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ABSTRACT

Some of the most difficultproblemsencounteredat federalsites in

reducingenergy consumptionin a cost-effectivemanner revolve around under-

standingwhere energy is being used and what technologiescan be employed to

decrease energy use. Many large federalsites have one or two meters to track

electricenergy use for severalthousandbuildingsand numerous industrial

processes. Even where meters are availableon individualbuildingsor family

housingunits, the meters are not consistentlyread. When the federalenergy

managerhas been able to identifyhigh energy users,the energy managermay

not have the background,training,or resourcesto determinethe most cost-

effectiveoptions for reducingthis energy use. This limitationcan lead to

selectionof suboptimalprojectsthat preventthe site from achievingfull

life-cyclecost savings.

The U.S. Departmentof Energy (DOE) FederalEnergyManagementProgram

(FEMP)has been tasked by the U.S. Air Force Space Command (SPACECOM)to

identify,evaluate,and acquireall cost-effectiveenergy projectsat selected

federalfacilities. PacificNorthwestLaboratory(PNL)(a}is assistingFEMP

in this effort. This is part of a model programthat PNL has developedto

providea systematicapproachto evaluatingenergy opportunities. The program

I) identifiesthe buildinggroups and end uses using the most energy (notjust

having the greatest energy-useintensity)and 2) evaluatesthe numerous

options for retrofitor installationof new technologythat will result in the

selectionof the most cost-effectivetechnologies. In essence,this model

programprovides the federalenergymanagerwith a road map to significantly

reduce energy use in a planned,rational,cost-effectivefashion that is not

biased by the constraintsof the typicalfundingsourcesavailableto federal

sites. The resultsfrom this assessmentprocesscan easily be turned into a

5- to lO-yearenergy managementplan that identifieswhere to start and how to

proceedto reach the mandatedenergy consumptiontargets.

(a) PacificNorthwestLaboratoryis operatedby BattelleMemorial Institute
for the U.S. Departmentof Energy under ContractDE-ACO6-76RLO1830.
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I
This report providesthe resultsof the fossil fuel and electricenergy

resourceopportunity(ERO) assessmentsperformedby PNL at one of Florida

Power & Light'sprimaryfederal facilities--theU.S. Air Force'sSpace Command

(SPACECOM)facility,PatrickAir Force Base (AFB),locatednear Cocoa Beach,

Florida. This is a companionreportto Volume 2: BaselineDetail (Wahlstrom

et a1. 1993) and Volume 3: ResourceAssessment (Sanduskyet al. 1993).
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SUMMARY

The federalgovernmentis the singlelargestenergy consumer in the

United States,with an annual consumptionof 1.46 quads of energy during

fiscalyear (FY) 1991. Evidence suggeststhere is enormousenergy and dollar

savingspotentialwithin the federal sector. With the implementationof the

most life-cyclecost-effectivetechnologies,between 25% and 40% of the annual

energy bill for buildingsand facilities(about30% of the total federal

energy consumption)can be saved. On October 24, 1992, the Energy PolicyAct

of 1992 (EPAct 1992) was issued. The act directsfederalagenciesto reduce

energy consumptionby 20% from 1985 levels by the year 2000. To assist

federalagencies in meeting this direction,the U.S. Departmentof Energy

(DOE) FederalEnergy ManagementProgram (FEMP)has been tasked by the U.S. Air

: Force Space Command (SPACECOM)to identify,evaluate,and acquireall cost-

effectiveenergy projects at selectedfederalfacilities. PacificNorthwest

Laboratory (PNL) is assistingFEMP in this effort.

This report providesthe resultsof the fossil fuel and electricenergy

resourceopportunity(ERO) assessmentsperformedby PNL at one of Florida

Power & Light'sprimaryfederalfacilities--theU.S. Air Force'sSpace Command

(SPACECOM),PatrickAir Force Base (AFB),locatednear Cocoa Beach, Florida.

This is a companionreport to Volume 2: BaselineDetail (Wahlstromet al.

1993) and Volume 3: ResourceAssessment(Sanduskyet al. 1993)./
J

PatrickAFB is a 2,10B-acreSPACECOM facilitycontainingmilitary family

housingunits, base industrialfacilities,an airfield,and relatedcommunity

facilities. In FYg2, the numberof people affectingenergy consumption

throughtheir use of PatrickAFB facilitiesincluded4,000 active duty

militarypersonneland 2,000 civilianpersonnel. In addition,approximately

45,000 to 50,000 retiredmilitary personneland their families,living on the

east coast of Florida,were entitledto use these facilities;the extent of

their energy consumptionhas not been determined.

' A total of 1,188 buildingswith 5,288,364ftz of floorspacewere identi-

fied at the base. Utilitiesincludeelectricity,a centralheating steam

system,naturalgas, water, and sewage.



Table S.I shows a summationof the typicalyearly energy consumptionand

cost for all on-base facilitiesand housingat PatrickAFB. For each energy

type, the yearly total is shown in units appropriateto the energy type and in

a commonunit as a basis of comparison.

_/)_J,F;___.I.TypicalAnnual EnergyConsumptionand Cost at PatrickAFB

Annual )(a) Percent Energy Cos)_EnerqvTvDe 8nnual Total Total (MBtu of Total (19915x 10_)

Electricity 108,676 MWh 370,803 (b) 73.9 6,065
Gasoline 710.5 kgal 78,150 (c) 15.6 874
Natural Gas 238 ktherm 23,819 (d) 4.8 91
Diesel 141.9 kgal 19,161(e) 3.8 146

No.2 Fuel Otl 69.7 kgal 9,671 (f} 1.9 72
Total s 501,604 100.0 7,248

(a) 1MBtu - 1,000,000 Btu
(b) 3,413 Btu/kWh
(c) 0.1100 MBtu/gal
(d) 100,000Btu/therm;1,050 Btu/t3
(e) 0.1350 MBtu/gal
(f) 0.1388 MBtu/gal

