLAN) Professional software and associated databases (Minnesota

IMPLAN Group 2007) provided regional information on industry output, value added, employment,

personal income, commodity supply and demand, state-local and federal government taxes and

spending, capital investment, business inventories, and domestic and foreign trade. The I-O/SAM model

was used to generate a snapshot of the Florida economy that served as the starting point for

implementation of the CGE model, which finds a solution where all markets are in equilibrium, Le. supply

equals demand. The model was customized to reflect the makeup of the forestry sector (timber

production, logging and support services), wood products manufacturing (sawmills, pulp and paper, etc.),

and use of biomass fuels as a substitute to fossil fuels (coal, natural gas, oil) for electric power

generation. It was assumed that biomass fuels could be provided from domestic and international

imports as well as Florida resources, since commodity trade is a feature of the CGE model. Forestry

sector production is assumed to include sources such as merchantable timber resources, logging

residues, urban wood waste as well as short rotation energy crops.
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The impact of increasing biomass fuel supply for electric power generation was simulated over a range of

1 to 80 million green tons annually, at an average composite delivered price of $30 per ton. The upper

end of this range represents approximately 26% of current electricity production in Florida, and about

21 % of projected generation in the year 2025. These levels can be related to a "clean portfolio standard"

considered by the legislature, which would mandate a certain minimum percentage of clean and/or

renewable electric power generation sold to final consumers by a given date. Simulations were also

conducted to test the effect of a $0.010 to $0.011 per kilowatt-hour state or federal renewable electricity

production tax credit, and a 100 percent federal subsidy for biomass fuel producers under the Biomass

Crop Assistance Program (BCAP). Assumptions about mobility of capital to meet changes in industry

output and intermediate commodity demand were tested with different model settings. It may be

expected that the results for the mobile capital scenario would hold in the long run, say 10 years or more,

while fixed capital would prevail in the short run, subject to limitations on capital movement, especially for

highly fixed assets such as forest inventories.

Projected electric power generation in Florida was taken from USDOE Annual Energy Outlook (2009a).

The share of generation from conventional efficiency represents 25% thermal efficiency for conversion

from wood fuel to electricity with typical stoker-grate furnace technology; high efficiency represents 35%

thermal efficiency for advanced gasification combined-cycle technology (Figure 2).

Share of Electrical Generation in Florida from Biomass Fuel in 2025
30%c

0
',j;; 25%lU..
GI
c 20%GI
~..

15%GI

==0c. 10%u
";:
'\j 5%GI
ii:i
'0 0%
l!!
lU 0..c
III

.......High efficiency

_Conventional efficiency

20 40 60 80
Biomass Supply to Electric Power (million tons)

Figure 2. Share of electrical power generation in Florida from biomass fuels under conventional (25%)
and high (35%) thermal efficiencies at different levels of biomass supply to power plants in 2025.

Economic Impact Results

It was estimated that increasing biomass use for electric power generation would bring about a relatively

small increase in Gross Domestic Product (GOP) of Florida (Figure 3), overall employment, and state

government revenues, while modestly decreasing imports of fossil fuels. At the biomass supply level of

40 million tons, with capital assumed to be mobile, GOP would increase by 0.32% above the base level,

representing $2.2 billion. Output or sales of the forestry sector would be increased dramatically, about
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69% above current levels, to meet new demand for woody biomass fuels. Output of the electric power

sector would decrease by up to 0.33% as a result of marginally higher costs for biomass fuels. Under the

fixed capital scenario, output of the forest products manufacturing sector would decrease by 6.7% due to

competition for the forest resources, and prices for forest commodities may increase by up to 18% in the

short run due to competition, but would likely be much lower in the long run as capital resources are

reallocated to biofuel production. The relatively modest effects on forest commodity prices observed in

the fixed capital CGE analysis, even in the face of a threefold increase in demand, may be attributed to

the moderating effect of increased imports, substitution effects, the diverse mix of different biomass

resources available, and the fact that commercial timber production in the CGE model represents less

than 25% of the total forestry sector.

......Fixed Capital--No
Subsidy

......Mobile Capital-­
With Feedstock
Subsidy

......Mobile Capital-­
With Federal Tax
Credit

.....Mobile Capital-­
With State Tax
Credit

"""".IIl-Mobile Capital--No
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Figure 3. Change in Florida's Gross Domestic Product (GOP) at different levels of biomass supply for
electric power generation under differing capital mobility and financial incentives assumptions.

When the CGE model was modified to disaggregate timber production and logging/forestry support

services, much larger price effects were observed, with composite prices for timber increasing by 42%,

and prices for logging/support services increasing by 143%, for the scenario with 40 million tons biomass

supply and fixed capital. The price response was greater for logging/support services than for timber

production in this case because logging is the direct supplier to the electric power sector and timber

production becomes an indirect input. When the model was further modified to restrict imports of timber

and logging/support services, prices for forestry products increased by 150%, and prices for

logging/support services increased by 280%. The CGE model predicted also price increases for

manufactured wood products anywhere from 0.03% to 4.6% under various model settings.
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Imports of fossil fuels would decrease by 2.5%, representing a savings in import purchases of $1.14

billion, while imports of forestry commodities would increase. Employee income would increase by $1.61

billion. Tax revenues to state government would increase by 0.06 percent ($108 million).

Effects of Financial Incentives

Incentives such as a renewable energy production tax credit for electricity generated from biomass, and a

subsidy to forestry biomass producers, would further increase forest sector output and state GDP and

employment, and reduce imports of fossil fuels. In particular, an electricity production tax credit

equivalent to $0.010-0.011 per kilowatt-hour would substantially increase output of the electric power

sector, and decrease imports of fossil fuels, while reducing the negative impact of higher electricity prices

on all other sectors. However, assuming that the tax credit is unlimited, the state-sponsored incentive

would significantly reduce state government revenues by nearly $200 million at the 40 million ton biomass

supply level. The 100 percent biomass feedstock federal subsidy to forestry producers would

dramatically increase both electric power and forestry commodity output, but would not appreciably affect

state government revenues (Figure 4).

Change in State Government Revenue
.........Mobile Capital--With0.4

650 Feedstock Subsidy
QI
III 0.3III
llCl 450 -+-Mobile Capital--With
E
0 0.2 Federal Tax Credit.::

250 ~
QI .!!!Qll 0.1 _Mobile Capital--Noc "0III c subsidy.s: 50u c.... 0.0

~C
QI

~
.....Fixed Capital--Nou -150... -0.1 SubsidyQI

Cl.

-0.2 -350 .........Mobile Capital--With
0 20 40 60 80 State Tax Credit

Biomass Supply to Electric Power (million tons)

Figure 4. Change in state government revenue at different levels of biomass supply for electric power
generation under differing capital mobility and financial incentives assumptions.
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Conclusions on Economic Impact and Financial Incentives

Based on these findings, it is concluded that provided feedstock availability can be secured, the various

policies and incentives for bioenergy development would have an overall positive impact on the economy

of Florida in terms of increased GOP, employment and state government revenues, and decreased

imports of fossil fuels. The forestry sector would particularly benefit from increased demand and prices.

However, the forest product manufacturing sector would be adversely affected by competition for wood

resources and higher prices for material inputs.

The 1-01 SAM and CGE models wi~h mobile capital do not explicitly incorporate any physical capacity

limitations on production of a commodity such as biomass fuels. This stands in contrast to bioeconomic

models such as the Sub-regional Timber Supply (SRTS) model used in a companion study described

below, which dynamically represents timber inventories, forest growth and harvest removals, although

without consideration of the effects of domestic or international trade.

University of Florida SFRC Report Methods and Findings

Introduction

This study analyzed woody biomass demand, supply and timber prices resulting from implementation of a

hypothetical 20% renewable portfolio standard (RPS) in Florida. Lower RPS mandates at 7% and 12%

were also considered. It was assumed that 20% RPS, if passed by the legislature, would be phased-in

over time ~sing interim targets of 7% by January 1, 2014, 12% by January 1, 2017, 18% by January 1,

2020, and would be fully implemented at the 20% level by January 1, 2022. It was further assumed that

wood resources from Florida and selected counties in southern Alabama and southern Georgia would

meet that share of the RPS-imposed demand for electricity generation which cannot be satisfied by other

renewable energy sources (ORES) such as solar, wind, hydropower, and biogenic municipal waste.

According to U.S. Department of Energy projections, technological constraints and cost would limit the

amount of renewable electricity that could be generated from ORES in Florida (Table 1).

Methods

The study estimated bio-economic impacts that a 7%, 12% or 20% RPS mandate would have on the

forestry sector in Florida by simulating increased demand for timber resources and modeling the resulting

effect on timber stumpage prices, harvests, and inventories of merchantable timber derived from private

timberland using Sub-regional Timber Supply (SRTS) model (Abt et al 2000). This study was limited to

private timberlands only, partly because of the model employed, which does not model for other types of

forest ownership, and partly out of conviction that private landowners could respond quickly to market

demands and would not be restrained by other factors influencing forest management decisions on public

lands. In order to meet large volume demands of the modeled RPS mandates the pine roundwood

category was defined to include pulpwood and small sawtimber size trees between 5.0 and 12.9 inches in
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diameter. The information generated by SRTS model runs was used to project the allocation of

harvested merchantable timber between the forest products industry (FPI) sector and the electric power

industry in Florida.

As part of the analysis, several different possible scenarios that represent different woody biomass

feedstock source combinations were developed. The SFRC report concluded that for merchantable

timber (MT) simulations all hypothetical RPS scenarios modeled had negative impacts on the forest

products industry. Therefore, it was assumed that MT alone would not be utilized to satisfy any of the

RPS mandates. The first scenario considered in this report is one where MT is augmented with urban

wood waste (UWW) and logging residues (LR) as additional sources of woody biomass being used as

electricity generation feedstock. The UWN is comprised mainly of large diameter trees typically removed

from urban areas. However, this category may also be referred to as "yard trash" in the DEP records.

Although the SFRC report used a per capita factor of 0.203 tons per person per year to estimate UWN,

the resulting tonnage corresponds very well with a five year average of 3.76 million green tons of "yard

trash" received in the DEP registered facilities

http://www.dep.state.fl.us/waste/categories/recycling/SWreportdata/07data.htm

The LR are derived from the discarded tree tops and tree limbs that are generated during the harvest of

MT, and currently mostly left behind in the woods in slash piles or scattered throughout harvested tracts.

The next two scenarios are those in which short rotation energy crops (SREC) were added to the first

scenario either in "low" or "high" quantities. Given the uncertainty in projecting the amount of Florida's

non-forested land that could be converted to SREC in the near future and different potential productivity

of these woody crops, the following was assumed. The "SREC_low" scenario is based on unimproved

varieties of eucalyptus species planted on up to 0.568 million acres, while "SREC_high" scenario

assumed deployment of high-yielding varieties of eucalyptus species tested previously in Florida

(Rockwood et al 2006) planted on 1.441 million acres.

Impacts of an RPS on Forest Sustainability

This report considers forest sustainability only in terms of changes to merchantable timber volumes and

does not take into account changes in timberland acreage that may take place in the modeled area. This

is due to the features of the SRTS model used. As such, these assessments do not provide insights into

other aspects of forest sustainability. However, the changes in merchantable timber volume would be

crucial to assessments of forest sustainability under any definition.

Comparisons of the simulated effects of the 7% RPS, 12% RPS and 20% RPS and no RPS scenario

reveal that only 7% RPS does not lead to merchantable timber volumes decline below 2006 baseline in

the modeled time period between 2010 and 2040 (Figure 5). The 12% RPS would diminish the

merchantable timber inventory below the, 2006 baseline around 2035, while the 20% RPS would do the

same starting in approximately 2025. In these runs wood fueled electricity was assumed to be produced
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from merchantable timber supplemented by urban wood waste and logging residues (no short rotation

energy crops), and all runs were under "base" other renewable energy sources assumptions. The

negative effects of various RPS mandates on pine roundwood inventory are more pronounced and come

sooner (Figure 6) compared with effects on combined merchantable timber inventory discussed before.

Still, in the case of the 7% RPS, the pine roundwood inventory does not decline below the 2006 baseline

until 2040. Howevet, the levels of pine harvests under 20% or 12% RPS would be below 2006 baseline,

and unsustainable, starting in approximately 2022, and 2027, respectively, if only merchantable timber,

urban wood waste and logging residues were used for wood-fueled electricity generation.

A closer,look at the pine roundwood merchantable timber inventory under the 20% RPS reveals only one

sustainable feedstock source combination scenario. Only when merchantable timber augmented with

urban wood waste, logging residues and "high" short rotation energy crops are all employed to meet the

20% RPS demand under the "high" ORES assumptions, the pine roundwood inventory stays above the

1000 -,------------------------,

Million
Green
Tons

800 t------~::::::;;;~iiiiWiiiiiiiiiiii-t:lt~~~~

600~~~~·d············
400 t---------------::=~--iiiiiOOi;;;;;;;;;;;;;;;;;;J

••••••••• 2006 Baseline

~StatusQuo

(i.e., no RPS)

-MT/UWW/lR
7%RPS

200 ;------------------------; -MT/UWW/lR
12%RPS

-MT/UWW/lR
20%RPS

204020352030202520202015

O+----..,----...,-------,-------r------,-------i

2010

Year

Figure 5. The SRTS model-generated pine and hardwood (combined) merchantable timber inventory.
Merchantable timber (MT), urban wood waste (UWW) and logging residue (LR) are used to meet woody
biomass demand of a 7%, 12%, or 20% RPS under "base" other renewable energy sources (ORES)
assumptions. Also shown are changes in combined pine and hardwood merchantable timber inventory
without an RPS mandate and a 2006 baseline.
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Figure 6. The SRTS model-generated pine roundwood inventory. Merchantable timber (MT), urban
wood waste (UWW) and logging residue (LR) are used to meet woody biomass demand of a 7%, 12%, or
20% RPS under "base" other renewable energy sources (ORES) assumptions. Also shown are changes
in pine roundwood inventory without an RPS mandate and a 2006 baseline.

2006 baseline level (Figure 7). In that case the amount of biomass feedstock generated in high acreage,

high yielding short rotation woody crops plantations plus high contribution of other than wood renewable

energy sources (ORES) creates a situation where pine roundwood is unnecessary to meet the 20% RPS

demand. In all other considered feedstock combination scenarios, pine roundwood inventory falls quickly

below the 2006 baseline and decreases precipitously. In the cases of base ORES without "high" version

of short rotation energy crops, pine roundwood inventory declines below the 2006 baseline as early as

2022. This is the year when fully implemented 20% RPS would take effect. Our analyses also showed

that reaching the 20% RPS would require very significant redirection of harvested merchantable timber to

electricity generation from existing forest products industry under most considered scenarios, as shown

for pine roundwood in Figure 8.a-f.
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Figure 7. The SRTS model-generated pine roundwood inventory under the 20% RPS mandate.
Merchantable timber (MT), urban wood waste (UWW) and logging residue (LR) are augmented with short
rotation energy crops (SREC) as indicated in the legend. Base level of other renewable energy sources
(ORES) assumed unless otherwise indicated. Changes in pine roundwood inventory without an RPS
mandate are equivalent to feedstock scenario of MT/UWW/LR+SREC_high under high ORES
assumptions (denoted as Status Quo). Also shown is 2006 pine roundwood baseline.

Generally it was found, that a 12% RPS would also adversely impact the existing forest products industry

for all of the base ORES simulations that do not include the SREC_low or SREC_high assumptions as

part of that particular feedstock mix. There are little, if any, impacts observed for the high ORES

simulations under a 12% RPS. The SREC_high scenario precludes the need for harvesting

merchantable timber whatsoever under either a 7% or a 12% RPS in the base or high ORES simulations.

