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Executive Summary

This document provides an overview of renewable resource potential at Fort Drum, based
primarily upon analysis of secondary data sources supplemented with limited on-site evaluations.
This effort focuses on grid-connected generation of electricity from renewable energy sources
and also on ground source heat pumps for heating and cooling buildings. The effort was funded
by the U.S. Army Installation Management Command (IMCOM) as follow-on to the 2005
Department of Defense (DoD) Renewables Assessment. The site visit to Fort Drum took place
on May 4 and 5, 2010.

At the current time, there are several renewable technologies that show economic potential at
Fort Drum. Project feasibility is based on installation-specific resource availability and energy
costs and projections based on accepted life-cycle cost methods. The most promising
opportunity is the continued use of ground source heat pumps (GSHPs). The conversion of the
retired coal plant to a biomass energy plant shows potential, along with a large-scale wind energy
project and a waste-to-energy (WTE) project, although large-scale wind is not currently
supported at Fort Drum and a WTE project may have regulatory and political issues.

Ground Source Heat Pumps (GSHP)

GSHP retrofits were analyzed using data from a 2002 Pacific Northwest National Laboratory
(PNNL) data-gathering trip and generic Army buildings that represent post-2002 construction.
Fort Drum does not have an ideal climate for GSHPs because of the dominant heating season,
but both analysis approaches show there are some opportunities for retrofits. In general,
buildings need to be air-conditioned to have cost-effective GSHP projects. For buildings
constructed before 2002, open-loop systems were found to be the most cost-effective, followed
by horizontal and then vertical. However, open-loop systems may not be allowed because of
concerns about groundwater contamination and heat exchanger maintenance requirements. For
typical buildings constructed after 2002, GSHPs are almost exclusively cost-effective using
appropriated funding; those opportunities are primarily in small buildings. Simple paybacks for
all scenarios range from 3 to 16 years.

Biomass

Fort Drum has received an unsolicited proposal to provide Fort Drum electricity generated from
a woody biomass facility located on land leased from Fort Drum. The proposal requires that the
retired coal plant on site be converted to a biomass energy plant. While there are a number of
concerns with the proposal, it is, for now, the only potentially feasible option for biomass and
large-scale renewable energy generation at Fort Drum. It is recommended to proceed with the
verification of assumptions and investigation into legal issues required for implementation.

Wind

Fort Drum has a low to moderate wind resource and given the current cost assumptions, a large-
scale wind energy project at Fort Drum has marginal economics. The cost of energy required to
achieve a 10% internal rate of return (IRR) is double what Fort Drum is currently paying. It is
not recommended that Fort Drum pursue a large-scale wind energy project at this time.



However, if capital costs were to decrease or if more incentives become available, Fort Drum
should reconsider large-scale wind. Small-scale wind has low economic potential as well,
including at the remote Non-Commissioned Officers (NCO) Academy site, because of the higher
capital costs and lower energy production of small systems.

Waste-to-Energy

There is sufficient municipal solid waste (MSW) in the area to build an economic waste-to-
energy plant on Fort Drum; however, the regulations about the import of MSW on site in Army
Regulation 420-1 must be thoroughly examined. Projects using waste from the Jefferson County
Transfer Station (4 MW) and the Development Authority of the North Country (DANC) Rodman
Landfill (15 MW) were considered. Based on using combustion technology, the projects would
have savings-to-investment ratios ranging from 1.5 to 2.2, and IRRs ranging from 11% to almost
17%, depending on the size of the plant.

Other Renewable Resources

Other renewable technologies did not prove to be cost-effective with current conditions and
assumptions. Large biomass generation projects using mill residue, landfill gas, and wastewater
treatment plant sludge are impractical at this time because of insufficient feedstock availability.
Projects involving the use of biomass fuels such as crop residues, animal waste, and dedicated
energy crops are also not feasible because of their inability to support economic electricity
generation.

Solar projects are not likely to be cost-effective in the near future either, requiring an energy cost
of about 45¢/kWh to achieve a 10% IRR. There is no known high-temperature geothermal
resource on Fort Drum.

Renewable resources with at least some potential for being economic are summarized in Table 1.
If Fort Drum were to develop the proposed 38-MW biomass project, it could provide more than
the site’s average FY 2009 load of 20 MW. One large-scale wind turbine could provide 3,461
MWh/year, or just under 3% of Fort Drum’s FY 2009 electricity consumption. GSHPs save
rather than generate energy; therefore, their impact on the total site consumption would be
minimal.