Followinglife-cyclecost (LCC) guidelinesrequired for all federal

energy decisions (10 CFR 436), PNL prioritizedthe various energy resource

opportunities(EROs)by 10 end-usecategories(e.g., lighting,hot water,

motors). The net presentvalue (NPV) of the installedcost of all cost-

effectiveEROs at PatrickAFB is nearly $16.7 million (19935). The NPV of the

savingsassociatedwith this investmentis approximately$34.2 million

(19935),for an overall NPV of roughly$17.5 million. By implementingall

cost-effectiveEROs identifiedin this study, PatrickAFB will reduce annual

energy use by 98,000 MBtu and reducedemand by 97,000 kW-mo (20.6%). Annual

energy expenditureswill decreaseby nearly $1.5 million. The single largest

savingspotentialby end use is the roughly 13,000MWh of electricity

(approximately$0.45 million) saved annuallyby increasedlightingefficiency.

vi
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1.0 INTRODUCTION

Nearly 2.4% of all energy used in the United States is consumed by the

federalgovernmentin buildings,facilities,and operations,making it the

single largestenergy consumer in the country. In fiscal year (FY) 1991, the

federalgovernmentconsumednearly 1.46 quads(a)of energy annuallyat a

cost of $11.26 billion. Of this, buildingsand facilitiesconsumed0.41 quads

at a cost of $3.75 billion (DOE 1992). Evaluations(completedand ongoing)by

PacificNorthwestLaboratory(PNL) at over 50 federalinstallationsindicate

there is an enormousenergy and dollar savingspotentialwithin the federal

sector. Evidencesuggeststhere is a potentialto save 25% to 40% of the

annual energy bill by implementingthe most life-cyclecost-effectivetech-

nologies (Currie1992). Furthermore,a level of investmentof $5 billionto

$10 billionbetweennow and the year 2000 has the potentialof saving

$2 billionannually in the federalsector (Currie1992). This investmentwill

be appliedtowardsthe retrofit and replacementof current lighting,motor,

transformer,water heating,space cooling, space heating,process,and vehicle

equipmentwith new and more efficienttechnologies.

In line with the Energy Policy Act of 1992 (EPAct 1992), federalagen-

cies have set a goal of 20% reductionin federalfacilityenergy use and

industrialprocessefficiencyimprovementby the year 2000 (from 1985 levels).

This Act requiresthe purchaseof energy-consuminggoods or productsthat are

the most life-cyclecost-effective. Other legislationaffectingenergy con-

servationgoals in the federalsector includethe life-cyclecost (LCC) method

and proceduresof 10 CFR 436.

The 10 CFR 436 legislationmandates the use of LCC methods and proce-

dures by all federalagenciesfor the design of new federalbuildingsand the

applicationof energy conservationmeasuresto existingbuildings. EPAct

addressesenergy,environmental,and economic issues in a coordinatedand

comprehensivemanner. It encouragesinvestmentin conservationand energy

efficiencyby gas and electricutilitiesby allowingutilitiesto recoverthe

(a) One quad is equivalentto I quadrillion(I0Is)Btu of energy.
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cost of demand-side management(DSM) incentives through rate recovery. EPAct

authorizesand encouragesfederalagenciesto participatein utility incentive 1

programs to increaseenergy efficiencyand conservewater. It also estab-

lishes a Federal Energy EfficiencyFund to providegrants to agenciesto

assist them in meetingthe energy reductionmandateswith $10 million avail-

able in FY 1994 and $50 million availablein FY 1995.

The U.S. Departmentof Defense (DoD),with hundredsof installations

worldwide,massive aviationfuel needs, and approximately335,000 buildings,

is the largestenergy consumerwithin the federalgovernment,consuming

approximately87.1% of the total. It controls 1.94 billion square feet of

federalbuildings(69.0%of the total federalreal property)with a total real

propertycost of $79.9 billion (48.6%of the total real property cost) (GSA

Ig8g). Model programsbeing developedby PNL for DSM at DoD installationscan

set the standard for energyefficiencyfor all DoD and federal installations.

These DSM programs are being deployed at severalDoD installations.

Some of the most difficultquestionsthat a federalsite has to address

in reducing its energy consumptionin a cost-effectivemanner includewhere

the energy is being used and what technologiescan be employedto decrease the

energy use. Many large federal sites have one or two meters to track electric

energy use for severalthousandbuildingsand numerous industrialprocesses.

Even where meters are availableon individualbuildingsor family housing

units, the meters are not consistentlyread. When the federalenergy manager

has been able to identifyhigh energy users,the energy manager may not have

the background,training,or resourcesto determinethe most cost-effective

optionsfor reducingthis energy use. This limitationcan lead to selection

of suboptimalprojects that preventthe site from achievingthe full LCC

savings.

The model programdevelopedby the FederalEnergy ManagementProgram

(FEMP)constitutesa systematicapproachto evaluatingenergy opportunities.

The program I) identifiesthe buildinggroups and end uses using the most

energy (notjust having the greatestenergy-useintensity),and 2) evaluates

the numerousoptionsfor retrofitor installationof new technologythat will

result in the selectionof the most cost-effectivetechnologies. In essence,

1.2



this model program provtdes the federal energy manager with a road map to

significantly reduce energy use in a planned, rational, cost-effective fashion

that is not biased by the constraints of the typical funding sources available

to federal sttes. The results from thts assessment process can easily be

turned into a 5- to lO-year energy managementplan that identifies where to

stare and how to proceed to reach the mandated energy consumption targets.

To assist federal agencies in meeting the conditions of the EPAct, FEMP,

supported by PNL, has been tasked by SPACECOMto identify, evaluate, and

acquire all cost-effective energy projects at selected federal facilities.

