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Abstract

Some of the most difficultproblems that a federal site has in reducing its energy consumptionin a cost-
effective mannerrevolve aroundunderstandingwhere the energy is beingused, and what technologies
couldbe employed to decrease the energyuse. Many largefederal sites have one or two meters to track
electric energyuse for several thousand buildingsand numerousindustrialprocesses. Even where meters
areavailable on individual buildings or family housing units, the meters are not consistently read. When
the federal energy managerhas been able to identify high energyusers, he or she may not have the back-
ground, training,or resources to determine"themost cost-effective options for reducingthis energy use.
This can lead to selection of suboptimalprojects that prevent the site from achieving the full life-cycle cost
savings.

The U.S. Departmentof Energy (DOE) Federal Energy ManagementProgram (FEMP), supportedby
the Pacific Northwest Laboratory(PNL), (')has developed a model programthat provides a systematic
approachto evaluating energyopportunities that 1) identifiesthe buildinggroups and end uses that use the
most energy (notjust have the greatest energy-use intensity), and 2) evaluates the numerousoptions for
retrofitor installation of new technology that will result in the selection of the most cost-effective tech-
nologies. In essence, this modelprogramprovides the federal energymanager with a roadmapto signifi-
cantly reduceenergyuse in a planned, rational, cost-effective fashion that is not biased by the constraints
of the typical funding sourcesavailableto federal sites. The results from this assessment process can easily
be turnedinto a five- to ten-year energymanagementplan that identifieswhere to start and how to proceed
in orderto reach the mandated energy consumptiontargets.

This reportprovides the results of the fossil fuel and electric energy resourceopportunity0ERO)asses-
sments performedby PNL at the U.S. Army U.S Forces Command(FORSCOM)Fort Stewart facility
located approximately25 miles southwest of Savannah,Georgia. It is a companionreport to Volume2,
Baseline Detail, and Volume3, Resource Assessment.

(a) Pacific Northwest Laboratory is operatedfor the U.S. Departmentof Energy by Battelle Memorial
Institute under Contract DE-AC06-76RLO 1830.
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Summary

The federal government is the single largest energy consumer in the United States with an annual con-
sumption of 1.46 quads of energy during fiscal year (FY) 1991. Evidence suggests that there is enormous
energy and dollar savings potential within the federal sector. With the implementation of the most life-
cycle cost-effective technologies, between 25 and 40% of the annual energy bill for buildings and facilities
(about 30% of the total federal energy consumption) could be saved. On October 24, 1992, the Energy
Policy Act of 1992 (EPAct 1992) was issued. It directsfederal agencies to reduce energy consumption by
20% from 1985 levels by the year 2000. In an effort to assist federal agencies in meeting this Act, the
U.S. Department of Energy (DOE) FederalEnergy ManagementProgram (FEMP), supported by the
Pacific Northwest Laboratory(PNL), has been tasked by the U.S. Army Forces Command (FORSCOM) to
identify, evaluate, and acquire all cost-effective energy projects at selected federal facilities.

Fort Stewart is a 279,270-acre U.S. Army FORSCOM facility supporting the training mission of the
24th Infantry Division (mechanized) near Savannah, Georgia. In FY 1991, 26,775 active military per-
sonnel were assigned to the Fort, and Reserve and National Guard training involved 41,600 personnel. To
determine an energy consumption baseline the Fort was divided into the following four major areas: com-
mercial, National Guard, family housing, and utility. Three of these areas had structures totaling 2,274
buildings and a total area of 10,896,819 ft2. On-post utilities include the following: electricity, high
temperature hot water (HTHW) system, chilled water system, water, fire protection, sewage, and outdoor
lighting.

Total energy consumption at Fort Stewart in FY 1990 was 1,421,900 MBtu, at a cost of $9,045,000.
Characteristic energy types included: electricity, natural gas, #2 fuel oil, #5 fuel oil, propane, and wood
chips. While electricity, natural gas and wood chips made up approximately 90% of the total energy
consumption, electricity was nearly 80% of the total energy cost. End uses for electricity included:
heating, fans/pumps, lighting, cooling, cooking, refrigeration, domestic hot water, and other. Lighting
made up over 20% of the electric energy consumption. Fossil fuel end uses included: space heating, hot
water, cooking, and other. Space heating made up over one-half of total energy consumption. Wood chips
were used exclusively at the central energy plant to produce HTHW.

The Fort Stewart analysis made use of the newly developed Facility Energy Decision Screening (FEDS)
software. The FEDS software is designed to identify, characterize, and assess individual energy projects.
At this point in the software development, the FEDS software analyzes most major building end uses
(heating, cooling, lighting, envelope insulation, and service hot water), including their interactive effects
(e.g., the effect a lighting technology has on heating and cooling loads), and provides specific cost, energy
(and demand) charges, and life-cycle cost information, by cost-effective technology. The remaining energy
resource opportunities (EROs) (motors, transmission & distribution, vehicles, etc.) are analyzed using
manual calculation methods.

Following life-cycle cost (LCC) guidelines required for all federal energy decisions (10 CFR 436 1990),
PNL prioritized the various energy resource opportunities (EROs) by 11 end-use categories (e.g., lighting,
hot water, heating, etc.). The present value of the installed cost of all cost-effective EROs at Fort Stewart
is approximately $14.2 million (19935). The present value of the savings associated with this investment is
approximately $47.7 million (19935), for an overall net present value (NPV) of $33.4 million.



Both fossil fuel andelectric EROs were reviewed andcategorizedfor implementationbased on a selec-
tion criteria methodology determinedat an implementationpiP,ruingworkshopsheld in June and luly 1993
with staff from Fort Stewart,the U.S. Army Corpsof Engineers (COE) in Huntsville, Alabama,
FORSCOM,and PNL. These meetings culminatedwith the developmentof a five-yearplan to implement
the cost-effective EROsfound in Volume3, Resource Assessment (Sullivanet al. 1993).
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1.0 Introduction

Nearly2.4% of all energyused in the United energy, environmental,and economic issues in a
States is consumedby the federal governmentin coordinatedandcomprehensivemanner. It
buildings, facilities, andoperations,making it the encouragesinvestmentin conservationandenergy
single largestenergy consumerin thecountry. In efficiency by gas and electric utilitiesby allowing
fiscal year (FY) 1991, the federal government utilities to recover the cost of demand-sideman-
consumed nearly 1.46 quads<')of energy annually, agement (DSM) incentives throughrate recovery.
at a cost of $11.26 billion. Of this, buildingsand It authorizesandencourages federal agencies to
facilities consumed 0.41 quads at a cost of participatein utility incentive programsto increase
$3.75 billion (DOE 1992). Evaluations(com- eng:gy efficiency andconserve water. It also
pleted and ongoing) by Pacific NorthwestLabora- establishes a Federal Energy EfficiencyFund to
tory at over 50 federal installations indicatethat provide grantsto agencies to assist them in meet-
there is an enormousenergy and dollar savings ing the energy reductionmandates with $10 mil-
potential within the federal sector. Evidencesug- lion availablein FY 1994 and$50 million avail-
gests that there is a potential to save 25 to 40% of able in FY 1995.
the annualenergy bill by implementingthe most
life-cycle cost-effective technologies (Currie The U.S. Departmentof Defense (DoD), with
1992). Furthermore,a level of investmentof hundredsof installationsworldwide, massive
$5 billion to $10 billion between now and the year aviation fuel needs, and approximately335,000
2000 has the potential of saving $2 billion annu- buildings, is the largest energyconsumerwithin
ally in the federal sector (Currie 1992). This the federal governmentconsumingapproximately
investmentwouldbe appliedtowards the retrofit 87.1% of the total. It controls 1.94 billion square
andreplacementof currentlighting, motor, trans- feet of federal buildings(69.0% of the totalfed-
former, waterheating, space cooling, spaceheat- eral real property)with a total real propertycost
ing, process, and vehicle equipmentwith new and of $79.9 billion(48.6% of the total real property
more efficienttechnologies, cost) (GSA 1989). Model programsbeing dev-

eloped by PNL for DSM at DoD installations can
In line with the Energy Policy Act of 1992 set the standard for energy efficiency for all DoD