Increasing use of renewable energy makes sense for the Army. The goal of this report is to help
Army personnel make sense of renewable energy at Fort Drum.



Table 1: Summary of Promising Renewable Energy Projects at Fort Drum

SETEELD Resource Earliest " . F|r|ar'|c_|ng Location X Next Steps |
Resource and . Figures of Merit Mechanisms . Key Assumptions
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ECIP = Energy Conservation Investment Program
SIR = savings-to-investment ratio
IPP = independent power producer
UESC = Utility Energy Services Contract
ESPC = Energy Savings Performance Contract
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Introduction

Pacific Northwest National Laboratory (PNNL) has been directed by the U.S. Army Installation
Management Command (IMCOM) to conduct detailed analyses of the potential for electricity
generation at selected U.S. Army installations. The goal of the analyses is to identify
economically feasible opportunities for generation of electricity from renewable resources—
generation that is significant enough to warrant connection to the grid and/or to contribute in a
meaningful way to the aggressive renewable energy goals of the Army and the Department of
Defense (DoD).

In 2005, PNNL led a study to identify utility-scale electricity generation opportunities at DoD
installations. That study focused on solar, wind, and geothermal. A limited number of attractive
large-scale commercial opportunities were identified, and their implementation is now being
pursued. The study also identified a number of potential smaller opportunities that needed to be
investigated further before project implementation decisions could be made.

This analysis of opportunities at Fort Drum is one of a suite of analyses being conducted at Army
installations as follow-on to the 2005 study. The goal is to revisit potential renewable
opportunities and focus on projects with a size of at least 1 MW, updating the analysis for
changes in economics, incentives, knowledge about the available renewable resource, and other
factors. In addition, IMCOM has directed PNNL to evaluate the potential for biomass, waste-to-
energy, and retrofitting heating and cooling systems in existing buildings with ground source
heat pumps (GSHPs). Retrofitting with GSHPs is obviously not an electricity generation
opportunity, but it is an opportunity for significant energy savings and replacement of fossil fuels
across the DoD. As part of the analysis, IMCOM has directed PNNL to lay out the steps
necessary to implement the project opportunities that are identified.

The overall findings of this analysis are summarized in the main body of the report. The
business case approach that underlies the analysis of each renewable technology is documented
in Appendix A. Appendix B describes the analysis conducted on biomass and waste-to-energy
technologies. Appendix C describes the geothermal analysis; Appendix D, the GSHP analysis;
Appendix E, the solar analysis; and Appendix F, the wind energy analysis.






Overview of Federal and DoD Renewable Requirements

The Army needs to satisfy multiple goals and constraints while securing its energy supplies—
focusing on procurement of the lowest-cost energy that meets high reliability standards and
minimum vulnerability to interruption from natural or intentional causes. Overlaid on this
challenge is the need to comply with a series of somewhat contradictory statutes and policies, as
laid out in Table 2. These include:

Enerqgy Policy Act (EPAct) Section 203. This law mandates the minimum contribution of

renewable electricity to an installation’s total electricity consumption. The target fractions are

3% for FY 2007 through FY 2009, 5% through FY 2012, and not less than 7.5% beginning in FY

2013.

Executive Order (EQ) 13423. The Executive Order reiterates the EPAct goals; however, it uses

a different basis than EPAct for measuring and crediting progress. For example, renewable
thermal energy counts toward the renewable goal.

National Defense Authorization Act (NDAA). The NDAA codifies DoD’s voluntary goal of

25% by 2025, but does not include any interim targets. Renewable thermal energy counts
toward the renewable goal.

Enerqgy Independence and Security Act (EISA). EISA established two additional renewable

goals for new buildings and retrofits. One requires 30% of domestic hot water to be supplied
from solar energy, and the other requires all fossil fuels used in buildings to be displaced by
2030. This is not a power generation goal like the others, but is important to note.

Table 2: Legislated Renewable Energy Targets for DoD

EPAct Section
203

Executive Order
13423

National Defense
Authorization
Act

Energy
Independence
and Security Act

Increasing targets
reaching 7.5% of

7.5% of electric
energy from

Equivalent of
25% of electric

30% of hot water

energy “renewable”?

