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EXECUTIVE SUMMARY

INTRODUCTION

Florida’s Great Northwest (FGNW) and its Alternative Energy Council (Council) contracted with SJH to
study the feasibility of alternative energy in Northwest Florida. The study was designed to accompany
Florida's Great Northwest's overall strategic economic development plan that identified alternative energy
as one of the key target industries for the region.

An Advisory Council of interested parties was formed to oversee the efforts. The Council had no
preconceived ideas about the types of alternative energy projects or conversion technologies that could be
supported given the region’s indigenous feedstocks. During the first meeting in December 2007, the Council
directed SJH to assess the feasibility of a broad range of biomass-based alternative energy options and to
present the most viable strategic options that would meet the following strategic imperatives:

e Create jobs and attract new business

e Be sustainable

e Reduce the region’s carbon footprint

e  Utilize regional renewable resources (i.e., feedstocks)
e Be dynamic allowing for future growth opportunities

« Be “financeable” (i.e., it must attract “project financing” from lending institutions or other
mechanisms)

The first step in the process was to understand the parameters of available renewable feedstocks to the 16
county region. One example was Northwest Florida’s abundance of timber (largest planted pine forested
area in the world) as the Council felt its availability was a natural fit to economic development.

Overall, the agreed objectives of the study were:
e Determine the estimated volumes of renewable biomass feedstocks in the region;

e Analyze the conversion technologies and resulting alternative energy products that could be
produced from the renewable feedstocks;

o Estimate the make up of biomass-based energy projects the region could potentially support;

o Identify infrastructure requirements and gaps associated with types of identified alternative energy
projects the region might support;

e Analyze labor requirements, job creation potential, and the political environment supporting
alternative energy from renewable sources in Northwest Florida;

e Conduct a technical evaluation and economic performance analysis on select potential alternative
energy options. The options would be chosen from a priority list selected by the Council. The goal
in this step was to show the economic feasibility of a commercial and financeable project or
projects in the alternative energy segment;

e Recommend potential strategic options/pathways Florida’s Great Northwest could pursue in terms
of developing an alternative energy plan for the region.
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METHODOLOGY AND SUMMARY OF FINDINGS
Following the objectives listed above, the methodology employed included a two-phased work plan:
Phase |: Feedstock Availability and Conversion Technology Assessments

SJH determined the types and estimated volumes of renewable feedstocks that are indigenous to
the 16 county region of Northwest Florida that could be used in alternative energy ventures. SJH
also assessed prices; current and future impacts of competitive uses; as well as harvesting,
collection, and transportation systems / infrastructure required to support biomass feedstock-
based alternative energy production. Directionally, information was available but in some cases,
the data was insufficient to develop feedstock figures to the level of specificity we would like,
though estimates were made as well as recommendations for additional work. Florida's Great
Northwest has plans to acquire the needed data.

SJH, and engineering partner, Diversified Energy Corporation (DEC), analyzed potential
alternative energy conversion technologies by creating a Technology Decision Matrix. The Matrix
ranks and prioritizes technologies based on criteria such as cost, commercial availability,
efficiency, jobs creation, infrastructure, and capital requirements. The evaluation looked at the
types of renewable feedstocks most appropriate for each technology.

SJH presented the Phase 1 findings to the Council in February, 2008, which showed the number
and type of alternative energy projects the region could support from indigenous feedstocks. Also
presented were estimates on the number of jobs that could be created and SJH’s recommended
options for the Council's consideration. The Council prioritized the study recommendations,
selecting one for SJH to examine in greater detail.

Phase Il: The Selected Priority was the Establishment of “Green Energy Parks”

The Council selected the development of Green Energy Parks because:

To be financially viable, all the renewable feedstocks in the region need to be collected, delivered
to a central location or locations, sorted, and then fed to the conversion technology;

These steps are sensitive to transportation and labor costs because the feedstocks are bulky
materials and all will contain some foreign matter;

Each of the technologies to be employed with the renewable feedstock requires significant scale
to be economically feasible. The processing facilities need space as well as infrastructure.
These requirements are similar for each technology examined;

In addition to the input infrastructure required to support the facilities located in the Green Energy
Park, there are also output infrastructure requirements, be they power lines, rail or trucking
potential, or gas line use. This output infrastructure is expensive if only done for one conversion
technology. Grouping similar industries on a common site minimizes public infrastructure costs
and maximizes common infrastructure use;

Virtually all advanced and newer technologies used in alternative energy today are in the early
phase of the technology development curve. Each of the technologies examined for a Green
Energy Park is currently available in commercial applications, but there is still much work being
done to make the technologies more efficient and cost effective. The centralization of a number
of conversion technologies using the same or similar renewable feedstock creates a critical mass
for business activity and enhances the opportunity for financial viability;

Green Energy Parks become a magnet for economic development through research, novel
equipment design, modification and development, similar technical service needs, and a central
place generating new economic activity;

SJH believes the concept of Green Energy Parks to be one of the most efficient and productive
methods for each of the conversion technologies. The parks use a combination of feedstocks
(rather than one) to enhance energy production given the availability of resources. In many
cases, central locations can use common storage and distribution making the cost of starting the
business attractive to companies and developers. Further, such parks allows the flexibility of
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sourcing non-indigenous feedstocks from outside the region, such as timber biomass from
Alabama and Georgia as examples, or non-virgin and virgin oils from other Southern states;

- Equally, it appears, depending on what companies and developers chose to pursue, the region
could probably support three or four such parks, including park development in cooperation with
the military which has given priority to its green power program development;

- Green Energy Parks offer opportunities for the co-location of synergistic businesses, either users
of the green energy created at the parks, suppliers to primary tenants, users of downstream
products or byproducts, or those seeking to add value to the downstream products and needing
the raw materials.