Finally, except for the preliminary "merchantable timber only" simulation, all of the 7% RPS projections

modeled impart a relatively benign impact on the forest products industry with those under the high ORES

assumptions having little, if any, impact at all.
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Figure 8.c. Allocation of Pine Roundwood
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Figure 8.e. Allocation of Pine Roundwood
20% RPS, feedstock:MT/UWW/LR+SREC_high.
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Figure 8.b. Allocation of Pine Roundwood
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Figure 8.d. Allocation of Pine Roundwood
20% RPS, High ORES, feedstock: MT/UWW/LR
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+SREC_high.
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Impact of an RPS on Timber Prices

This study has shown that the effects on stumpage timber prices of a 20% RPS could be quite dramatic,

but depend to a large degree on how much short rotation energy crops (SREC) contribute to energy

feedstocks, and to a lesser degree on the other renewable energy sources (ORES) development. For

example, in the case of MT/UWW/LR+SRECJow feedstock combination scenario with "base" ORES

assumptions, by 2025 the stumpage prices for pine pulpwood and small diameter sawtimber were

modeled to increase by 500% compared with the prices recorded in 2006. In the same model run pine

large sawtimber prices increased by 100% and those of hardwood pulpwood by 150%. In the analogous

simulations where SREC_high under base ORES assumptions were used, pine pulpwood and small

diameter sawtimber prices increased only slightly by 2025, and there was virtually no effect on prices for

pine large sawtimber or hardwood pulpwood compared with 2006 prices. However, in a model run where

ORES were assumed "high" and SREC were set to "low", by 2025 prices for pine pulpwood and small

sawtimber increased by 100%, prices for large pine sawtimber were virtually unaffected, and prices for

hardwood pulpwood increased by 50% compared with 2006 prices. Although price volatility could be

disruptive to the existing forest products industry, some of the modeled effects might not be as dramatic

in real life. This is mostly due to the fact that the SRTS model employed does not allow for timber imports

from outside of Florida and pre-determined neighboring counties in Alabama and Georgia, nor does it

account for capital mobilization and substitution effects. It is also worth noting that timberland owners

would welcome return of timber prices to their historically much higher levels. With greater returns on

investment, more timberland owners would be interested in reforestation of harvested tracts and

managing their forests for various uses including bioenergy.

Conclusions on Woody Biomass Supply and Demand

We conclude that in order to achieve a 20% RPS the renewable energy supply intended to meet this

demand includes: a strong reforestation and afforestation program, the planting of high-yielding SREC on

15% of Florida farmland or other non-forested lands, and/or other sources of woody biomass not

considered here, and/or additional (and significant) amounts of other sources of renewable energy (e.g.,

wind, solar, biogenic municipal waste) similar to our high ORES scenarios. We projected this latter case

by assuming 2.5 times the original estimate of other than woody biomass renewable energy sources.

This projection is somewhat hypothetical as the opinions to how much ORES could contribute to the

overall RPS differ among experts. The findings from the high ORES scenarios indicate that SREC would

still be required to mitigate the impacts of 20% RPS demand on merchantable timber resources. In this

case, however, the SREC_high scenario would preclUde the need for using any merchantable timber in

order to reach the 20% RPS. While the SREC_low scenario appears to approach feasibility as well, the

impact on the forest products industry would likely still be adverse in terms of the impact on the price and

inventory of pine pulpWOOd, and the price of pulpwood derived from hardwoods. However, as mentioned

before, except for the "merchantable timber only" simulations, all of the 7% RPS projections modeled in

this study impart a relatively benign impact on the forest products industry with those under the high
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ORES assumptions having little, if any, impact at all. Increases in stumpage prices for timber and other

woody biomass would benefit forest landowners and other producers.

Overall Conclusions

The conclusions presented below should be viewed qualitatively rather than quantitatively as many

assumptions had to be made in the modeling process, and because of limited predictive powers of

models in general, including those employed in the course of preparing the studies for this report.

We conclude that provided woody biomass feedstock availability is secured as discussed in this report,

increased woody biomass use for electric power generation in Florida would bring about a modest

increase in the state's Gross Domestic Product, employment, and state government revenues, while

decreasing total imports, particularly of fossil fuels. For example in 2025, a woody biomass supply level

of 40 million tons (equivalent to approximately 10% of electrical power generation, Figure 2), GDP could

be increased by 0.32%, representing a $2.2 billion addition to Florida's economy. Such an outcome

would require tripling of Florida's wood harvest from the current levels of about 20 million tons.

Depending on the level of woody biomass use for electricity generation, output of the forestry sector

would have to be increased significantly to meet new demand for woody biomass fuels. This could

represent a great economic opportunity for the forestry sector in the state as this would require increased

reforestation and afforestation efforts to sustain the bioenergy industry, and would increase the

opportunities for existing forest producers and related industries. The largest adverse impact of these

policies would be a decrease in output of the forest products manufacturing sector by up to 6.7%,

because of competition and increased prices for forest resources.

According to modeling by IMPLAN and CGE (global models), prices for forest timber products may

increase approximately 18% in the short-run due to competition for the resource, but would likely be much

lower in the long-run if capital is allowed to move freely. However, when CGE model was modified to

disaggregate timber production from logging/forestry support services, or further modified to restrict

timber and services imports, a 43% to 150% timber price increases were observed. This is somewhat

similar to the regional SRTS timber supply model, which predicted timber price increases anywhere from

0% to 150% in some instances, but also 500% in other cases for various timber products depending on

the demand and supply assumptions. The CGE model predicted also price increases for manufactured

wood products anywhere from 0.03% to 4.6% under various model settings. Imports of fossil fuels into

the state would be decreased by up to 2.5%, representing a savings in import purchases of $1.14 billion

annually. Employee income would increase by up to $1.61 billion. State government tax revenues would

increase by 0.06 percent ($108 million).

The modeling also showed that incentives, such as a state and federal renewable energy production tax

credits for electricity generated from biomass equivalent to $0.010 and $0.011 per KWh, respectively, and

a 100 percent subsidy to forestry woody biomass producers, would marginally further increase state GDP
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and employment. The electricity production tax credit would substantially increase output of the electric

power sector, and decrease imports of fossil fuels, while reducing the negative impact of higher electricity

prices on all other sectors. The federally sponsored renewable production tax credit would not adversely

affect state government revenues. The biomass feedstock federal subsidy to forestry producers would

dramatically increase both electric-power and forestry timber output, but would not appreciably affect

fossil fuel imports or state government revenues.

Given that physical woody biomass availability is secured as discussed before, it is concluded that the

various policies and incentives for bioenergy development that were examined would have an overall

positive impact on the economy of Florida in terms of increased GDP, employment and state government

revenues, and decreased imports of fossil fuels. The forestry sector would particularly benefit from

increased demand and timber prices. However, the forest product manufacturing sector would be subject

to increased competition for wood resources with resulting higher prices for material inputs.

Overall, it appears that a 7% RPS as modeled in the SFRC study would be both feasible without much

disruption of timber supply to existing forest products industry, and economically beneficial to the

economy of the state, and especially to timber producers and forestry in general. A modest mandate of

this kind would facilitate increases in stumpage timber prices landowners receive for their products and

increase chances of keeping "forests in foresf'. Any clean portfolio standard or RPS mandate should also

incentivize tree planting including short rotation energy crops establishment on acreage proportional to

the magnitude of the mandate. With increased reforestation, afforestation and planting of high-yielding

short rotation woody crops on up to 15% of non-forested lands, a 12% and higher RPS could be achieved

without depletion of the forest resources of the state, or significant impacts to the existing forest

industries.

18



References

Abt, R, F. Cubbage, and G. Pacheco. 2000. Southern forest resource assessment using the subregional
timber supply (SRTS) model. Forest Products Journal 50(4):25-33.

Hodges, A.W., T.J. Stevens, and M. Rahmani. Economic Impacts of Expanded Woody Biomass
Utilization on the Bioenergy and Forest Products Industries in Florida. Final report to Florida Department
of Agriculture and Consumer Services - Division of Forestry, University of Florida, 36 pages, Revised
February 23, 2010.

Minnesota IMPLAN Group (MIG). 2007. IMPLAN Professional, version 2, Economic Impact and Social
Accounting Software and Data for Florida Counties. Stillwater, MN.

Rockwood, D.L., D.R Carter, M.H. Langholtz and J.A. Stricker. 2006. Eucalyptus and Populus short
rotation woody crops for phosphate mined lands in Florida USA. Biomass & Bioenergy 30:728-734.

Rossi, F.J., D.R Carter and RC. Abt. Woody Biomass for Electricity Generation in Florida: Bioeconomic
Impacts under a Proposed Renewable Portfolio Standard (RPS) Mandate. Final report to Florida
Department of Agriculture and Consumer Services - Division of Forestry, University of Florida, 99 pages,
March 1, 2010.

USDOE. 2009a. Annual Energy Outlook. United States Department of Energy, Energy Information
Administration. April 2009.

USDOE. 2009b. State Renewable Electricity Profiles 2007, Florida. June 2009.

Acknowledgments

We thank all the individuals and stakeholders who provided input to this report by participating in the

public meeting, or providing written comments via the dedicated website or otherwise.

19



en
c;.
:r 0
1»-go!
;::;:0
'<:::J
mm
c CD
tIl­_. ::r
:::J CDmI»
til

s::
I»
:::J
I»

CCI
CD...



B
u
ck

ey
e

P
e
rr

y
, 
F

lo
ri

d
a
 F

a
c
ili

ty



N
o

rt
h

 A
m

e
ri

c
a

4
5
%

S
o

u
th

 A
m

e
ri

c
a

4
%

C
a

n
a

d
a
 /
 B

C

B
ra

z
il

G
e

rm
a

n
y

S
w

it
z
e

rl
a

n
d

F
lo

ri
d

a

T
e

n
n

e
s
s
e
e N

o
rt

h
 C

a
ro

lin
a

N
o
n

w
o

v
e

n
s
 S

it
e

s

C
o
rp

o
ra

te
 

H
e
a

d
q
u

a
rt

e
rs

C
o
tt

o
n

 C
e
llu

lo
s
e

C
o
n

v
e

rt
in

g

W
o
o
d

 C
e
llu

lo
s
e

In
tl
. 
S

a
le

s
 O

ff
ic

e

O
th

e
r

3
%

A
s
ia

1
4
%

E
u

ro
p

e

3
4
%

B
a
s
e
d
 o

n
 f
is

c
a
l 
2
0
0
9
 S

a
le

s

1
,4

4
4
 E

m
p

lo
y
e
e
s

B
e

iji
n
g


6
6
%

 o
f 

s
a
le

s
 o

u
ts

id
e
 U

S


7
8
%

 o
f 

s
a
le

s
 p

ro
d

u
c
e
d

 i
n

 U
S

G
eo

g
ra

p
h
ic

 D
iv

er
si

ty



P
er

ry
, 
F

lo
ri

d
a 

F
ac

il
it

y


E

s
ta

b
lis

h
e

d
 i
n

 1
9

5
1


5
7

5
 D

ir
e
c
t 
E

m
p
lo

y
e

e
s


1
0

0
0

 A
d
d
it
io

n
a

l 
J
o

b
s
 T

ie
d

 t
o
 F

a
c
ili

ty


C

o
n

s
tr

u
c
ti
o
n
/M

a
in

te
n
a
n

c
e


W

h
o

le
 T

re
e

 L
o

g
g

in
g

 C
re

w
s


R

a
il 

R
o

a
d

/T
ru

c
k
in

g


M

ill
 S

u
p
p

lie
s
/e

tc


3
,0

0
0

,0
0

0
 t
o
n

s
 o

f 
B

io
m

a
s
s
 c

o
n
v
e
rt

e
d

 
a
n

n
u

a
lly

/ 
H

a
rv

e
s
te

d
 w

it
h

in
 a

 7
5
 m

ile
 R

a
d

iu
s


8
7

%
 o

f 
E

n
e
rg

y
 f
ro

m
 R

e
n
e

w
a
b
le

 F
u
e
ls



T
re

e 
C

o
m

p
o
si

ti
o
n



N
o

n
w

o
v
e
n

M
a

te
ri

a
ls

S
p

e
c
ia

lt
y
 F

ib
e
rs

F
lu

ff
 P

u
lp

C
h

e
m

ic
a

l 
C

e
ll

u
lo

s
e

C
u

s
to

m
iz

e
d

 F
ib

e
rs

3
2
%

1
9
%

3
2
%

1
7
%

W
ip

e
s

B
a

b
y
 D

ia
p

e
rs

T
ir
e

 C
o

rd
E

th
e

rs
 

(T
h

ic
k
e

n
e
rs

)

F
ilt

e
rs

U
lt
ra

F
ib

e
r 

5
0

0
®

T
a

b
le

 T
o

p
F

e
m

c
a

re
L

C
D

 S
c
re

e
n

s
F

o
o

d
 C

a
s
in

g
s

C
u

rr
e

n
c
y
 

P
a
p
e
rs

N
o

n
w

o
v
e

n
 

M
a

te
ri

a
ls

 

3
2

%
S

p
e
c

ia
lt

y
 

F
ib

e
rs

 

6
8

%

P
ro

d
u

ct
s

D
ev

el
o

p
ed

 a
n

d
 e

n
g

in
ee

re
d

 t
o
 e

n
h

an
ce

 

p
ro

d
u
ct

s 
in

 s
p
ec

ia
li

ze
d

 w
ay

s



O
th

er
 P

ro
d
u
ct

s


T

u
rp

e
n

ti
n

e


P
a
in

ts


V

a
rn

is
h

e
s


C

le
a

n
in

g
 A

g
e
n
ts


F

ra
g

ra
n

c
e

s


T

a
ll 

O
il


A

d
h
e

s
iv

e
s


R

u
b
b

e
rs


In

k
s


E

m
u
ls

if
ie

rs


S

o
a
p

s


L

u
b

ri
c
a

n
ts


E

le
c
tr

ic
it
y
 (

4
0
 M

W
 t
o
d
a
y
, 
5
2
 M

W
 S

e
p
t 

2
0
1
1
)



E
n
er

g
y
 V

is
io

n

E
le

c
tr

ic
a

l 
In

d
e

p
e

n
d

e
n

c
e

E
lim

in
a

te
 2

0
0

,0
0

0
 B

a
rr

e
ls

 o
f 
O

il/
y
r

F
o
s
s
il 

F
u
e
l 
In

d
e
p

e
n

d
e

n
c
e

E
lim

in
a

te
 2

5
0

,0
0

0
 b

a
rr

e
ls

 o
f 
O

il/
y
r

G
re

e
n
 P

o
w

e
r 

S
o
ld

 t
o
 t
h
e
 G

ri
d

B
io

re
fi
n
e
ry

 
B

io
fu

e
ls

B
io

c
h

e
m

ic
a

ls



P
ro

c
e

s
s

E
l e

c
tr

ic
it

y

B
io

m
a

s
s

E
c
o

n
o

m
iz

e
r

B
la

c
k

L
iq

u
o

r

F
o

s
s

il

F
u

e
l

E
x
tr

a
c

ti
o

n

T
u

rb
in

e

+
 1

2
 M

W

C
o

n
d

e
n

s
in

g

T
u

rb
in

e
 

G
e
n

e
ra

to
r

6
0

0
#

 S
te

a
m

L
o

w
 P

re
s

s
u

re

S
te

a
m

 t
o

 P
ro

c
e

s
s

C
o

n
d

e
n

s
e

r

R
e
c
o

v
e
ry

B
o

il
e
r

P
o

w
e
r

B
o

il
e
r

B
io

m
a
s
s

B
o

il
e

r

C
o

n
c
e
n

tr
a
to

rs

-
8
5
,0

0
0

B
a
rr

e
ls

/y
r

E
le

c
tr

ic
a

l 
In

d
e

p
e

n
d

e
n

c
e

E
li

m
in

a
te

 2
0
0
,0

0
0
 B

a
rr

e
ls

 o
f 

O
il

/y
r

P
u

rc
h

a
s

e
d

P
o

w
e
r

R
e
d

u
c
e



K
il
n

G
a

s
if

ie
r-2

5
0

,0
0

0
 b

a
rr

e
ls

/y
r

P
ro

d
u

c
e

r 
G

a
s

M
il

l 
W

a
s
te

:

-K
n

o
ts

 a
n

d
 S

h
iv

e

-S
lu

d
g

e

-U
n

b
u

rn
e
d

 A
s
h

E
n

e
rg

y
 C

ro
p

s
:

-E
n

e
rg

y
 C

a
n

e

-E
u

c
a
ly

p
tu

s

-A
lg

a
e

T
re

e
 W

a
s
te

:

-T
o

p
s

-S
tu

m
p

s

F
o

s
s
il
 F

u
e
l 
In

d
e
p

e
n

d
e
n

c
e

E
li

m
in

a
te

 2
5
0
,0

0
0
 b

a
rr

e
ls

 o
f 

O
il

/y
r

G
re

e
n

 P
o

w
e
r 

S
o

ld
 t

o
 t

h
e
 G

ri
d

P
o

w
e
r

1
3
 M

W

S
y
n

g
a
s

B
o

il
e
r

C
o

n
d

e
n

s
in

g

T
u

rb
in

e
 

G
e
n

e
ra

to
r

C
o

n
d

e
n

s
e

r

F
e
rt

il
iz

e
r



G
a
s
if

ie
r

G
a
s

C
le

a
n

u
p

G
a
s

T
u

rb
in

e

W
a

s
te

 H
e

a
t

B
io

m
a
s
s

B
io

re
fi
n

e
ry

B
io

fu
e
ls

/C
h

e
m

ic
a
ls

P
o
w

e
r

B
io

re
fi

n
e
ry

B
io

fu
e
ls

P
u

l p

M
il

l

W
a

s
te

 H
e

a
t

W
a

s
te

/P
ro

c
e
s
s
 

S
tr

e
a

m
s

B
io

p
o
ly

m
e
rs

P
u
lp

F
e
rt

ili
z
e
r



L
ig

n
in

F
e
rt

ili
z
e
r

C
o
-p

ro
d
u
c
ts

P
a
rt

ia
l 
S

a
c
c
h
a
ri
fi
c
a
ti
o
n

R
a
w

 M
a
te

ri
a
ls

•A
g

ri
c
u

lt
u

ra
l,

F
o

re
s
tr

y
 a

n
d

M
u
n
ic

ip
a
l 

R
e

s
id

u
e

s

•O
p

p
o

rt
u

n
it
y
 s

tr
e

a
m

s

F
ro

m
 B

u
c
k
e

y
e

•B
io

m
a
s
s

P
ro

d
u

c
ti
o

n

•B
a

g
a

s
s
e

•F
o

re
s
t 
U

n
d

e
rs

to
ry

•M
ix

e
d

 H
a

rd
w

o
o

d

C
h

ip
s

C
h
e

m
ic

a
ls

,

P
la

s
ti
c
s

F
u
e

l

E
th

a
n

o
l

S
ta

n
 M

a
y
fi
e

ld
 C

e
llu

lo
s
ic

 B
io

re
fi
n

e
ry


2

0
0

 g
a

l 
e

th
a

n
o

l/
d

a
y
 (

7
0

,0
0

0
 g

a
l/
y
r)

S
iz

e
: 
3

-5
 t
o

n
s
 o

f 
c
e

llu
lo

s
ic

 b
io

m
a

s
s
/d

a
y

E
s
ti
m

a
te

 6
0

0
 t
o

n
s
 p

e
r 

y
e

a
r.

3
0

0
0

 g
a

l 
 w

a
te

r/
y
r,

 1
8

 g
a

l/
h

If
 r

u
n

 a
ll 

th
e

 t
im

e
, 
1

,7
5

0
 t
o

n
s
 y

e
a

r.

U
F

-B
K

I

B
K

I 

W
a
s
te

/P
ro

c
e
s
s

S
tr

e
a
m



E
n
er

g
y
 V

is
io

n

E
le

c
tr

ic
a

l 
In

d
e

p
e

n
d

e
n

c
e

E
lim

in
a

te
 2

0
0

,0
0

0
 B

a
rr

e
ls

 o
f 
O

il/
y
r

F
o
s
s
il 

F
u
e
l 
In

d
e
p

e
n

d
e

n
c
e

E
lim

in
a

te
 2

5
0

,0
0

0
 b

a
rr

e
ls

 o
f 
O

il/
y
r

G
re

e
n
 P

o
w

e
r 

S
o
ld

 t
o
 t
h
e
 G

ri
d

B
io

re
fi
n
e
ry

 
B

io
fu

e
ls

B
io

c
h

e
m

ic
a

ls





F
ee

d
st

o
c k

s 
E

v
al

u
at

ed


W

h
o
le

 T
re

e
 H

a
rv

e
s
ti
n

g


H

a
rd

w
o
o
d
 W

h
o
le

 T
re

e
 C

h
ip

s


S

tu
m

p
s


F

o
re

s
t 
U

n
d
e
rb

ru
s
h


K

n
o
ts

 &
 S

h
iv

e
s


D

e
n
s
e

ly
 P

la
n
te

d
 P

in
e
s


E

n
e
rg

y
 C

a
n
e


E

u
c
a
ly

p
tu

s


C

o
tt

o
n
w

o
o
d


S

w
it
c
h

 G
ra

s
s



W
h

o
le

 T
re

e 
H

a
r
v
es

ti
n

g





M
il

l 
W

as
te

: 
K

n
o
ts

 &
 S

h
iv

es





A
la

m
o

 S
w

it
ch

 G
ra

ss
(P

a
n

ic
u

m
 V

er
g
a
tu

m
)

•G
ro

w
 i
n
 w

id
e
 r

a
n
g
e
 o

f 
s
o
ils

 &
 s

o
il 

m
o
is

tu
re

 

•C
a

n
 e

s
ta

b
lis

h
 b

y
 s

e
e

d
 &

 h
a

rv
e

s
t 
w

it
h

 c
o

n
v
e

n
ti
o

n
a

l 
h

a
y
 b

a
lin

g
  
e

q
u

ip
m

e
n

t

•1
0

 d
ry

 t
o

n
s
/a

c
re

/y
e

a
r 

(4
-6

’ t
a

ll)

•B
io

m
a

s
s
 &

 P
a

s
tu

re
 h

a
y
 f
o

r 
c
a

tt
le

 a
n

d
 s

h
e

e
p



E
n

er
g

y
 C

an
e

(L
-7

9
 -

1
0

0
2

)

8
/2

0
/0

9
6
/1

5
/0

9

•2
2
 d

ry
 t

o
n
s/

a
cr

e
/y

e
a
r 

•G
ro

w
 i
n
 w

id
e
 r

a
n
g
e
 o

f 
so

ils
 &

 s
o
il 

m
o
is

tu
re

 
•F

a
ir
ly

 e
a
sy

 t
o
 e

st
a
b
lis

h
•R

e
p
la

n
t 

e
v
e
ry

 5
-1

0
 y

e
a
rs



E
as

te
rn

 C
o
tt

o
n
w

o
o

d

(P
o

p
u

lu
s 

d
el

to
id

es
)


A

 T
y
p

e
 o

f 
 F

a
s
t 
G

ro
w

in
g

 
P

o
p

la
r


W

ill
 G

ro
w

 A
c
ro

s
s
 t
h

e
 U

S
A

 
–

B
e

s
t 
in

 r
iv

e
re

n
e

 s
o

ils


E

a
s
y
 t
o

 P
la

n
t 
C

u
tt
in

g
s


F

re
e
z
e
 T

o
le

ra
n
t


1

0
 d

ry
 T

o
n

s
/a

c
re

/y
e

a
r



E
u
ca

ly
p
tu

s 
a
m

p
li

fo
li

a


8

 y
e

a
rs

 o
ld

 E
u

c
a

ly
p

tu
s
 a

n
d

 

L
o

n
g

le
a

f 
P

in
e

s
 i
n

 

V
a

ld
o

s
ta

, 
G

A


3
0
 y

e
a
r 

B
re

e
d
in

g
 P

ro
g
ra

m
 

b
y
 U

F


B

e
lie

v
e

d
 t
o

 b
e

 F
re

e
z
e

 

T
o

le
ra

n
t


L
a
rg

e
r 

R
e
s
e
a
rc

h
 T

ri
a
ls

 –

B
K

I 
&

 U
F


1

4
 d

ry
 t
o

n
s
/a

c
re

/y
e

a
r



U
n
u
se

d
 T

re
e 

B
io

m
as

s:
 S

tu
m

p
s

2
1
%

 o
f 
th

e
 t

o
ta

l 

tr
e

e
 v

o
lu

m
e

 i
s
 

u
n
d

e
r 

g
ro

u
n
d



#
 o

f 
P

la
n

t 
J
o
b

s/
M

il
li

o
n

 T
o

n
s 

o
f 

B
io

m
a

ss

0

5
0

1
0
0

1
5
0

2
0
0

2
5
0

3
0
0

Employees

P
e
ll

e
ts

E
le

c
tr

ic
a
l

B
io

-F
u

e
l

P
u

lp
 



C
o
n
cl

u
si

o
n
s


In

c
e

n
t 
E

ff
ic

ie
n

t 
B

io
e

n
e

rg
y
 P

la
n

ts
to

 m
a

x
im

iz
e

 e
n

e
rg

y
/v

a
lu

e
 p

e
r 

T
o

n
 

o
f 
B

io
m

a
s
s
. 


U

s
e

 U
rb

a
n

 B
io

m
a

s
s
 W

a
s
te

, 
L

o
g

g
in

g
 R

e
s
id

u
a

ls
 a

n
d

 S
h

o
rt

 R
o

ta
ti
o

n
 

W
o
o
d
y
 C

ro
p
s


In

c
e

n
t 
B

io
m

a
s
s
 C

ro
p

 P
la

n
ti
n

g
s
.


In

c
e

n
t 
R

e
fo

re
s
ta

ti
o

n
 a

n
d

 A
ff
o

re
s
ta

ti
o

n
.



Q
u
es

ti
o
n
s?







3
/1

0
/2

0
1
0

1

P
re

se
n
ta

ti
o
n
 t

o
 t

h
e

H
o
u
se

 E
n
e
rg

y
 &

 U
ti
lit

ie
s 

C
o
m

m
it
te

e

fr
o
m

 P
S
C
 S

ta
ff

M
a
rc

h
 1

1
, 
2
0
1
0

F
lo

ri
d

a
 P

u
b

li
c
 S

e
rv

ic
e
 C

o
m

m
is

s
io

n

Q)
..c..,
o..,
c
o.-..,
ro..,
c
Q)
Vl
Q)

Q.

-

o­oN­o-M"



3/10/2010 2

 Part of the National Energy Act of 1978 – intended to 
encourage conservation of energy and to encourage more 
efficient use of energy resources by public utilities.

 Purpose – to encourage production of electric power by 
cogeneration and by small power producers.

– Cogeneration - the combined production of power and useful 
heat by the sequential use of energy from one fuel source.

– Small power producers – facilities generating not more than 80 
MW of electric power and which employ renewable resources 
such as water power, solar energy, wind energy or geothermal 
energy, or biomass or waste as a primary fuel.

Public Utility Regulatory Policies Act of 1978
(PURPA)

Part of the National Energy Act of 1978 - intended to
encourage conservation of energy and to encourage more
efficient use of energy resources by public utilities.

Purpose - to encourage production of electric power by
cogeneration and by small power producers.
- Cogeneration - the combined production of power and useful

heat by the sequential use of energy from one fuel source.

- Small power producers - facilities generating not more than 80
MW of electric power and which employ renewable resources
such as water power, solar energy, wind energy or geothermal
energy, or biomass or waste as a primary fuel.

3/10/2010 2
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Public utilities must:

 Interconnect with Qualifying Facilities (QF)

– A QF is an independent producer not primarily 
engaged in generating or selling electrical 
power, and meeting other conditions.

 Purchase capacity and energy from FERC-
certified QF, and

 Sell electricity, including standby, to QF.

PURPA Requirements

Ii 5 5

QuallTVlna racilities
- A QF is an independent producer not primarily

engaged in generating or selling electrical
power. and meetina other conditions

Q

3/10/2010 4
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 The QF bears the cost of interconnection.

 Purchases from the QF may not exceed the utility’s full 
avoided cost.

– “Full Avoided Cost” is the cost to the electric utility of the electric 
energy which, but for the purchase from the cogenerator or 
small power producer, such utility would generate or purchase 
from another source.

– A QF is exempt from traditional rate regulation by the states and 
FERC and has no obligation to demonstrate the reasonableness 
of its own costs.

 Rates for sale of electricity to the QF must be just, 
reasonable, and non-discriminatory.

PURPA Requirements
(con’t)

The QF bears the cost of interconnection.

Purchases from the QF may not exceed the utility's ful
avoided cost.

- "Full Avoided Cost" is the cost to the electric utility of the electric
energy which, but for the purchase from the cogenerator or
smalf power producer, such utility would generate or purchase
from another source.

- A QF is exempt from traditional rate regulation by the states and
FERC and has no obligation to demonstrate the reasonableness
of its own costs.

Rates for sale of electricity to the QF must be iust
reasonable, and non-discriminatory.

3/10/2010 5
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 FERC determines QF status for:
– Small power production facilities
– Cogeneration facilities

 A QF can self-certify
– Must meet certain size and fuel requirements,
– File with FERC a notice of self-certification

 Or, a QF can be FERC-approved
– Files application for FERC certification.

 However, in Florida, any electricity produced by any 
renewable source is deemed a benefit to the public and is 
considered eligible for a standard offer contract in Florida.

Role of FERC in Determining QF Status

FERC determines QF status for:
- Small power production facilities
- Cogeneration facilities

A QF can self-certify
- Must meet certain size and fuel requirements,
- File with FERC a notice of self-certification

Or, a QF can be FERC-approved
- Files application for FERC certification.

However in Florida, any electricity produced by any
renewab(e source is deemed a benefit to the public and is
considered eligible for a standard offer contract in Florida

3/10/2010 6
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 Authorizes the Public Service Commission to 
establish guidelines for the purchase and sale of 
capacity and energy from cogenerators and small 
power producers.

 Requires that the Commission shall “authorize a 
rate equal to the purchasing utility’s full avoided 
cost”.

 Levelized payments may be authorized with no 
discounts due to risk factors if adequate security, 
based on financial stability, is provided.

Section 366.051, Florida Statutes

Authorizes the Public Service Commission to
establish guidelines for the purchase and sale 0
capacity and energy from cogenerators and small

ower oroducers.

Requires that the Commission shall "authorize a
ate equal to the purchasing utility's full avoide

cost ~~.

Levelized payments may be authorized witn no
·scounts due to risk factors if adequate securi

based on financial stability, is orovide_.
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 The state determines avoided cost for capacity and energy 
payments.

 A utility’s avoided cost rates may differentiate among facilities 
using various technologies on the basis of the supply 
characteristics of the different technologies.

 In setting avoided cost rates, a state must account for costs 
which actually would be incurred by utilities.  

 Current debate centers on whether renewable benefits, 
defined by the Legislature as desirable, should be included in 
the payment for purchases.  If so, how should that amount be 
quantified?

Determination of Avoided Cost

The state determines avoided cost for capacity and energy
payments.

A utility's avoided cost rates may differentiate among facilities
sing various technologies on the basis of the supply

characteristics of the different technologies

In setting avoided cost rates, a state must account for costs
which actually would be incurred by utilities.

