
MINNESOTASTATEHOSPI?CALENERGYUSE AND COST

I.

In 1984, the MinnesotaLegislaturedirectedthe StatePlan-
ning Agency to preparea studyand plan regardingthe state
hospital system (LaWSof Minnesota,Chapter654,Section19,
Subdivision3:6). One of the provisionsof the statuteis to
‘analyze the energyefficiencyof the buildings.”This paper
is one of a seriesof reportsthatwill summarizethe results
of the study and plan. The purposeof thispaperis to
compare energy use, energyefficiency,and cost for eachof

+. the eightstatehospitalsfor the past fiveyears.

The main sourcesof informationfor thisanalysiswere a se-
ries of maxi-energyauditreportsconductedby severalinde-
pendent contractorson behalfof the MinnesotaDepartmentof
Administration. A maxi-energyauditis definedas: an evalu-
ation of a facilityto assessits currentenergy-usingequip-
ment and practicesand to identifymeasuresto improveenergy
efficiency.

Audits were completed by five separate consultantfirms:
(1) Ellerbe Associates (1978, 1979a, 1979b); (2)Michaud,
Cooley, Hallberg, Erickson & Associates (1978, 197!3~{
(3) Oftedahl, Locke, Broadston & Associates (1979);
Orr-Schelen-Mayerson& Associates(1979);and (5)Sam Stewart
& Associatesand Ann Pawlak& Associates(1979).

In additionto audits,informationwas also receivedfromthe
Department of Administration,Energy ConservationDivision
and the Departmentof HumanServices.

,-
The Department of Administration,EnergyConservationDivi-
siont maintains an automatedinformationsystemwhichmoni-
tors the consumptionand costof energyfor all of the state
hospitals. This system was installedin 1979and utilized
1973 as a base year. During his firstterm in office,
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Governor Perpichestablishedan objectiveto reduceenergyuse
by 15%. Thisautomatedsystemallowsmonitoringof energyby
measuring consumptionper square foot adjusted for degree
daysl at each geographic region. Thismeasurementwouldbe
valid under most circumstances;however,the majorityof hos-
pitals have reduced theirutilizationof buildingspaceas a
result of their declining resident/patientpopulation.The
Departmentof“Administration,EnergyConservationDivision’s
data do not reflectthis reductionof buildingspacethereby
making comparisonsdifficult. This traditionalmethodof
determiningthe energy efficiencyof the statehospitalsis
also limited in that the Legislaturehas not authorized
energy efficiencyimprovementswhich have a payback2of
more thanfiveyears.

The above sources collect and analyzedata for separateand
distinct purposes. Their purposesmay or may not relateto
each other or provideinformationfor operationalpurposeto
the statehospitalsystemas a whole,e.g.?energycostcanal-
ysis of energycostand use overa periodof time. Also,some
of the informationwithinthe data systemhavenot beenkept
current. Therefore,the datahavebeen updatedto reflectthe T
current conditionsat the statehospitalsand have been inte-
gratedto provideinformationfor operationalpurposes.

There are several other limitationsin comparingenergyuse
among the state hospitals. Listedbeloware somevariables
that affect energy management.Theselimitsare in alphabe-
ticalorder (notin priorityorder):

~: The average cumulative efficiencyof
boilers at all state hospitals was 65% in FY 183whilethe
efficiencyat Moose Lake was 93% (Departmentof Administra-
tion, 1984). Thisvariationcan easilychangeconsumptionof
fuel for spaceheatingand nonheatingfuel (e.g.,cooking?hot
waterheating,etc.)use by 10% to 20%.

~: Althoughmany of the recommendations
to increase the efficienciesof the statehospitalshave been
implemented,efficiencyvariesaccordingto the buildingprac-
ticesat the timeof theiroriginalconstruction.

IDegreeDay - In a single24-hourperiod,degreedaysare
the differencebetweenthe mean (average)temperatureand 65”F.

2Payback- A simplepaybackis the cost of implementingan T
energy efficiencyimprovementdividedby the firstyear energy
savingsderivedfromthe improvement.