Target / Goal . renewables; 50% demand from
electric energy energy from
from new (post- solar
from renewables renewables
1998) sources
All new
Target Dates 2013 2013 2025 construction /
major renovations
Mandatory? Yes Yes No Yes
Considers thermal No Yes Yes N/A

This assessment is primarily for renewable energy provision and retrofit applications in existing
buildings. Accordingly, potential in new building construction is mentioned only in passing.
The Department of Energy (DOE) is responsible for developing guidance for EPAct and EO
13423. DOE’s guidelines for EO compliance, unlike EPAct, allow credit for renewable energy
that reduces electricity use from thermal sources; however, it adds a requirement that at least




50% of renewable energy must come from “new” resources: those put into service after January
1, 1999.

Congress did not provide a definition of “renewable” in the NDAA language, and DOE is not
responsible for establishing DoD or Army policies to achieve the goals in the NDAA. The
current Army energy strategy and associated draft renewable policy takes an expansive view of
renewables that encompasses thermal energy from renewable sources. As a result, the Army
needs to proceed in a way that makes sense for the Army in a good faith effort to satisfy
Congressional, Administration, and Pentagon mandates and directives. The expectation is that
the Army will meet the stricter definitions of EPAct on its way to meeting the much higher
renewable goals of the NDAA.



Analysis of Renewables at Fort Drum

PNNL’s renewable energy analysis includes a preliminary assessment based on readily available
information sources, a site visit to present the preliminary findings and gather additional
information, and a concluding assessment, which is documented in this report.

The site visit to Fort Drum took place on May 4 and 5, 2010 with Alice Orrell, Scott Brown, and
Amy Solana attending for PNNL. Fort Drum personnel at the briefing included Steven Rowley
(Energy Manager), Mike Richardson (Community Planner), and Jim Corriveau (Director of
Public Works). PNNL representatives also met with Walker Heap, Fort Drum’s National
Environmental Policy Act (NEPA) biologist.

Approach for Identifying, Analyzing, and Implementing Renewable Energy Projects

Renewable energy resources are unlike conventional resources because the “fuel” is essentially
free. However, harnessing this free resource requires substantial investment in resource
exploration, characterization, and collection; project development; and ongoing maintenance and
operation. A renewable resource is like purchasing a new car with a lifetime of fuel as part of
the purchase agreement. First costs are much higher, but total cost may be (should be) lower
over the long run.

Economic development of renewable energy depends upon:

e Access to a renewable resource,

e Development costs, and

e Financing that is economically attractive and allowed by Federal and DoD regulations.
Each of these is critically important.

Obviously, a renewable resource has to be available and accessible to be developed. The best
resources are those with the greatest potential for displacing conventional fuels or power
supplies. Development cost, however, is the great equalizer, and a project based upon an
excellent resource located many miles away may be inferior to a project based upon a lesser
resource nearby. For example, an excellent wind resource far from an adequate transmission line
may be less attractive than an inferior resource adjacent to a transmission line. Similarly, waste
resources that could be used in a central plant may not be economic, even if they are “free,” if
the transportation, handling, and storage costs are greater than the cost of continued use of
conventional heating fuels.

Development costs are relatively comparable for similar size projects, irrespective of resource
quality. This is why the quality of the resource is so important—namely for the same
investment, you get more out of a high quality resource than a lower quality one. But,
development costs also include access to transmission capacity for shipping power to users, or
alternatively, access to a retail customer. This is a critical difference because power shipped
over transmission lines has to compete with the prevailing wholesale price for power from
conventional resources. Typically, renewables are not competitive in these markets, unless a
buyer specifically demands renewable power. On the other hand, if the power can be used on



site to displace power purchased from the local utility, it competes against that customer’s retail
power price or utility rate. Because retail power prices include costs for transmission,
distribution, and administrative costs, they are higher than wholesale power prices and make
competing renewable projects more attractive economically.

It is important that economic analyses of renewable energy opportunities use realistic data on
avoided energy costs, project costs, and available incentive funds, if any. A common analytic
mistake is the use of average cost per kWh—the so-called “blended” rate. Using the blended
rate will lead to inaccurate results when the renewable resource is intermittent (like wind and
solar) because intermittent resources cannot be guaranteed to reduce peak demand. Even non-
intermittent resources may not result in reduced peak demand because of periodic maintenance
shutdowns and unscheduled outages. The economic analyses in this report use only the energy
component of the power bill (*“marginal rate”) to evaluate intermittent resources, which is
admittedly conservative. The blended rate is used for economic analysis of base-load resources.