Having found the Green Energy Park concept to be the receptive host for the conversion of feedstock to
energy — either fuel or power — the Council then directed SJH to examine one or two of the specific
conversion technologies (or green energy projects) for development into a business plan. This step was
to ensure the region that the Green Energy Park was not just false hope, but hope grounded in the
economic realities of alternative energy from renewable feedstocks as an economic engine.

Therefore, SJH'’s last step was to choose conversion technology options which appear to most readily fit
the profile of the renewable feedstocks in the area. Gasification and combustion technologies were
selected by the Council. SJH then chose one for the development of a business model to test the
economic performance of the Green Energy Park concept. To do this, SJH:

e Conducted a technical evaluation in terms of envisioned operating dynamics and potential
feedstock, capital, operating, labor, site requirements, and cost estimates for the two options;

o Developed working business models to analyze the economic impact and potential attractiveness
of using Green Energy Parks as a pathway for needed infrastructure for business functionality.

The model was designed to be instructive to economic development professionals in terms of what they
could expect from prospective tenant companies or Green Energy Park developers as part of the due
diligence process to screen the best tenants for the Parks. Additionally, the business plan was modeled
to address the financial concerns of Council members, providing assurance that green revolution projects
could be financed.

What must be remembered is there were multiple alternative energy projects, from fuel and power, which
were selected as possible options. Of these, one project was selected to model. The selected model
uses timber biomass as the primary feedstock, the most abundant renewable resource from the region,
and combines it with other organic materials. Other technologies will take a combination of feedstock,
some of which will come from outside the region to the Green Energy Park and some from within the
region. The availability and quantity of these imported feedstocks were not part of this study and will
need to be defined through future research. Some of the early conversions chosen provide power and
biofuel to the subsequent park arrivals, further enhancing the strength of the park concept to attract new
business to the region.

Throughout the course of this assignment, SJH conducted phone and in-person interviews with key
stakeholders in Northwest Florida, including economic development directors, Chambers of Commerce,
Universities, alternative energy project developers, State agencies (Florida Division of Forestry, Florida
Department of Environmental Protection), military officials, feedstock and energy market subject matter
experts, utilities, technology engineers, Florida’'s Great Northwest personnel and Alternative Energy
Council members. Additionally, SJH conducted thorough literature searches for publicly available
qualitative and quantitative data and information pertaining to the regional and state energy industry. SJH
and DEC also relied on their years of professional experience in dealing with alternative energy projects.
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The Council meetings were highly interactive. There were lively discussions of options, appropriateness
of specific choices, questions about how to nail down the final figures for feedstocks (repeating that in
some cases the conclusion was to use the available directional data for this study, but do further
research, for which Florida’'s Great Northwest has already submitted a grant application), what
combinations of conversion technologies were possible, community issues with options; level of
confidence in the stage of technology development; and a host of other issues. SJH wants to thank the
Council members for their contributions with this directional effort. Without the Council, this work would
not have been as complete or comprehensive.

In conclusion, FGNW'’s alternative energy strategy should include:

e Conducting a larger research study, in collaboration with regional universities, military, state
agencies, and other stakeholders, to determine actual availability of timber biomass. Such studies
should also include the development of economical and efficient harvesting, collection, and
transportation mechanisms for the feedstock. Similar studies should be conducted for food waste
and yellow grease feedstocks believed available in the region.

e Supporting existing alternative energy project developers in the region, and working with these and
future project developers on the establishment of Green Energy Parks in the region. The Green
Energy Park themed inland port(s) are a good opportunity for rural Northwest Florida.

e« Municipal bonding, institutional financing, and grants as potential mechanisms to fund the
development of Green Energy Park themed inland ports.
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FEEDSTOCK ASSESSMENTS

As indicated in Figure 1 below, Council members asked SJH to assess a number of feedstocks believed
to be available in the region for bio-energy production. Upon initial evaluation, SJH found that those
highlighted in red, such as popcorn trees, elephant grass, and melaleuca trees, are to be considered non-
native, invasive species and are illegal to grow in Florida.

Figure 1.
Envisioned Feedstocks

Waste Materials Fats / Oils

Grasses

Timber

Southern Pine / Hardwood Elephant Grass MSW Yellow grease
Other Timber Biomass E-Grass Construction Debris Virgin Vegetable Oils
Eucalyptus Trees Switch grass Landscape / Yard * Soybeans
= Peanuts
Melaleuca Trees Food waste = Cottonseed
Popcorn Trees
SJH Addition

Timber Biomass

The exact amount of timber biomass in the 16 county region that could be available for alternative energy
production is not widely known today, even by forestry experts in Florida. As indicated in Figure 2, based
on Florida Division of Forestry estimates, there could be as much as 9.0 million green tons" available in
the region for bio-energy production, excluding timber on privately-owned or military lands. This estimate
takes into account the potential volume and availability of “timber (or forest) understory”.> However, no
one knows for sure exactly how much understory exists or of a collection and transportation infrastructure
that can cost-effectively deliver the understory to bio-energy operations. The military’s records of forest

management to which we had access confirmed that the understory could be substantial.