,- MinnesotaStateHospitalEnergyUse and Cost
Page3
January31, 1985

~: Whilethe priceof energymay provideincen-
tives formakingimprovementsin the efficiencyof a hospital,
they also providea disincentive.Historically,the Legisla-
ture has only approvedenergyimprovementswhichhavea pay-
back of fiveyearsor less;therefore,hospitalswhichpay low
energy pricesmay not be able to make someenergyimprovements
because the lower the energypricethe longerthe paybacks.
The result is that statehospitalswith lowerenergyprices
will tend to have higherlevelsof energyuse per resident;
yet their energycostwill be comparableto or lowerthanthe
otherstatehospitals.

~: The costof energyfor the samefueltype
varies depending upon the source of the energy. Investor-
owned utilities are cheaper than cooperatives.Willmarand
Fergus Falls purchase their electricitydirectly fromthe
Western Area Power Adminisration

$
which providesthe least

expensiveelectricityper kwh of any source.

~: The cost of energyvariesdependinguponthe type
of fuel utilized. The two statehospitalswhichhave convert-,- ed to coalpay lessper MMBTU4thanthoseusingnaturalgas.

Lea- d Ruild~ Several of the hospitals leaseunused
buildings. The: electricityand space heating may not be
meteredseparately.

Vacated or PartlvVa ated Decliningpopulationsat the hos-
pitals have resultedcin excessbuildingspacethat requires
extra energy for heating. Dependinguponthe specifichospi-
tal, 5% to 18% of the availablespaceis not currentlybeing
utilized. (AmericanAppraisalCompany,1983).

Ylnter
. Seve* . The energyuse figuresin this reportare

adjusted to th~ normal winter heatingdegreedays for each
hospital. Sincespaceheatingneedsare greaterat statehos-
pitals with more severe winters, their energy usemay be
greaterthan otherstatehospitals.

0==-

3Kwh (kilowatthour) - A unitof measuringthe amountof elec-
tric energyconsumed.

4M~Tu (MillionBTU) - A BritishThermalUnit;the amountof
energy required to raiseone poundof waterone degreeFahren-
heit;usedas standardmeasureof energy.
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111.RESUIXS

The results of this analysiswill be presentedin eightsec-
tions. The firstsectionwill presentan individualanalysis,
in alphabeticalorder, of each statehospital’senergyuse.
The subjects/titlesof the othersectionsare as follows:

B. Energyuse by residents/patients;

C. Energyuse by squarefoot/bydegreeday/byMMBTU;

D. Energyuse and costby squarefootof buildingspace;

E. Energycostas a percentageof operatingcost;

F. Electricand fuelcostat each statehospital;

G. Energycostper resident/patient;and,

H. Energyimprovements.

For purposes of this report,censusfiguresfromNovember30, -
1983,havebeenused in most calculations.

A. INDIVIDUALANALYSES

StateH~

Anoka State Hospital,was first occupiedin 1902and was the
fourth state hospital in Minnesota. Anokacurrentlyhas 22
main structures.on 243.5acresof land locatedin AnokaCoun-
ty, a suburb of Minneapolisand St. Paul (AmericanAppraisal
Company, 1983). As of November1983,the hospitalhad 323 pa-
tients, an 11% decline from1979 (Departmentof HumanServi-
ces, 1983). AnokaQs energyconsumptionand costare slightly
higher thanotherstatehospitals.The averageenergyconsump-
tion per patient in 1983was 247.7MMBTU for all statehospi-
tals; Anoka$s was 257.0MMBTUper patient. Anokalscostper
patient ($1,185)was alsohigherthanthe averagefor all other
state hospitals ($1,085) .