(EPAct 1992), federalagencies have set a goal of and federal installations. These DSM programs
20% reductionin federal facility energyuse and are beingdeployedat severalDoD installations.
industrialprocess efficiency improvementby the
year2000 (from 1985 levels). This Act requires Some of the most difficultquestions that a
the purchaseof energy-consuminggoods or pro- federal site has to addressin reducingits energy
ducts that are the most life-cycle cost-effective, consumptionin a cost-effectivemanner include
Otherlegislationaffectingenergy conservation wherethe energy is being used and whattechnolo-
goals in the federal sector includethe life-cycle gies couldbe employed to decrease the energy
cost (LCC) method and proceduresof 10 FR 436. use. Many large federal sites have one or two

metersto trackelectric energyuse for several
The l0 CFR 436 legislationmandatesthe use thousandbuildings and numerousindustrialproc-

of LCC methodsandproceduresby all federal esses. Even wheremetersare availableon indi-
agencies for the design of new federal buildings vidual buildingsor family housingunits, the
and the applicationof energy conservationmeas- metersarenot consistently read. When the fed-
ures to existing buildings. EPAct addresses eral energymanagerhas been able to identifyhigh

energy users, he or she may not have the back-

(a)One quadis equivalentto 1 quadrillion(10's)Btuof ground, training, or resources to determine
energy.
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the most cost-effective options for reducing this designing a model program for federal customers
energy use. This can lead to selection of subopti- served by the Georgia Power Company (GPC).
mal projects that prevent the site from achieving This program will 1) identify and evaluate all
the full life-cycle cost savings, electric and fossil fuel cost-effective energy

projects; 2) develop a schedule for project acquisi-
The model program the Federal Energy tion considering project type, size, timing, and

Management Program (FEMP) has developed con- capital requirements, as well as energy and dollar
stitutes a systematic approach to evaluating energy savings; and 3) secure 100% of the financing
opportunities which 1) identifies the building required to implement electric energy efficiency
groups and end uses that use the most energy (not projects from GPC and have GPC procure the
just have the greatest energy-use intensity), and necessary contractors to perform detailed audits
2) evaluates the numerous options for retrofit or and install the technologies.
installation of new technology that will result in
the selection of the most cost-effective tech- This report provides a summary of the baseline
nologies. In essence, this model program pro- of energy use information found in Volume 2,
vides the federal energy manager with a roadmap Baseline Detail (Keller et al. 1993), and of the
to significantly reduce energy use in a planned, assessment of energy resource opportunities found
rational, cost-effective fashion that is not biased in Volume 3, Resource Assessment (Sullivan et al.
by the constraints of the typical funding sources 1993). In addition, it summarizes a strategy for
available to federal sites. The results from this implementation of this conservation and fuel-
assessment process can easily be turned into a switching potential.
five- to ten-year energy management plan that
identifies where to start and how to proceed in The Fort Stewart installation is characterized in
order to reach the mandated energy consumption Section 2. A baseline of energy use is found in
targets. Section 3. The analytical approach for determin-

ing energy resource opportunities (EROs) is de-
In an effort to assist federal agencies in meeting scribed in Section 4, with a summary of resource

the conditions of EPAct, DOE-FEMP (supported assessment results in Section 4.1. Section 5
by PNL) has been tasked by the U.S. Army describes a strategy for implementation of EROs,
Forces Command (FORSCOM) to identify, evalu- and the conclusions and recommendations are
ate, and acquire all cost-effective energy projects found in Section 6. References are listed in
at selected federal facilities. FEMP's mission is to Section 7, and the life-cycle cost methodology is
improve the efficiency and fuel flexibility of provided in Appendix A. The Fort Stewart
energy use in federal buildings, transportation, Extended Energy Project Implementation Plan is
and operations, and to facilitate the transfer of provided in Appendix B.
energy management experience among federal
agencies. At Fort Stewart, FEMP is
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2.0 Site Characterization

Fort Stewart is a 279,270-acre U.S. Army entitledto use these facilities, but the extent of this
Forces Command(FORSCOM)facility situated use has not been determined.
just northof Hinesville, Georgia. The Fort's mis-
sion is to provide trainingandsupport for the 24th The Fort is divided into four majorareas(for
InfantryDivision (Mechanized) of the U.S. Army. energy consumptionand billing purposes), includ-

ing commercial,NationalGuard,family housing,
Active military personnelassigned to the Fort and utility (includingexterior lighting, pumping,

numbered26,775 in FY 1991. 8,570 military and transmissionand distributionlosses).
personneland dependentslive at the Fort, with the Table2.1 gives the numberof buildingsand total
remainderliving in nine nearbyoff-posttowns, square feet for each of the areas.
AnnualReserve andNationalGuardtraining in-
volved an estimated41,600 militarypersonnelin Thereare 21 on-postfamily housing areas,
FY 1991. Civilians employed at the Fort num- containing2,440 family housingunits in 671
bered 3,093 in FY 1991; these personnel do not buildings. Buildingsrange from single-family to
live in militaryhousing. Militarypersonneland eight-unitrowhouse/townhousestructures. There
retirees(and their dependents)not assigned to the is also variety in the unit floor plans of the hous-
Fortaffectenergy consumptionto some extentby ing stock, with the numberof bedroomsranging
their use of site facilities such as the post exchange from two to four, and the floor area ranging from
(PX) and recreationcenters. There are about 750 to 3,714 ft2. Almost all of the family housing
24,800 people within a 50-mile radiuswho are built before 1978 have naturalgas heat and hot

water. After 1978, the housing is almost
completelyall-electric.

Table 2.1. Fort StewartBuildingCharacterization

i i H , r ill

Total Percent
Number of Floorspace of Total

Fort Area Buildings (ft2) Floorspace
, ,H i ,, i i H, , i ,

Commercial 1,009 6,301,662 57.8

National Guard 594 1,271,539 11.7

Family Housing 671 3,323,618 ' 30.5
ill

Total 2,274 10,896,819 I00.0
i

ill i
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3.0 Energy Use Baseline

This section documentsbaseline energyuse at Table 3.2 breaks down the energyconsumption
Fort Stewart. This analysis examinesthe charac- by fuel type and end use for the Fort's three major
teristics of electric, naturalgas, #2 fuel oil, pro- areas. The NationalGuardarea is not includedas
pane, andwood chip use for FY 1991. It also a line item on this table because it was not in-
breaksdown buildingenergy consumptionby fuel cluded in the majorityof the analysis. Utility
type, energy end use, and building type. A corn- readings, fuel deliveryrecords and variousbuild-
plete energy consumptionreconciliationis pres- ingmeters were used to determine the totalenergy
entedthataccounts for the distributionof energy consumptionby buildingtype within each area.
use among buildings, utilities, central systems, These data, along with estimates of energy-use
anddistributionlosses. Table 3.1 shows a sum- intensities (EUIs), were used to reconcile the
marionof the typical yearly energy consumption energy consumptionby buildingtype and end-use
andcost for all facilities at Fort Stewart. For each category 0ighting, heating, cooling, etc.).
energy type, the yearly total is shownin units ap-
propriateto the energytype and in a common unit Energy consumptionis describedwith the fol-
as a basis for comparison. Number5 fuel oil is lowing five figures: Figure 3.1 describesthe
no longerused at Fort Stewart, buta equal amount energyuse by fuel type, Figure 3.2 describes the r
(MBtu content) of wood chips and/or #2 fuel oil is energyuse by facility sector, Figure 3.3 describes
assumed to be consumed instead. The total con- the energy use by end use for all fuels, Figure 3.4i

sumption values represent typicalcurrentyearly describesthe energyuse by end use for electricity
usage, from the best availabledata during1990 only, andFigure 3.5 describes the energy use by
and 1991. The yearly energy consumptionwas the combined fossil fuels.
1,421,900 MBtu, at a cost of $9,045,000.
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Table 3.1. Typical Yearly Energy Consumption and Energy Cost at Fort Stewart

Percent

Yearly Total Yearly of Total Percent
in Purchase Total Energy Energy Cost of Total

Energy Type Units (MBtu(')) Consumption (19905 x 103) Cost

Electricity 151,600 MWh 517,44X_ ) 36.4 7,040 77.8

Natural Gas 1,439 k-therm 143,900 (°) 10.1 779 8.6
i

#2 Fuel Oil 486 k-gallon 67,510 <a) 4.7 272 3.0

#5 Fuel Oil 546 k-gallon 80,020 (d) 5.6 297 3.3i

Propane 174 k-gallon 15,842 (e) 1.1 77 0.9

Wood Chips 66,700 tons 600,300 (_ 42.2 580 6.4i ii,

Totals: 1,421,900 100.0 9,045 100.0

(a) 1 MBtu = 1,000,000 Bin.
Co) 3,413 Btu/kWh.
(c) 100,000 Btu/therrn; 1,050 Btu/ft3of natural gas.