! Source: Florida Division of Forestry.

2 Timber (or forest) understory is all trees and scrubs that are not merchantable for a higher order commercial
product, such as pulpwood, sawtimber, etc. Fuelwood is the lowest value commercial product in the forest. The
understory on Eglin AFB, for example, consists of scrub oaks, various large scrubs, and sand pine less than 5
inches in diameter.
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Figure 2.
Estimated Timber Biomass Available in Northwest Florida for Regional Bio-Energy Projects®

Est. Million Green Tons*

Timber Biomass Timber Product Inventory

Florida N.W. Florida
Pulpwood 2 1
Non-Merchant Timber 2 1
Logging Residue (tops, limbs, stumps) 4 1
Mill Residue (fine wood, coarse wood, bark) 5 2
FL Division of Forestry Guestimated Understory (no research) 5-25 1-9
Est. Timber Biomass Inventory 18 -38 6—14
Less Mill Residues Used by 3 Pulp & Paper Mills Co-Generating -5 -2
Less Estimated Use By Green Circle BioEnergy -2t0-3
Total Estimated Timber Biomass Available for Bioenergy 13-33 2-9

If the same volume of timber biomass is used in cellulosic or synthetic gasification technologies (yet to be
commercialized) to produce biofuels, roughly 7 biofuel plants could be supported. The conversion
technologies for wood-to-biofuels are still in their piloting phase and will not likely be commercially
available for 4 — 7 years.*

Timber biomass is likely an abundant indigenous renewable biomass feedstock to support alternative
energy production in the region, if it can be determined how much timber understory actually exists and a
cost-effective collection and transportation infrastructure can be developed. But again, the actual total
estimated availability of timber understory is not known today and there is no known cost-effective
infrastructure or system in place to harvest, collect, and transport timber understory. A larger research
study needs to be conducted to determine actual availability, with a second study to develop cost-
effective harvesting, collection, and transportation infrastructure. A grant application has been done for
this work.

Without access to the timber understory, the region might have around 1 million tons of timber biomass
for use in bio-energy. With access to the understory, the region could have up to 9 million tons for
alternative energy production, which could support as many as twenty-seven 75 MW green electricity
combustion plants — enough power to supply around 488,000 homes — if 100% of timber biomass is used
in combustion for electricity.

Municipal Solid Waste (MSW)

Figure 3 shows that approximately 3 — 4 million tons of MSW is generated and collected in the 16 county
region annually that could otherwise be available as feedstock to support alternative energy projects such
as green power generation through combustion. This is provided that the MSW is delivered to an
alternative energy project and not land-filled. Assuming 100% of all MSW generated in the 16 county
region is used as feedstock in combustion to produce green electricity, roughly two — three 75 MW plants
could be supported — enough power to supply 62,000 — 64,000 homes.

% Sources: Florida Division of Forestry; USDA / U.S. Forest Service, Forest Inventory and Analysis (FIA) program,

Timber Product Output (TPO) database, FIA Forest Inventory Map Maker 2.1; SJH estimates based on industry
interviews.
* SJH and DEC estimate based on project work in cellulosic and synthetic gasification.
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Though available, collection and sorting requirements could be cost-prohibitive for stand-alone projects

using only MSW for bio-energy production when the BTU value of the energy produced is factored in.

Mixing parts of the MSW waste stream with other biomass to increase the BTU's is a widely used option.
Figure 3.

Estimated Municipal Solid Waste Available in Northwest Florida for Regional Bio-Energy Projects5

MSW Collected MSW Recycled MSW Landfilled
(million tons) (million tons) (million tons)

The use of MSW works for landfills that generate electricity from recovered methane gas because landfills
are already permitted to handle MSW and have waste handling knowledge. There are current MSW
landfills generating electricity through methane recovery that can be expanded.

From a technical perspective, there are issues with the quality of steam for power generation if the MSW
“recipe” mixture with other biomass is not right, and permitting for MSW-based bio-energy projects
beyond current landfill alternative energy projects could also be problematic.

Food Waste

There are no reliable or true estimates on the actual supply and availability of food waste materials in
Northwest Florida. Assuming food scraps account for roughly 12%?° of a typical ton of MSW, then around
360,000 — 480,000 tons could exist in the region. A sizeable military presence and tourist industry
suggests there could be more food waste available than is estimated on a percentage of MSW basis. A
larger research study on actual supply and availability needs to be done to determine how much actually
exists and the collection and transportation cost and infrastructure requirements needed to deliver food
waste materials to a bio-energy site. For example, states like Massachusetts, Ohio, and lowa are
currently researching this topic. Some, like Massachusetts, already have organic food waste diversion
programs and infrastructure for collection and transportation systems in place. This is an attractive
option.