Additionally, the installation’s utility may impose a standby or other fee in the face of a major
on-site generation project that needs to be reflected in the project’s cost calculation. The
analyses conducted here make no assumptions regarding standby charges because those are
typically assessed on a project-by-project basis.

The economic analyses in this report used two perspectives: Energy Conservation Investment
Program (ECIP) funding and third-party financing. Under the latter arrangement, power is sold
through a contract that is commonly called a power purchase agreement (PPA). This analysis
assumed an internal rate of return (IRR) of 10% is the minimum required to attract a developer.
The ECIP analyses assumed projects were not cost-effective if the savings-to-investment ratio
(SIR) was less than 1.0. These two options are the lowest-cost among all the options typically
available to Army customers.

Importance of Financing Mechanisms for Project Feasibility

Financing is a critical determinant of development costs because the high first costs are sensitive
to financial factors such as incentive payments, tax breaks, and interest rates. Incentive
payments and tax breaks reduce first costs, lowering both the overall project cost and interest
costs. Because financing is so critical, project economics (payback rates, life-cycle costs, etc.)
constitute the best initial screen for project potential. That screen needs to reflect various
financing alternatives, which in turn, helps energy managers decide on the best project
development approach.

This study focuses on large projects on the premise that if a good renewable resource exists at a
site, it should be developed to its maximum potential. Projects smaller than 1 MW are not
analyzed except for special cases. The large projects analyzed typically exceed any realistic
expectation for appropriated funding, so the assessments also consider commercial (third-party)
development of projects. Besides funding limitations, there are other reasons that these large
projects should be implemented by third-party investors—under current DoD philosophy,
resource development is not a core DoD mission and should be left to the private sector. In
addition, private developers can take advantage of tax credits, and they value renewable energy
credits (RECs) more highly than the Army does. As a result, letting the developers claim tax



credits and retain RECs, if available, will reduce the cost of energy to the installation if the
developer is selling power from the project to the site.

The Political and Economic Environment for Renewables at Fort Drum

Fort Drum Energy Characterization

Fort Drum is provided electricity from Constellation New Energy (CNE) and electrical
transmission from National Grid (NG). The site consumed a total of 131,748 MWh in FY 2009,
with a maximum monthly on-peak demand of 23.4 MW in August, and a maximum off-peak
demand of 19.5 MW in January. Average on-peak demand was 19.5 MW, and average off-peak
demand was 17.9 MW. The total FY 2009 bill was $13.0 million.

The blended and marginal rates are combinations of CNE and NG charges. The blended rate
was calculated to be 8.74¢/kWh, and the marginal rate was calculated to be 7.54¢/kWh. The
blended rate was used for base-load renewable energy resources, which are not intermittent.
These resources include biomass, waste-to-energy (WTE), and geothermal. Solar and wind are
intermittent resources, so will not save demand costs; therefore, the marginal rate was applied to
these resources.

State Incentives for Renewable Project Development

State incentives for renewable energy in New York include a green building tax credit for
commercial entities, a property tax exemption for solar and wind, a small wind and photovoltaic
(PV) rebate, and a renewable portfolio standard (RPS). These incentives are explained in detail
in Appendix A.

Federal Incentives for Renewable Project Development

Federal incentives for renewable energy include investment tax credits for corporations,
significantly accelerated depreciation of equipment, and production tax credits. A 30% tax credit
is available for PV projects, and 10% for geothermal and biomass electricity projects, with no
incentive limits. The credits may be taken on equipment placed in service prior to January 1,
2017. Wind is not eligible for the business energy tax credit. The tax basis for depreciation must
be reduced by the amount of any Federal subsidy used in the financing of the eligible equipment.

Depreciation for most renewable energy equipment qualifies for significantly accelerated
depreciation. For solar, wind, and geothermal, the modified accelerated cost recovery system
(MACRS) provides for 5-year recovery of the cost of equipment. The 5-year recovery period
does not apply to biomass or WTE equipment.

The renewable energy production tax credit (PTC), originally established in 1992, provides a tax
credit for each kilowatt-hour of electricity produced. The PTC is 2.1¢/kWh for wind,
geothermal, and closed-loop biomass (biomass that is grown with the sole purpose of being used
to generate energy) and can be taken for 10 years. The PTC is 1.1¢/kWh for electricity produced
from open-loop biomass and municipal solid waste (MSW) resources and can be taken for 5
years. Solar electricity generation has been excluded for equipment placed in service after
December 2005. The PTC has been allowed to lapse and has then been renewed several times.