(d) 0.1388 MBtu/gal of #2 fuel oil, 0.1466 MBtu/gal of #5 fuel oil.
(e) 0.0913 MBtu/gal of propane.
(f) 9 MBm/ton.
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Table 3.2. Energy Consumption by End Use (MBtu/yr)

Fort Area

Family
Fuel Type/End Use Commercial Housing Utility Total

Electric:

Heating 0 4,385 0 4,385

Cooling 35,790 45,538 0 81,328

Vent./Fans 37,400 8,029 0 45,429

DHW 0 2,477 0 2,477

Cooking 9,728 621 0 10,349

Refrigeration 18,224 15,604 0 33,828

Interior IAg. 77,766 32,972 0 110,738

Exterior Ltg. 3,518 3,518 0 7,036

Other Bldg. End Use 55,556 9,441 0 64,998

Nat. Guard 16,153 0 0 16,153

Central Plant_ 0 0 105,776 105,776

Street IAg. 0 0 25,516 25,516

Trans. & Dist. Lees 0 0 9,353 9,353

Total 254,136 122,585 140,645 517,366

Percent of Total 49.1 _ 23.7_ 27.2_ 100.0_

Natural Gas:

Heating 32,098 42,746 0 .74,844
,,,,

DHW 16,025 26,880 0 42,905
, i

Cooking 14,233 10,951 0 25,184

Other 964 0 0 964

Total 63,320 80,577 0 143,897

Percent of Total 44.0% 56.0% 0.0% 100.0%

Fuel Oil 02:

Heating 20,501 0 0 20,501

DHW 12,662 0 0 12,662

Central Plant_ 0 0 34,336 34,336

Total 33,163 0 34,336 67,499

Percent of Total 49. I _ 0.0_ 50.9% 100.0%

Fuel Oil #5:

Central Plant_ 0 0 80,020 80,020

Propane:

Heating 8,815 32 0 8,847

DHW 3,963 19 0 3,982

Cooking 1,889 8 0 1,897

Other 520 0 0 520

DEH (Trailer Park) 0 595 0 595

Total 15,187 654 0 15,841

Percent of Total 95.9 _ 4. 1% 0.0% 100.0%

Wood Chips:

Central Plant_ 0 0 600,300 600,300

Total: 365,806 203,816 855,301 1,424,923

Percent of Total: 25.7% 14.3% 60.0% 100.0%

(a) Energy used at Central Plant to provide hot water and chilled water for buildings on the central
distribution system.
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Figure 3.1. Energy Use by Fuel Type (MBtu)

Figure 3.2. Energy Use by Facility Sector (MBtu)
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4.0 Energy Resource Opportunities

The numberof conceivable energy conservation characteristics,utility characteristics, cli-
measures, fuel-switching opportunities,andre- mate,energycosts, other local conditions that
newable energyprojects at a federalsite is very affectEROviability, andrecommendations
large. PNL uses two methods to select, evaluate, from site staff.
and prioritize these energy resourceopportunities
(EROs). The first method PNL uses is the s Cost and Performance Analysis. Establish,
Facility Energy Decision Screening (FEDS) with a reasonabledegree of accuracy,the tech-
Model. FEDS is a multi-levelsoftware tool de- nical andeconomic feasibility of each ERO that
signed to provide a comprehensive approachto passed the preliminaryscreening. An analysis
fuel-neutral, technology-independentintegrated is performed comparingthe operatingandeco-
(energy) resource planningandacquisition, nomic performanceof the existing equipment

and the ERO. Where applicable, impactson
There are currentlytwo levels of FEDS: FEDS energysecurity and the environmentare

Level-1 andFEDS Level-2. Level-1 is designed includedin the analysis.
for installationenergy managers as a screening
tool. Level-2 can also be used by installation • Life-Cycle Cost Analysis and Prioritization.
energymanagers to identify, characterize, and Perform a life-cycle cost (LCC) analysis and
assess individualenergy projects. However, rank EROsby net presentvalue (NPV), so that
Level-2 goes to the next level of detail, providing a packagewith the optimalreturnon invest-
detailed informationon energyand cost savings, ment can be defined. If any utility cost-sharing
as well as the estimated investmentrequirement or rebateprogramsexist, they can be included
for specific technology retrofits, within this evaluationstep.

At this point in the software development, The third step, LCC analysis and prioritiza-
Levels 1 and 2 analyze most majorbuildingend tion of EROs, is requiredby federal law
uses (heating, cooling, lighting, insulation, and (10 CFR 436). All federal agencies are required
service hot water), includingtheir interactiveel- to evaluatethe LCC of potential energy invest-
fects (e.g., the effect a lighting technology has on merits. An LCC evaluationcomputes the total
heating andcooling loads), providingspecific long-runcosts of a numberof potential actions,
cost, energy (and demand), andlife-cycle cost and selects the action that minimizes the long-run
information, by cost-effective technology, costs and maximizes the NTV of the energy in-

vestment. These requirementsare discussed in
The second method PNL addressesare those more detail in AppendixA.

EROs not analyzed by the FEDS software. This
analytical approachis a three-step, manual- 4.1 Resource Assessment
calculation (hereafterreferredto as "manual")
process that has been developed by PNL to make This section summarizesthe results of the ERO
ERO selection, evaluation, andprioritization analysis, andaggregatesthe savings potential into
manageable. The steps are the following: majorend-usecategories. The specific EROs are

describedin detail in Volume 3, Resource Assess-
s Preliminary Screening. Select promising EROs merit. Analysis results are presented in 11 com-

from a master list (see Table 1.1 in Volume3, mon energy end-use categories (e.g., boilers and
Resource Assessment), consideringthe site's furnaces, service hot water, and buildinglighting).
mission, building stock, end-useequipment

4.1



The use of two analysis methodscomplicates Once details of a cost-sharingagreementwith the
reportingof summaryresults. The FEDS soft-, utilityhave been reached, theeconomic analysis
ware calculates its own baseline energycon- can be redone at any time.
sumptionbased on 30-year average weather data,
while the manualcalculationsuse information The operationsandmaintenance(O&M) say-
developed in Volume2, Baseline Detail. This ings are a reflectionof the incrementalcost differ-
makes it possible to only summarize the resultsas ence bet_,een the cost of maintainingthe existing
"FEDS"and "Manual,"andno single grandtotal equipmentand that of maintainingnew or retro-
for energy or cost savings is available. Further fittedequipment. Becausemaintenancecosts of
details on the FEDS softwareand the summary new or retrofittedequipmentare often the same as
resultsare provided in Sections 1 and 3 of the costs to maintainthe existing equipment, this
Volume3. incrementalmaintenancecost is often zero.

As illustratedin Table4.1, the presentvalue To accompany Table4.2 is Table4.3, which
(PV) of the installed cost of all EROsconstituting presentsa breakdownand summaryof boththe
theminimumLCC efficiency resource(i.e., cost- energyand demand savings for the first year and
effective)at Fort Stewartis approximately full implementationof the cost-effectiveenergy
$14.2 million in 1993 dollars (19935). The PV of resourceat FortStewart. The "NAs" in the table
the savings associated with this investmentis reflectthe restrictionthat the currentversion of
approximately$47.7 million, for an overall NPV the Level-2 softwaredoes not report demand say-
of $33.4 million, ings separately,and that there are no demand

chargesfor fossil fuels.
Table4.2 provides a breakdownand summary

of the cost-effective energyresource at Fort The cost-effective ERO results have been
Stewart. Cost-sharing andrebate incentivesfrom aggregatedby EROcategory. Hot water EROs
the utility would normally be factored into the representthe greatest efficiency resource,
analysis. Because the applicabilityof potential accountingfor 25.5 % of the total energy savings.
demand-sidemanagement (DSM) programsfrom Lightingandheating also representsignificant
the electric utility, GeorgiaPower Company savings;each are approximately20% of the total
(GPC), is uncertain,Fort Stewartproject maria- 245,244 MBtusavings available. Cost informa-
gers decided that this documentwouldpresent an tion, brokenout by ERO category, is not available
economic analysis from the government-funding- at this time.
only perspective. That way, if no cost-sharing
with the utility couldbe arranged,the document Tables 4.4 and4.5 presentthe breakdownand
would present a conservativeestimate of potential summaryof the total fuel balance at Fort Stewart.
savings to Fort Stewartand FORSCOMin their Table 4.4 shows the energyconsumption andsav-
planningfor implementationof variousEROs. ings predicted by the Level-2 software, for those

Table 4.1. Total Savings, Cost, and NPV (19935)

TotalPresent Total Present TotalNet
Value of Installed Value of Present

Cost All Savings Value

14,236,298 47,679,260 33,442,962
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Table 4.2. Summaryof the Cost-EffectiveEnergy Resource at Fort Stewart(19935)

' p.,,.,ntVslue p_,entValueof P.,.e.tValue P,'...ntValue ' p,...ntValu'e 'ro,.lNet.....
of Installed Energy and of O&M of Replacement of Total Present

ERO Category Cost Demand Savings Savings Savings Savings Value

Cooling ' 15,071 " II1,175 0 (13',957) 9_/,218 '82,147

E_I Lighting _),000 " 933,740 '" 0 (16,203) 917,537 877,537

FE_)S Level-2 ' 10,716,690 HA NA " NA 35'65'3,362 24,936,672

Motors' 2,75'9,046 '" 7,096,458 (8,811) 1,175,93'8 8,263,585 5,504,539

Trans. & Dist. 14,440 ...... 937,801 (44) ' 0 937,757 923,317

Trampo_tion 691,051 1,2791193 1,142,653 (612,045) 1,809,801 1,118,750

' Totals 14,71'6,690 ....... HA HA '" HA 47,679,260 .] 33,442,962

Table 4.3. Summary of the Energy and Demand Savings at Fort Stewart

....... First Year .... FirstYear Full implement '" Full Implement Annualized Ener_,y