FEMP's mission is to tmprove the efficiency and fuel flexibility of energy use

in federal buildings, transportation, and operations; and to facilitate the

transfer of energy managementexperience amongfederal agencies. At Patrick

AFB, FEMPts designing a model program for federal customers served by the

Florida Power & Light Company(FPL). This program will 1) identify and eval-

uate all electric and fosstl fuel cost-effective energy projects; 2) develop a

schedule for project acquisition considering project type, size, timing, and

capital requirements, as well as energy and dollar savings; and 3) secure

financing (through FPL) required to implement cost-effective electric energy

efficiency projects and have FPL procure the necessary contractors to perform

detailed audits and install the technologies.

This report provides a summaryof the baseline of energy use information

found in Volume 2: Baseline Detail (Wahlstrom et al. 1993) and of the energy

resource opportunities (EROs) assessment found in Volume3: Resource

Assessment (Sandusky et al. 1993). In addition, this report summarizes a

strategy for implementation of this conservation and fuel-switching potential.

The PatrickAFB installationis characterizedin Section2.0. A

baselineof energy use is found in Section3.0. The analyticalapproachfor

determiningEROs is describedin Section4.0, with a summaryof resource

assessmentresults in Section4.1. Section 5.0 describesa strategyfor

implementingof EROs, and the conclusionsand recommendationsresultingfrom

the integratedresource assessmentare found in Section6.0. Referencesare

listed in Section 7.0, and the LCC methodologyis provided in the Appendix.
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2.0 SITE CHARACTERIZATION

PatrickAir Force Base (AFB) is a 2,108-acrespace command (SPACECOM)

facilityconsistingof two noncontiguousland parcelsjoined by a road ease-

ment approximatelyI mile south of the city of Cocoa Beach, on the east coast

of the state of Florida. The base is approximately130 miles south of

Jacksonville,205 miles north of Miami, and 115 miles east-northeastof Tampa.

The main base is locatedon a barrierisland,boundedon the east by the

AtlanticOcean and on thewest by the Banana River. U.S. Route AIA, a major

north-southhighwayon the Floridaeast coast, traversesthe base. The main

base consistsof 1,791 acres and containsfamily housingunits, base commer-

cial and industrialfacilities,and an airfield. The south housing area,

locatedapproximatelyI mile south of the base, consistsof 317 acres for

militaryfamily housing and relatedcommunityfacilities. The base's mission

includesthe responsibilityof safety,planning,engineering,supportser-

vices, schedulingtest operations,launch and range operations,directingor

supportingoperations,test resultsevaluation,and providingsimilar support

to other Departmentof Defense (DoD)and non-DoDprograms (EDAW undated).

The base is the headquartersof the 45th Space Wing of the U.S. Air

Force Space Command (USAF SPACECOM)and includesCape CanaveralAir Force

Station (AFS),Antigua Air Station,AscensionAuxiliaryAirfield,and Florida

mainland stationsthat providetrackingservices.

In FYg2, the number of personneland their familiesaffectingenergy

consumptionat PatrickAFB included4,000 activeduty military personnel

assignedto the base. Almost all of thesepeople live in military housing.

An additional2,000 civiliansare employedat the base. These personneldo

not live in military housing. Approximately45,000 to 50,000 retiredmilitary

personneland their familiesliving on the east coast of Floridaare
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entitledto use thesefacilities,affectingenergyconsumptionthroughtheir

use of site facilitiessuchas the PostExchange,recreationcenters,and

medicalfacilities.

The base,alongwith CapeCanaveralAFS,hostsover40 tenant

organizations.Thesetenantsdependuponthe basefor supportservices.Some

of the majororganizationslocatedat PatrickAFB include

• 41stAir RescueSquadron

• U.S.Air Force(USAF)TechnicalApplicationsCenter

• Departmentof StateAir Wing

• FloridaAir NationalGuard

• U.S.Army Corpsof Engineers

• USAFJudiciary/AreaDefenseCounsel

• FederalAviationAdministrator,ManagerUSAFSpecialForecastOffice
(AFSFO)

• 21stMedicalServiceSquadron.

Landuse at PatrickAFB is listedin Table2.1. The largestlanduses

are for accompaniedhousingthatcomprises414 acresand the airfieldthat

comprises387 acres. The administrativefacilitiesat the baseaccountfor 58

acresthat areconcentratedin theportionidentifiedas the "mainbase."

Communitycommercial,communityservice,unaccompaniedhousing,and industrial

facilitiesare alsolocatedin themain basenorthof the airfield.Another

largeadministrativeparcel,containingtheUSAFTechnicalApplicationsCenter 1
I

(AFTAC)building,is locatedin the southeasternquadrantof the base.

The maincomunity center,includingthe commissary,main baseexchange, J
and hospital,is locatedat the southernedgeof the base. This allows

retireeseasyaccessto thesefacilitieswithouthavingto travelintothe

main basearea. Outdoorrecreationareasincludethe golf courseand marina

in the southwestportionof the base,familycampingandpicnicareasalong

2.2
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TABLE2.1. Existing Land Use at Patrick AFB

L_n(;lU_e Acres
Atrfteld 387

Runway/Taxt way/Apron 197
AircraftOperationand Maintenance 29
Industrial 178
Administrative 58

Community Commercial g5
CommunityService 15
Medical 15

AccompaniedHousing 414
UnaccompaniedHousing 20
Outdoor Recreation 274

Open Space 373
Water 44

Launch and Range Control 5
Total 2,108

the Banana River, and four designatedrecreationareas along the Atlantic

Ocean. Family housingis divided into three distinct neighborhoods: north

housing (NorthWherry),central housing (SouthWherry), and south housing

(Capehart)areas. Of these three areas, the newest is Capehart,which was

constructedin the late Ig5Os. A total of 1,556 units in 793 buildingsare

locatedin these three housingareas, and each unit is all-electric.

A total of 33 primarybuildingcategorieswere identifiedat the base.

These categorieswere based on identifiablefunctionor uniquenessin terms of

operation,construction,age, and energy use. A mnemonic letter code

identifieseach buildingtype. Categorizationis provided in Table 2.2, along

with informationon floorspace,averagefloorspace,averageage, the number of

buildingsin each category,and their percentageof the total.