Although Anoka has reducedits energyconsumptionper patient
by 25% over the lastfiveyears,its energycostper patient
has risen 44% per patient. One.ofthe factorsattributedto
the reductionof energyconsumptionper patientis the cumula-
tive boiler efficiencywhich is 86% comparedto the averageof
76% for all state hospitals. Duringthe reviewand comment
period,

?
officialsat AnokaStateHospitalnotedthatone of the

reasons for their slightlyhigherthanaverageenergyusewas
the requirementto heatvacantbuildings.
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Anoka purchases electricityfrom the cityof Anokaat 3.71
cents per kwh which is slightlylessthanthe averageof 3.97
cents per kwh for all statehospitals. Naturalgas is pur-
chased fromthe NorthCentralPublicServiceCo. for $4.40per
MMBTU which is higherthan the average$3.85per MMBTUfor all
statehospitals(Departmentof Administration,1984).

The first building on the BrainerdStateHospitalcampuswas
opened in 1958 makingBrainerdthe most recentlyconstructed
state hospital. .The campuswas completedby 1967and has 16
main structures on 198 acresof land (AmericanAppraisalCom-
pany, 1983). Brainerdis locatedin CrowWing Countyand on
the average has the secondhighestnumberof days requiring
heating. As of November 1983, Brainerd had 463 residents/
patients, a 15% declinefrom1979 (Departmentof HumanServi-
ces, 1983). Recentcensusfiguresindicatethat thisdecline
has continued,with the averagedailycensusfor FY ’84 listed
as 450 residents/patients.

,P Brainerd State Hospitalhas the highestenergycostper resi-
dent/patientof all statehospitalsat $lt378. Thereare sev-
eral factors causingthis highestper resident/patientenergy
cost. Electricityis purchasedfromBrainerdWaterand Light
for 5.4 cents per kwh and the MinnesotaGas Companysupplies
gas for $4.36 per MMBTU.Thesechargesare the thirdhighest
among all hospitals--theaverage for all hospitalsis 3.9
cents per kwh for electricityand $3.85per M14BTUfor natural
gas--and combined with Brainerd’sextremelylow boilereffi-
ciency of 72% contributeto the high energycostper resident/
patient(Departmentof Administration,1984).

The actualenergyconsumptionper resident/patientat Brainerd
is 227 MMBTUwhich is lessthan the averagefor all hospitals
of 247.7 MMBTUper resident/patient.Therehas beena marked
decline in the numberof residents/patientsfrom1979 to 1983;
this has caused Brainerdto have an 8.7% reductionin energy
consumptionper resident/patient. Duringthat sameperiod,
the energycostper resident/patientrose40%.

Brainerd StateHospitalis currentlynegotiatinga sharedsav-
ings contractwith HoneywellCo. which shouldreduceits ener-

consumptionand cost. A sharedsavingscontractis one in
~~ich a private company provides the fundingand makes im-
provements that make a facility more energy-efficientin

- return for a portion of the cost savingsovera specified
periodof time.
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CambridcaetateHOSDltal.,

Cambridge State Hospital was firstoccupiedin 1925. The ma-
jority of buildings were constructedbetween1925and 1937;
however, largerbuildingswhichcontainover halfof the square
footage were constructedafter 1953. The campushas 26 main
structureson 245 acres of land located in IsantiCounty
approximately50 miles north of St. Paul (AmericanAppraisal
Company, 1983). As of November1983,Cambridgehad 484 resi-
dents - a declineof 11% since1979 (Departmentof HumanSer-
vices,1983).

The energy cost per residentof $1,083is slightlybelowthe
average ($1,085),but the energyconsumptionper residentis
306 MMBTUcomparedwith the averageof 247 MMBTU. Althoughthe
per residentenergyconsumptionat Cambridgeincreased62% from
1979 though 1983, its energycostper residentincreased33%.
The reason for the smallercostper residentincreasewas the
conversionto soft coal. Cambridgeusescoal for most of its
fuel consumptionduring the wintermonthsand naturalgas for
about half of its fueluse duringthe restof the year.Equip-
ment problems during the conversionto coal reducedits cumu-
lative boiler efficiencyto 55% compared to the averageof -
76%.

Electricityis purchased fromEastCentralElectricalAssoci-
ation for 6.01 cents per kwh (Departmentof Administration,
1984). This is the secondhighestpricefor electricityamong
all hospitals and is 51% higherthanthe averageof 3.97 cents
per kwh for all statehospitals.The cost for heatingis $2.40
per MMBTUwhichis 37% lowerthanthe averageof all statehos-
pitalsat $3.85per MMBTU (Departmentof Administration,1984).