Energy Savings Demand Savings Energy Savings Demand Savings and Demand
ERO Category (MBtu) (kW-mo) (MBtu) (kW-mo) Savings (1993 $)

.......Co01ing(Level-2) 30,953 NA ..........30,953 " NA ' NA

--Cooling 323 277 323 277 7,117

......Heating (L,evel-2) 51,429 NA '51,429 .... NA ......... NA

.....Hot Water (Level-2) " 62,i79 ...... NA 62,579 .... NA NA

--Lights (Level-2) 50,335 NA 50,335 NA NA

Ext. Lighting 7,953 52 7,953 52 59,771

Motors 32,i74 i5,329 34,234 1"1,837 ..... 454,258

....Trans. & Dist. 4,284 2,457 4,284 "' 2,457 60,030

Transportation 0 0 ' 3,603 '{) 81,884 '

Vent (Level-2) 5,215 N A 5,215 N A N A

.....Totals 245,244 NA 250,907 NA NA

Table 4.4. Fuel Balanceat Fort Stewart: Level-2 EROs

Existing Resulting NetConservation

"' EnergY'U_ ......... Dermmd ' Energy Use Demand Energy Use Den_nd
Fuel Type (MBtu) (kW-mo) (lVlBm) (kW-mo) (MBtu) (kW-mo)

ChilledWater 112,127 NA 92,204 " NA "' 19,921 NA

D_strict Hot Water 1 i'5,595 .... NA 77,899 NA 37,696 NA -"

"" Electricity 47i,611 NA .... 386,663 NA 84,948 'NA

Fuel Oil 0'2 ' 53,377 NA 38,475 NA 14,901 NA

Natural Gas 159,333 NA 138,811 NA 20,523 NA

Propane 3'6,655 ..... NA 14,133 NA ' 22,522 ....... NA

Totals 948,698 " NA 748,185 .... NA 200,511 NA --
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Table 4.5. Fuel Balance at Fort Stewart: Manual EROs

Existing Conservation New Load Resulting Net Conservation

Energy Increased

Energy Use Demand Energy Increased Energy Energy Use Demand
Use Demand Reduction Reduction Use Demand Use Demand Reduction Reduction

Fuel Type (MBtu) (kW-mo) (MBtu) (kW-mo) (MBtu) (kW.mo) (MBtu) (kW-mo) (MBtu) (kW-mo)

Diesel 11,848 NA 6,733 NA 0 NA 5,116 NA 6,733 NA

Electrici_, 510,244 278,8i0 46,'794 20,622 0 ........ 0 463,450 258,188 46"_794 20,622

Fuel Oil g2 67,5101 NA 0 NA 0 NA 67,510 NA 0 NA

Fuel Oil #5 80,020 NA 0 NA 0 NA 80,020 NA 0 NA

0asoline 16,774 NA 14,882 NA 0 NA 1,893 NA 14,882 NA

Natural Gas 143,900 NA 0 NA 18,012 NA 161,912 NA (18,012) NA

Propane 15,842 NA 0 NAI 0 0 15,842 NA 0 NA

Wood Chips 600,300 NA 0 NA 0 0 600,300 NA_ 0 NA

Tqtals 1,446,439 278,8'10 68,408 "' 20,622 18,012 0 1,396,042 258,188 50,396 20,622

EROs currently analyzed by Level-2. Table 4.5 The end uses of chilled water and district hot
shows the energy consumptionandsavings pre- waterwere not broken out by fuel. The estimated
dicted for the EROs not coveredby Level-2. The annualchilled water use is 9,271,891 ton-hours.
existing energy consumption in Table4.4 is calcu- Full implementationof all chilled waterEROs
lated by Level-2 basedon a 30-year-average results in a reductionof 1,640,154 ton-hours, or
weatherfile, while the energy datain Table4.5 is 18% of total consumption. The estimated annual
for FY90, as reportedin the Volume2 compan- districthot water use is 115,595 MBtu. Full
ion reportto this document(Keller et al. 1993). implementationof all districthot water EROs
Total fuel use after ERO implementationwas de- results in a reductionof 37,696 MBtu,or 33% of
termined, wherepossible, by subtractingthe total total consumption.
fuel savings from the total existing fuel use. The
"NAs" in the table reflect the restrictionthat the For non-buildingEROs, the estimated annual
currentversion of the Level-2 softwaredoes not electricity consumptionat Fort Stewartis 149,500
report demandsavings separately,and that there MWh. Full implementationof all electric EROs
are no demandcharges for fossil fuels, results in a reductionof 13,700 MWh. This re-

presents a reductionof approximately9.2 % over
For building EROs (analyzedby Level-2), the total electricity consumption. The estimated

estimated annualelectricity consumptionat annualfossil fuel consumption(naturalgas, #2
Fort Stewart is 138,181 MWh. Full implementa- fuel oil, propane, gasoline, and diesel) at
tion of all electric EROs results in a reductionof FortStewart is 255,875 MBtu. This total ex-
24,889 MWh. This representsa reductionof ap- cludes wood chip and #5 fuel oil use, as well as
proximately 18.0% over total electricity consump- any diesel and gasoline used for vehicles not
tion. The estimated annualfossil fuel consump- addressedthroughEROs. Full implementationof
tion (naturalgas, #2 fuel oil, and propane)at all fossil fuel EROs results in conservationof
Fort Stewart is 249,365 MBtu. Full implementa- 21,614 MBtu and a new load of 18,012 MBtu, for
tion of all fossil fuel EROs results in net conserva- a net reductionof 3,602 MBtu. This represents
tion of 57,946 MBtu. This representsnet conser- conservationof 8.4% of total consumption,new
vation of 23.2% of total consumption, load of 7.0%, and an overall decrease of 1.4%.
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Energy resource potential is described with the energy resource potential in MBtu's by fuel type
following four figures: Figure 4.1 describes the for building (Level-2) EROs, and Figure 4.4
net present value, Figure 4.2 describes the energy describes the energy resource potential in MBtu's
savings for all EROs, Figure 4.3 describes the by fuel type for non-building EROs.
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5.0 Implementation Strategy

Thepurposeof the integratedresource planning s operationsand maintenance(O&M)
(IRP) process is to develop an analyticalandra- considerations
tional approachto reducingthe energy consump-
tion (and energy cost) at FortStewart. The imple- • environmentalimpacts.
mentationstep of this process reviews energy
resource opportunities(EROs) identifiedin the The EROsfor electric and fossil fuels were
integratedresource assessmentand develops a reviewed and categorizedbased on the selection
frameworkfor a five-yearenergy management criteriaand Fort Stewartpriorities. EROs with
plan. Whenfully developed, this plan will discuss relativelysmall investmentcost andsignificant
the types of projects, timing, sourcesof funding, savingswere singled out for prompt implemen-
andother considerationsfor Fort Stewart. In ration. EROswith significantEnergy Conser-
addition,a strategyfor negotiatingwith the elec- ration InvestmentProjects (ECIP)potential were
tric utility (GeorgiaPowerCompany) and the gas identifiedfor documentingand submissionin
utility (Atlanta Gas Light Company)needs to be accordancewith ECIP programrequirements.
part of this plan to fully take advantageof the
utility incentivesoffered throughpromotionaland Additionalprojects, which are not part of the
demand-sidemanagement (DSM) programs. PNL assessment, were suggestedby the workshop

participants. Some suggested projectstake advan-
In 1993, two implementationplanningwork- rage of on-going energy activities at Fort Stewart,

shops were held in Huntsville, Alabama--the first some involve special technologies, and others
in June andthe second in July. Presentat both encourageregular reviews of institutionalpro-
workshopswere staff from Fort Stewart, U.S. grams. With the exception of institutionalpro-
Army Forces Command FORSCOM),Huntsville grams, to determinethe cost-effectiveness of these
U.S. Army Corpsof Engineers(COE), and additionalprojects, and to be consistent with the
PacificNorthwest Laboratory(PNL). PNL assessment, special technologies andprojects

need to be evaluatedusing the federally mandated
The objective of the first workshopwas three LCC methodology.

fold: identify majorprojectgroups, time-phase
the projects, and integratetheprojects into the At the workshops, nearly 1900 EROs were
Fort Stewart Vision 2004 program, divided into 45 projectsto be implementedover

_henext five years. These EROs are the
At the secondworkshop, PNL providedback- "winners," that is, they possess the largestnet

groundon the FacilityEnergy Decision Screening presentvalue compared to similar technologies
Level 2 (Level-2) analysis, and the criteriafor using the same and alternatefuels. Examplesof
projectselection were established. The major majorprojects to be initiated immediately at Fort
selection criteria included: Stewartinclude:

• financial/cost effectiveness • A buildingenvelope energy efficiency improve-
mentproject, includingboth residential and

• technology selection (risk, orderof non-residentialbuildings,that upgradesor
implementation) installs insulation, weatherization,and window

technologies. Includedin the project is to
• mission considerations acquireall DSM incentives availablethrough

the GPC integrated resourceplans approvedin
• savings verification requirements 1993.
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• Replacingstandardemciency motorswith high 5.1 Utility Partnership Status
efficiency or variablespeeddrive motorswill

result in significant energy reduction. The The passage of Georgia House Bill 280 re-
project includes analyzing and determining if quired that Georgia Power Company (GPC) file an
the motor is oversized for its application, which integrated resource Plan (1RP) that establishes
will result in additional energy savings, supply-side and demand-side management re-

sources. The utility will require significant load
• Immediate transmission and distribution energy (kW) in the near furore to meet the system needs.

efficiency opportunities exist in two areas, GPC filed an IRP on January 10, 1992, in which
power factor correction and conservation volt- new demand-side management (DSM) programs
age reduction. Both of these opportunities are were introduced for approval by the Georgia
particularly attractive because of their low Public Service Commission (GPSC). The esti-
investment cost and immediate energy savings, mated avoided cost for baseload in the IRP is

2 cents/kWh and $350/kW. Therefore, DSM pro-
Other projects to be subsequently implemented gram incentives were designed based on the
include: avoided cost of capacity.