Current debate centers on whether renewable benefits
defined by the Legislature as desirable, should be included in
the payment for Durchases. If so. how should that amount be
quantified?
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 Section 366.91, F.S.

– Purchase power contracts must be continuously offered 
for renewable generators

– Establishes requirements for net metering

 Section 366.92, F.S.

– Requires the Commission to submit rules to establish a 
Renewable Portfolio Standard (RPS) for ratification by the 
Legislature.

– Authorizes cost recovery for a total of 110 MW of solar 
demonstration projects.

Recent Legislation

Section 366.91, F.S
- '-urchase power contracts must be continuously offered

for renewable generators

- ,r-stablishes requirements for net metering

Section 366.92, F.S
- Requires the Commission to submit rules to establish a

Renewable Portfolio Standard (RPS) for ratification by the
Legislature.

- Authorizes cost recovery for a total of 110 MW of solar
demonstration projects.

3/10/2010 9
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1. EXECUTIVE SUMMARY

This Report is authored by J.Pollock, Incorporated, an independent firm advising

clients in both regulated and competitive markets (see Appendix A and www.jpollockinc.com).

The objective is to determine whether paying "qualified" local indigenous biomass and waste­

heat generators 80% of the current average retail price of electricity (which reflects the cost of

producing eJectricity) is an appropriate policy to encourage further development and deployment

of these renewable resources to supply a growing share of the State's electricity needs.1 The

advantages of this pricing mechanism are:

• Greater price transparency than under the current utility Renewable
Standard Offer tariffs;

• Less costly than future utility-owned capacity additions; and

• Lower electricity rates to consumers.

Further, it will not require utilities to pay in excess of current avoided cost

Under current Florida Public Service Commission (FPSC) Rules, non-utility generators

are paid based on a utility's avoided cost2 While the avoided cost standard is not necessarily

unreasonable, the application of this standard through utility Renewable Standard Offer tariffs is

a complicated and time-consuming process. Payments for capacity and energy are based on

long-term projections of utility capacity needs and the cost to build and operate new generation

as well as system incremental costs. These payments are revised annually. System

incremental costs are not published, and they change hourly. Thus, there is little or no price

transparency. This process means that an independent renewable producer must compete

against the entire, existing power system, not just a single avoided unit.

As conditions change, avoided costs also change. The changes can be dramatic if

future capacity additions are either accelerated or deferred, or if the generation technology is

1. Executive Summary
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revised. Probing the utility's future projections requires constant vigilance and may require

direct participation in the annual proceedings before the FPSC. The time and expertise required

to effectively challenge a utility's avoided unit raises transaction costs and places biomass

renewable generators at a decided disadvantage.

Using Retail electricity prices as the basis for full avoided costs is (a) fair, because it

recognizes the capacity and energy value contributed by base load and intermediate biomass

and waste heat generators; (b) more closely tracks the way that the power system is operated,

Le. as an integrated, multiple plant system rather than as a single unit; and (c) is more

transparent and can provide a more stable basis for paying biomass and renewable generators

than under the renewable Standard Offer tariff. Greater price transparency means greater

certainty for renewable energy producers.

Further, utility costs receive much more scrutiny in contested rate cases than in the

annual Renewable Standard Offer tariff proceedings. This is because there is substantial

consumer participation in rate matters before the FPSC.3 Rate cases provide a constructive

forum for establishing and resetting the pricing benchmark.

As discussed in this Report, over 80% of the average retail price of electricity is for the

recovery of the cost of producing electricity.4 Production costs include' return on plant

investment, depreciation, taxes, operation and maintenance (O&M) expense, fuel, energy

conservation, purchased power, and environmental remediation costs. The a~tual percentage

of production costs varies among the three major investor-owned utilities (IOU), but they are

consistently above 80% of the current average retail price. Under this pricing policy, payments

to renewable producers may increase or decrease, but the percentage would be fixed and will

change only as the utilities' production costs change.

1. Executive Summary
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To qualify for the 80% price, biomass producers must operate at annual capacity factors

of at least 80%. This is comparable to the performance of base load generation owned and

operated by the IOUs. The standard for waste-heat resources is a 63% annual capacity factor

because this energy is created from manufacturing operations, and there is a correlation

between related manufacturing energy consumption requirements and the renewable electricity

produced from waste-heat. This is still comparable to the performance of utility-owned

intermediate generation. Thus, both biomass and waste-heat generators can provide firm

capacity and energy, and both should receive capacity and energy payments. Further, the less

stringent capacity factor for waste-heat generators would not significantly diminish the firmness

of the capacity provided. Therefore, paying the entire class of biomass and waste-heat

generators 80% of the retail price is a reasonable policy.

Biomass and. waste-heat generation can be integrated into the grid without affecting

reliability. EXisting biomass and waste-heat resources currently account for over 1,000 MW of

generating capacity.5 Of this amount, electric utilities are purchasing about· 447 MW of firm

capacity and 628 MW of as-available capacity.6 Various published reports have identified

additional biomass and waste-heat resources that are technically available to supply electricity.7

Finally, utility-proposed capacity additions will be more costly than existing capacity. All

other things being equal, bringing this new capacity into service will cause rates to increase.

Therefore, displacing any of these more expensive future utility capacity additions with

biomass and waste-heat resources can result in lower rates.

1. Executive Summary
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2. PRICING POLICY

Electric utilities are obligated to provide reliable and safe electricity service to all

customers within their exclusive franchise service area at the lowest reasonable cost. In order

to provide reliable service, the utility must first produce electric power and energy, and then

deliver that electricity to the customer's meter. These basic functions are illustrated in Figure 1.

Figure 1: Production and Delivery of Electricity8

Production Costs

Production costs refer to those costs incurred to generate (i.e. produce) electricity.

2. Pricing Policy
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Delivery costs, such as transmission and distribution, are excluded. Production includes costs

to own, operate and maintain electric generation facilities. Ownership costs include return on

investment, depreciation, and income taxes. Operating expenses include fuel, O&M, and taxes

other than income. Production costs also include purchased power, investments in

environmental equipment (e.g. scrubbers, low NOX burners, selective catalytic refiners) and

payments to encourage energy conservation.

Under current FPSC regulation, electric utilities are allowed to recover average

production costs in rates. That is, plant investment and other capital are stated at original cost

less depreciation, while operating expenses are based on as~incurred costs.9

Some production costs are recovered in the utility's base rates, while others are

recovered in one or more of the following cost recovery clauses:

• Fuel and purchased power energy;

• Purchased power capacity (including the recovery of nuclear plant
costs);

• Energy conservation (e.g. load management, energy efficiency, audits);
and,

• Environmental.

Currently, these cost recovery clauses account for between 55% and 64% of the utilities' total.,... ..---

cost of service.10 The FPSC conducts annual reviews of each of the cost recovery clauses.

New rates are typically implemented for bills rendered on or after January 1st.

Base rates, however, can only be changed in a rate case or in a limited rate proceeding.

A rate case requires the utility to file a rate request application with the FPSC. The FPSC has

eight months to review the application and authorize the utility to implement new base rates.

Thus, a utility'S production costs are the sum of the costs recovered in base rates, plus

the costs recovered in the various cost recovery clauses.

2. Pricing Policy
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Base Rate Costs

Three major electric rate cases were processed by the FPSC in 2008 and 2009.11

Under the FPSC's filing requirements, each utility is required to present a cost-of-service study.

A cost-of-service study identifies the costs to produce and deliver electricity that are recoverable

in base rates. Using the cost studies filed in these cases, we identified the production-related

costs. Where necessary, the production costs were adjusted to reflect the costs authorized by

the FPSC to be recovered in base rates. This analysis is presented in Appendix B.

,Cost Recovery Clauses

As previously stat~, certain production costs are recovered in separate cost recovery

clauses that are reset annually. The assumptions used in this study are based on the rates

implemented for electric bills rendered on January 1, 2010. These rates are shown in

Appendix C. They are particularly noteworthy because the 2010 fuel rates are substantially

below the corresponding 2009 rates. These reductions are due to a.combination of lower

projected fuel costs and large refunds of fuel costs that had been over-collected in 2009.

Summary of Results

Table 1a below summarizes the production cost as a percent of the total cost of

providing retail service for each IOU (i.e., Production Cost Ratios). As can be seen, the

Production Cost Ratios range from 81% to 84% of the average retail rate. Using 80% as the

benchmark would result in an average weighted price per kWh of 7.4¢, as shown below. Thus,

using an 80% pricing methodology, biomass producers should be paid 7.4¢ per kWh for all

electricity sold to electric utilities.

2. Pricing Policy
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Table 1a
Production Cost Ratio For Biomass Generators*

Based on Current Rates

I AII"n
Production Restated

From Cost At 80%
Utility AppendixB (¢IkWh) (¢IkWh)

~ FPL I 81% I 7.0 I 6.9 II

~ PEF I 84% I 9.0 I 8.6 I
ITECO I 82% I 8.0 I 7.8 I
IWeighted Average I 82% I 7.6 I 7.4 I
I* Excluding taxes and fees. I

Because waste-heat resources would be subject to a less stringent performance

standard, this could result in a lower capacity value. At most, the reduction in capacity value

would not "exceed"50%. Removing 50% of the production fixed costs that the" FPSC allocates

on a peak demand basis would result in the production cost ratios shown in Table 1b.

Table 1b
Production Cost Ratios

For Waste-Heat Generators
Based on Current Rates

I FPL I 73.4% I
I PEF I 76.1% I
I TECO I 75.0% I

Weighted I 74.4% IAverage

As can be seen, the ratios are lower, but the differences are not significant. Further,

considering that the production cost ratios for biomass generators are above 80% and that

waste-heat generators can provide substantial capacity value, pricing both resources at 80% is

reasonable policy.

2. Pricing Policy
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The prices derived in Table 1a will change with the corresponding annual changes in the

cost recovery clauses and following a base rate case. As is evident from Appendix B,

determining the portion of production costs is relatively straight forward and can be readily

accomplished in the existing regulatory proceedings.

More importantly, pegging the price of biomass waste-heat resources to a defined

percentage of the average retail electricity price will treat these producers fairly, provide greater

transparency, and encourage additional renewable generation. It will also ensure electric

ratepayers are not paying more for these resources than they are currently paying the electric

utility for generating electricity and that rates are not increased solely because of this policy.

2. Pricing Policy
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3. COST OF ALTERNATIVE RESOURCES

Despite recent declining growth, the State will continue to need additional generation

capacity to maintain reliability. The Florida Reliability Coordinating Council (FRCC) projects that

approximately 14,400 MW of capacity additions are needed through the year 2018, as shown in

Table 2a.12

,

Table2a
, Projected Capacity Additions

in the FRCC: 2010 to 2018
, (MW)

'I Coal I 783

.~ Gas I 7,7941

I Nuclear I 4,141 1

I Oil I 1,6731

'I Total Capacity Additions 114,391

c
Source: FRCC, 2009 Regional
Load & Resource Plan.

Projected demand growth is also expected to be met with increased conservation, load

"

Table 2b
Projected Demand Reduction From

DSM Programs in the FRCC: 2010 to 2018
(SummerMW)

'I Conservation I 1,097 1
II Load Management I 567 1
II Interruptible I 34 1
II Total Demand Reduction I 1,698 1

Source: FRCC, 2009 Regional
Load & Resource Plan.

3. Cost of Alternative Resources
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management, and interruptible load. Collectively, these are referred to as Demand Side

Management (DSM) programs. As shown in Table 2b, DSM programs are projected to reduce

future electricity demand by nearly 1,700 MW in 2018. The FPSC recently ordered electric

utilities to increase DSM's contribution to reducing future demand by more than 2,600 MW by

2018.13 Whether the additional goals set by the FPSC can be met cost-effectively has not yet

been established.

Future Generation Costs

Future capacity additions reported in the utility's most recent Ten-Year Site Plan (TYSP)

are shown in Table 3. We have estimated the all-in cost of this new capacity on a per kWh

basis using the cost parameters provided by the utilities. Where specific costs were not

indicated, generic estimates were uSf!d.14 As can be seen in Table 3, the per unit cost of future

capacity additions will range from 7.5¢ to over 50¢ per kWh. These costs are higher than

under the proposed. transparent pricing policy. Adding more costly generation will

increase retail rates. That is, relying solely on electric utilities to provide future capacity will

result in higher future electricity rates. The more costly additions include certain renewable

resources and nuclear capacity, both of which are proposed alternatives to reduce Florida's

dependence on natural gas. However, if the State were to depend on renewable resources

that cost no more than the utility'S average production cost, rates will either stay the

same or decrease.

Stated differently, having a more transparent pricing policy will not cause rates to

increase any faster than the change in each utility's average production costs. Therefore, if

biomass and waste-heat resources can be usefully integrated into the electric grid, displacing

3. Cost of Alternative Resources
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future, more expensive capacity additions, they can help to mitigate or eliminate future base rate

increases.

Table 3:
Estimated Cost of Planned Capacity Additions

IUtil~ I In-Service
Revenue

Plant Technology Year Requirement
(¢/kWh)

1FPL IDesoto I Solar I 2010 I 44.4 I
I FPL ISpace Coast I Solar I 2010 I 58.9 I
I FPL ICape Canaveral I CC I 2013 I 7.5 I
I FPL IRiviera Beach I CC I 2014 I 8.0 I
1FPL ITurkey Point 6 I Nuclear I 2018(8) I 10.5 I
I FPL ITurkey Point 7 I Nuclear I 2020(8) I 11.0 I
I PEF ISuwannee P4 I CT I 2014 I 30.2 I
I PEF ISuwannee P5 I CT I 2015.. I 21.1 I
I PEF ILevy County Unit 1 I Nuclear 'I 2016(b) I 14.3 I
'I PEF' ILevy County Unit 2 I Nuclear I 2017(b) I 10.3 I
1TECO IFuture CT1,2,3 ., ,,1 CT I 2012 I 38.3 I
I TECO IFuture CT 4 I CT I 2013 I 31.3 I
I TECO IFuture CT 5,6 I CT I 2013 I 40.1 I
I TECO IFuture CT 7 I CT I 2014 1 31.6 I
1TECO IFuture CT 8,9 I CT I 2015 I 28.3 I
I TECO IFuture CT 10, 11 I CT I 2016 I 25.7 I
1TEC() IFuture CC1 I CC I 2018 I 10.2 I

Source: Appendix D

(a) Suspended15

(b) Delayed past 2019

Avoided Cost '

Avoided cost is the standard currently used by the FPSC to determine whether

alternative generation and DSM resources are more cost-effective for meeting future electricity
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needs than new utility resources.16 Federal law requires electric utilities to purchase energy

from qualifying facilities (OFs) at avoided costY

The FPSC has adopted specific rules for quantifying avoided cost. Under these rules,

avoided cost is established separately for each utility for non~utility resources that elect to

provide energy only when it is available (i.e., "as~available energy") and for resources that can

provide both capacity and energy (i.e., "firm capadty"). As-available energy is priced at the host

utility's hourly incremental cost. Incremental cost is the cost associated with generation that is

displaced by as-available energy.18

When firm capacity is provided, the generator is also eligible to receive a capacity

payment The amount of the capacity payment is based on a utility's "avoided unit" and the

generator's actual performance. The avoided unit is designated by the FPSC based on each

utility's current generation expansion plan.19 The costs of this "avoided unir may also be used

to establish the energy payments for that portion of the year that the avoided unit is expected to

operate. While the capacity payments are published in each utility's Renewable Standard Offer

tariffs, the energy payments are determined based on a combination of the energy cost of the

avoidable unit and system hourly incremental costs.20 These are known only on an after-the-

fact basis. Thus, energy prices are not transparent. In effect, an independent renewable

producer must compete against the entire, existing power system, not just a single avoided unit.