Ult StateHos~ital

Faribault State Hospitalwas establishedin 1881makingit the
second oldest statehospitalin the system. It is the largest
state hospital with 52 main structureson 760 acres of land
(AUIeKkZUIAppraisal Company, 1983). The oldest building on the
campus is the powerplantbuiltin 1896. Faribaultis located
in RiceCounty.

As of November1983,Faribaulthad the largestpopulationwith
717 residents (Departmentof HumanServices,1983),this,how-
ever,was a declineof 12% from1979to 1983.

Although $634,600 has been spentoverthe lastfiveyearson
improving energy efficiency,Faribault still has the second
highest cost of energy per resident ($1,365)among all the -
state hospitals. This is far abovethe leastexpensivestate
hospital,(Willmar,$742per resident/patient)and 25.8% above
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the averageof all statehospitals. The energyconsumptionper
resident of 273 MMBTUis only slightlyabovethe averageof 248
per MMBTU.

Faribault purchases electricityfromNorthernStatesPowerfor
3.68 cents per kwh which is belowthe averageratefor all
state hospitals (3.97 cents per kwh) (Departmentof Admini-
stration, 1983). NorthernStatesPoweris also the supplierof
natural gas at a rateof $4.14per MMBTU (Departmentof Admin-
istration,1984). The rate is only7% higherthan the average
for all statehospitals($3.85per MMBTU).

Although the energy costsare high,theywouldbe much higher
if Faribault had not recentlyreducedits use of fueloil from
58% in 1979 to zero use in 1983. One of the major reasonsfor
this high energy cost is due to its largeand underutilized
facility causing Faribault to be the thirdlargestper resi-
dent user of energy. FergusFalls,whichhas the highestuse
of energy per resident, burnscoal for heatingwhich is much
cheaper($1.96per MMBTU)than Faribault($4.14per MMBTU).

P Through the fiveyear periodfrom1979 through1983,Faribault
has managed to keep its energyconsumptionper residentfairly
steady with onlyan 8% increase,but its costper residentrose
44%.

EUUULEUS state Hos~ltd
.

Fergus Falls State Hospitalwas firstoccupiedin 1890and is
the third oldest state hospital. It currentlyhas 40 main
structures,the majority of whichwere builtbetween1890and
1923. FergusFallshas 320 acresof landof which164 acresare
leasedas farmland(AmericanAppraisalCompany,1983).

Although Fergus Fallscenergyconsumptionper resident/patient
is the highestof all statehospitalsat 362.4MMBTUper resi-
dent/patient compared to the averageof 227 MMBTU,the cost
per resident is the secondlowest($746comparedto the aver-
age of $1,085). FergusFallshas managedto keep its energy
cost extremely low despite a 17% declinein populationfrom
1979 to 472 residents/patientsin November,1983 (Departmentof
Human Services, 1984). During the five year studyfor this
analysis (1979 to 1983) the energyuse per resident/patient
increased 9%. At the sametime the energycostper resident/
patient increased 6% which gaveFergusFallsthe lowestcost
increase per resident/patientamongall the statehospitalsfor

F the sameperiod.

The most significantcause of the low per resident/patient
energy cost is the extremelylow costof electricityat 1.12
cents per kwh (the lowest of all statehospitals),and the
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use of coalfor heatingat a costof $1.96per MMBTU (alsothe
lowest for all statehospitals)(Departmentof Administration~
1984). Both of theselow costsare far belowthe averagesfor
all statehospitalswhichare 3.97 centsper kwh and $3.85per
MMBTU respectively.

Fergus Falls’ high energyuse per resident/patientis due to
the low cost of its energy. The Legislaturehas not author-
ized the fundingfor energyefficiencyimprovementbecausethe
improvementswouldhavea paybackof more than fiveyears.

Moose Lake State Hospitalwas firstoccupiedin May of 1938.
It currently has 23 main structureslocatedon 175 acresof
land (AmericanAppraisalCompany,1983).