• water conservation measurers with particular The GPSC ruled on the GPC and the Savannah

emphasis on programs contained in the Energy Electric and Power Company (SEPCO) IRPs on
Policy Act of 1992, July 8, 1992. PNL, with co-funding from the

Army, FEMP and the Air Force, analyzed both
• residential and non-residential domestic hot the IRP filing by GPC and the GPSC ruling on the

water system replacements, and adequacy of the IRP filing. _') PNL provided this
review to the Air Force, FEMP and the Army for

• adding timers, photo-sensors, and similar con- comment. The GPSC found significant short-
trois to outdoor recreational and physical train- comings in the IRPs, particularly with the number
ing lighting systems, and level of incentives offered for DSM programs.

Based on the GPSC ruling, GPC and SEPCO filed
Figure 5.1 presents a proposed implementation additional and more aggressive DSM programs.

schedule of projects developed from the Integrated

Resource Assessment and the workshops. The In late 1992, GPC withdrew and refiled its
project descriptions, located in Appendix B of this commercial/industrial and its custom DSM pro-
document, were taken from the draft Fort Stewart grams, subsequently refiling a modified commer-
Extended Energy Project Implementation Plan cur- cial/industrial program only. The custom pro-
rently being developed by the U.S. Army Corps gram, which is generally the most viable to large
of Engineers, Huntsville. The reference numbers federal installations, was not refiled.
in the left column of Figure 5.1 correspond (by
fiscal year) to the numbered projects in
Appendix B. Some project durations are shown (a)LetterReport:CriticalReviewof GeorgiaPuwerCompanyIntegratedResourcePlanandtheGeorgia
on the schedule, but most of these projects will Public Servize Commission Ruling on GeorgiaPower
require several years to design, procure, and fully Company and Savannah Electric and Power Company

implement, and although not shown, may go lntegrmedRemurce Plans. Pacific Northweat

beyond the end of the fiscal year. Verification of laboratory,Richland,Wuhington, August 1992.

the energy savings will continue for the life of the
equipment.
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Extenr!nd Energy Proj.ct Impl.m.ntation Pl.n FY 1994.................. ,i ,,

Ref # .... Activity oct Nov Dec J.n F.b M.r Apt M.y Jun Jul Aug S.pi i

6 Ball Field Lighting _ __ _
, ,,,

Decision suPPort to Op.ratione and

16 L.undry Plant Evaluation _ __ _:_:_:_;_:_:_;-'.:_::i._i:: i__
,,

Utility Monitoring

I and Control Syst.m (UMCS) Addition _' :-i::i!_-_ :- :!: _ _: £..... _'._;
....... , .....

3 Hot Water - Residential _ i__'i_ :*::_;:'-:::::_;;:_:_::_'_._ ....
....... i .... H.

18 El.ctdc.I Distribution Syttem Privetiz.tion _i !_ __::.,.........- _,. ,..-.... ._:_;.::_" :'<::_:::._-::

14 Pursu. D.m.nd Side M.negem.nt Issues _ i :_._:e_._.

High Effici.ncy/V.riable Speed "'

s O,v.Motor.(Repl.c.Imm._.t.ly) _iii_-__--__ _i___i__

11 High Effici.ncy Motors {Replace on Failure) _ _?_ :'__- _._:_}i_.':'._:.:_ :_."_.... _-_: _:B: _._'_:

4 Hot Water Non-Reeidenti.I _i ::__i _.... _#

,,,,

High Temperature Hot Water (HTHw)

13 .nd Chilled Water Distribution Syst.me _ ,,,_i_._i_:+:_,_:._.._:_+,:::.,:_. _. .. _,:_-_:+.._.:._:_._

Heating- Non-R.sidential

2 Boil.r..ndFurnac. __ii __!i__
, .,

17 iWood Chip Demonstration _ __i.''_:_-_:-_._--;_-i:_i_---:-_:-:--i__

Energy Rates, Fuel Switch.

orMar.E.ici..,Euipman,

Figure 5.1. Fort Stewart Extended Energy Project Implementation Plan



Extended Energy Project Implementation Plan FY 1995

Ref # Activity Oct Nov Oec Jan Feb Mar Apt May Jun Jul Aug Sap

3 Pow.,Fac,o,Co..c_o. _ili_i

13 Transmission and Distribution System _::! _?i __i!i __:

Shared Energy Savings (SES) ::__:11 .ae.widaCo.,ract _i !_! __ _ _
Decision Support to Operations and Maintenance

4 Central Plant Efficiency Upgradee _ _! __!

10 Renewable Energy Opportunity _-'_ii __

r.h 8 Interior Ughting - Residential 1E_t_!!_ !__!::_'; " _'

2 Water Conservation _i:!!_i!__ i!_ __1_ _ _i

Utility Monitoring and Control System,

9 Intedor Ughting - Non-Residential _i i_ _i i _'_._! i_ _- _-._ __i

? R.eid.ntialHotWare,_ualSwitc_no [_ i_ ___

6 Building Envelope- Residential _ _!ii_ _i

5 Building Envelope- Non-Residential _._'_ _ .__ _i __i

Figure 5.1. (contd)



i

ExtendedEnergy ProjectImplementation Plan FY 1996

Ref I Activity Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sap
,z ,i

1 Natural Gas Vehicles _ i_ __!

•

s PeakShavi.gPostWi_.Eval.etio. _ _ _ _i __
High l:emperature Hot Water (HTHW)

3 end ChilledWater Distribution _ _ _ _! _ _

4 P_v.ti.tionSewerendWar _ _i_i
L

Competitively PurchasedElectricity

2 (Wh.elingi _i _ i_

ExtendedEnergy Project Implementation Plan FY 1997
.

4 Appliance Replacement _ ;_:_._:_i_._!_:___i _:_i;:_'_...'_z_:__.__:_::.-_:'.:L_
_.h

1 Heating end Cooling- Residential _ _ __ii _':'._ __ i__

,,

2 Transmissionend Oietn"oudon _ _ __| ii

Extended Energy Project ImplementationPlan FY 1998

1 Cogeneretion for 3,:1 Brigade _ _ !!_ _

2 Propane Plant Expansion _ _\_:-__

3 Methane Recovery from Landfill _ !__i __ii

' I CoganeretionC_pecity _i_1.__

Figure 5.1. (contd)



On January 5, 1993, the GPSC ruled on the are particularly attractive to Fort Stewart, but they
Application of Georgia Power Companyfor are not without merit either. The two programs
Cern'fication of Demand-Side Programs. The lack attractiveness because they apply to only a
ruling granted in part GPC's residential DSM few of the myriad of efficient technology oppor-
programs. The applicability of the residential tunities available and the incentives are minimal.
program to a federal installation such as Fort Nevertheless, some efficient technology's capital
Stewart was subject to debate. GPC eventually costs can be reduced by the GPC DSM program
wrote a letter(-)declaring as its position, " ... the and where applicable and life-cycle-cost effective,
approved residential program is fully applicable to Fort Stewart should take advantage of the savings.
all military family housing units located at DoD
installations serviced by Georgia Power through- Atlanta Gas Light (AGL) Company submitted
out the State of Georgia." The letter was re- its integrated resource plan to the GPSC in
viewed for opinion by staff of the Regulatory Law December 1992. Subsequently, the Commission
Office, Office of the Judge Advocate General, rejected the IRP in its entirety for reasons outside
Department of the Army, the official federal of the scope of this discussion. Because of the
intervener in the State of Georgia. The opinion rejection, AGL does not have an approved DSM
expressed was that the letter justified considering program at this time.
the residential DSM programs offered by GPC.