The "other"facilitycategorywas identifiedfrom the real propertylist

(GSA IgSg) and includesitems such as utilityvaults,kennels,water treatment

buildings,
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TABLE2.2. Butldtng Characterization at Patrick AFB

Ftoorspace Avgftrsp Avg Age Number Percent
Btdg-tyoq _)escr|ol;lon (so ft) (so ft) (Years) of Stdgs of Tota_

ADMIN Acllltnistratton Bu!Lding 903,999 25,111 35 36 3.03

BRK/N)N Barracks (Pomitory; ,aLtered & BOQ) 325,972 11,260 40 29 2.44

CHAPEL Chspot 19,588 9,796 38 2 0.17

CLINIC Nedicst/Oentat Cttntc 9,280 6,640 24 2 0.17

CLUB CLub (MCO, Off|care, etc.) 23,391 2,926 21 8 0.67

COI4('J_TN COllll_t cot totis 87,123 5,808 26 15 1.26

OET-RR Detached Restro_, Latr|nes, Shower Houses, etc. 1,390 232 21 6 0.51

OGR Dry GoodslRetal t 150,862 21,552 21 7 0.59

OlMIMG EnListed Dining FaciLity 82,537 27,512 62 3 0.25

FUELDSP Fuel Dispensing Btdgs. 211 106 28 2 0.17

GROCERY Comisssry 84,797 84,797 11 1 0.08

HANGAR Hangar 172,563 43,141 42 4 0.34

HOSPITL Hasp|tat 74,071 74,071 26 1 0.08

HOTEL Hatet/Hotel/Guesthouse 64,060 3,559 4.3 18 1.52

HSG-FAJq Famtty Housing 1,873,722 2,363 36 793 66.75

HUT Misc. Smtt Btdgs. end SheLters (not sacur|ty) 1,760 880 26 2 0.17

NTRPOOL Maint. Shops for Cars, Trucks, Tanks 79,586 7,959 24 10 0.84

U MoraLe, WeLfare, & Recreation (Non-physicaL rec) 126,375 9,027 27 14 1.18

OTHER Other (non SCObLdgs.) 13,792 511 34 27 2.27

PLT-BLD HutlCoot/Pouer PLant, Etac. O|st Btdgs 17,979 1,/`98 26 12 1.01

R&I) Research and OeveLol_mentBu|tdings 128,224 18,318 34 7 0.59

REC Physical Recrest|on (gym, bowling aLLey, etc) /`7,560 7,928 19 6 0.51

RESTRHT Restaurant 3,641 1,214 10 3 0.25

SECURITY Secur|ty Operations (poLice, fire) 45,490 4,5/`9 23 10 0.84

SHOP General Ns|nt. Shops, Inc. OEH/BaseEng. 60,288 4,019 33 15 1.26

SHOP-AIR Malnt. Shops for A|rcraft 2,738 1,369 42 2 0.17

SHOP-ELC Maint. Shops for Electronics, Avionics, E(34, etc. 192,629 24,079 34 8 0.67

SHOP-NP Maint. Shops for Weapons(aLL weapons) 2,397 /,79 15 5 0./`2

STOR-UH Unheated Storage 182,375 1,721 32 106 8.92

TERMIML Airport, Bus, Tra|n TeminaL 87,168 87,168 /`7 1 0.08

TRAING Training/CLassroom (not s|mutstor) 39,/`02 19,701 23 2 0.17

WHS Warehouse 374,821 12,925 33 29 2./`4

WHS-CLD CoLd Storage Warehouse 8,567 /`,284 38 2 0.17

TotaLs 5,288,364 1,188 100.00
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andotheruniquefacilitieshavingverylowenergyuse. Real propertyitems

suchas fireprotectionand sprinklersystems,fireand securityalarm

systems,and outdoorfacilitieswithno energyconsumptionwere not included

in our listing.
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3.0 ENERGYUSEBASELINE

This section describes characteristics of overall energy use at Patrtck

AFB. Table 3.1 shows the typtcal annual energy consumption for Patrick AFB.

For each energy type, the yearly total is Shownin appropriate units, and in

commonunits as a basis of comparison. This typtcal year is based on the best

available data gathered from 1991 consumption levels. As can be seen from

Figure 3.1, electricity is by far the largest energy type at Patrtck AFB.

TABLE3.1. Typical Annual Energy Consumption and Cost at Patrick AFB
)

Annual Percsnt Energy Cost
Enerav Type Annual Total Total (MBtu)(a) of Total (1991$ x 103)

Electricity 108,676 MWh 370,803 (b) 73.9 6,065
Gasoline 710.5 kgal 78,150 (c) 15.6 874
Natural Gas 238 ktherm 23,819 (d) 4.8 91
Diesel 141.9 kgal 19,161 (e) 3.8 146
#2 Fuel Oil 69.7 kgal 9,671 (f) 1.9 72
Totals 501,604 100.0 7,248

(a) 1MBtu - 1,000,000 Btu
(b) 3,413 Btu/kWh
(c) 0.1100 MBtu/gal
(d) 100,000 Btu/therm; 1,050 Btu/ft 3
(e) 0.1350 MBtu/gal
(f) 0.1388 MBtu/gal

3.1 ELECTRICITYSUPPLY SOURCE DESCRIPTION

DefenseEnergy InformationSystem (DEIS)recordsfor a typicalyear

(CYgl)indicateon-base industrialuse of electricityat 66,808 MWh and family

housinguse at 41,868 MWh. Electricityis suppliedby FloridaPower & Light

(FPL) and billed under a time-of-userate structuredesignatedby GSLDT-3.