The Renewable Standard Offer tariffs are reviewed and updated annually 'to reflect

changes in each utility's capacity needs as well as the expected costs to construct, operate, and

maintain the avoidable capacity. Despite the annual reviews, there is no process for auditing

the accuracy of a utility's as-available energy payments. Thus, not only are as-available energy

prices not transparent, it is unclear whether the methodology being used is reasonable.
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Based on the generation expansion plans identified in Table 3, we have estimated the

avoided costs for the three IOUs in Table 4. They are based on the next gas-fired combined

cycle generating unit in each utility's 2009 TYSP. This is the type of generation that could be

displaced by qualified biomass and waste-heat resources. The avoided units are assumed to

have in-service dates many years from now. Thus, the capacity costs have been discounted.

Table 4
Future Estimated

Avoided Cost
(¢/kWh)

~ PEF I 7.3 I
I FPL I 7.3 II

TEeD I 7.7 ~
As demonstrated in Part 4 of this Report, the required performance of the former resources is

superior to the performance of utility-owned combined cycle generation. Adjustments were

made to account for possible delays of planned nuclear capacity.21 Fuel costs were based on

the average closing prices of natural gas futures traded on the NYMEX for 2011 contrads.

As can be seen from Table 4, avoided costs are comparable to the avefage production

costs shown in Table 1. Thus, the proposed transparent pricing policy will not result in

payments above avoided cost.
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4. COMPARABILITY WITH OTHER RESOURCES

Qualified biomass and waste-heat resources are not intermittent; that is, they can

operate like a base load generating unit and their productivity is not directly dependent on

weather. Further, to qualify a resource must operate at a minimum 80% annual capacity factor

for biomass resources and a minimum 63% annual capacity factor for waste-heat resources.

This requirement makes biomass and waste-heat a relatively reliable renewable resource

capable of displacing future utility capacity additions.22

Further, as shown in Table 5, the suggested performance standards for biomass and

waste-heat resources compare favorably with the average capacity factors for generation

currently operating in the FRCC.

..
TableS:

Five-Year A"erage Capacity Factor
i By Fuel Type for Generation Capacity

Located in the F.RCC

"m 87%.•. Nuclear

I Coal 74%

I Gas: Intermediate 51%

I Gas: Peaking 5%
_ Oil 23%

I All Other 61 % I
.;;.

Source: SNL Financial

i'

As can be seen, the range of average capacity factors for coal and nuclear plants is 74% to

87%. This translates into a weighted average capacity factor of 78%. Thus, the proposed 80%

capacity factor performance standard for qualified biomass facilities compares well with the
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actual performance of nuclear and coal plants. The proposed waste-heat performance standard

would make these resources superior to gas-fired intermediate plants.
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5. ENDNOTES

1 "Biomass" means a power source that is comprised of, but not limited to, combustible residues or gases
from forest products manufacturing, waste, byproducts, or products from agricultural and orchard crops,
waste or co-products from livestock and poultry operations, waste or byproducts from food processing,
urban wood waste, municipal solid waste, municipal liquid waste treatment operations, and landfill gas.

"Renewable energy" means electrical energy produced from a method that uses one or more of the
following fuels or energy sources: hydrogen produced from sources other than fossil fuels, biomass, solar
energy, geothermal energy, wind energy, ocean energy, and hydroelectric power. The term includes the
alternative energy resource, waste heat, from sulfuric acid manufacturing operations.

2 "Avoided cost" is defined in Rule 25-17.210 FAC as: "the incremental costs to the purchasing utility of
the electric energy or capacity, or both, which, but for the purchase from a renewable generating facility,
such utility would generate itself or purchase from another source."

3 Consumer participation includes the Office of Public Counsel, the Florida Attorney General, Florida
Industrial Power Users Group, and the Florida Retail Federation, among others. Further, the Staff ofthe
FPSC represents all interests.

4 Gulf Power was not Included in this determination because it has not had a litigated rate case within the
past several years.

5 Florida Public Service Commission, Review of-2009 Ten-Year Site Plans for Floridais.Electric Utilities,
October 2009 at 13 (Table 2). This Includes biomass, municipal solid waste, and waste-heat capacity.

6 1d• at 14-15.

7 Id. at 15. Also see: Navlgant Consulting, Florida Renewable Energy Potential Assessment Full Report
Final Prepared for Florida Public Service COmmission, Florida Govemor's Energy Office, and Lawrence
Berkeley National Laboratory, December 3D, 2008. The technical potential for solid biomass resources
ranges from 5,960 MWto over 13,000 MW by 2020 (p14). Additional waste-heat potential of 140 MW
was identified (P15).

8 Source: Power House (http://www.powerhousetv.comlEnergyBasicslINT_000309)

9 The FPSC uses a projected test year to set rates. This means that the operating expenses included in
base rates are those that the utility expects to incur when new base rates are In effect.

10 See Appendix B.

11 The three major rate cases are as follows:

Utility
TECO
FPL
PEF

FPSC Docket No.
080317-EI
080677-EI and 090130-EI
090079-EI

J.Poliock was an active participant in all three rate cases. This included providing analysis and expert
testimony.

12 FRCC serves as a regional entity with delegated authority from the North American Electric Reliability
Corporation (NERC) for the purpose of proposing and enforcing reliability standards within the FRqc
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Region. The area of the State of Florida that is within the FRCC Region is peninsular Florida east of the
Apalachicola River. Areas west of the Apalachicola River are within the SERC Region. The entire FRCC
Region is within the Eastern Interconnection and is under the direction of the FRCC Reliability
Coordinator.

13 Docket Nos. 080407-EG, 080408-EG, 080409-EG, 080410-EG, 080411-EG, 080412-EG, 0804 13-EG
(Conservation Goals), Order No. PSC-09-0855-FOF-EG Issued December 30, 2009, at 17-22. The
quoted amount excludes the goals set for Gulf Power Company, which is not located in the FRCC.

14 Energy Information Administration, 2009 Annual Energy Outlook Assumptions, at 89.

15 The estimated costs were derived from capital costs provided FPSC Order No. PSC-08-0237-FOF-EI,
Docket No. 07065O-EI at 13.

16 Avoided costs are also used to measure the cost effectiveness of various conservation programs. The
FPSC currently relies primarily on two cost-benefit tests: (1) ratepayer impact measure (RIM) test; and
(2) total resource cost (TRC) test. The RIM test provides an indication of any change in rate levels as a
result of a conservation program. It provides a measure of the impact of a conservation or energy
efficiency program on customers who do not participate. The TRC test is an indicator of the net cost of a
conservation and energy efficiency program based on the total costs, including the participant's and
utility's costs. In both the RIM and TRC tests, avoided supply costs are integral to establishing cost­
effectiveness. Also see endnote 12.

17 See 18 CFR Ch.1, Sec 292.304. Qualifying Facilities are defined in Rule 25...17.080 FAC and consist of
either Cogenerators or Small Power Producers. Cogenerators are facilities in which:

(a) The useful thermal energy output of a topping cycle cogeneration facility is not less than 5% of.
the facility's total energy outputper year; and

(b) The useful power output p1i1s half ofthe useful thermal energy output of a topping cycle
cogeneration facility built after March 13,1980, with any ~mergy Input of natural gas or oil Is greater
than 42.5% or 45% if the useful thermal energy output is less than 15% of the total energy output of
the facility; and . .

(c) The useful power output of a bottoming cycle cogeneration facility built after March 13, 1980,
with any energy input as supplementary firing of natural gas or oil Is not less than 45% of the
natural gas or oil input on an annual basis; and

(d) The cogeneration facility is not owned by a person primarily engaged in the generation or sale
of electricity. This criterion is met if less than 50% of the eqUity interest in the facility is owned by a
utility, utility holding company, or a subsidiary of them.

To qualify as a Small Power Producer:

(a) The small power producer does not exceed 80 MW; and

(b) The primary (at least 50%) energy source of the small power producer is biomass, waste, or
another renewable resource; and

(c) The small power production facility is not owned by a person primarily engaged in the
generation or sale of electricity. This criterion is met if less than 50% of the equity interest in the
facility is owned by a utility, utility holding company, or a subsidiary of them.

In addition, small power producers and cogenerators which fail to meet the above criteria for
achieving qualifying facility status but otherwise meet the objectives of economically reducing
Florida's dependence on oil and the economic deferral of utility power plant expenditures may
petition the Commission to be granted qualifying facility status.
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18 As-Available Energy is purchased at a unit cost, in cents per kilowatt-hour, based on the Company's
actual hourly avoided energy costs, before the sale of interchange energy, which is calculated by the
Company in accordance with FPSC Rule 25-17.0825.

19 The avoided unit is the next avoidable fossil fueled generating unit of each technology type identified in
the utility's Ten-Year Site Plan filed pursuant to Rule 25-22.071, FAC. Each IOU with no planned
generating unit identified in its Ten-Year Site Plan shall use a planned purchase that can either be
deferred or avoided for its standard offer.

20 The energy payments are defined as the lower of (a) the avoided unit energy costs or (b) the marginal
energy cost of the system for any given hour.

21 FPL recently announced that it was suspending capital spending on its planned Turkey Point nuclear
units 6 and 7, which were scheduled for operation in 2018 and 2019. This could result in accelerating a
combined cycle gas unit from 2021 to 2018 (SNL Financial article dated January 14, 2010). PEF also
announced significant delays in the completion of its planned Levy nuclear units 1 and 2 to beyond 2020
(SNL Financial articles dated May 1, 2009 and February 4, 2010). This could necessitate accelerating
new combined cycle generation to 2016, which was the original in-service date of Levy 1.

22 FPL considers both its DeSoto Solar and Space Coast Solar plants as non-finn resources until
sufficient operating experience is obtained to detennine that these facilities can reliably provide energy at
FPL's system peak hours (see Florida Public Service Commission, Review of2009 Ten-Year Site Plans
for Florida's Electric Utilities, October 2009 at 16).
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APPENDIX A

ABOUT THE AUTHOR



Jeffry Pollock is President of J.Pollock
Incorporated. He has been an energy advisor since
1975. Mr. Pollock has a Bachelor of Science Degree in
Electrical Engineering and a Masters in Business
Admi.n.istration from Washington University. At
various times prior to graduation, he worked for the
McDonne~lDouglas Corporation in the Corporate
Planning Department; Sachs Electric Company; and
L.K. Comstock & Company.

Upon graduation, in June 1975, Mr. Pollock
joined Drazen-Brubaker & Associates, Inc. (DBA).
DBA was incorporated in 1972 assuming the utility
rate and .economic consulting activities of Drazen
Associates, Inc., active since 1937. From April 1995 to
November 2004, he was a managing principal at
Brubaker & Associates, Inc. (BAI).
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During his tenure at both DBA and BAI, Mr. Pollock engaged in a wide
range of consulting assignments, including energy and regulatory matters in
both the United States and .several Canadian provinces. This encompassed
preparing financial and economic studies of investor-owned, cooperative and
municipal utilities on revenue requirements, cost of service and rate design, and
conducting site evaluation. Recent engagements have included advising clients
on ,electric restructuring issues, assisting clients in procurement and
management of electricity in both competitive and regulated markets,
developing and issuing request for proposals (RFPs), evaluating RFP responses
and contract negotiation. Mr. Pollock spearheaded the development and
presentation of seminars on electricity issues.

Mr. Pollock has worked on various projects in over 20 states and in two
Canadian provinces. He has testified before the Federal Energy Regulatory
Commission and state regulatory ,commissions of Alabama, Arizona, Colorado,
Delaware, Florida, Georgia, Illinois, Indiana, Iowa, Kansas, Louisiana,
Minnesota, Mississippi, Missouri, Montana, New Jersey, New Mexico, Ohio,
Pennsylvania, Texas, Virginia, Washington, and Wyoming. He has also
appeared before the City of Austin Electric Utility Commission, the Board of
Public Utilities of Kansas City, Kansas, the Bonneville Power Administration,
Travis County (Texas) District Court, and the U.S. Federal District Court.

J.Pollock, Incorporated assists clients to procure and manage energy in
both regulated and competitive markets, and has offices in St. Louis, Missouri
and Austin and Houston, Texas. Clients of I.Pollock include commercial,
industrial, and institutional energy consumers. The J.Pollock team also advises G

clients on energy and regulatory issues. I.Pollock is also a registered aggregat0r/'f
in the State of Texas (Certificate No. 80051).
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APPENDIX B

UTILITY PRODUCTION COSTS

REFLECTED IN CURRENT BASE RATES



FLORIDA POWER & LIGHT COMPANY

Derivation of Production Cost Ratio

Appendix B
Page 1 of3

Biomass Waste HeatlA)

Line Description ($000) ($000)

(1) (2)

1 Base Rate Production Costs $2,095,593 $1,406,662

Cost Recovery Clauses

2 Fuel $4,314,838 $4,314,838

3 Energy Conservation $355,819 $355,819

4 Capacity $585,951 $585,951

5 Environmental $166.416 $166,416

6 Total Cost Recovery Clauses $5,423,024 $5,423,024

7 Total Production Costs $7,518,617 $6;829,685

8 Total Base Revenue ReqUirements $3,880,727 $3.880,727

9 Total Revenue ReqUirements $9,303,750 $9,303,750

Production Costs as a Percent of
10 Total Revenue Requirements 80.8% 73.4%

11 Loss Adjusted Energy Sales (GWh)

12 Average Production Cost fe/kWh)

107,600.46

7.0

107,600.46

6.3

Source: Docket No. 080677-EI- FPL's Compliance Filing E-6a

(A) Reflects 50% of production demand-related costs



PROGRESS ENERGY FLORIDA

Derivation of Production Cost Ratio

Appendix B
Page 2of3

Biomass Waste Heat(AI

Line Description ($000) ($000)

(1) (2)

1 Base Rate Production Costs $857,361 $524,263

Cost Recovery Clauses

2 Fuel $1,885,030 $1,885,030

3 Energy Conservation $92,259 $92,259

4 Capacity $645,247 $645,247

5 Environmental $225,251 $225,251

6 Total Cost Recovery Clauses $2,847,787 $2,847,787

7 Total Production Costs $3,705,148 $3,372,050

8 Total Base Revenue Requirements $1,580,567 $1,580.567

9 Total Revenue Requirements $4,428,354 $4,428,354

Production Costs as a Percent of
10 Total Revenue Requirements 83.7% 76.1%

11 Loss Adjusted Energy sales (GWh)

12 Average Production Cost (C/kWh)

41,281.68

8.98

41,281.68

8.17

Source: Docket No. 090079-EI - Schedule E-6a adjust for the
approved Final Order Revenue Requirement

(A) Reflects 50% of production demand-related costs
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TAMPA ELECTRIC COMPANY

Derivation of Production Cost Ratio

Biomass Waste HeatlAI

Line Description ($000) ($000)

(1) (2)

1 Base Rate Production Costs $563,242 $421,918

Cost Recovery Clauses

2 Fuel $898,448 $898,448

3 Energy Conservation $51,441 $51,441

4 Capacity $105,639 $105,639

5 Environmental $65,851 $65,851

6 Total Cost Recovery Clauses. $1,121,378 .. $1,121,378

7 Total Production Costs" $1,684,620 $1',543,296

8 Total Base Revenue Requirements $935,136 $935,136

9 Total Revenue Requirements $2,056,514 $2,056,514

Production Costs as a Percent of
10 Total Revenue Requirements 81,9% 75.0%

Appendix B

Page 30f3

11 Loss Adjusted Energy Sales (GWh)

12 Average Production Cost (e/kWh)

21,009.95

8.0

21,009.95

7,3

Source: Docket No. 080317-EI- Schedule E-6b, adjusted for
approved rate increase

(A) Reflects 50% of production demand-related costs
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FWRIDAPOWER & LIGHT COMPANY
Thirty-First Revised Sheet No. 8.030

Cancels Thirtieth Revised Sheet No. 8.030

BILLING ADJUSTMENTS

The following charges are applied to the Monthly Rate of each mte schedule as indicated and are calculated in accoIdance
with the formula specified by the Florida Public Service Commission.