Fort Stewart should acquire all possible effi-
The Application of Georgia Power Company cient technologies in the most expedient manner

for Certification of Commercial and Industrial available. During the next two years (and
Demand-Side Programs was ruled on by the beyond), Fort Stewart can expect new and revised
GPSC on August 5, 1993. The GPSC's order DSM programs from both GPC and AGL. Stay-
grants with modifications GPC's commercial and ing appraised of developing and evolving DSM
industrial programs, which includes a Small programs will provide several benefits to the Fort.
Business Rebate Program, a Custom Financing For instance, limited resources and time often
Program for New Construction, a Custom force deferring implementing desirable efficient
Lighting Program, and an Energy Analysis technology opportunities. Staying appraised of
Service. developing DSM programs will help in determin-

ing which technologies to defer, and for how long.
Neither the residential nor the commercial/ Another benefit involves the on-going process of

industrial DSM programs approved by the GPSC reviewing and revising the energy efficiency im-
plementation plan. Staying appraised of develop-

(a) Georgia Power Company letter, to Major General Paul ing DSM programs will ensure that revisions to
E. Black'well, Comnmnding General Fort Stewart, from the implementationplan take advantage of new

w. paul Bowers, Vice President, Retail Sales & DSM opportunities.
Services, dated May 18, 1993.

5.6



6.0 Conclusions And Recommendations

The integratedresourceassessment at Fort explored for c*.herelectric, non-electric, and
Stewartwas the firstopportunityto analyzea fuel-switchingprojects. Otherfunding sources
majorsite using the Facility EnergyDecision include(but are not limitedto) the Energy
ScreeningLevel 2 (Level-2) software. The signif- ConservationInvestmentProgram (ECIP) and
icant conclusions and lessons learned from this Shared Energy Savings (SES).
work include:

• The implementationprocess, although predomi-
• This systematic approachto identifying energy nately directed toward acquiring energy ef-

opportunities providesa frameworkfor long- ficient technology, also must consider and
range energy planning which includes a means integrateother issues thathave potential to
to achieve the mandated energy reduction affect energy consumption. Examples of other
goals. The projects identifiedfrom this analy- issues include regular reviews of utility rate
sis can be implemented over a period of several schedules, energy standards for retrofitand
years as funding is available, new construction, and institutional procedures

that ensure energy efficient technologies are
• FEDS Level-2 software results are significantly installed when replace-on-failureoccurs.

more accurate, complete, and comprehensive
than results which wouldhave been produced * The EnergyPolicy Act of 1992 provides
using alternativemethods. Results with com- Fort Stewart new andexpanded opportunities in
parablelevels of detail and accuracy(i.e., other energy-relatedtechnologies such as
interactiveeffects) would be impossible to water, solar and other renewables. Further
obtain using manual methods, andfar too costly evaluationof these opportunitiesshould occur
to attemptto combine an arrayof existing soft- following the same life-cycle cost methodology
ware systems. (10 CFR, Part436) as all other EROs evaluated

in this assessment.
• Substantialenergy reduction and cost savings

are available at Fort Stewarteven with the The major recommendationsof this assessment
exceptionally low cost of energy for electricity, include:
natural gas, and wood chips. Building EROs,
analyzed using the Level-2 software, provide a • The Level-2 input file is a detailed record of all
savings of 21.1% of the annual energy con- of the facilities on Fort Stewart. Maintain and
sumption and 20.3 % of the annual energy ex- improve the Level-2 input file as more detailed
penditures. Non-building EROs, analyzed by information becomes available and as the Fort
the FEDS process, provide a savings of 6.6% changes with time, especially with the imple-
of the annual energy consumption and 7.6% of mentation of Vision 2_4. Some of the changes
the annual energy expenditures, that can affect the results include new construc-

tion, building demolition and decommissioning,
• DSM funding through Georgia Power Comp- utility rate changes, and ERO implementation.

any appearslimited to the differentialcosts of a These items will affect the LCC effectiveness
limitednumberof efficienttechnologies. DSM of the remainingEROs and may result in the
funding is not availablefrom AtlantaGas Light additionof more EROs.
Company, but it and GPC can be expected to
have new, more extensive programsin the • MaintainfunctionalFEDS Level-2 software at
future. Otherfundingsources should be FortStewart. The Level-2 software is a tool
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thatprovides capabilitiesbeyond analyzing the funding) and new energy savings suggestions
LCC effectivenessof EROs. The Level-2 ("whatif' ideas.) Use of the Level-2 software
software can be used to quicklyandmethod- provides consistency and auditableresults in
ically examine manytypes of proposals (such accordancewith federal regulations.
as shared energy savings and alternative
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Appendix A

Life-Cycle Cost Methodology

According to the provisions of 10 CFR Under the NIST methodology, energy prices
Part436, t federal agencies are requiredto analyze are escalatedand costs and benefits arediscounted
all potentialenergy investmentsusing a life-cycle using factorstaken from the currentedition of
cost (LCC) methodologydeveloped by the "Energy Prices andDiscount Factorsfor Life-
NationalInstituteof StandardsandTechnology Cycle Cost Analysis." Costs and benefitsare
(NIST).2 The NIST LCC methodology calculates analyzed over a 25-year period, reflecting the
all relevant costs of a project and discountsthem averageexpected remaininglife of a typical
to result in presentdollars, and then subtractsthat building. Otherkey assumptionsin the
sum from a similarly constructedLCC of baseline, methodology are:
currentconditionsor technology. This difference
is called the net presentvalue (NPV) of the action s Prices for all goods andservices (e.g., installed
being considered. Actions are cost-effective if the cost of a technology) will vary at the same rate
NPV is positive and greaterthan the NPV of alter- as the inflationrate; thereforethe "real" rateof
nativeactions. Following this methodology inflationis zero.
results in minimizingthe LCC of energyservices
at a site. • Energy or fuel prices vary at a ratedifferent

than thatof the inflationrate. NISTreports the
This economic analysis is centralto the Federal value by which the energy prices vary from the

Energy ManagementProgram(FEMP)model ap- real rateof inflation(the escalationrate).
proachfor federal energy efficiencyusing the
FEDS (FacilityEnergy Decision Screening)sys- • All costs and benefitsare discountedusing the
tem to develop a fuel-neutral assessmentof facil- currentfederal discountrate (4.0% real for
ities to identify and quantify energy efficiency CY 1993).
resources, supply alternatives,and fuel-switching
opportunities. • All EROs are analyzed for a 25-year period.

This does not meanthata 25-year life is
All energy resourceopportunities(EROs) assumed for all installed equipment: actual

identifiedby the FEDS assessment and described estimatesof equipmentlife are used, and the
in the Volume3 Resource Assessmentreport costs of replacingworn out equipmentover a
(Sullivanet al. 1993) are therefore subjectedto the 25-year period are incorporated. The 25-year
LCC economic analysis to determinetheir cost- analysisperiod also does not mean that all
effectiveness. The purposeof the FEDS assess- streams of savings from EROs are assumedto
mentis to identify the facility energy efficiency endure25 years: many are assumed to dis-
resource alternatives availableto decision makers; appearas the existing equipmentis replaced
the economic analysis provides an estimateof the with more efficientequipmentas partof the
installed cost and energy savings of the cost- baseline.
effective resourceavailableat a facility using the
most currentand realistic assumptionspossible. • The analysis assumes thatupfront uncon-
individual projectsand actions consideredfor strained federal financing (at the federal
implementationshould be examined and analyzed discountrate) is availablefor all potential
more thoroughly at a projectlevel prior to design energy efficiency improvementsandactions.
and implementation.
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The last assumption, unconstrained(unlimited) assessment. In every case, the analysisteam
federal financing, is incorporatedinto the LCC attemptsto make the most realistic anddefensible
analysisto determinethe total cost-effective assumption. Where uncertaintyexists, the team
energyefficiency resourceat a site. Therefore, attempts to erron the side of conservatism.
the analysis (underthe unconstrained fundingas- Therefore, the resultingestimateof the total cost-
sumption)results in a menuof all identified effective energy efficiency resourceis a minimum
energyproject opportunitieswhose benefits exceed estimateof the total potentialresource, given the
their costs, above assumptions. A more exact estimateand/or

the developmentanddesign of projectsmay
In the presence of constraints on the funding requirea detailedfacility audit which is beyond

availableto implementthese projects, some the scope of a FEDS assessment.
methodof prioritizingthe projects is needed, It is
for this reasonthat a savings to investmentratio References
(SIR) is calculatedto rank orderprojectsstarting

with the projectwith thehighest SIR. This rank- 1. 10 CFR Part436. 1990 U.S. Departmentof
ing allows availablecapitalto be allocated to those Energy. "Federal Energy Managementand
cost-effectiveprojects in an orderthat results in PlanningPrograms." (Revision as of
the greatestsavings per dollarof investment. January 1, 1990.) U.S. Code of Federal

Regulations.
For most agencies or facilities, the entire list of

cost-effective projectsfrom the LCC analysis is 2. U.S. Departmentof Commerce, National
significantand cannotbe financed from a single Bureauof Standards(NBS). November 1987.
source. Rather, all availablefundingsources need IAfe-Cycle Costing Manual for the Federal
to be determined. Fundingsources includefederal Energy Management Program. NBS Handbook
funds (MILCON, ECIP, Federal EnergyEffi- 135, Prepared for Federal EnergyManagement
ciency Fund); utility financing includingutility ProgramStaff Office, U.S. Departmentof
offered rebatesor other financialassistance; and Energy. U.S. GovernmentPrintingOffice,
energy services industry-financedprojects. Each Washington,D.C.
of these funding sourceshas its own requirements

and its own costs and therefore the cost- 3. NationalInstituteof Standardsand Technology
effectivenessof individualprojectsneeds to be (NIST). 1992. Energy Prices and Discount
evaluatedusing the LCC analysis adjustedfor Factorsfor Life-Cycle Cost Analysis 1993.
each potential fundingsource's costs and NIST Handbook135, NationalTechnic_
constraints. InformationService, Springfield, Virginia.