The on-peakperiod is from 6:00 a.m. to I0:00 a.m. and 6:00 p.m. to I0:00 p.m.

for November I throughMarch 31, and 12:00 noon to 9:00 p.m. from April I

throughOctober31. The rate in effect in 1991 consistedof a monthly
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Natural Gas (4.7% ) Diesel (3.8% ) I

Gasoline (15.6%) 1

I

Fuel Oil (1.9%) I

EIGURE3.1. Energy Use by Fuel Type (MBtu)

customer charge of $400 and an on-peak demandcharge of $6.25/kW. An on-peak

energy and fuel charge of $O.01082/kWh and $O.02175/kWh, respectively, and an

off-peak energy and fuel charge of $O.OO949/kWhand $O.01975/kWh were charged.

An otl backout charge of $O.0651/kWh and a conservation charge of $O.0135/kWh

were also included in the electric bill. Housing areas were on the same rate

as the main base. The average cost of electricity for on-base industrial and

military family housing areas was $O.0532/kWh in 1991. Table 3.2 sumarizes
the electricrate information.

3.2 NATURALGASSUPPLYSOURCEDESCRIPTION

This section describes the distribution and use of gas at Patrick AFB.

Patrick AFB purchases all of its natural gas from City Gas of Florida (City

Gas). City Gas does not institute a demandcharge. The total consumption for

a representative year (June 1991 to May 1992) was 238,000 therms (23,819 MBtu)

at an average cost of $O.03813/therm for a total cost of $90,749 (City Gas of

Florida billing records). This is approximately 5% of the overall energy use

at Patrick AFB. Table 3.3 shows a breakdown of gas use.
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I_J,F.__,_. Patrick AFBElectric Energy Rate Breakdown

Demand Energy Fuet O| t 8ackout Cor_tmervatlon Tatar
Charge Charge Charge Charge Charge Energy

Seaaot_ Rate tvoe Hours of Day (S/kW) (¢/k_h) (¢/k_h) (¢/k_) (t/kWh) (¢/k_)

Winter On-Peak 6:00m-lO:OOi 6.25 1.082 2.175 0.651 0.135 4.043

(Hay 1-Net 31) 6:00pm-lO:OOpm 6.25 1.082 2.175 0.651 0.135 4.043

Off-Peak lO:OOm-6:OOpm 0.00 0.949 1.975 0.651 0.135 3.71

lO:OOFm-6:OOm 0.00 0.949 1.975 0.651 0.135 3.71

Sunmer On,_Peek Noon-9:00_ 6.25 1.082 2.175 0.651 O.135 4.043

(Apt 1-Oct 31) Off-Peak 9.00Fro-Noon 0.00 0.949 1.975 0.651 O.135 3.71

TABLE3.3. Patrick AFBNatural GasUse

Annual Annual Percent
Total Total of

Buildtna Area (them X 103) (HBtu) Total

Tech Lab_ 93.85 9,385 39.4

Hospital 53.03 5,303 22.3

Officer's Club Boiler 51.65 5,165 21.7

Officer's Club Mess 14.20 1,420 6.0

Burger King 10.78 1,078 4.5
SteamPlant 9.39 939 3.9

Base Exchange 2.86 286 1.2
Dental C1inic 1.51 151 0.6

Elementary School 0.92 92 0.4

Total s 238.19 23,819 100.0

PatrickAFB uses naturalgas as a fuelfor boilersat variouslocations

acrossthe base. In commercialbuildings,boilersproducesteamusedpri-

marilyfordehumidificationreheatin the summermonthsand spaceheatingin

thewintermonths.
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3.3 HQ. 2FUEL OIL SUPPLYSOURCEDESCRIPTION

No. 2 fuel otl is used primarily for space andwater heating via small
oil-fired hot water or steam boilers. In FY91, Patrick AFBpurchased1659

barrels of No. 2 fuel otl (9,671 HBtu) at a price of $1.03/gal for a total

cost of $71,768. All fuel otl for the base ts supplied by a contract with

RaytheonServices. Fuel otl use represents roughly 2%of the total energy use

at the base. Fuel otl stores are generally available for emergencyfuel.

Several boilers are dual-fuel (natural gas or fuel otl) but normally burn

natural gas. Stores of fuel otl are burnedoff in the boilers once a year to

keepthe fuel otl supply in good condition, accounting for the majority of the
total fuel oil use. It should be noted that the price of $1.03/gal for FY91

is signtftcartly higher than the price in either FYgO($0.56/gal) or FY92

($0.69/gal). Most of the price increase for FY91 is probably the result of

higher fuel prices as a result of Operation Desert Storm.

3.4 HOTORVEHICLEFUEL(HOGAS)SUPPLYSOURCEDESCRIPTION

Fuels for motor vehicles at Patrick AFBare also supplied through

RaytheonServices. In FYgI, the basevehicles consumed710,458 gal of

unleaded regular gasoline at a cost of $1.23/gal, for a total cost of
$873,863. During the sameperiod, 141,936 gal of diesel fuel were consumedat

a cost of $1.03/gal, for a total of $146,194.

1
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4.0 ENERGYRESOURCEOPPORTUN[TIES

The number of conceivable EROs, fuel-switching opportunities, and

renewabie energy projects at a federal stte ts vew large. A three-step

process has been developed by PNLto make EROselection, evaluation, and

prtortttzatton manageable. The steps are the following:

• Preliminary Screentna. Select promising EROsfrom a master ltst (see
Table 1.1 tn Sandusky et al. [1993]), considering the stte's mtsston,
butldtng stock, end-use equipment characteristics, uttltty
characteristics, c11mate, energy costs, other local conditions that
affect EROviability, and recommendationsfrom stte staff (Sandusky
et a]. 1993).

• Cost and PJrfomance An_ly:;ts. Establish, wtth a reasonable degree of
accuracy, the technical and econom|c feasibility of each EROthat passed
the preliminary screening. An analysis ts performed comparing the
operating and economtcperformance of the extsttng equipment and the
ERO. Where applicable, tmpacts on energy securtty and the environment
are tncluded tn the analysts.