The campus is locatedsouthwestof Duluthin CarltonCounty.
This is the coldestlocationamongthe statehospitalswith
9265 degree days. MooseLakehas the highestper unitenergy
cost among all the statehospitals. Its electricalcost is
6.22 cents per kwh comparedto the averageof 3.97 centsper
kwh and naturalgas is $4.98per MMBTUcomparedto the average T
of $3.85per MMBTU (Departmentof Administration,1984). Elec-
tricity is purchasedfromMooseLakeWater& Lightand gas is
purchased from the InterCityGas Co. Despiteits coldgeo-
graphic locationand havingthe highestcostfor energy,Moose
Lake’s energy costper resident/patient($1,057)is lessthan
the average for all the statehospitals($1,085per resident/
patient’); The lessthanaverageper resident/patientenergy
cost is in partdue to havingan extremelyefficientboiler.
The average boiler efficiency is 76%; MooseLaketsis 93%
efficient(Departmentof Administration,1984).

The efficientuse of energyat MooseLake is furtherevidenced
by the second lowestenergyconsumptionper resident/patient
among the hospitals (164 MMBTUper resident/patientcompared
to the averageof 247.75MMBTUper resident/patient).Willmar
has the lowestenergyconsumptionat 163 MMBTU,but Moose Lake
is locatedin an area that is much colderthanWillmar. Moose
Lakehas 9265heatingdegreedayswhereasWillmarhas 8332.

During the fiveyear periodfrom1979through1983,the energy
consumptionat Moose Lake only increased5.7%,whichwas the
lowest per resident/patientincreaseamongall the statehos-
pitals. Duringthe sameperiod,however,costsincreased52%
per resident/patientwhichwas the largestsuch increaseamong
all the statehospitals.Moose Lake experienceda small (6%) T
resident/patientpopulation reduction duringthe sameperiod
and by November1983,had 440 resident/patients(Departmentof
HumanServices,1983).
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St. peter maintainstwo hospitals. The statehospital,origi-
nally built in 1866was the firststatehospitalin Minnesota
and the SecurityHospital,whichwas completedin 1982,is the
statets newest facility. Althoughthe originalcampusis the
oldest in the state system,it is in goodphysicalcondition
because of a major replacementand renovationprogramthathas
been completed duringthe past 20 years. Whilethe two insti-
tutions are in manyways separateand distinct,theydo utilize
the same energy resourcessuchas heating,laundry,etc.~and
because of thiswill be treatedas a singleentryfor the pur-
posesof this report.

St. Peter is locatedapproximately70 miles southof the Twin
Cities on 744 acresof land,of which220 acresare leasedout
(AmericanAppraisal Company,1983). The campushouses35 main
structures,includingthe new securityhospital,and is located
in Nicollet County. This location affordsSt. Peter 7748
heating degree days, lowest of all the statehospitals.Al-
though St. Peter was the onlyhospitalto experiencea slight,? resident\patientincrease (6%)duringthe studyperiod,it had
a 1.7%declinein per resident/patientenergyuse. St. Peter’s
229 MMBTU per resident/patientis less thanaverageof 247
MMBTU per resident/patient,however,its energycostof $1126
per resident/patientis abovethe average($1085)for the state
hospitals. This per resident/patientcost of energyrepresents
a 38% increaseoverthe studyperiod.

A major reasonfor this slightlyaboveaveragecost is in part
due to the extraordinaryuse of electricityat the security
hospital. Becauseof securityprecautions,the securityhospi-
tal is 100% climate-controlledat all times. Regardlessof the
weather, the security hospital cannot open windowsto take
advantage of mild weatherconditions.Therefore,St. Peter’s
per resident/patientelectrical use is higherthanany other
state hospital;whilethe securityhospitalonly represents15%
of the building space,it utilized30% of the electricityfor
the entirecomplex.

St. Peter’s energyconsumptionwill improvein the near future
as its cumulative boilerefficiencyof 77% will increaseas a
resultof the plannedinstallationof a smallsummerboiler.