Many assumptions in additionto those listed
above are requiredin the course of a FEDS
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Appendix B

Fort Stewart Extended Energy Project Implementation Plan

FY 1994

1. Utility Monitoring and Control System fuel switches to or from gas or electricity in all
(UMCS) Addition non-residentialbuildings.

This project consists of utilizing the UMCS 5. Hlgh-Ellidency/Variable Speed Drive
five-year indefinitedelivery order contractto add Motors (Replace Immediately)
to the UMCS for items such as connectingexist-
ing emergencygeneratorsto the system to be util- Many motors, particularlyfor fan andpump
ized to reduce the peak electricaldemand. Also, applications, are either oversized or sized to meet
the system will be utilized to shed electrical loads the maximumload. Evaluate single speed and
duringpeak electrical demandhours, to activate/ variable speed drive motorsto determine if cor-
deactivate equipmenton time schedules, and to rect sizes are being used. Develop mechanisms
performother energy conservationfunctions, to track motorreplacementsand associatedsay-
Design of the first delivery order has been com- ings. For existing single speed standardeffi-
pleted. The basic contractwas awarded 19 July ciency motors, replace with high-efficiency
1993. models. A variable speed drive adjustsmotor

speed to meet only the required load, greatlyre-
2. Heating - Non-Residential Boilers and ducing unnecessary energy consumption. Vari-
Furnaces able speed Drives are not typically considered for

motors below one horsepower.
Boiler and furnace replacement/upgradeto

higher-efficiencymodels will be evaluated. This 6. BaUfield Lighting
project also considers potentialfuel switches to or
from gas or oil in all non-residentialbuildings This project consists of adding timer controls
with these fuels available, to existing ballfield/physicaltraininglighting sys-

tems. The controlsallow for a predetermined
3. Hot Water - Residential amountof time to elapse before turningoff the

lights. The controlsdo allow for a manual over-
Replace existing gas and electrical water ride as well as timed reset if necessary.

heaterswith new efficientmodels in the family
housing areas. This project also considers poten- 7. Seahorse Test Bed
tial fuel switches to or from gas or electricity in
all residentialbuildings with these fuels available. This is a demonstrationproject. Gas-fired

waterheaters will be installed on the exterior wall
4. Hot Water - Non-Residential of selected family housing units and metered.

The life-cycle cost of the system will be eval-
Replace existing gas and electric waterheaters uated. Equipmentmonitoringset to begin in

with new efficientmodels for non-residential January 1994 and runone year. Test results to
buildings. This projectalso considerspotential be publishedlate calendaryear 1995.
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8. Energy Standards for New Construction replacementandassociatedsavings. These
motorsare typicallyused for fan and pump appli-

The project will involve developmentof instal- cations. High-efficiencymotors are typically not
lation-wide standards to ensure thatany new con- consideredfor motors below one horsepower.
structionis as energy efficientas practical. The
standards will utilize the latest guidelines/ 12, Decision Support to Operations and
standards from the Departmentof Energy (DOE), Maintenance (DSOM)
the Departmentof Defense (DOD), the Corps of
Engineers (COE), and other sources. DSOM has the potential to save operations,

maintenance, andfuel costs for the CentralEn-
9. lee Storage Plant ergy Plant. In addition,DSOM can significantly

enhance safety and provide the capabilityto meet
Evaluatethe effectivenessof the existing ice existing and futureenvironmentalrequirements.

storage facility and provide recommendationsre- This projectwill evaluatethe CentralEnergy
garding the applicationof the ice storage concept Plant to determinethe extent of the economic say-
as a method for space cooling and electric peak ings available in operations, maintenance, and
shaving, fuel costs from DSOM.

10. Energy Rates, Fuel Switch, or More 13. High Temperature Hot Water (HTHW)
Efficient Equipment and Chilled Water Distribution Systems

Every two years, evaluatethe installation's Perform EnergyEngineering and Analysis Pro-
utility rates and other options, to include gas and gram study to determineif it is feasible to supply
electricity, to determine if they are best suited to additional buildingsfrom the base wide HTHW
satisfy mission requirements. The electricalrates and chilled waterdistributionnetworks.
will includetime of day kilowatt-hour(kWh)
charges andpeak load charges. Future evalua- 14. Pursue Demand-Side Management (DSM)
tions should include the possibility of "wheeling" Related Issues
of energy. (Wheeling is the buying of energy
from another utility andusing the local utility's Continuecoordinationwith AtlantaGas Light
distributionsystem to transportthe energy to the Company to stay abreastof existing and future in-
post.) Analyze Georgia Power's and Atlanta Gas centives with regard to naturalgas. This effort
Light's offeringof services. Also, if there is a includesupgrading equipmentto more efficient
majorchange of facility configurationor as con- models, fuel switching, and extendingdistribution
ditions warrant,evaluate the various sources of systems to new areas.
fuel being used to determine if betterchoices
exist. Fuel switching as well as upgrading to 15. Chiller Replacement
more energy efficientequipmentwill be consid-
ered. This effort is consistentwith growth asso- Due to chlorofluorocarbonregulations, many
ciated with Vision 2004. existing chillers will have to be retrofittedto

utilize alternaterefrigerants. Life-cycle cost
11, High-Efficiency Motors (Replace on analyses wilgbe performedto determine the most
Failure) cost effective alternativesystem consideringretro-

fit of the existing units, new standard refrigera-
Investigate feasibility of replacing, on failure, tion units of higher efficiency, new gas engine

existing single speed standardefficiency motors drivenunits, gas-fired absorptionunits, and
with high-efficiency motors. A standardoperat- ground coupled heat pumps.
ing procedure for replacementon failure is to be
developed. Develop mechanism to track motor
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16. Laundry Plant Evaluation 17. Wood Chip Demonstration

The laundryplant is a majorenergy user, pri- The EnvironmentalProtectionAgency (EPA)
marily as steam. Energy losses occur at many will providefunding to install andconduct studies
points - some of these can be eliminated cost el- on small heating systems fueled with wood chips.
fectively. An evaluation of the existing laundry This is a demonstrationproject. Fort Stewart,
plant and steam distributionsystem should be GA, andCampLejeune, NC, are the two Depart-
completed. The plant has three naturalgas-fired meritof Defense installations underconsideration
boilers which supply steam to hot water genera- for participation.
tors anda steam distributionsystem for use in the
laundryfacility. EvaluationshouZdinclude boiler 18. Electrical Distribution System
efficiency (tune-up), steam leak and steam trap Privatizafion
evaluation. The U.S. Army ConstructionEn-
gineer Research Laboratory(CERL) will be re- Privatizationof the electrical distribution sys-
questedto conductthe evaluation, tern has been proposedby Georgia PowerCom-

pany. Preliminarydiscussionshave takenplace
between Fort Stewart and GeorgiaPower.
GeorgiaPower is to proposethe level of service
and cost of the proposedplan. An independent
life-cycle cost analysis must be performed.
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Fort Stewart Extended Energy Project Implementation Plan

FY 1995

1. Utility Monitoring and Control System 4. Decision Support to Operations and Main-
(UMCS) Addition/Metering Study tenanee - Central Plant Efficiency Upgrade