• Life-Cycle Cost Analysts and Prtortttzatton. Perform a lt6e-cycle cost
(LCC) analysts and rank EROsby net present value (NPV), so that a
package with the opttmal return on Investment can be deftned. If any
utility cost-sharing or rebate programs exist, they can be included
within thts evaluat|on step.

The thtrd step, LCCanalys|s and prtortttzatton of EROs, ts required by

federal law (10 CFR436). All federal agenctes are required to evaluate the

LCCof potential energy Investments. An LCCevaluation computes the total

long-run costs of a number of potent|al acttons and selects the action that

minimizes the long-run costs and maximizes the NPVoF the energy Investment.

These requirements are discussed tn more detat] in the Appendix.
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4.1 RESOURCEASSESSMENT

Thts sectton summarizes the results of the EROanalysts and aggregates

the savtngs potential tnto major end-use categories. The spectftc EROsare

described tn detatl tn Sandusky eL al. (1993). Analysis results are presented

tn 10 commonenergy end-use categories (e.g., lighting, HVAC, motors).

Savings are indicated by fuel type: No. 2 fuel ot1, natural gas, electricity,

gasoline, and diesel.

As illustrated in Table 4.1, the NPVof the installed cost of all cost-

effective EROsat Patrick AFB is nearly $16.7 million (19935). The NPVof the

savings associated with this investment is approximately $34.2 mtllion

(19935), for an overall NPVof $17.5 million. By implementing all the cost-

effective EROs identified in this study, Patrick AFB will reduce annual energy

use by 98,000 MBtu and demandby 97,000 kW-mo, and annual energy expenditures

will decrease by nearly $1.5 million (20.6%), as shown in Table 4.2.

Table 4.3 provides a breakdown and summaryof the cost-effective energy

resources at Patrick AFB. Table 4.4 provides a summaryof the energy and

demandsavings at Patrick AFB. Table 4.5 shows the fuel balance at Patrick

AFB for the existing condition, the amount of conservation, the new load

added, the resulting fuel usage and finally, the net energy conservation.

The Lighting EROcategory has the greatest energy conservation potential

at Patrick AFB. Lighting EROsalone have a little over an $8 million NPV.

Energy resource potential is described with the following figures:

Figure 4.1 describes the net present value, Figure 4.2 shows the full

implementation annual energy savings for all EROs, and Figure 4.3 describes

the energy resource potential in MBtus by the various fuel types.
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_J_J.frJ._. Tots] Savtngs, Cost, and NPV (19935)

Tota] Present
Total Present Total Present Total Present Total Present Value of

Value of Value of Value of Value of Replacement Total Net
Installed Cost Eneroy Savlnos Pmand Savlnas O_HSavJnas _avJnas Present Value

$16.693,883 $14.934.335 $8.429,275 $5.293,533 $5.498,735 $17,461.995
I

:[_]_J_. Overall Resource Potential

(xtsttna Resulttna _ Reduction

Annual Energy Consumption (mt111on 0.502 0.404 19.5
HBtu/yr)

Annual Cost of Energy (mt111on $/yr) 7.25 5.75 20.6
Expenditures

_J_.E_4._. Summaryof the Cost-Effective Energy Resources at
Patrtck AFB (19935)

Present
Present Present Present Present VaLue of Present
VaLue of VaLue of VaLue of VaLue of RepLacement VaLue of Net
InstaLLed Energy Oemand O&N Cost Total Present

COSt Savings Savings Savings Savings Savings VaLue
EROCategory (1993 S) (1993 $} {1993 $} (1993 $) (199_ $}, {1993 $) --(199] $)

AC 6,210,400 (1,561,723) 6,067,747 824,808 2,594,756 7,925,589 1,715,189

BoiLers 17,500 49,675 0 (7,811) (4,631) 57,233 19,734

ControLs 68,200 384,159 0 0 (10,196) ]73,944 305,744

EnveLope 1,386,934 5,122,174 0 0 0 5,122,174 3,735,240

HVAC 1,629,326 143,938 0 0 2,782,086 2,926,025 1,296,699

Lighting 3,551,476 7,008,373 2,193,583 2,634,927 0 11,836,883 8,285,407

Notors 528,155 624,774 142,949 0 207,203 974,926 446,771

Transportation 1,287,000 1,113,696 0 1,841,609 (413,570) 2,541,734 1,254,734

Trans & Oist 1,124,103 99,861 24,995 0 1,023,932 1,148,788 24,685

Ntr. Heating 890,790 1,949,428 0 0 (680,846) 1,268,582 377,792

TotaLs 16,693,883 14,934,335 8,429,275 5,293,533 5,498,735 34,155,878 17,461,995

Note: The EROcategory AC applies to residential buildings, while HVACapplies to commercial
buildings.
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_/_./L4._. Summaryof the Energy and DemandSavings at Patrick AFB (19935)

Furt rut t
First Year First Year Implement ImpLement Armuattzed Annuatlzed

Energy Demand Energy Demand Energy Demand
Say|ngs Say|nge Say|rigs Say!ngs Say!ngs Sev!ngs

EROCetecory (MBtu) (kY-mo) (NBtu) (kW-mo) (1993$)

AC (2,625) 72,387 (2,625) 72,387 (99.969) 388,408

iloI lere 623 0 623 0 :3,179 0

Controls 2,505 0 2,505 0 24,590 0

Envetope 30,267 0 30.267 0 327,880 0

NVAC 0 0 1,833 0 9,214 0

Lighting 44,266 22.032 44.266 22,032 448.620 140,416

Hotore 3,148 1,436 4,318 1,436 39,993 9,150

Transporter ! on 1_268 0 1,268 0 71,290 0

TrlnM_ | st 0 0 3,025 1,214 6,392 1,600

Wtr. Heating 12,283 0 12.283 0 124.787 0

TotaLS 91,735 95,855 97,763' 97,069 955,976 539,574

_J_.L.4._. Fue] Balance at Patrick AFB

ExtsttnQ Conservation New _oad Resulttnq Nqt Conservation

Net
Extsttng Energy Increased Resulting Energy Net

Energy Extsttng Use Demand Energy Increased Energy Resu]ttng Use Demand
Use Demand ReducttonReductton Use Oe#mnd Use Demand Reduction Reduction