Available tax incentives reduce the first-year costs of qualified renewable projects. The lower
first cost also reduces the amount of money that must be borrowed to develop a project and thus,
the associated interest and carrying costs. The combination reduces the delivered cost of power
if developed by a private party with a tax obligation. Government-owned projects do not benefit
from tax-based incentives. All of the PPA analyses conducted in this report assume that the PTC
and other tax credits will be available when the equipment is placed in service.



Results and Recommendations

A summary of analysis results is presented in Table 3, broken down into economic (green),
marginal (yellow), or uneconomic (red) projects. The underlying analyses and recommendations
for each of these technologies and potential projects are provided in the following subsections.

Ground Source Heat Pump Findings and Recommendations

The cost-effectiveness of retrofitting existing heating, ventilating, and air conditioning (HVAC)
systems with GSHPs on Fort Drum was evaluated using the Facility Energy Decision System
(FEDS) building energy modeling program. FEDS analyzed open-loop, horizontal closed-loop,
and vertical closed-loop GSHPs for generic buildings to represent post-2002 construction and
actual buildings constructed on Fort Drum prior to 2002, using data from a 2002 PNNL data-
gathering trip. Fort Drum does not have an ideal climate for GSHPs because of the dominant
heating season, but these results show there are some opportunities for retrofits.

GSHPs were only found to be cost-effective for a few building groups that were constructed
before 2002. In general, buildings need to be air-conditioned to have cost-effective GSHP
projects, and not all buildings in Fort Drum’s cool climate have air conditioning. Open-loop
systems were found to be the most cost-effective, followed by horizontal and then vertical.
Projects were identified for buildings with propane and natural gas. All of the cost-effective
GSHP projects were found in buildings that are cooled with electric package units, as shown in
Table 4.

Table 3: Simple Paybacks for pre-2002 Constructed Buildings

L Group UESC/ESPC Financing ECIP Financing
Description*
ID Open** | Horzt | Verttt | Open Horz Vert
Medium/Large World War Il 10b 6.4 16.0 ; 6.1 136 16.2
Administration
Large Mid-aged Administration 10e - - - 10.5 - -
Medical, Dental, Veterinarian 21 - - - 11.1 - -

* Building groups with no economically feasible projects are not included in this list
** Open-loop GSHP

t Horizontal closed-loop GSHP

t1 Vertical closed-loop GSHP

Open-loop GSHPs were analyzed despite Fort Drum’s concern about contamination of
groundwater resulting from the direct heat exchange and heat exchanger maintenance
requirements. These results are provided in case Fort Drum can consider this option in the
future, and to show that they are, in fact, the most cost-effective GSHP technology.