Evaluate all available systems that achieve the Coordinate with Fort Stewart plant operators
same objectives. Even if Fort Stewart makes an and the Decision Support to Operations and
initial commitment for one year to installation of Maintenance (DSOM) preliminary screening to
Enerlink, continued use of this system should be determine areas within the plant that offer poten-
examined closely in light of functions that can be tial for improved efficiencies and energy con-
transferred to utility control system functions such servation. DSOM has the potential to save opera-
as cost allocation and recovery, bill estimation, tions, maintenance, and fuel costs for the central
and verification, "what if" analysis of different energy plant. In addition, DSOM can signif-
rates to the same consumption, etc. Initiate six icantly enhance safety and provide the capability
months after installation of Enerlink and complete to meet existing and future environmental require-
well before renewal date for lease of software, ments. This project will evaluate the central en-
Evaluate the feasibility of including additional ergy plant to determine the extent of the econ-
equipment and buildings on the existing UMCS to omic savings available in operations,
shed electrical loads during peak electrical de- maintenance, and fuel costs from DSOM, and
mand hours, to activate/deactivate equipment on will provide an installation specific conceptual
time schedules, and to perform other energy con- design.
servation functions. Examples of additional areas
to evaluate for possible energy savings through $. Building Envelope (Non-Residential)
UMCS include central plant boilers and sewage
lift station equipment. Evaluate building envelope energy efficiency

improvement opportunities consistent with Atlanta
2. Water Conservation Gas Light Company and Georgia Power Com-

pany approved demand-side management (DSM)
Identify and evaluate water efficiency and con- programs. Applicable DSM provisions will be

servation opportunities available to Fort Stewart, included in project development. Typical envi-
which are consistent with and support the Energy ronmentally controlled non-residential building
Policy Act of 1992. Potential funding sources for envelope considerations for energy use reduction
feasible projects are also to be identified, include added insulation to wall and/or attic, in-

filtration reduction, weather stripping, attic yen-
3. Power Factor Correction tilation (forced or natural), window replacement

upgrade (higher efficiency), and exterior surface
Power factor correction reduces losses in the finish (roof and/or walls). Coordinate with

distribution system and reduces or eliminates ex- Phase I Whole Neighborhood Revitalization Proj-
tess reactive load charges that the installation in- ect included in Vision 2004.
curs each month. A poor power factor can be
corrected by installing capacitors, typically at the
site substation.
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6. Building Envelope (Residential) 10. Renewable Energy Opportunity

Evaluate building envelope energy efficiency Postwide evaluation of renewable energy op-
improvement opportunities consistent with Atlanta portunities and potential funding sources. Energy
Gas Light Company and Georgia Power Corn- opportunities exist in utilization of landfill
pany approved demand-side management (DSM) methane, solar technologies, and extended use of
programs. Applicable DSM provisions will be wood chips. Methane can be used as a fuel
included in project development. Typical envi- source to power generators for production of
ronmentally controlled residential building en- electricity. Solar power will be evaluated for
velope considerations for energy use reduction in- possible water heating and a solar wall could be
elude added insulation to wall and/or attic, used for space heating of aircraft hangars. Pur-
weather stripping, attic ventilation (forced or nat- chase of new equipment that can process wood
ural), window replacement upgrade (higher products into wood chips will also be evaluated.
efficiency), and exterior surface finish (roof
and/or walls). Coordinate with Phase I Whole 11. Shared Energy Savings (SES) Basewide
Neighborhood Revitalization Project included in Contract
Vision 2_D4.

Develop and award a SES basewide energy
7. Residential Hot Water - Fuel Switching conservation project where a contractor would

evaluate installation conditions and submit energy
Replaces existing gas and electrical water conservation proposals for evaluation and accep-

heaters with new efficient models in the family tance by the government. Upon acceptance and
housing areas. This project also considers poten- implementation, the contractor would receive a
tial fuel switches to or from gas or electricity in share of the resultant savings.
all residential buildings with these fuels available.

12. Gas Dryers in Barracks
8. Interior Lighting - Residential

Atlanta Gas Light Company has proposed of.
The efficiency of building lighting can be ira- fering an incentive to replace existing electric

proved up to 50 percent by retrofitting the clothes dryers in the barracks facilities with nat-
existing fluorescent and incandescent fixtures with ural gas dryers.
high-efficiency fluorescent tubes and electronic
ballasts. A survey of buildings will determine the 13. Transmission and Distribution System
potential for savings (need to investigate possibil-
ity of audit funded by Georgia Power Company). The purpose of this project is two-fold. First,

the project examines the existing transmission and
9. Interior Lighting - Non-Residential distribution (T&D) system for implementing life-

cycle cost effective energy efficiency upgrades.
The efficiency of building lighting can be ira- Second, the project establishes a plan to ensure

proved up to 50 percent by retrofitting the exist- that T&D equipment replaced on failure, or for
ing fluorescent and incandescent fixtures with environmental reasons, is the most cost effective
high-efficiency fluorescent tubes and electronic based on life-cycle cost analyses. The T&D sys-
ballasts. A survey of buildings will determine the tern is being examined for immediate and replace
potential for savings (need to investigate possibil- on failure energy deficiency opportunities. At
ity of audit funded by Georgia Power Company). this time, the plan to ensure equipment replaced

on failure is the most cost effective is proposed
for development.
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Fort Stewart Extended Energy Project Implementation Plan

FY 1996

1. Natural Gas Vehicles 3. High Temperature Hot Water (HTHW) and
Chilled Water Distribution

Investigate the feasibility of converting
gasolinepoweredvehicles to natural gas. Recent If determined to be feasible, additional build-
DOE guidance requires that by 1998, fifty per- ings will be added to the base wide HTHW
cent of administrative vehicles use alternative distribution network and the base wide chilled

fuels. Coordination with GSA and Atlanta Gas water distribution network. Funding is to be
and Light is required. Preliminary studies have determined.
begun. Huntsville Division provided Fort Stewart
with technical analysis. Studies will be funded by 4. Privatization - Sewer and Water
FORSCOM.

Investigate the economic feasibility of privatiz-
2. Competitively Purchased Electricity ing sewer and water distribution systems. An
(Wheeling) Independent Government Estimate (IGE) must be

prepared to determine the costs/benefits. Funding
Investigate the opportunities available to min- is to be determined.

imize the cost of purchased electricity in accor-
dance with anticipated federal legislation requir- 5. Peak Shaving - Post Wide Evaluation
ing open access (often referred to as "wheeling')
to suppliers of electrical energy. Open access to Perform a post-wide evaluation of the installa-
suppliers of electrical energy could occur as early tion's electric utility rates to determine if addi-
as FY 96. Open access to gas suppliers currently tional peak shaving opportunities are available
exists under FERC 636. At this time, project consistent with Fort Stewart's mission require-
activity involves monitoring federal legislative ments and post expansion. This would most
activities associated with open access to suppliers likely be implemented as an addition to the post-
of electrical energy. Funding is to be wide utility monitoring and control system.
determined.
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Fort Stewart Extended Energy Project Implementation Plan

FY 1997

1. Residential Heating and Cooling 4. Appliance Replacement

Evaluate and determine the most cost effective In conjunction with the scheduled family hous-
types of equipment for residential heating and ing revitalization projects, an economic analysis
cooling. Techniques to be considered include will be conducted to determine the most life-cycle
high-efficiency furnaces, high-efficiency central cost effective appliance to select for installation
air conditioning equipment, natural gas-driven and appropriate documents will be prepared
heat pumps, and ground coupled heat pumps, which specify the fuel to be supplied with each

appliance. High-efficiency refrigerators will be
2. Transmission and Distribution installed and one type to be investigated will be

gas-fired refrigerators. Clothes dryer connections
The potential for growth will mean new and will be installed which utilize the most efficient

expanded transmission and distribution (T&D) fuel with electricity and natural gas investigated
systems. This project will evaluate the T&D sys- as a minimum. High-efficiency dishwashers will
terns for energy savings opportunities, including be installed. Gas-fired ranges will be evaluated
consolidation of substations, voltage reductions, for life-cycle cost. Funding is to be determined.
and system redistribution.

5. Privatization - Natural Gas

3. Exterior Lighting
Investigate the economic feasibility of privatiz-

Electrical savings can be realized by replacing ing the natural gas distribution system. An lnde-
exterior lighting (streetlights, security lights, pendent Government Estimate (IGE) must be
residential lights, etc.) with more efficient fix- prepared to determine the costs/benefits. Funding
tures, and in the case of streetlights, removing is to be determined.
some lamps from service and configuring other
lamps to be turned off during periods of low traf-
fic. A study of base exterior lighting will deter-
mine which is cost effective.
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Fort Stewart Extended Energy Project Implementation Plan

FY 1998

1. Cogeneration for 3rd Brigade capacityne_led for propanestorage and for
propane-airmixing. An expansion may be

Powerrequirements for the 3rd Brigadecan be needed to accommodatemission and population
augmentedby cogeneration. A conceptualstudy growth relatedto Vision 2004. Fundingis to be
will determinethe feasibility of utilizing excess determined.
generatorsand steam for cogeneration. Funding
is to be determined. 3. Methane Recovery from Landfill

2. Propane Plant Expansion In 1990/91, the feasibility of recovering
methane from the landfill for use as an alternate

Evaluateadequacy of existing propane-airplant fuel source was investigated. Reinvestigatethe
to continueto provide backupfor naturalgas sup- feasibility based on latest environmentalabate-
ply and the interruptiblefuel rates that applyto ment requirementsand currenteconomics.
FortStewart. If needed, determineadditional
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Fort Stewart Extended Energy Project Implementation Plan

FY 1999

1, Additional Generation and Cogeneration electric power, no new electrical loads, etc. In
Capadty FY 99, additional informationon these items will

be available. Growth plans for the new decade
Assess adequacyof electric power supply and will be betterknown and quantifiedand econ-

feasibilityof cogeneration. An analysis in FY 93 omics will be different. Initiatethis evaluationin
showed that cogenerationwas not feasible based October 1998 for completion in six months.
on existing capitalcosts, sale price of generated Fundingis to be determined.
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