NOTE: The BIlling Adjustments for additional Rate Schedules are found on Sheet No. 8.030.1

RATE FUEL CONSERVATION CAPACITY ENVIRONMENTAL
SCHEDULE ¢IkWh ¢IkWh ¢IkWh ¢IkWh ¢IkWh $IkW ¢IkWh

Levelized On- Off-
Peak Peak

RS-l, JSt 1,000 kWh 3.857 0.188 0.621 0.179

RS-l, all addnkWH 4.857 0.188 0.621 0.179

RST-l 4.674 3.958 0.188 0.621 0.179

OS-I, WlES-l 4.181 0.186 0.612 0.177

OST-l 4.674 3.958 0.186 0.612 0.177

OSD-l 4.181 0.170 1.93 0.157
OSD-l w/SDTR

4.764 3.996 0.170 1.93 0.157(June-Sept)
GSD-l w/SDTR

4.181 0.170 1.93 0.157(Jan-Mav & Oct-Dec)
OSDT-l, HLFT-l 4.674 3.958 0.170 1.93 0.157
OSDT-l wlSDTR

4.764 3.996 0.170 1.93 0.157(June-Sept)
OSDT-l w/SDTR

4.674 3.958 0.170 1.93 0.157(Jan-Mav & Oct-Dec)
OSLD~I, CS-l 4.177 0.166 2.31 0.153
OSLD-l w/SDTR

4.760 3.993 0.166 2.31 0.153(June-Sept)
OSLD-l w/SDTR

4.177 0.166 2.31 0.153(Jan-May & Oct-Dec)

OSLDT-1, CST-I,
4.670 3.954 0.166 '2.31 0.153HLFT-2

OSLDT-1 w/SDTR
4.760 3.993 0.166 2.31 0.153(June-SeDt)

OSLDT-l w/SDTR
4.670 3.954 0.166 2.31 0.153(Jan-Mav & Oct-Dec)

GSLD-2, CS-2 4.146 0.155 2.21 0.140

OSLD-2 w/SDTR
4.733 3.970 0.155 2.21 0.140(June-SeDt)

OSLD-2 w/SDTR 4.146 0.155 2.21 0.140(Jan-Mav & Oct-Dec)
GSLDT-2, CST-2,

4.641 3.929 0.155 2.21 0.140HLFT-3
GSLDT-2 w/SDTR

4.733 3.970 0.155 0.140(June-Sept) 2.21
OSLDT-2 w/SDTR

4.641 3.929 0.155 2.21 0.140(Jan-Mav & Oct-Dec).. ..

(Continued on Sheet No. 8.030.1)

Issued by: S. E. Romig, Director, Rates and Tariffs
Effective: January 4,2010



FLORIDA POWER & LIGHT COMPANY
Seventh Revised Sheet No. 8.030.1

Cancels Sixth Revised Sheet No. 8.030.1

,

(Continued from Sheet No. 8.030)
BnLING ADJUSTMENTS (Continued)

RATE FUEL CONSERVATION CAPACITY ENVIRONMENTAL
SCHEDULE ¢IkWh ¢IkWh ¢IkWh ¢IkWh ¢IkWh $IkW ¢IkWh

Levelized On- Off-
Peak Peak

GSLD-3, CS-3 4.002 0.142 2.08 0.128

GSLDT-3, CST-3 4.474 3.788 0.142 2.08 0.128

OS-2 4.146 0.191 0.642 0.188

MET 4.146 0.180 2.46 0.171

CILC-1(G) 4.674 3.958 0.152 2.37 0.136

CILC-1(D) 4.637 3.926 0.152 2.37 0.136

CILC-1(T) ·4.474 3.788 0.141 2.25 0.125

SL-1,OL-1,PL-1 4.072 0.093 0,149 0.070

SL-2, GSCU-l 4.181 0.146 0.414 0.130

ROD DDC

SST-l(T) 4.474 3.788 0.130 0.28 0.13 0.115

SST-l(Dl) 4.674 3.958 0.143 0.28 0.14 0.128

SST-1(D2) 4.670 3.954 0.143 0.28 0.14 0.128

SST-l(D3) 4.641 3.929 0.143 0.28 0.14 0.128

ISST-l(D) 4.637 3.926 0.143 0.28 0.14 0.128

ISST-1(T) 4.474 3.788 0.130 0.28 0.13 0.115

(Continued on Sheet No. 8.031)

Issued by: S. E. Romig, Director, Rates and Tariffs
Effective: January 4, 2010



a Progress Energy SECTION NO. VI
SIXTY-FOURTH REViSED SHEET NO. 6.105
CANCELS SIXTY-THIRD REVISED SHEET NO. 6.105

RATE SCHEDULE BA-1
BILUNG ADJUSTMENTS

Page 1012

Applicable:

To the Rate Per Month provision In each of the Company's filed rate schedules which reference the billing adjustments set forth below.

COST RECOVERY FACTORS

¢/kWh

Rate
Fuel Cost Recovery(1)

Schedulel
Metering Levelized On.peak Off.peak ECCR(2) CCR(3) ECRC(4)

Level

RS-1, RST-1, RSL-1, RSL-
2, RSS-1 (Sec.) 7.069 3.889 0.270 2.041 0.593

<1000 4.611
> 1000 5.611

GS-1, GST-1
Secondary 4.923 7.069 3.889 0.223 1.488 0.583
Primary 4.874 6.999 3.850 0.221 1.473 0.577
Transmission 4.825 6.929 3.812 0.219 1.458 0.571

GS-2(Sec.) 4.923 - ~ 0.188 1.074 0.564

GSD-1, GSDT-1, SS-1
Secondary 4.923 7.069 3.889 0.210 1.326 0.571
Primary 4.874 6.999 3.850 0.208 1.313 0.565
Transmission 4.825 6.929 3.812 0.206 1.299 . 0.560

CS-i, CST-i, CS-2,
CS-3, CST-3, SS-3

4.923 7.069 3.889 0.194 1.170 0.571Secondary
Primary 4.874 6.999 3.850 0.192 1.158 0.565
Transmission 4.825 6.929 3.812 0.190 1.147 0.560

IS-1, IST-1, IS-2,
IST-2, SS-2
Secondary 4.923 7.069 3.889 0.186 1.069 0.551
Primary 4.874 6.999 3.850 0.184 1.058 0.545
Transmission 4.825 6.929 3.812 0.182 1.048 0.540

LS-1 (sec.) 4.484 . . 0.124 0.312 0.569

GSLM-1, GSLM-2 See appropriate General service rate schedule

(1) Fuel Cost Recovery Factor:

The Fuel Cost Recovery Factors applicable to the Fuel Charge under the Company's various rate schedules are normally determined
annually by the Florida Public service Commission for the billing months of January through December. These factors are designed to
recover the costs of fuel and purchased power (other than capacity payments) incurred by the Company to proVide electric service to its
customers and are adjusted to reflect changes in these costs from one period to the next. Revisions to the Fuel Cost Recovery Factors
within the described period may be determined in the event of a significant change in costs.

(2) EnergyConservation Cost Recovery Factor:

The Energy Conservation Cost Recovery (ECCR) Factor applicable to the Energy Charge under the Company's various rate schedules is
normally determined annually by the Florida Public Service Commission for twelve-month periods beginning with the billing month of
January. This factor is designed to recover the costs incurred by the Company under its approved Energy Conservation Programs and is
adjusted to reflect changes in these costs from one period to the next.

(Continued on Page No.2)

ISSUED BY: Lori J. Cross, Manager, Utility Regulatory Planning. Florida

EFFECTIVE: January 1,2010
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TAMPA ELECTRIC

SIXTY-FIFTH REVISED SHEET NO. 6.020
CANCELS SIXTY-FOURTH REVISED SHEET NO. 6.020

ADDITIONAL BILLING CHARGES

TQTAL FUEL AND eURCHASEQ..POWER CQST RECQVERY CLAUSE: The total fuel and
purchased power cost recovery factor shall be applied to each kilowatt-hour delivered, and shall be
computed in accordance with the formula prescribed by the Florida Public Service Commission.
The following fuel recovery factors by rate schedule have been approved by the Commission:

RECOVERY PERIOD
(January 2010 through December 2010)

Rate Schedules

¢/k\M1

Fuel

Standard Peak
Off­
Peak

¢/k\M1 ¢/k\M1 ¢/k\M1
Energy

Conservation Capacity Environmental

RS (up to 1,000 kWh)
RS (over 1,000 kWh)
RSVP-1, GSVP-1 (P1)

(P2)

(P3)
(Poi)

GS,GST
TS
LS-1
GSD Optional

secondary
Primary
Subtransmission

4.167
5.167
4.517
4.517
4.517
4.517

4.517
4.517
4.383

4.517
4.472
4.427

5.407
I

4.173

.254

.254
(0.573)
(0.406)
3.705

29.254

0.249
0.249
0.113

0.179
0.177
0.175

0.539
0.539
0.539
0.539
0.539 .

0.539

0.526
0.526
0.158

0.419
0.414

0.486
0.486
0.486
0.486
0.486
0.486

0.486
0.486
0.484

0.485
0.480
0.475

Rate Schedules Standard

¢/kWn

Fuel

Peak
Off­
Peak

$/kW $/kW ¢/k\M1
Energy

Conservation Capacity Environmental

GSD,GSDT,SBF,SBFT
secondary
Primary
Subtransmission

IS, 1ST, SBI
Primary
Subtransmission

4.517
4.472
4.427

4.472
4.427

5.407
5.353
5.299

5.353
5.299

4.173
4.131
4.090

4.131
4.090

0.88
0.87
0.86

0.78
0.77

1.74
1.72
1.71

1.55
1.54

0.485
0.480
0.475

0.474
0.469

Continued to Sheet NO.6.021

ISSUED BY: G. L. Gillette, President DATE EFFECTIVE: December 30, 2009
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SChedule'

Status Rtport and Speclflc!tlol!! of Proposed GIn""n, Faclnlle!

(1) Plsnt Name and Unit Number: Desoto Next Generation Solar Energy Center

(2) capacity
a. Summer 25 MW
b. Winter 25 MW

(3) Technology Type: PhotovoltaJc

(4) Anticipated Conatructlon TIming
a. Field construction start-date: 2009
b. Commercial In-service date: 2010

(5) Fuel
a. PrimaryFuel SOlar
b. A1temate Fuel N1A

(6) Air Polluton and Control Strategy: N1A

(7) Cooling MethOd: N1A

(8) Total SIte Area:

(9) Conatructlan S18tus:

180 Acres

U (Under construction, less than 50% complete)

N1A
N1A

0.98
AppJ'Ox. 25% (First Full Year of Operation)

N1A EltulkWh

(10) e.t1llCation S18tus: Pemltted (IndMdual Pennlt8)

(11) Statua wlthFedereI Agencl..:' Perml~d

(12) Projected Unit Performance DatI:
Planned Outage Factor (POF):
Forc8d Outage Factor (FOF):
EqUivalent Availability Factor (EAF):
Resulting C8pacIty Factor (%):
Average Net Operating Heat Rate (ANOHR):
Base Operation 75f,100%

(13) Pro)ectecI Unit Financial Data *,"
Book Ufe (Years):
Total Installed Cost (2010 $JkW):
Direct Construction Cost ($/kW):
CWIP Amount ($JkW):
Escalation ($IkW):
FIxed O&M ($IkW ·Yr.): (2010 $kW-Yr)
Variable OIM ($JMWH): (2010 $/MWH)
K Factor:

* $lkW values are baaed on SUmmer capacity.
** FIxed O&M cost includaa capital replacement.

25 years
6,937

389

54
o

1.15

NOTE: Total Installed cost includes transmission interconnection.

Florida Power & Ught Company lOS



Page 4 of 12

, 10 ·MW
10MW

" ....

SChedule9
S!atu.Report Ed SpecJfteatlgn. otprop9!ld GtlJll'8tlnq FIA'11tfU

(1 ) Plant Namean~UnltNum~r. 'Space Coast Next G~eration Energy Center

(2)' C8p8cltj·
'a.'Summer

, "b; Winter .

(4) Anticipated Co~ttruetloJrTii:nlng
a.'FIek:t'cOnstiuctlon stalt-date, ' '2009'
6:~~.erol~IIr)~rvlC8· ~e: '201'0

(5lFuei. '
, "a. P~mary ,Fuel

b.A~8maie :FLi.~
. .: ." .,,,,'

:(~ Ali' P.oII~n .~d Control'S~
--, ,

SOI~r .
NlA

NlA,

... " .

.. ' . '

.... ,,'

.. ....
. .",

.......

4~,.7, ,

"
. ' ,54"

:':0
U~1bO .

,(7)' ,Coo~I!,g M8JhOd:
",.,.. ' ,.'

(8) ,Touai..lt8,Aftta: .... ' ':~ ,"." ... SO"'Ac..'". .' ~. . ~ '.,.. " .

;(9)~~i~on~:" ' ,',: ", ,P' . (P,IM!ied.)

(10)~rI~oatI~~)I.~~, :",p (j:2.ia.M~~·tnci~dual.perfnit$)

(11)$latu••IthFederal~l..~ P~""ltt~d

(~~;:p~~~,~If~:~.:.
'. ": ~Plal1ned Outag.Faetor(PO~ •.. ' .'~!A
.. Forcea Outage F.aetor (FOF): .' , ' " .' .,' . 'Nltt
, ·Eql:l~8f.~ A~.~Fa~r (:EAF):. ,:. ,...'.0;98· .'

. -R~!t!l)g~JtyFa#r (%}:.~ .". ...', , .' AJ?l?!Ox,.. 2!~3%(F1rstf~n YearofOpe~~)
.~ve.,rage:t;.I~t. O~~"gHea~ Rite ,(~~~I::IR);," . .NlAa~h'~'·-" ' ,

,:Base Operation1.5F,100% .' '. '. '. . ",..
'. '". " ... ,., . . ,'., / . ...

(13) ProJ~unlt f;na~~iData ··f'*!
,'SOCkUe:('(ears):. " ", :.."

, T~IIh$I~1ed ~,I (~~Q ~vy):
Direct Construction'Cost ($lkW):
CWIP.A~unt($lJcW): ' .
ESCalatlol) (~W):' . '.
'I=~O&:M(~W~Yr.):(2010$kVI...Yr) ,
vari8bleO&M ($lMWH): 12010$1MWH) ,
~Factpr. " '. ,,'

:NOT!E:TOl!lllnstiill~,~ jlJci!Jd~ transiri~!on interconnection;..

FJorldS PO~':&L;ight 'Comparly
. .