Table 4: Summary of Fort Drum Renewable Energy Opportunities

IRR at 25.3¢/kWh

HETEIEEE Resource Earliest ) ] F|r|ar'|c_|ng Location " Next Steps |
Resource and ) Figures of Merit | Mechanisms A Key Assumptions
Estimate Output Requirements Comments
Technology Evaluated
ECIP scenario: 6.1-
= 16.2 year payback for
3 pre-2002 .
-
Ils construction, 3.1-14.1 Fort Drum buildings are
E| & || Ground Source y - typical Army buildings, ) i )
G| = years for post-2002 Space near building Find buildings with
h-1E= Heat Fump ECIP and correlate to .
4 g (Thermal TBD 2011 UESCIESPC for heat exchange rototypes analyzed. No available space nearhy
B UESCIESPC wells or loop. p. P . Vzed. and compare to results.
= Eneragy) . il ar electric furnaces
&2 scenario: 6.4-16.0 )
= are used for heating.
£ year payback for pre-
= 2002 construction, 8.2
years for post-2002
According to 500,000 tonsfyear of
Conversion of development ) wood chip waste is Proceed with verification
) Retired coal plant on- . - )
Retired Coal company, power site can be retrofitted available in the area. of assumptions and value
Flantto 38 MW 2012 could be supplied at IPF . Development company  ito Army, and with the
; ) for use as a biomass - I
Biomass Fort Drum’s current lant by a third party can sell all generated investigation into legal
£ || Energy Plant costs, averaged over R Y pary. power through a long- issues.
-] the life of the plant. term contract.
= "
= E ECIP scenario: 1.5 or A site near major
B E | Municpal s aw 2.23IR, 9.50r 6.3 reads, a utility Waste is available to Ifthe palitical and
=z Waste-to- . o year payback at substation, water, supply an economic regulatory situation
& 2| EnergyPlant ) B.74¢/k\Wh ECIP sewage, and an project, but importing allows, verify waste
= : (depending on 2012 L ) . P
ke = using sources of ] IPF appropriate industrial :MSW on site at Fort Drum: availability and costs, and
|| Combustion waste) IPP scenario: 11.1% infrastructure, plus  requires more regulatory {identify potential plant
88| Technology or 16.7% IRR at feedstock storage review. locations.
(7] 2 10¢/KWh space.
B ECIP scenario: 0.57 Ifincentives become
E 1.5 MW installed SIR, 24 6 year Within 1 mile of Project area will not available or capital costs
capacity, 26% net payback at 7.54¢/kWh ECIP N L present mission conflicts i decrease, and interestin
Large-Scale ) transmission line. X )
X R capacity factor 2012 IPF . and will be close enough ilarge-scale turbines
Wind Turhines . . Avoid airport and o -
generating 3,461 IPF scenario: 10% R tofransmission for returns, the feasibility of a
MWhiyr IRR at 14.71¢/kWh ’ interconnection. large-scale wind project
should be reevaluated.
ECIP scenarie: 0.18 Small wind turbines NYSERDA rebate is
SIR, 79.4 year must have a - X . . .
. available only for grid- If additional incentives or
; payback at 7.54¢/kWh, minimum tower - ; )
10 KW installed . connected turbines. a partnership opportunity
N 0.43 8IR, 34 year height to clear tall A )
capacity with a ECIP Small size may preclude ito have small-scale wind
Small-Scale 5 payback at 26¢/k\Wh trees and other R X
X R 10.1% capacity 2011 IFF IPF interest and cost as a demonstration
Wind Turbines : obstacles. A ) ) . i
factor generating - L . would require projectto  :project become available,
8.9 MWhiyr IPP scenario: 10% minimurn ub REINt Lo e with other the project should be
: IRR at 58-98¢/kWh of 30 mis needed at . o
projects to be eligible for ireevaluated.
the MCO Academy ;
) . . ECIP funding.
E {depending on site) site.
E ECIF scenario: 0.4 Small size may preclude :Monitor incentives, market
= 14 KW installed SIR, 34 year payback Adequate unshaded :IPP interest and cost conditions, and
E| = | Small-Scale, ) at 26¢/KWh ECIP ) ) - o
= - capacity * roof or ground space :would require projectto  :installation’s energy
E o | Off-Grid Solar ) 2011 IPP ) ; )
2 ] Photavaltaics generating 18 . available at NCO be bundled with other needs so a project can be
als MWhiyT IPP scenario: 110% Academy. projects to be eligible for :reevaluated if conditions
ﬁ ; IRR at 67.5¢/kWh ECIP funding. change favorably.
3 k4 ECIP scenario: 0.1- Rooftops, especially
E E 1.0 MW of roof- 0.2 5IR, 76-95 year where replacing
=l E integrated PV payback at 7.54¢/KWh roofs. Also open If additional incentives
= § - generating 1,205 ground area near The solar resource is not :become available or there
8| Utility-Grade . ) . ECIP . . .
H ) MWh annually; IPF scenario: 10% high-voltage great enough for is arate increase, the
= | Solar Electric ) 2012 IFP Lo : . P
= Power Plant potentially more IRR at 36.8- transmission lines, :economic electricity feasibility of a large solar
= generation from 45 5¢/kWh and away from generation. project should be
1.0 MW ground- ohstruction by reevaluated.
mounted PV (depending on shadows or danger of:
technology) vandalism.
High ECIP scenario: 0.37
Temperature § 10 MW capacity BN AT e e Must drill to a depth of LOET s o
X at 8.65¢/kKWh ECIP temperature resource at :Mo action is
Geothermal generating MIA 8 km to reach the X
A IPP ; the standard drill depth ofirecommended.
Generation 84 154 MWhhyr - temperature required.
Plant IPP scenario: 10% 3 km.

For post-2002 construction, GSHPs were found to be cost-effective in a number of typical
building types. With ECIP funding, open-loop and horizontal closed-loop systems were found to
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be cost-effective most often. Overall, simple payback periods range from 3.1 to 14.1 years for
barracks and 5.1 to 14.6 years for administration buildings. GSHP projects replacing air-cooled
chillers tend to have much better economics than projects in buildings with other cooling
technologies.