Fuel Tv_e (HBtu) (kW-mo] (HBtu} [kW-mo] (MBtu] (kW-mo) (MBtu] (kW-mo) (MBtu) (kW-mo)

Diesel 19,161 NA 2,923 NA 0 NA 16,238 NA 2.923 0

Electricity 370,803 247.196 95.782 97.069 0 0 275.021 150,127 95.782 97.069

Fuel 0tl 9.671 NA 146 NA 0 NA 9,525 NA 146 0

Gasoline 78,_50 NA 15,195 NA 0 NA 62.955 NA 15.195 0

Nature] Gas 23.819 NA 5.174 NA 21.457 NA 40.102 NA (16.283) 0

Tota]s 501,604 247,196 119,220 97,069 21,457 0 403,841 150,127 97,763 97.069
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5.0 IMPLEMEI_TA_IONSTRATEGY

The purposeof the integratedresourceplanning (IRP) process is to

develop an analyticaland rationalapproachto reducingenergy consumption

(and energy cost) at PatrickAFB. The implementationstep of this process

reviewsFROs identifiedin the integratedresourceassessmentand develops a

frameworkfor a long-termenergy managementplan. When fully developed,this

plan will discussthe types of projects,timing,sourcesof funding, and other

considerationsfor PatrickAFB. In addition,the plan needs to identifya

strategyfor a long-termworkingrelationshipwith both the electricutility

(FloridaPower & Light) and the gas utility(City Gas of Florida)to take full

advantageof the utilityincentivesofferedthroughpromotionaland demand-

side management (DSM) programs.

Currentactivitieshave focusedon taking advantageof limitedprograms

offeredthroughthe utilities. While this is a step in the right direction,

failureto developan overallplan will result in a piece-mealapproach in the

IRP processand could result in missed opportunitiesto combineor coordinate

severalprogramsto maximizeboth energy and overallcost savings.

The types of projectsthat shouldbe consideredwill deal eitherwith

regularreviewsof institutionalprograms,such as operationsand maintenance

activities,or implementationof specialtechnologiesin normal activities

that are part of the overallmissionof PatrickAFB. Projectsinvolving

specialtechnologiesneed to be evaluatedusing the federallymandated life-

cycle cost methodology.

Evaluationof potentialenergy resourceopportunitiesthat would result

in projectsfor PatrickAFB are identifiedin Volume 3 of this report.

Examplesof major projectsthat are cost-effectiveand that could be initiated

immediatelyat PatrickAFB are listed below.

• Ensure that replacementhousingfor the North and South Wherry housing
areas includeenvelopeenergy efficiencyimprovementssuch as adequate
insulation,currentweatherizationtechnologies,currentwindow
technologies,and installationof efficiencylightingtechnologies. The
use of naturalgas as a fuel source shouldbe examinedto evaluate the
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potential of acquiring a lower-cost fuel and participating in the
uttltty appliance leastng program.

• Developa comprehensiveltghttng retrofit program for all current
facilities. This shouldbe done in concert with evaluation of the
potentialfor installationof higher-efficiencychillersystemsto
maximizethe potentialof downslzlngthe capacityof the current
systems.

• Replacestandard-efficiencymotorswithhigh-efficiencyor variable-
speed-drivemotorsto reduceenergyconsumption.Thiswouldinclude
motorsassociatedwith airventilationandpumpingand irrigationof
waterand sewage. This effortshouldincludeanalyzingand determining
if the currentmotorwas oversizedfor its application,so additional
energysavingscan be obtained.

• Make broaderuse of the currentEMCSsystemas a methodfor reducingthe
loadassociatedwlth lightingand air conditioning.Any reduction
shouldnot be institutedif it wouldcreatean adverseimpacton mission
requirements.

Otherprojectsthatcouldbe subsequentlyimplementedincluded

• solarwaterheatingsystemsto meetthe waterheatingload in the Airman
dormitories

• potentialinstallationof a centralthermalenergystorage(TES)system
to supportthe overall_lectricalloadsin the main commissary,
hospital,baseexchangearea

• implementationof compressednaturalgas vehiclesintothe basemotor
pool to reducemobilityenergycost.
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6.0 CONCLUSIONSAND RECOMMENDATIONS

The integratedresource assessmentat PatrickAFB was a majoreffortto

identifyvariouswaysto meetthe goalsestablishedunderExecutiveOrder

12759(56FR 16257). The significantconclusionsand lessonslearnedfrom

thiswork includedthe following:

• The systematic approachwas used to identify energy resource
opportunities that provide an overall framework for long-range energy
planntng to meet the mandatedenergy reduction goals. The projects
identified from this analysis can be implementedover a period of
several years as funding is available. Specific requests for funding
from federal sourcesmayrequire that the analysis performed in this
study be updatedto include the latest information regarding building
characteristics, mission requirements, and energy uses.

• Substantial energy reduction and cost savings are available at Patrick
AFBeven with the exceptionally low cost of energy for electricity and
natural gas. The EROsanalyzed in this study provide a savings of 19.5%
of the annual energy consumptionand 20.6% of the annual energy cost.

• In most cases, the analysis did not include the value of any rebates
that could be obtained from either the electric or gas utility.
However,the electricutilityhas offeredto establishan overallDSM
programfor PatrickAFB. Mutuallyagreeableprojectswouldbe financed
throughthe utilitywiththe costbeingappliedto the monthlybilling.
In this fashion,PatrickAFB wouldnot be requiredto seekup-front
fundsto implementvariousenergyprojects.Otherfundingsources
shouldalsobe exploredto supportimplementationof the overallenergy
managementplan.