Food waste, as a single use feedstock, cannot support a bio-energy project. However, in combination
with other feedstock, such as timber and methane-rich wastes, food waste can have an appreciable
enhancement on the BTU value of the energy produced.

This study did not look at the potential to transport quantities of food waste from food processing facilities
into a central location, although this has been used successfully in other states.

Yellow Grease

As with food waste, there are no reliable estimates or reputable sources on the volumes of yellow grease
available in Northwest Florida and a larger research project will be needed. It is likely yellow grease
exists in significant quantities, generated from the region's vast tourism sector, but as with the timber
understory and food waste, no one knows the true volumes readily available today. Also, the collection
and transportation infrastructure needs to be developed so there could be a suitable role for the Green
Energy Park.

® Source: Florida Department of Environmental Protection
® Source: DEC.
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There is the potential of importing some of these fats from a multi-state area as the fats can be moved by
rail from food processing plants to a central feedstock collection facility. This will require contracts for the
feedstock and an infrastructure to accompany the development of the plant, and would be another role for
a Green Energy Park.

Virgin Oils from Indigenous Oilseeds

None of the estimated 193 million pounds of soybeans, cotton seed, or peanuts grown in Northwest
Florida are crushed in the region. If crush capacity existed in the region, roughly 4 million gallons of virgin
oil would exist. If 100% of the virgin oil were used in biodiesel production, roughly 4 million gallons per
year would be produced (or roughly 1/5 of the feedstock requirement for an average commercial scale, 20
million/year, U.S. biodiesel plant).

Regional biodiesel production either needs to import virgin oils from outside the region, or determine the
amount of yellow grease, animal fats, or other sources of non-virgin oils available in the region. Also, a
collection and transportation infrastructure needs to be included as part of a Green Energy Business Park
to support importing oil feedstock.

The developments of ethanol or biodiesel plants for fuel in the region are under active investigation by
existing developers. These would require, as seen in the feedstock evaluation, importation of the raw
feedstock. Assuming the Green Energy Business Park has the size, rail, truck, or water access (all
contemplated in the suggestion for a park), then the centralization provided by the Park will be a
measurable feedstock sourcing asset to the building of alternative fuel projects in the region. Centralized
sourcing mitigates feedstock risk associated with destination energy plants (plants sourcing feedstock
from outside the region).
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ALTERNATIVE ENERGY CONVERSION TECHNOLOGY EVALUATION

The determination of an alternative energy end-product to be produced, coupled with the availability of
feedstock, ultimately determines the selection of a specific alternative energy technology to be employed
(e.g., gasification, combustion, anaerobic digestion, fermentation, etc.) as each technology has a distinct/
different end-product stream (e.g., steam, ethanol, low-BTU syngas, power, or other biofuels). Further,
each technology and end-product produced has differing economics.

An alternative energy project typically uses homogenous feedstocks, a practice that results in a much
more cost efficient technology or process. However, an ultimate and proximate analysis of the feedstocks
indigenous to Northwest Florida found that the chemical composition and energy conversion rates of the
identified feedstocks vary, which, from a technology standpoint, could place a project using just one
feedstock at risk. As a sustainability strategy, SJH recommended examining technologies that are
suitable for consuming multiple feedstocks.

Based on Northwest Florida’s indigenous feedstocks and alternative energy end-products, the Council
asked SJH to investigate conversion technologies. The project team evaluated several conversion
technologies on the basis of:

o Feedstock types that can be used, energy conversion rates (BTU values), capital and O&M costs,
labor requirements, and the conversion technology’s degree of maturity/commercialization;

e Pros/cons of each technology in terms of performance, cost, operating and site requirements;
e Applicability to processing multiple feedstocks without major modifications;

e Additional processing requirements beyond the basic conversion technology (as an example MSW
requires rigorous sorting/separation, the extent of which is dependent on the technology);

e Number of commercial vendors for the technology.

As indicated in Attachment A, four of the five existing technologies for combustion and gasification
commercially available today (or which have demonstrated performance), emerged as leading candidates
given the regions’ indigenous feedstocks:

1. Combustion for process heating (steam) from timber.

2. Gasification for process heating (steam or low BTU syngas) from wood waste.
3. Combustion for power generation from timber.

4. Gasification for power generation from wood waste.

Attachment A also lists five emerging technology candidates (technologies that are 5-10 years from being
commercially viable). Phase | investigated other advanced technologies such as cellulosic conversion to
biofuels or synthetic gas conversion to biofuels that could be potential options for the region in the future.
However, these technologies are not yet commercially available and are still in the “prove it” phase. SJH
recommends that Northwest Florida focuses on the making of power or fuel as opposed to becoming a
R&D center. The on-going development of early commercialization will have serious application
development potential to attract new jobs without concern about being a player in the “prove it”
development projects.
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GREEN ENERGY PARKS

One of SJH’s recommendations to the Council was to focus on alternative energy projects that:

e Use a mixed recipe of indigenous feedstocks, such as municipal solid waste (MSW) in combination
with food waste and wood to maximize BTU values and mitigate raw material handling risks
typically associated with commaodity inputs;

e Reduces the region’s carbon footprint;
e Centralize feedstock sourcing, and;

e  Support economic development beyond stand alone projects that convert single feedstocks to one
bioenergy product.