'::i09~:

" ,

"



Page 10of12

1,219 MW
1.343 MW

(1) Pltmt NIIrne lind Unit Number:

(2) capacity
a.summer
b. Winter

(3) Technology Type: Combined Cycle

(4) AntIclpehld COnatructIOn timing
a. field construction start-date: 2011
b. Commen::lalln-ll8rv1ce date: ~••

(5) Fuel
a. Primary Fuel
b. Alternate Fuel

NaturalGaa
Ullta-Iow sulfur distillate

2.1%
1.1%

96.8%
AppIox.90 % (FIrst Full Year Base Operation)

6,580 BtWkWh

Dry Low No" Burners, SCR, Natural Gas,
0.0015% S. DIstIRate and Water Injectlon on D1st1late

Qnce.through cooling water

43 Acr88

T (Regulatory approval received, but not under ClCII1lltfudIon)

T (Regulatory approval received, but not under COl'l8trUCtlon)

T (Regulatory approval received, bUtnot under construction)

(6) Air Pollution lind Control Strategy:

(7) COOling Method:

(8) TObIt SIte ArM:

(9) CORIltructIon a.ua:

(10) certlftCatlOn m.tua:

(11) m.tua with FederII ApnoIea:

(12) PnlJHted Unit PerfonnIInce DlIIa:
PI8nned Outage Factor (POF):
Forced OUtage Factor (FOF):
Equlvaktnt AV8lIabIl1ty Faclor (EAF):
ResuIIlhg C8pacIty Factor (%):
Average Net Opera1Ing Heat Rate (ANOHR):
Base Operallon 75F,100%

(13) pro)lcttd Unit FInancial DeIa *,*"
Book LIfe (Years):
Total Installed Cost (2013 $IkW):
Direct ConstJuction Coat ($lkW):
AFUDC Amount (tIkW):
EIICl8IatIon ($IkW):
Fixed O&M ($IkW -Yr.): (2013 $leW-Yt)
Variablll O&M ($lMWH): (2013 WWH)
KFactor:

98

14.81
0.15

1.494

• tIkW values are based on Summer capacity.
*" FIxed O&M cost Includes capiIBI replacement.

NOTE: TotaIlnstallecI cost InclUdes gas expansion, transmission interconnection and Integration,
ncaIatIon, and AFUDC.

Florida Power & Ught Company 115



'. 1,207 MW
1;310 MW

Page11~12
~.....

_Rtport'nrlSqICIf!Cdpnt qt Dmme""G!rwraQng FICllIt!M

Riviera Be8c;ihN~Generation Clean Enenwcenter ,
, - .(1) ~N.me~UnItN ..mbe!';

(2)' Cllpaclty·
.; a: Summer
, . bJWlrifer."

(3) TtcbnOIoJY Type: . Comblt1ed OycIe .
-' .. ' .. -," . ~

. '. '(~)Ahtlclpndeonlitrucilon~SI .
. '.8: Field,conStriJcilorlstalt-date:. . 2012'
. b.Oommeri::l8l In-seMc8 date:. . .2014 .

" "" '".0"

,..' ..

'15.12'
0.12"

1.'494

... "

'(5)Fu8I
. a. PM1aiyFuel .
~.AIteI)'lat8Fu81 -:u~:rurddlate

". ..' .. ".. ... .
DIYLi:lW:Nox Bulnel8.SCfkNatural Gis,
.O;OO1~_S.DIstlIkt.. 1II'Id watednJecuon OflDlalillate. , ,'" .. " .

(7)~i""'~: OIJCei'tll~~.~(.

($)T~",:8b~ArM:. 33 '.~.' .

(~}.~~: .. ' T' .(ReDuiatorY~r8ceI\Ied.butnotu!Kter~), ,
. '. "... ,,' - .. . ..' .. .. ' .. . .~ ,

(19)~.__;. ,... .... :.. T " (a~Ipp;~wan.Celved,bUt~.Ufldtr~)

(~1)·sb.iu~~·~i~ . 0, .:; 0"'·'lA~~~~,butmf_i.~) '.
(12;P~.t8cIli~~'~b.;'· :.': 'J". '. ,", .,.. ••.•• '"

"' ...'PI8nn8d~e~FaCtcir(POF)·.. .. .., . '. '.. ' /··.·2.~~ ...
ForCedowig8 FactOt(FbF): ' .". . '1~1%'

Equ\lla.:Ay'a1~'tty·F.8?lO!.~~f. ' 9.8.~." ,
t;J~~~r:aQ.tor.(%):,: . AIlP~~ .(P1ratfu!V-:e:a-Ope~).
A~Netqpe~ t:lltlt.Aate{ANOHR):. '.: -8$76 ;etiiIkW/) • .
sue:()"p8r8iion.7.6F.1(XJ%·· :.... ' • - . .' " . .' .

(13)~Unlt··~__ *.~ ·0"· ... ",_

"..EIoOkLlfe(V.....): •. ·... o. . ". . . ..•..•~
..T~'~ll!ld~(2Ci14:$ikW): .'. . '.:. 1;6i7'~"';-'''

Q1....~_Cbst($lkW):.
~QC.Am~($IkW}: •
~~(~W):..... .'" "'" ." ~ .~ ,.:' ~
FIxed c>B;M'($lkW "Yr,);(201.4:$kW-Y!:>
vllriabfe q&M ($JMWH):' (i614 S/MWH)
Kt=act~ " .' ": .-

'-~vail.l~ :~basfKi o.n·SumlTi'-r.~" :.
~:Fb!edO&~.c:08t,irllll~~.~8tit. .'

, .~: T~ installed~iilcIlId8s lJ~;~xpan8jQnl ~1a8Ion /IlJe~~ aftdlnt;graUoti.. . ;..:..__.....- -AFO...... .... .. . . '....
• ~~Il(1II'Id" , LAJ.. . . ' • ". . , . "''-

.,,_.,

.' -

Florida PO)V8J & qght.CO"'~· , .116
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SChedule'

_ Bepgrt end~ or P!tlppyd.QtD!l'lJ!na flCll!Ittt

(1) .PIant·NameandUnItNum~ r_
(2) C8pecJty .

, a. Summer . ,
'b;Wlnter'

, 1,100MW
1,1<10 MY(

." .(3) '1~riOIogy 1'YPt? .~~. .

(4)' 'ArltICIpIrad·~t1mlnl
a. 'Reldc:on8truCtlori .iltaltodate; , 2011

. . b. eomineR:iaiJ~Mc8 date: . 201 B

.~ "._ , _ c'

(5), ,utl· .,
. a. Primary'~'I .' 'uranlUm'tilde

'b:AJtem.at.e I=.u~ 'N~ .,

(6) Air POIluiiOn.net Control Str$gy: .' .~', .-, .' . " . . "., " -' ~ ~-

",..., .
,f:,,:"'>~ ..

, TBO'
.. TSD
.' :fEiD'
'" ,TEfD

'fSD

(1)"coou1ig M.thodl
. . ." . . . ~

(8)"rowSite·An!.ll;', , , "2;l' . Acres·,

(9'>'~~~; ,T :(~~I'OVaI.rec:ellied.b':iJnorUl'ldtr(l(lnstruetlOn)
(10)~.·~"··',:: .... ·.f .. -<R~~IatOI1'~"'lvfld:W.notoo;,.;,~8tructkin):··

(1:.1),~~~~~~.·.··. :."~' (~~~',recie~';'~~~~~)" .
(1~)"Pro)llcledu"ti~"-';":' ' . '