With UESC/ESPC financed projects, the capital cost is increased, so only large barracks
currently using air-source heat pumps are cost-effective for open-loop GSHP retrofits. The
payback would be 8.2 years. No other financed options are cost-effective at this time.

The building-specific results should be investigated for available land area for heat exchanger
wells or loops to determine whether a GSHP is practical to install in each recommended location.
The generic results should be compared to buildings constructed after 2002 with available land
area. Where there are similarities between the generic and existing buildings, detailed building
and surrounding land area information should be collected to pursue project viability.

Detailed results of these analyses are provided in Appendix D.

Biomass Findings and Recommendations

The availability of mill residue, landfill gas, and wastewater treatment plant sludge is inadequate
to consider a large biomass generation project. Other potentially available biomass fuels,
including crop residue, animal waste and dedicated biomass crops, do not support economic
electricity generation at this time.

Fort Drum has received an unsolicited proposal to provide Fort Drum electricity generated from
a woody biomass facility located on land leased from Fort Drum. The proposal requires that the
retired coal plant on site be converted to a biomass energy plant. There are a number of concerns
with the proposal currently being discussed among Fort Drum, the development company,
Defense Energy Support Center, and other involved parties. These concerns include whether the
project will provide cost savings to Fort Drum, the length of the requested power purchase
agreement, and other logistical and legal issues.

The plant will use approximately 500,000 tons/year of wood chips and generate 38 MW of
electricity at a cost roughly the same as what Fort Drum is currently paying, according to the
development company. The New York State Energy Research and Development Authority
(NYSERDA) has agreed to buy the project’s renewable energy credits (RECs) from the
development company. The sale of RECs will lower the cost of energy to Fort Drum, and if Fort
Drum can then purchase less expensive replacement RECs, the project will get double credit
towards EPAct goals for generating renewable power and being located on Federal property.

For now, this proposed biomass project is the only potentially feasible option for biomass and
large-scale renewable energy generation at Fort Drum. It is recommended to proceed with the
verification of assumptions and investigation into legal issues required for implementation. See
Appendix B for more details.
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Wind Energy Findings and Recommendations

The low to moderate wind resource at Fort Drum and the current cost assumptions result in
marginal economics for a large-scale wind energy project at Fort Drum. With a wind speed of
6.44 m/s at 100 m, a commercial energy cost of 14.71¢/kWh would be required to provide a 10%
IRR. This is double the price Fort Drum is currently paying. Using ECIP funding, the SIR is
0.57, and the payback is almost 25 years, as shown in Table 5.

Table 5: Economic Assessment of Wind Power

FUARIELE ECIP IPP
Scenario
Simple | Cost of Electricity
Economic Factor | SIR Payback, at 10% IRR,
years ¢/kWh
On-Site Large
Wind 0.57 24.6 14.71
On-Site Small
Wind 0.18 79.4 59.92
Remote Small
Wind at NCO 0.43 34.0 99.13
Academy

Small wind turbines were examined at Fort Drum’s request. A 3-MW wind project was under
development at Fort Drum in 2004, but did not proceed because of concerns that the project
would interfere with Fort Drum’s radar operations. Because of this past experience, Fort Drum
is currently only interested in small wind projects.

The small wind turbine cases had less economic potential because of the higher per-kW capital
costs and lower energy production of small systems. However, a small wind project on site
could be used as a demonstration project, for example at the proposed Zero Energy Building. A
small wind turbine could offset a portion of the building’s energy consumption.

Fort Drum is in discussion with a couple of vertical-axis wind turbine (VAWT) manufacturers
who may be willing to donate prototype products because they are in need of demonstration and
testing sites. If Fort Drum were to accept a free VAWT, the expectations going into the project
would have to be clear. It would have to be agreed that Fort Drum is providing a site for the
manufacturer to test its unproven technology. There is concern that if a wind technology is
implemented and doesn’t work, it will take a long time to turn around public perception about
wind at Fort Drum.

Based on the economics, it is not recommended that Fort Drum pursue a small-scale or large-
scale wind energy project at this time. This analysis is detailed in Appendix F. However, if
capital costs were to decrease, more incentives become available, or a demonstration partner
were found, Fort Drum should reconsider these projects. Fort Drum may have the chance to
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reevaluate wind project potential with the wind studies it has requested from both the Office of
the Assistant Chief of Staff for Installation Management (OASCIM) and New York State Energy
Research and Development Authority (NYSERDA).