To that end, one of the strategic options proposed by SJH in Phase | was the establishment of “Green
Energy Parks” in the region. The concept behind the parks is to move beyond just the production of
green energy by serving as a magnet to attract new businesses, jobs, and advanced technologies to the
region; thus, creating a sustainable economic development strategy built around alternative energy
production. Further, Green Energy Parks would reduce the region’s carbon footprint, leverage the
region’s available indigenous feedstocks, and be a platform for sourcing feedstocks from outside the
region, such as timber biomass from Southern Alabama and Georgia.

Figure 4 is a graphical example of one Green Energy Business Park concept. In this example, parks
have adjacent feedstock collection and staging yards that serve as a centralized collection point for
feedstocks to support alternative energy facilities located in the Park by helping to mitigate an energy
facility’s feedstock sourcing risks and costs. The staging yard collects, sorts, pre-processes, mixes, and
delivers feedstock recipes to alternative energy plants housed in the Green Energy Park. The types of
feedstocks sourced depend on the requirements of the alternative energy production facility. For this
example, we are assuming a mix of timber biomass, Municipal Solid Waste (MSW), food waste, virgin
oils, and non-virgin fats would be centrally sourced.

The alternative energy facilities would sell green energy to businesses who have located in the Green
Energy Park, or a portion of their production can be sold to utilities, pipelines, and fuel blenders/buyers to
power homes and businesses in the region.
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Figure 4. Envisioned Future Green Energy Park in Northwest Florida

-/

Timber

Biomass Betistock

Power Grid

miles

75 MW Green Power
Combustion
(75 Acres)

Feedstock Green Power

Staging
Yard

Rail beyond 10

Municipal
Solid Waste

Fuel
Blenders
and Buyers
iqin Oi 20 A
Virgin Qll_s/ o s (20 Acres)
Non-Virgin S .
¥ o | =Centralized
Fats SZ| sourcing 600,000 MMBTU RNG
= E i ' Gasification Plant
— 8 sorting, pre- (100 Acres)
S processing, &
= £ mixing. Natural Gas
ZJLAVEST M S S | =100 acre site Pipeline
O

N

Per the Council’s request in February, 2008, SJH investigated the Green Energy Park by creating an
economic model to estimate the potential impact of a Green Energy Park. The above example shows a
Green Energy Park housing different alternative energy facilities —a 75 MW green electricity combustor, a
20 MGPY biodiesel plant, and a 600,000 mm BTU renewable natural gas (RNG) gasification-syngas
operation as examples of the diversification.  For this example, Figure 5 provides a sample of the
requirements for siting Green Energy Parks, the feedstock yard, and the alternative energy technologies.
Please note, this was not a site selection assignment. Rather, the requirements below are generic, and a
detailed study would be needed to determine the specific requirements for a selected site and technology.

Figure 5.
Green Energy Business Park and Conversion Technology Site Selection Criteria

Park Site Requirements

to Attract Businesses
(Depends on Business Type)

= Road and Interstate

access

= Adjacent in-bound & out-

bound rail

= Sea port/ barge access
= Airport
= Other typical site

requirements to attract
companies

= Labor (skilled and

unskilled)

Park Site Infrastructure
Requirements

Within a 50 — 100 mile
radius of 50 — 75% of
required feedstock

Roads, and possibly rail
spurs from main line
adjacent to the Park.

Sewer, water, and utility
hook-ups.

Where permitting may be
easier due to the use of
MSW and food waste
feedstock

Feedstock Staging Yard
& Green Energy Facility
Site Requirements

= 30 day on-site feedstock
storage.

= Adequate land in the Park
to house the feedstock
staging yard and
conversion facility
(acreage depends on
capacity)

= Co-located with
commercial pipeline
power grid.
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As indicated in Figure 6, the economic models developed by SJH were based on a series of assumptions
pertaining to estimated land acreage and costs, number and value of direct and indirect labor required,
and capital investments (including equipment and site preparation costs).

Figure 6.

Green Energy Park Assumptions

Feedstock Yard Acres Purchased
Purchase Price Per Acres

100
$12,000

Total. Estimated Land Cost

$1,200,000

Based on Green Circle's Site
Jackson County Economic Development

Jackson County Economic Development based on $11

Site Preparation Costs Per Acre (rail upgrades, water & sewer, roads, etc.) $40,000] million/300 acres at Green Circle
Total. Estimated Feedstock Yard Site Preparation Cost $4,000,000
Estimated Equipment & Buildings (dryers, conveyers, storage) $15,000,000 DEC. Likely higher given lmult|p||_c|ty of fgedstocks
sourced. Depends on recipe mixing requirements.
SUB-TOT. ESTIMATED FEEDSTOCK YARD INVESTMENT $20,200,000
Green Park Site Assumptions Source
Green Park Site Acres Purchased 1,000
Purchase Price Per Acres $12,000 Jackson County Economic Development
Total Estimated Land Cost $12,000,000
Site Preparation Costs Per Acre (rail upgrades, water & sewer, roads, etc.) $40,000 Jackson County Economic Development based on $11

million/300 acres at Green Circle

Total Estimated Green Park Site Preparation $40,000,000
Estimated Equipment & Buildings (does not include bioenergy facility capital) $7,000,000 Park operation offlci,uri\l:jz?;]rg:nance, and security
SUB-TOT. ESTIMATED PARK INVESTMENT $59,000,000
TOTAL GREEN PARK SITE INVESTMENT $79,200,000