• The overallenergyplanand associatedimplementationprocess,although
directedpredominatelytowardacquiringenergy-efficienttechnology,
alsomust considerand integrateotherissuesthat havepotentialto
affectenergyconsumption.Examplesof otherissuesincludedregular
reviewsof utilityrateschedules,energystandardsfor retrofitand new
construction,and institutionalproceduresthatensureenergy-efficient
technologiesare installedwhen replace-on-failureoccurs.

• The EnergyPolicyAct of 1992providesPatrickAFB new and expanded
opportunitiesin otherenergy-relatedtechnologiessuchas water,solar,
and otherrenewables.Furtherevaluationof theseopportunitiesshould
occurfollowingthe samelife-cyclecostmethodology(10CFR 436) as all
otherEROsevaluatedin thisassessment.
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APPENDIX

LIFE-CYCLECOSTHETHODOLOGY

According to the provisions of 10 CFR436, federal agenctes are requtred

to analyze all potential energy Investments ustng a life-cycle cost (LCC)
methodologydevelopedby the Nattonal Bureauof Standards (NBS1987), The LCC

methodologycalculates all relevant costs of a project and discounts themto a
commonbasts tn present dollars. Themethodthen subtracts the LCCof the

project from a similarly constructed LCCof the baseline. (The baseltne ts

represented by the current conditions or technology.) Thts difference ts

called the net present value (NPV) of the actton betng considered. Acttons
are cost-effective tf the NPVts postttve andopttmal tf the NPVts greater

than the NPVof alternative acttons. Following thts methodologyresu]ts tn
minimizing the LCCof energy servtces at a site.

Thts economtcanalysts ts central to the Federal Energy HanagementPro-

gram (FEHP)model approachfor federal energy efficiency ustng the Factltty

Energy Dectston Screening (FEDS) software system(Dtrks 1993) to develop a

fuel-neutral assessmentof facilities to fdenttfy and quanttfy energy
efficiency resources, supp]y alternatives, and fue]-swttchtng opportunities.

A]I energy resource opportunities (EROs)fdenttfted by the FEDSassess-

ment and described tn SanduskyeL al. (I993) are therefore subjected to the

LCCeconomtcanalysts to determine thetr cost-effectiveness. The purpose oF

the FEDSassessmentts to tdenttfy the Factltty energy efficiency resource

a]ternattves available to dectston makers; the economicana]ysis provtdes an

esttmate of the Installed cost and energy savtngsof the cost-efFective

resource available at a factltty ustn9 the most current and rea]tst_c

assumptionspossible. Indtvtdua] projects andacttons considered for

Implementation shou]dbe examtnedand ana]yzed more thorough]y at a project
]eve] prtor to destgn and tmp]ementatton.

Under the NISTmethodology,energy prtces are escalated and costs and
beneFtts are discounted ustng Factors taken Fromthe current edition oF Enerqy

Prtces andDtscount Factors fgr Life-Cycle Cost Ana]ysl$ (NIST 1992). Costs
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and beneftts are analyzed over a 25-year period, reflecting the average

expected remaining life of atyptcal building. Other key assumptions in the

methodology are:

• Prtces for all goods and services (e.g., Installed cost of a technology)
wtll vary at the same rate as the inflation rate; therefore the "real"
rate of inflation is zero.

• Energy or fuel prtces vary at a rate different than that of the infla-
tion rate. NIST reports the value by whtch the energy prices vary from
the real rate of Inflation (the escalation rate).

• All costs and benefits are discounted ustng the current federal discount
rate (4.0S real for CY 1993).

• All EROsare analyzed for a 2S-year pertod. This does not meanthat a
2S-year life is assumedfor all installed equipment: actual estimates
of equipment life are used, and the costs of replacing worn out
equipment over a 2S-year period are incorporated. The 25-year analysis
pertod also does not meanthat all streams of savings from EROsare
assumedto endure 25 years: many are assumedto disappear as the
exlsttng equipment ts replaced wtth more efficient equipment as part of
the baseline.

• The analysis assumesthat upfront unconstrained federal financing (at I
the federal discount rate) is available for all potential energy I
efficiency Improvements and actions.

The last assumption, unconstrained (unlimited) federal financing, ts I1
incorporated into the LCCanalysts to determine the total cost-effective

energy efficiency resource at a site. Therefore, the ana]ysis (under the t

unconstrained funding assumption) results in a menuof a]] Identified energy

project opportunities whose benefits exceed their costs.

In the presence of constraints on the fundtng avai]ab]e to imp]ement

these projects, somemethod of prioritizing the projects is needed. It is for

this reason that a savings-to-Investment ratio (SIR) is ca]cu]ated to rank

order projects starting with the project with the highest SIR. This ranking

a]]ows availab]e captta] to be al]ocated to those cost-effective projects tn

an order that results tn the greatest savtngs per do]]ar of Investment.

For most agencies or faci]tties, the enttre list of cost-effective proj-

ects from the LCC ana]ysts ts significant and cannot be financed from a sing]e

source. Rather, a]] avat]able funding sources need to be determined. Funding
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sources include federal funds (MILCON, ECIP, Federal Energy Efficiency Fund);

utJl|ty financing Including utility offered rebates or other financial assis-

tance; and energy services industry-financed projects. Each of these funding

sources has tts own requirements and its own costs, and therefore the cost-

effectiveness of individual projects needs to be evaiuated using the LCC

analysts adjusted for each potent|al fundtng source's costs and constraints.

Many assumptions in addition to those listed above are requJ_ed tn the

course of a FEDS assessment. In every case, the analysis team attempts to

make the most realistic and defensible assumption. Where uncertainty exists,

the team attempts to err on the side of conservatism. Therefore, the result-

ing estimate of the total cost-effective energy efficiency resource is a mini-

mumestimate of the total potential resource, given the above assumptions. A

more exact estimate and the development and design of projects generaily

requtres a detailed facility audit. Such a detailed audit is beyond the scope

of, but will benef|t from the guidance provided by, a FEDSassessment.
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