St. Peter’s electricitycost is averageat 3.99 centsper kwh
and its natural gas is slightlyaboveaverage($4.16compared

P with $3.85) (Departmentof Administration,1984). Electricity
is purchased fromthe St. PeterMunicipalUtilitiesand North-
ern StatesPoweris the naturalgas supplier.
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lmarStateHo~ita~

Willmar State Hospital is located100 mileswest of the Twin
Cities in KandiyohiCounty. It receivedits firstpatientin
1912 and has 39 main buildingson 158 acresof land (American
AppraisalCompany,1983).

Willmar has the lowestcostper resident/patient($742)of all
the state hospitals. This figureis far belowthe average
($1,085)and 46% below the highof BrainerdStateHospital
($1,378).

Willmar achievesthis lowestcostper resident/patientbecause
it also consumes the leastamountof energyper resident/pa-
tient of 163 MMBTU which is slightlylessthan164 at Moose
Lake, but significantlybelow the averageof 248 MMBTUper
resident/patient.

Willmarls energy efficiencyis a resultof a wellmaintained
and managed energy system. Although Willmarrselectrical
costs are the secondlowestat 1.6 centsper kwh, its natural
gas consumptionof $4.38MMBTUis abovethe averageof $3.85 7,
MMBTU (Departmentof Administration,1984). In addition,they
havea slightlyaboveaverageboilerefficiencyof 80%.

While the populationat Willmardeclined5% to 544 residents
in November 1983 (Departmentof HumanServices,1983),its
energy use per resident/patientonly roseslightly(2.7%).
Like most hospitals,Willmar experiencedenergy pricein-
creases, causing its energy cost per resident/patientto
increase 48$ duringthe samefiveyear period. Willmar,like
Fergus Falls, buys its electricitydirectlyfroma wholesale
supplier- the WesternAreaPowerAdministration.

B. ENERGYUSE BY NUMBEROF RESIDENTS

Because the resident/patientpopulationat the statehospitals
fluctuatesdaily, it is necessary for the purposes of the
study to utilizea constantresidentcount. w arbitrarydate
of November 30, 1983,was chosen. This is the censusfor one
given day and does not reflectthe averagedailypopulation
for the entireyear.

As can be seen in Table1, St. PeterStateHospitalis the
only state hospital to experiencean increase(4%)in its
resident/patientpopulation,due in part to the stabilityof T
the minimum prisonpopulation.FergusFalls (17%decline)and
Brainerd (15% decline) experienced the greatest percentage
lossin theirresident/patientcount.



MinnesotaStateHospitalEnergyUse and Cost
F Page11

November15, 1984

POPULATIONOF MINNESOTASTATEHOSPITALS1979-
(Populationas of November30 eachyear)

Anoka

Brainerd

Cambridge

Faribault

FergusFalls

MooseLake

St. Peter

Willmar

J2Z9ULBQ

363 320

545 519

532 514

815 782

569 545

469 459

560 576

578 570

319

499

511

784

553

492

590

569

313

489

507

749

549

509

620

589

J983

323

463

484

717

472

440

582

544

1983

-11%

-15%

- 9%

-12%

-17%

- 6%

+ 4%

- 6%

Source: Department of Human Services. (1983,January). YacC-
bo~k: State

—
hosr)itals—aPd..IlMlXti~hom~ St. Paul:

MentalHealthBureau.

The decline in resident/patientpopulationcreatesincreasedde-
mands for improved energy efficienciesat each state hospital in
order to slowthe risein per residentcosts. Table2 indicates
the change in energy use per residentfor each statehospital.
Anoka State Hospital experiencedthe greatestdeclinein energy
use per patient (24.5%)with BrainerdStateHospitalexperienc-
ing a declineof 8.1%. CambridgeStateHospitalwas at the other
extreme with a 62.4%increasein energyconsumptionper resident.
Part of this largeincreaseis due to its lowerboilerefficiency
as it convertedto the use of coalas its heatingfuel.