Figures 7, 8, and 9 show the estimated potential economic impacts of the above example Green Energy

Park.
Figure 7.
Summary of Estimated Potential Economic Impact of an Example Green Energy Park in
Northwest Florida
(Feedstock Yard + Park Operations Only, No Technology)
Feedstock Yard Green Park Site Total Est.
Operations Operations Economic Impact
Est. Acres 100 1,000 1,100
Est. Investment $20 million $59 million $79 million
Est. Direct Labor
Number / Shift 71 39 110
Annual Wages $3.0 million $1.6 million $4.6 million
Est. Indirect Labor
Number / Year 11 17 28
Annual Salaries $0.9 million $1.7 million $2.6 million
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Figure 8.

Summary of Estimated Potential Economic Impact of an Example Green Energy Park in
Northwest Florida (Alternative Energy Technologies Only)

75 MW

600,000 mmBTU

Combustion ~ Gasification g, T T et
Plant Plant
Est. Acres® 75 100 125 300
Est. Investment* $98 million $68 million $26 million $192 million
Est. Direct Labor
Number/ Shift* 20 25 35 80
Annual Wages*| $1.7 million $2.2 million $3.0 million $6.9 million
Est. Indirect Labor
NumberYear™ 10 10 10 30
Annual Salaries™| $1.7 million $1.7 million $1.7 million $5.4 million

. *Source: Diversified Energy Corporation.
. ** Based on average wages in the U.S. bio-energy industry reported by Angelou Economics

. ***Source: SJH estimate based on indirect labor reauirements for similar alternative enerav proiects.

Figure 9.

Summary of Total Estimated Potential Economic Impact of an Example Green Energy Park in
Northwest Florida (Feedstock Yard + Park Operations + Alternative Energy Technologies Combined)

Park Alternative
Energy Business

Feedstock Yard &
Park Operations

Total Est. Potential
Economic Impact

Est. Acres* 100 1,100 1,400
Est. Investment* $192 million $79 million $27 1 million
Est. Direct Labor
Number/Shift* 80 110 190
Annual Wages™ $6.9 million $4.6 million $11.5 million
Est. Indirect Labor
NumberYear™ 30 28 58
Annual Salaries™ $5.1 million $2.6 million $7.7 million

It should be noted that these Green Energy Park examples could be a platform to furnish green power to

other fuel and energy businesses attracted to the Parks.

The model does not include the economic

benefit of the other businesses which will come to surround the power or fuel sources. The underlying
assumption of the Green Energy Park is there will be significant demand by the State as well as the
region for Green Energy which will be sold at a 25% premium. This premium is well within the line of

other projects which SJH has experienced in other States.

This analysis is the subject of the larger

Florida’s Great Northwest strategic plan which highlights renewable energy as a target industry for the

region.
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SJH believes the region may be able to support 3 — 4 similar sized Green Energy Parks. However, the
actual number of Green Energy Parks that can be supported in the region depends on a number of
variables, including:

The types of alternative energy projects housed in a Park.

The conversion technology being employed by the projects housed.

The bio-energy capacity of each plant.

The types of single feedstock or feedstock mix being used by each project on a site.
The size and demand of end-use energy markets in the region.

Council members also asked SJH to examine the estimated economics of two example alternative energy
projects that could be housed in the Green Energy Park — a 75 MW combustion to green electricity and a
600,000 mmBTU gasification to renewable natural gas. The objective was to directionally determine the
financial performance of each example project from the perspective of what a bank would potentially lend
to. As a rule of thumb, bank and investors typically consider financing projects with Debt Service Coverage
Ratios (DSCR'’s) around 1.5+. The DSCR is the project’'s total revenue divided by the debt (interest +
principal) provided by the bank to finance the project.

Example: 75 MW Combustion to Green Electricity Facility

The base assumptions used to estimate the investment and financial performance for this type of facility, as
shown in Figure 10, were as follows:

The plant would be located within a Green Energy Park and purchase 75 acres at $12,0007 per
acre.

The project developer would incur all site preparation costs @ $40,0008 per acre.

The feedstock yard would supply the plant with a mixed recipe of 25% MSW, 25% food waste, and
50% timber.

In the early years, 100% of power would be sold to the grid at $0.049° per KWh through off-takes
with utilities — enough to power 18,000 homes. Eventually, power could be sold to park businesses
at a 25% premium above the average regional rate of $0.1051° per KWh.

The power plant receives revenue from power sales and Renewable Energy Credits (REC'’s) at
$0.02 per KWh.

Figure 10.
Estimated Potential Financial Performance of a 75 MW Combustion Facility
a o 100 a o 200
Est. Capital Investment
(millions) $98 $130 $200 $300
Dept Service Coverage 0.7 10 15 16
Ratio
Rate of Return 9% 14% 20% 21%

7 Source: Jackson County Economic Development.

8 Based on Green Circle $11 million for 300 acres.

° Source: Gulf Power, Chelco, Progress Energy.