, 'Plilil~OUtageF.ado(.(I'.Of): .. TBD .... ,
FoR:ed OUtage Factor (FOF): ' .TBD
E~AY*bllIly·t:.lICtC!.I'{EAF): TBO'
~~e8piacJtyFiaclOr:{%):-':". ~.ic. 90%- {Frnft FuRYeatBa8e QperaUon)
AW!iiGeNet.Qri'enltir.aa."ijeatAate{ANo.HR);, ··TaO, ' -l!IuIkWh . ':' ' "
~~~75F:.1~, ,-, _.' ' , ' , . , ' .. , ,- '

(1$)~ unit An.~l:e.t.,~~, "
'EkJOkUe (Yeant): ',','.'
"TOIaJ1nst8JJeG Coat,{:$'kWk ,
~.~.~($lkW):
AFODC,Amqul'.lt($ikW): ' ,
.EricjlIatioti($IKW): . , ' .'
Fix~,6&M($JkW~Yr.): '( $kW~Yr)'
Varl8bl, OiM ($lMWt:t):'($lMWH) .
,KF~"" ,,', ,-

. ". ,,~

~ "" .
·$lkWva!lJesare.basedonsummer~.

"''Fixed cAM 1lO8tlnctudes~~.Jit. " ..-
0" ... • " '" , ~ ,_,

N~EI TtitaJ~iie(icost IflCl_gas·~x~~n.'~~IlionIni.rconnectlo!l aiKllntegration.' -' ,
, .: e~.aridA~~, ' , . ' - - '. ~' -

Ao-ti<'J.8 Power&Ught Compal'lY 117
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SCHEDULE9
STATUSI.EPOllTAND SPECIfICATJONSOFPROPOSED GENERATJNG FAaunES

AS OFlANUAIlY 1.2009

-
-- .----..-
--
---.
---.
..-

-
-.

-.

--
---.-
-.

(1) PIlatN.....UDitN.-ber.

(1) CIpadty
.. s.-er:
b.W_-=

(3) TecImoIolYType:

(4) Aaticiplll"CoastmcIioaTilaias
..F....CODIfIucIiaa sbrI date:
b. eo-en:w. ira-sllViee date:

(') Fuel
..PIiaIIIyfUel:
b. Allemlte fUel:

(6) AkPoIuIioD CoaIIvI Stmle&Y:

(7) CooIiaBMeIbod:

(I) ToblSit.Area:

(9) Coastmc:tiaDStatus:

(10) Cedi&catiaeSbdus:

(11) SIaSwith FedenlAgtDCies:

(12) r.ojecttdUaitPIIt...-ceData
LPIImIed0uItpF....(POF):
b. FOtC"OIDseFaor(FOf):
c.EquivllleatAvlli1lbi1ilyFaetor(EAF):
d ResuIIiDsCIpadtyFactor(%):
e.Avll1lleNet 0peratiDsHNt l.Ite (ANOHR.):

(13) Pmject..UaitFiaIDciIlDaia
L BootLife(Y...):
b.ToIII~Cost (JD.sllViee yeaSlkW):
Co DirectCeDsllucliooCost (SIkW):
d AFUDC Amcr&mt (S1tW):
............. (SIkW):
f.Faed04iM(SIkW-JI):
..V.....O&:M($IMWh):
h. JC.FIICtar.

178
lOS

COMBUSnON'1'VDlNE

112012
612014 (EXPEC'I'ED)

NAlllllALGAS
DISTILI.ATEFUlL On.

UNlCNOWN

UNlCNOWN

5HACltES

4.0 "
2.1 "

94.1"
7.6 "

10.760 BTUltWb

2.s
976.34
74~.9~

94.73
13S.66

US
7.95

NO C.ALCVLAnON

-,.. Progress Energy Florida, Inc. 3-9
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SCHEDULE 9
STATUS REPOllT AND Sl'.ECIFICAnONSOFPItOPOSED GENERA11NG FACILI1'JES

AS OF JANUARY 1.2009

----------.--,..
-------------
-----

(1) PlaN_eandUnitN.-ber.

(2) Clpacily
Ls.-er.
b.Wa.:

(3) TedIDoIoIYT,pe:

(4) .AatidpIIIedCaastmctioD Tilaiag
L FieldeoastmcIioa start did.:
b. eo-eRiIIiD-servic:. date:

(5) Fuel
L Pailulyfbel::
b.AIl"'e tbeI:

(6) AirPolutioa CaaImlStndcv:
(1) CooIiaB Method:

(I) Total Site Area::

(9) Caastnactioa sa.tus:

(10) e.ti&cllioa sa.tus:

(11) sa.tus withFechAlAaeacies:

(12) PIvjec:ted.UaitPeIt_Data
L PJIaaedautaaeFactoc(POF):
b.FORedOiap F8CloI"(.FOP):
Co EquivIIeatAvllillll8yFactOl'(£A.'F):
d.1tesuIIiDgCIpacilyFactorCUt):
e. AvtDJeNet 0penIiaJButlat. (ANOBIt.):

(13) ProjectedUnitFiDIac:iItData
L BootLif'e (Years):
b. TotIllDstIIed Cost (la-senice yell'$lkW):
Co DirectCoastnactioACost($IkW):
d. AFUDC Amauat (SitW):
e. EsaIIIIioD (SitW):
£ F"aed.OI:M (SIkW-YJ):
I- V.....O&M(SIMWh):
h. IC. Factor:

171
20S

COMBUS'IIONTU1tB1NE

112013
6I2OIS (EXPIC'I'ED)

NATURAL GAS
DJSTJLLATEFVELon.
UNKNOWN

UNKNOWN

'"ACRES
PLANNED

PLANNED

PLANNED

4.0%
2.1 %

N.l%
8.0%

10,830 B1UlkWh

2S
627.12
460.71
60.84

lOS.51
3.22
7!J5

NOCALCULAnON

--
Progress Energy florida, Inc. 3-10
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SCHEDtJLE9
STA1US REPOllT A1I1D SP.EaFICA'DONS OF PROPOSED GENERATINGFACJL1TIES

AS OFlANUAllY 1.2009

-------
-.

------
-.----
-
,...

.---
-.

-,...
-.-.-

(1) PJadN__UaitN.-bec

(2) CIipacily
..s..aa:
b. WtIIIer.

(3) Tedao1ogy Type:

(.() AaliciplltedCGDStIucIioDTilling
..Fieldcoas1nacIioa stilt dlde:
b. Comaten:ill....service did.:

(5) Fuel

,,""""fbel:
b. AIt....efUel:

(6) Air• ..,.CoaIIo1 SInd.gy:

(7) CooIiDB MedIod:

(I) . TotII1 SiteArea:

(9) CoasImcIioD Status:

(10) Certi8cIIioa.Sbdus:

(11) Status widaF AseDCies:

(12) Projec:tedt1ait mce Data
.."-tedOutq;. FlICtw(POF):
b. ForcedOuIase Faetor(FOP):
c. EquivIIIGt Avllilll:ililyFactor(lAP):
d.1tesuIIias~Factor(%):

e. Av.....Net OpaaIiugHut1tat. (ANOHR.):

(13) Pmjec:tedUail F-..cilllData
..BootUCe(Yeen):
b. TotlllastaledCost (lD-serviceyew$ltW):
c.DiIectCoastrudiaDCost ($JkW):
d. AFUDC AIDGUDt (SIkW):
e.Elfa!IaIion (SItW):
f. FaedO&'M (SItW-yr):
I-V....O&M($IMWb):
b. K.Fac:tar.

1.092
1.l20

ADVANCED UGBTWATIltNUCLEAlt.

112010
612.016 (EXPEC'I'ED)

N/A

COOlINGTOWER.

.l.!OOACRES

PLANNED

PLANNED

PLANNED

.5.1 %
3.0%

92.0%
91 %

9.710 BTUItWh

40
7425.01
.5165.91
1620.30
631.10
53.08
2.17

NOCALCULADON

--
progress Energy Florida,lnc. 3-11
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-
------

SCHEDUI.E9
STAnIS REPORT AND SPECJFICATIONS OF PllOPOSEDGENEltATJNGFACIUTlES

AS OF JANUAllY 1.2009

--.--,.-
-----.--,-------,-
.-.--
,....

-
,-------

(1) PllDtN_e..VaitN..-ber:

(1) Cllpac:ity
a.&-:
b.Wa.:

(3) TecIIDaIolYType:

(4) Aaticiplded Coas1mcIioftT'"
a. Yaeid coastnIcIioa Ibd elate:
b. CoJaaaerc:i.tift..semce elate:

(5) Fuel
a. JtDau.yfUel:
b. A1temlde fUel:

(6) AirPoIutioDCoaIrol StnIIe&Y=

(7) CooIiaBMefbod:

(I) Total SiteAna:

(9) CoutnJc:Iioa Status:

(10) Cedi&c:IIioD Status:

(11) StatuswitbFedeIIIlAaeDCies:

(12) PIojeeaedVail PIIf..1DCeData
a.""'"Outeae Factor(llOF):
b. FOICed0Utap Fact«(FOJI):
c..EquivIl1eatAwi1I1liIityFactor(EAF):
d.Resullinsc.pdyFlICtor(%):
e.AvengeNet OpeatiDgHut Rate (ANOHR):

(13) PIojectedtJait F....a.tD.
a. BootLife (YellS):
b. TotalJast64Cost (lD-seMce yea$l.kW):
c.. DinK:t CoastmcIiaD Cost (SIlW):
d. AFUDC Amawd(SltW):
e.EscIImoa(SItW):
f. Yael04:M(SItW-yr):
3- V.....04:M($IMWb):
'b. KFactor.

1.092
1.12.0

ADVANCED LlGHTWADR.NOCJ.EA1t

112011
612017 (EXP/Il'VIm:ECr'"'Il"111ml'\'l~

N/A

COOLJNG TOW.EI.

3.100ACUS

PLANNED

PLANNED

PLANNED

'.1 "
3.0 "

92.0"

91 "
9.710 BWItWh

40
SISS.09
3390.06
1278.6'0
416.43
37.16
2.17

NO CALCULATION

--
Progress Energy Florid., Inc. 3-12



SCHEDULE 9

(page 6 of12)

STATUS REPORT AND SPECIFICATIONS OF PROPOSED GENERATING FACll.JTIES
UTD...ITY: TAMPA ELECTRIC COMPANY

(1) PLANT NAME AND UNIT NUMBER

(2) CAPACITY
A. SUMMER
B. WIN1ER

(3) TECHNOLOGY TYPE

(4) ANTIClPATED CONSlRUCTION TIMING
A. FIELD CONSTRUCTION START DATE
B. COMMERCIAL IN-SERVICE DATE

(5) FUEL
A. PRIMARY FUEL
B. ALTERNATE FUEL

(6) AIR POLLUTION CONlROL STRATEGY

(7) COOLING ME'IHOD

(8) TOTAL SITE AREA

(9) CONSlRUCTION STATUS

(10) C~RTIFICATION STATUS

(11) STATUS WI1H FEDERAL AGENCIES

(12) PROJECTED UNIT PERFORMANCE DATA
PLANNED OUTAGE FACTOR (POF)
FORCED OUTAGE RATE (FOR)
EQUIVALENT AVAILABllJTY FACTOR (EAF)
RESULTING CAPACITY FACTOR (2012)
AVERAGE NET OPERATING HEAT RATE (ANOHR) 1

(13) PROJECTED UNIT FINANCIAL DATA
BOOK LIFE (YEARS)
TOTAL INSTALLED COST (IN-SERVICE YEAR $/kW)
DIRECT CONSTRUCTION COST ($/kW)
AFUOC AMOUNT ($/kW)
ESCALATION ($/kW)
FIXED O&M ($/kW - Yr)
VARIABLE O&M ($IMWH)
KFACTOR

1 BASED ON IN-SERVICE YEAR.

IV-14 Tampa Electric Company Ten Year Site Plan 2009

FUTURE CT 1,2 & 3

56
61

COMBUSTION TURBINE

SEP 2011
MAY 2012

NA1URALGAS
N/A

WET LOW EMISSION

N/A

UNDETERMINED

PROPOSED

UNDETERMINED

N/A

2.6
1.0
95.4
4.2%
10,603 BtulkWh

25
623.95
559.67
45.67
18.61
21.35
3.97
1.5984
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SCBEDULE9

(page 7 of12)

STATUS REPORT AND SPECIFICATIONS OF PROPOSED GENERATING FACll.JTIES
UTILITY: TAMPA ELECTRIC COMPANY

(1) PLANT NAME AND UNIT NUMBER

(2) CAPACITY
A. SUMMER
B. WINIER

(3) lECHNOLOGY TYPE

(4) ANTICIPATED CONSTRUCTION TIMING
A. FIELD CONSTRUCTION START DAlE
B. COMMERCIAL IN-SERVICE DAlE

(5) FUEL
A. PRIMARY FUEL
B. ALlERNAlEFUEL

(6) AIR POLLUTION CONTROL STRAlEGY

(7) COOLING MElHOD

(8) TOTAL SITE AREA

(9) CONSTRUCTION STATUS

(10) CERTIFICATION STATUS

(11) STATUS WImFEDERAL AGENCIES

(12) PROJECTED UNIT PERFORMANCE DATA
PLANNED OUTAGE FACTOR (POF)
FORCED OUTAGE RAlE (FOR)
EQUIVALENT AVAILABILITY FACTOR (EAF)
RESULTING CAPACITY FACTOR (2013)
AVERAGE NET OPERATING HEAT RAlE (ANOHR) I

(13) PROJEClED UNIT FINANCIAL DATA
BOOK LIFE (YEARS)
TOTAL INSTALLED COST (IN-SERVICE YEAR $1kW)
DIRECT CONSTRUCTION COST (SIkW)
AFUDC AMOUNT ($/kW)
ESCALATION ($IkW)
FIXED O&M ($/kW - Yr)
VARIABLE O&M ($IMWH)
KFACTOR

I BASED ON IN-SERVICE YEAR.

FUTURECT4

149
177

COMBUSTION TURBINE

MAY 2012
JAN 2013

NATURAL GAS
NIA

WET LOW EMISSION

NIA

UNDE1ERMINED

PROPOSED

UNDE1ERMINED

NIA

2.6
2.0
94.4
6.3%
12,579 BtulkWh

25
742.27
651.47
54.33
36.46
8.09
17.79
1.5984

Tampa Electric Company Ten Year Site Plan 2009 IV-15



SCBEDULE9

(page 8 of 12)

STATUS REPORT AND SPECIFICATIONS OF PROPOSED GENERATING FACll.JTIES
UTILITY: TAMPA ELECTRIC COMPANY

(1) PLANT NAME AND UNIT NUMBER

(2) CAPACITY
A. SUMMER
B. WIN'IER

(3) lECHNOLOGY TYPE

(4) ANTICIPAlED CONSTRUCTION TIMING
A. FJELDCONSTRUCTIONSTARTDAlE
B. COMMERCIAL IN-SERVICE DAlE

(5) FUEL
A. PRIMARY FUEL
B. ALlERNAlEFUEL

(6) AIR POLLUTION CONTROL S1RAlEGY

(7) COOLING MElHOD

(8) TOTAL SIlE AREA

(9) CONSTRUCTION STATUS

(10) CERTIFICATION STATUS

(11) STATUS WIlli FEDERAL AGENCIES

(12) PROJEClED UNIT PERFORMANCE DATA
PLANNED OUTAGE FACTOR (POF)
FORCED OUTAGE RAlE (FOR)
EQillVALENT AVAILABILITY FACTOR (EAF)
RESULTING CAPACITY FACTOR (2013)
AVERAGE NET OPERATING HEAT RAlE (ANOHR.) I

(13) PROJEClEDUNITFINANCIALDATA
BOOK LIFE (YEARS)
TOTAL INSTALLED COST (IN-SERVICE YEAR S/kW)
DIRECT CONSTRUCTION COST (SJkW)
AFUDC AMOUNf ($JkW)
ESCALATION ($JkW)
FIXED O&M ($JkW - Yr)
VARIABLE O&M ($IMWH)
KFACTOR

I BASED ON IN-SERVICE YEAR.

IV-16 Tampa Electric Company Ten Year Site Plan 2009

FUTURE CT 5 & 6

149
177

Co.MBUSTION TURBINE

SEP 2012
MAY 2013

NAlURALGAS
N/A

WET LOW EMISSION

N/A

UNDElERMINED

PROPOSED

UNDElERMINED

N/A

2.6
2.0
94.4
4.5%
12,928 Btu/kWh

25
742.27
651.47
54.33
36.46
8.09
17.79
1.5984



SCBEDULE9

(page 9 of12)

STATUS REPORT AND SPECIFICATIONS OF PROPOSED GENERATING FACILITIES
UTILITY: TAMPA ELECTRIC COMPANY

(1) PLANT NAME AND UNIT NUMBER

(2) CAPACITY
A. SUMMER
B. WIN1ER

(3) lECHNOLOGY TYPE

(4) ANTICIPATED CONSTRUCTION TIMING
A. FIELD CONSTRUCTION START DAlE
B. COMMERCIAL IN-SERVICE DAlE

(5) FUEL
A. PRIMARY FUEL
B. ALTERNAlEFUEL

(6) AIR POLLUTION CONTROL STRAlEGY

(7) COOLING MElHOD

(8) TOTAL SITE AREA

(9) CONSTRUCTION STATUS

(10) CERTIFICATION STATUS

(11) STATUS WI1H FEDERAL AGENCIES

(12) PROJECTED UNIT PERFORMANCE DATA
PLANNED OUTAGE FACTOR (POF)
FORCED OUTAGE RAlE (FOR)
EQUIVALENT AVAILABILITY FACTOR (EAF)
RESULTING CAPACITY FACTOR (2014)
AVERAGE NET OPERATING REAT RATE (ANOHR) I

(13) PROJECTED UNIT FINANCIAL DATA
BOOK LIFE (YEARS)
TOTAL INSTALLED COST (IN-SERVICE YEAR S/kW)
DIRECT CONSTRUCTION COST ($/kW)
AFUDC AMOUNT ($/kW)
ESCALATION ($/kW)
FIXED O&M(S/kW - Yr)
VARIABLE O&M ($/MWH)
KFACTOR

1 BASED ON IN-SERVICE YEAR.

FUTURECT7

56
61

COMBUSTION TURBINE

SEP 2013
MAY 2014

NATURAL GAS
N/A

WET LOW EMISSION

N/A

UNDElERMINED

PROPOSED

UNDE1ERMINED

N/A

2.6
1.0
95.4
5.6%
10,658 BtulkWh

25
651.70
559.67
47.70
44.33
22.30
4.15
1.5984

Tampa Electric Company Ten Year Site Plan 2009 IV-17



SCHEDULE 9

(Page 10 ofl2)

STATUS REPORT AND SPECIFICATIONS OF PROPOSED GENERATING FACILITIES
UTILITY: TAMPA ELECTRIC COMPANY

(1) PLANT NAME AND UNIT NUMBER

(2) CAPACITY
A. SUMMER
B. WIN'IER

(3) TECHNOLOGY TYPE

(4) ANTICIPAlED CONSTRUCTION TIMING
A. FIELD CONSTRUCTION START DAlE
B. COMMERCIAL IN-SERVICE DAlE

(5) FUEL
A. PRIMARY FUEL
B. ALlERNATE FUEL

(6) AIR POLLUTION CONTROL STRATEGY

(7) COOLING METIIOD

(8) TOTAL SIlE AREA

(9) CONSTRUCTION STATUS

(10) CERTIDCATION STATUS

(11) STATUS WITH FEDERAL AGENCIES

(12) PROJEClED UNITPERFORMANCE DATA
PLANNED OUTAGE FACTOR (POF)
FORCED OUTAGE RATE (FOR)
EQUIVALENT AVAILABllJTY FACTOR (EAF)
RESULTING CAPACITY FACTOR (2015)
AVERAGE NET OPERATING HEAT RAlE (ANOHR) I

(13) PROJEClED UNIT FINANCIAL DATA
BOOK LIFE (YEARS)
TOTAL INSTALLED COST (IN-SERVICE YEAR $/kW)
DIRECT CONSTRUCTION COST ($/kW)
AFUDC AMOUNT ($/kW)
ESCALATION ($/kW)
FIXED O&M ($/kW - Yr)
VARIABLE O&M ($/MWH)
KFACTOR

I BASED ON IN-SERVICE YEAR.

IV-18 Tampa Electric Company Ten Year Site Plan 2009

FUTURE CT 8 & 9

56
61

COMBUSTION TURBINE

SEP 2014
MAY 2015

NATIJRALGAS
N/A

WET LOW EMISSION

N/A

UNDElERMlNED

PROPOSED

UNDElERMlNED

't,f/A

2.6
1.0
95.4
6.6%
10,649 BtulkWh

25
666.05
559.67
48.75
57.62
22.79
4.24
1.5984



SCHEDULE 9

(Page 11 ofl2)

STATUS REPORT AND SPECIFICATIONS OF PROPOSED GENERATING FACll.JTIES
UTll..ITY: TAMPA ELECTRIC COMPANY

(1) PLANT NAME AND UNIT NUMBER

(2) CAPACITY
A. SUMMER
B. WIN1ER

(3) lECHNOLOGY TYPE

(4) ANTIClPAlED CONSlRUCTION TIMING
A. FIELDCONSlRUCTIONSTARTDAlE
B. COMMERCIAL IN-SERVICE DAlE

(5) FUEL
A. PRIMARYFUEL
B. ALlERNAlEFUEL

(6) AIR POLLlITION CONlROL STRAlEGY

(7)- COOLING METHOD

(8) TOTAL SIlE AREA

. (9) CONSlRUCTION STATUS

(lq) CERTIFICATION STATUS

(II) STATUS WITH FEDERAL AGENCIES

(12) PROJEClED UNIT PERFORMANCE DATA
PLANNED OUTAGE FACTOR (POF)
FORCED OUTAGE RAlE (FOR)
EQUIVALENT AVAILABILITY FACTOR (EAF)
RESULTING CAPACITY FACTOR (2016)
AVERAGE NET OPERATING HEAT RAlE (ANOHR) I

(13) PROJEClED UNIT FINANCIAL DATA
BOOK LIFE (YEARS)
TOTAL INSTALLED COST (IN-SERVICE YEAR $/kW)
DIRECT CONSlRUCTION COST ($/kW)
AFUDC AMOUNT ($/kW)
ESCALATION ($/kW)
FIXED O&M ($/kW - Yr)
VARIABLE O&M ($IMWH)
KFACTOR

I BASED ON IN-SERVICE YEAR.

FUTURE CT 10 & 11

56
61

COMBUSTION TURBINE

SEP 2015
MAY 2016

NATURAL GAS
N/A

WET LOW EMISSION

N/A

UNDElERMINED

PROPOSED

UNDE1ERMINED .

N/A

2.6
1.0
95.4
7.7%
10,621 BtulkWh

25
680.69
559.67
49.82
71.20
23.29
4.34
1.5984

Tampa Electric Company Ten Year Site Plan 2009 IV-19
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SCHEDULE 9

(Page 12 of12)

STATUS REPORT AND SPECIFICATIONS OF PROPOSED GENERATING FACll.JTIES
UTILITY: TAMPA ELECTRIC COMPANY

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

PLANT NAME AND UNIT NUMBER FUTURECC 1

CAPACITY
A. SUMMER 555
B. WIN1ER 607

TECHNOLOGY TYPE COMBINED CYCLE

ANTICIPATED CONSlRUCTION TIMING
A. FIELD CONSlRUCTION START DATE JAN 2014
B. COMMERCIAL IN-SERVICE DATE MAY 2018

FUEL
A. PRIMARY FUEL NATURAL GAS
B. ALTERNATE FUEL N/A

AIR POLLUTION CONlROL STRATEGY SCR, DLN BURNERS

COOLING MElliOD N/A

TOTAL SITE AREA UNDETERMINED

CONSlRUCTION STATUS PROPOSED

CERTIFICATION STATUS UNDETERMINED

STATUS WIlH FEDERAL AGENCIES N/A

PROJECTED UNIT PERFORMANCE DATA
PLANNED OUTAGE FACTOR (PDF) 3.8
FORCED OUTAGE RATE (FOR) 3.0
EQUIVALENT AVAILABILITYFACTOR (EAF) 93.2
RESULTING CAPACITY FACTOR (2018) 88.4%
AVERAGE NET OPERATING HEAT RATE (ANOHR) I 6,837 BtulkWh ,--~

PROJECTED UNIT FINANCIAL DATA
BOOK LIFE (YEARS) 25
TOTAL INSTALLED COST (IN-SERVICE YEAR $/kW) 1,528.71
DIRECT CONSlRUCTION COST ($/kW) 1,158.85
AFUDC AMOUNT ($/kW) 184.86
ESCALATION ($/kW) 185.00
FIXED O&M ($/kW - Yr) 6.70
VARIABLE O&M ($JMWH) 4.66
KFACTOR 1.6508

I BASED ON IN-SERVICE YEAR.

IV-20 Tampa Electric Company Ten Year Site Plan 2009
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