Waste-to-Energy Findings and Recommendations

Multiple off-site MSW scenarios showed favorable economics in the initial screening. A
detailed economic analysis was conducted for two of the most likely cases so that Fort Drum will
have this information available if the regulatory and political situation allows. The results are
shown in Table 7.

Table 6: Waste-to-Energy Economic Results

Waste Source Jefferson Cou_nty DANC qu;’nan
Transfer Station Landfill
Technology Combustion Combustion
Plant Size 4.0 MW 15.0 MW
Feedstock Amount 36,000 tons/yr 136,200 tons/yr
Total Plant Cost $4,561.3/kW $3,495.5/kW
Capital Cost $4,233.2/kW $3,244.1/kW
Sales Tax $328.1/kW $251.4/kW
Fixed O&M Cost $186.0/kW $104.8/kW
Variable O&M Cost -1.3¢/kWh -1.3¢/kWh
Feedstock Cost -$20.50/ton -$20.50/ton
SIR 15 2.2
Simple Payback 9.5 years 6.3 years
IRR, No Financing 11.11% 16.69%

The first scenario analyzed was the use of waste from the Jefferson County Transfer Station,
because of its close proximity to Fort Drum. In the event that DANC is not able to move
forward with the planned expansion of the Rodman Landfill and an alternative for waste disposal
is needed, a scenario was also analyzed for a WTE plant sized to Fort Drum’s current average
electric load (15 MW) using waste diverted from the Rodman Landfill. Other waste sources may
also be available; if pursued, the first step in WTE plant implementation would be quantifying
available MSW and finding suppliers.

Two different technologies were examined for this analysis: gasification and combustion.
Gasification is more efficient than combustion, but not as mature or common in commercial
operation as combustion. For Fort Drum, scenarios utilizing combustion were more economical.
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Fort Drum should consider these possible scenarios. Potential project locations could be along
the state road, which would allow truck access, or in the northern corner of Fort Drum. These
locations would minimize impacts to Fort Drum operations and mission. Assuming the plant is
third-party owned, Fort Drum would not be responsible for reporting plant emissions under
current regulations. Detailed data and results are provided in Appendix B.

Solar Energy Findings and Recommendations

With current electricity prices and available solar resource, solar electricity did not prove
economic. Fort Drum’s solar resource was found to be 4.2 to 5.2 kWhsea/m?/day, depending on
the technology. Ground-mounted fixed-angle photovoltaics (PV), axis-tracking PV, and
building-integrated roof-mounted PV were too expensive for the amount of energy that could be
produced. Table 6 shows the detailed economic results for the ECIP funding and third-party
financing analyses for the PV technologies. See Appendix E for analysis details.

Table 7: Economic Results for Solar Technologies

1-MW
South- 1-MW 1-MW NCO
. 1-MW Academy
Facing, Ground- Roof-
Roof- 14-kW
PV System e MIOTGIEER) Mounted | \1onted | Latitude
Y Mounted, | Single Axis- CdTe o X
- . s Silicon Tilted
Latitude- Tracking Thin Film P\ Silicon PV
Tilt Silicon | Silicon PV PV
Array
PV
Equipment Cost
Assumptions, $/kW 5,625 6,625 4,000 4,500 8,000
SIR 0.2 0.1 0.2 0.2 0.4
Simple Payback, yrs 92 95 76 86 34
Cost of Electricity at -
10% IRR, ¢/kWh 455 43.6 36.8 415 67.5
Variable Operation
and Maintenance 0.0 0.0 0.0 0.0 0.0
Costs (O&M), ¢/kWh
Fixed O&M Costs,
$/net KW 20 33 20 20 20
Federal Energy Tax
Credit (a creditworth | 55, 30% 30% 30% 30%
a percentage of the
expenditures)

In addition to the large-scale PV arrays, this assessment also examined a small-scale PV array for
the off-grid Non-Commissioned Officers (NCO) Academy site per Fort Drum’s request. The PV
array for the NCO Academy could displace electricity produced by two 35-kW propane
generators and could possibly have battery storage with it.

Although the economics are unfavorable, there is interest at Fort Drum in solar projects, so Fort
Drum should continue to monitor the market conditions affecting solar energy, the incentives
available, and the installation’s energy needs so 