% Source: EIA / DOE average reported price per KWh in Florida.
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In this base case, a 75 MW combustion power project would be an investment of around $100 million.
However, the DSCR is well under 1.5 meaning the project would not likely receive bank financing. To be
profitable and receive bank financing, a project would need to have an estimated installed capacity of 175
MW or greater. This would be the size of a combustion-based project Green Park officials would want to
attract.

Example: 600,000 mmBTU Gasification to Renewable Natural Gas (RNG) Facility
The base assumptions used to estimate the investment and financial performance for this type of facility, as
shown in Figure 11, were as follows:

e The plant would be located within a Green Energy Park and purchase 100 acres at $12,00011 per
acre.
e The project developer would incur all site preparation costs @ $40,00012 per acre.

e The feedstock yard would supply the plant with a mixed recipe of 25% MSW, 25% food waste, and
50% timber.

e Inthe early years, 100% of the RNG would be sold to commercial natural gas pipeline operators at
$9.5013 per mmBTU through off-take agreements over 10-years. Eventually, RNG could be sold to
park businesses at a 25% premium above the $9.50 per mmBTU.

e The facility receives revenue from RNG sales and Carbon Credits at $5.75 per credit14-

Figure 11.
Estimated Potential Financial Performance of a 600,000 mmBTU RNG Gasification Facility

600,000 o :. ‘. '.
Est. Capital Investment
(millions) $64 $103 $137 $172 $206
Debt Service Coverage
Ratio -2.8 -1.3 -0.6 -0.2 0.0
Rate of Return NA NA -6% -1% 5%

In this base case, a 600,000 mmBTU gasification-based RNG project would be an investment of around
$64 million. Again however, the DSCR is well under 1.5 meaning the project would not likely receive bank
financing. To be profitable and receive bank financing, a project would need to have an estimated RNG
capacity of around 5.3 million mmBTU or greater, which would be an estimated capital investment of around
$350 million. This would be the size of a RNG gasification-based project Green Park officials would want to
attract.

11 Source: Jackson County Economic Development.
12 Based on Green Circle $11 million for 300 acres.
13 Source: NYMEX Futures.

% Source: Chicago Climate Exchange (CCX).

Final Report

Alternative Energy Feasibility Study ﬂ* FlOl'idCl’S Gl'le NOIThWESf

-17 -




STRATEGY

FGNW'’s alternative energy strategy should include:

e Conducting a larger research study, in collaboration with regional universities, military, state
agencies, and other stakeholders, to determine actual availability of timber biomass. Such studies
should also include the development of economical and efficient harvesting, collection, and
transportation mechanisms for the feedstock. Similar studies should be conducted for food waste
and yellow grease feedstocks believed available in the region.

e  Supporting existing alternative energy project developers in the region, and working with these and
future project developers on the establishment of Green Energy Parks in region. The Green
Energy Park themed inland port(s) are a good opportunity for rural Northwest Florida.

e« Municipal bonding, institutional financing, and grants as potential mechanisms to fund the
development of Green Energy Park themed inland ports.
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ATTACHMENT A. TOP 5 EXISTING TECHNOLOGIES & TOP 5 EMERGING TECHNOLOGIES

Existing Technologies

Rank | Technology End Feedstock Pros Cons Risks
Product
r1n)‘;1tclj<r)énbustlon for Process Steam Production very 1). Prohibitive for MSW conversion due
Process Southern |2). Excellent technical/economic performance over o sortmg reqwremen.ts . Not appreciable risks due to
. - . 2). Requires co-location with off-taker :
1 Combustion Heating Long Leaf |a variety of feedstocks . maturity and large number of
; . . |for steam, process heating .
(Steam) Pine 3). EPI (vendor) has combustion technology that will ; . . commercial vendors
3). Low direct labor/unit of bio-energy
process all feedstocks ratio
4). All other feedstocks except Yellow Grease
1). Gasification for low-BTU-syngas is well-
demonstrated 1). Potential CO2
Process . . . . L
Heatin 2). Excellent technical/economic performance over |1). Tar/Oil removal issues sequesteration issues
5 Gasification |(Steam I?ow Saw Dust |a variety of feedstocks 2). Syngas cleanup from contaminants |upcoming
BT(J (Pine) |3). Seeing a large demand from small/large in feedstock require costly CAP/EX 2). Environmental issues (slag
industries to provide low-BTU syngas as an option [3). CO2 sequesteration tapping, metallics) are not
syngas) . S
to NG for process heating trivial
4). All other feedstocks except Yellow Grease
1). Combustion for Power Generation very mature |1). Prohibitive for MSW conversion due
2). Excellent technical/leconomic performance over |to sorting requirements . .
Southern A . Not appreciable risks due to
3 Combustion Power Long Leaf a variety of feedstocks 2). Low Conversion rate per pound of maturity and large number of
Generation ; 3). Excellent CAP/EX and O&M Costs to unit of bio- |feedstock .
Pine . . . . commercial vendors
energy ratio 3). Construction Debris feedstock in
4). All other feedstocks except Yellow Grease demo phase
1). Ethanol production from certain cellulosic 1). Lower conversion rates 1). Off-Takers want assured
feedstock has been demonstrated and is 2). Feedstock costs greatly affect quantities of biofuels
4 | Fermentation| Ethanol Hardwoods |considered moderately mature overall economics 2). Feedstock costs if
2). Good direct labor/unit of bio-energy performance|3). Distribution of Ethanol on a larger competing with other industries
3). All cellulosic feedstocks and Yellow Grease than local scale is prohibitive
1). Gasification for_Power Gen(_eratlon very mature 1). Prohibitive for MSW conversion due 1). Potentlall CQZ
2). Excellent technical/leconomic performance over . . sequesteration issues
Power Saw Dust |a variety of feedstocks to sorting requirements upcoming
5 Gasification ) . . . ) 2). Higher CAP/EX and O&M costs in . .
Generation (Pine) |3). Good direct labor/unit of bio-energy performance . : 2). Environmental issues (slag
; . . relation to Combustion . .
in relation to combustion 3). Tarfoil removal and syngas cleanu tapping, metallics) are not
4). All other feedstocks except Yellow Grease ' yng P trivial




Emerging Technologies

Rank | Technology End Product Feedstock Pros cons Risks
1). Reduce Landfill waste while converting waste
to usable end-product
2). MSW has been successfully demonstrated in |1). Sorting of MSW needs to be addressed [1). Long term operation at larger
1 Gasification Process Heating MSW a pilot scale gasifier system to make this non-cost prohibitive scale
(Steam) 3). Limited need for consumables (water, 2). Tar/QOil/Contaminant removal 2). Sorting/Separation in relation
electricity) as syngas needs to be low-Btu 3). Off-taker needs to be co-located to feed system design
4). Large Gov't (funded) effort to advance this
technology
1). Reduce Landfill waste while converting waste 1). Long term operation at larger
to usable end-product 1). Tar/Oil removal issues scale
2 Gasification | Power Generation MSW 2). _MSW has be_e_n successfully demonstrated in  |2). I_:eed System design due to 2). Sortlng/Separatl_on in relation
a pilot scale gasifier system sorting/separation to feed system design
3). Large Gov't (funded) effort to advance this 3). CO2 sequesteration 3). Environmental issues (CO2,
technology Sulfur, metallics)
1). Anaerobic digestion technologies are very
mature and have many commercial vendors ,
. . . 1). Only been successfully demo'd as a
Anaerobic Medium BTU . 2). Good conversion rates . . . .
3 . . Switchgrass o . feedstock combined with other, more 1). Only in demonstration phase
Digestion Syngas 3). No competition for Switchgrass feedstock .
. . : liqueous feedstocks such as manure
4). Gov't working to fund advancement of this
technology
1). Ethanol production from certain cellulosic 1). Ethanol production from specific
feedstock has been demonstrated and is cellulosic feedstocks only in the
considered moderately mature demonstration phase
4 Fermentation Ethanol Hardwoods 2). Good direct labor/unit of bio-energy 2). Economic attractiveness poor due to 1). Only in demonstration phase
performance low conversion rates
3). Hardwood feedstock does not compete with  [3). Hardwood feedstock may compete for
consumer food products non-food consumer products
1). Sorting of MSW needs to be addressed
1). Reduce Landfill waste while converting waste to make t.hls non-cgst prohibitive 1). Long term operation at larger
1o usable end-product 2). Tar/QOil/Contaminant removal scale
5 Combustion MSW MSW &p . 3). Off-taker needs to be co-located . . .
2). Combustion technologies are numerous and 2). Sorting/Separation in relation
. . 4). Current technology has only focused on .
commercially available . . -~ . |to feed system design
reducing landfill mass and not converting it
to a usable product




ATTACHMENT B. GLOSSARY OF TERMS

Timber Understory: Timber (or forest) understory is all trees and scrubs that are not
merchantable for a higher order commercial product, such as pulpwood,
sawtimber, etc. Fuelwood is the lowest value commercial product in the
forest. The understory on Eglin AFB, for example, consists of scrub oaks,
various large scrubs, and sand pine less than 5 inches in diameter.

DSCR: Debt Service Coverage Ratio, an indication of financial performance
RNG: Renewable Natural Gas
Combustion: A process entailing a complex sequence of exothermic chemical reactions

between a fuel (biomass) and an oxidant accompanied by the production of
steam heat used to power generators to produce electricity.

Gasification: A process that converts carbonaceous materials, such as coal, petroleum,
or biomass, into carbon monoxide and hydrogen by reacting the raw
material at high temperatures with a controlled amount of oxygen. The
resulting gas mixture is called synthesis gas or syngas and is itself a fuel.

MSW: Municipal Solid Waste

Virgin Qils: Oils produced from the crushing of oilseeds such as soybeans, cotton
seed, and peanuts.

Non-Virgin Oils: Qils, such as spent cooking oils, or fats and lipids from food processing
and animal by-products.

Indigenous Feedstock: Biomass naturally available within a specified regional radius.

Non-Indigenous Feedstock: Biomass naturally available from outside a specified regional radius.
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