Overall, there was an averagedeclinein energyuse per resident
of 4.8%duringthe yearsof the study.
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Anoka

Brainerda

Cambridge

Faribaulta

1985

TABLE2

MMBTUENERGYUSE PER RESIDENTFY ’79- ’83

Wwww M 3_Qf_mBSle

340.3 303.0 276.0 276.1 256.6 - 24.5%

309.0 301.6 298.8 285.2 283.7 - 8.1%

206.7 254.6 336.2 336.6 335.8 + 62.4%

288.1 378.5 424.0 363.4 313.1 + 8.6%

FergusFalls 330.5 339.4 348.4 327.0 362.4 + 9.6%

MooseLake 173.6 152.2 176.5 161.5 163.8 - 5.6%

St. Petera 232.4 229.4 242.1 212.8 228.7 - 1.5%

Willmara 173.5 177.4 197.0 182.0 178.3 - 2.7%
T

acostfiguresare not adjustedto reflectthe extraordinarycoSt
of the ~egionallaundry-facilities.

C. ENERGYUSE BY SQUAREFOOT/BYDEGREE

In Minnesota,with UD to 10.000. . .

DAY/BYMMBTU

heatingdegree-. days,as com-..
pared to 2,000 - 3,000in southernareasof the country,the
climate clearlyaffectsenergyconsumption.Withinthe state
the annualnumberof heatingdegreedaysvaries,and of course,
the state hospitals annualnumberof degreedaysvary accor-
ding to geographiclocation. The use of degreedays combined
with energy consumptionand squarefootagepermitcomparison
that accounts for the differencesin heatingat each state
hospital. Table 3 shows the rangeof degreedaysamongthe
state hospitals.Moose Lake (9265) and Brainerd(9163)are
located in the coldest regionof the statewhereasSt. Peter
(7748) and Faribault(7811)are locatedin the southernpart of
the state.
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TABLE 3
AVERAGEHEATINGDEGREEDAYSAT

MINNESOTASTATEHOSPITALS

State AverageNumberof.tal BeattiaDeareeDav~

Anoka
Brainerd
Cambridge
Faribault
FergusFalls

MooseLake
St. Peter
Willmar

8250
9163
8764
7811
8790

9265
7748
8332

Source: NationalOceanicand AtmosphericAdministration.(1982).
Qipatoloaicaldata ox ~esota

.
,F ● Asheville,NorthCarolina:

NationalClimaticCenter.

l!n accepted measure for determiningthe energyefficiencyof any
facility is the MMBTU/SquareFeet/DegreeDay calculation.Table4
was derivedby dividingthe amountof annualenergyusageof MMBTUIS
at each state hospitalby the numberof squarefeet (ateach state
hospital),and dividing thatnumberby the heateddegreedays. In
general,the lowerthe number,the more efficientthe energyuse.

TABLE 4
MMBTU/SQ.FT./DEGREEDAY OF

MINNESOTASTATEHOSPITALSFY ’83

Anoka .00251

Brainerd .00173

Cambridge .00264
Faribault .00305
FergusFalls .00259
MooseLake .00157
St. Peter .00224
Willmar .00209
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Under most circumstancesthe measurementof energyefficiency
as a function of MMBTU/squarefoot/degreeday wouldbe an
accurate performancemeasure; however, there are two major
factorswhichaffectthe validityof the measure.

First, the Legislaturehas not authorizedfundingfor energy
improvementsfor the statehospitalswhichhavea paybackof
more than five years;therefore,thosestatehospitalswhich
have low unit fuel costs might be prohibitedfrommaking
improvementswhichwouldlowertheirenergyuse figures.

Second, the generalpopulationdeclineat the statehospitals
has causedsomevacanciesin part or all of someof the build-
ings at the state hospitals. However,in orderto prevent
deteriorationmany of the buildingscontinueto be heated.

D. ENERGYUSE AND COSTBY SQUAREFOOTOF BUILDINGSPACE

Comparing the energyuse and costper squarefootof building
space illustratesthe problemof a statehospitalhavinglow
per unit (e.g. per kwh or MMBTU) energycostsyet has high ~
energyusage.

Fergus Falls State Hospital has the lowestper squarefoot
cost (48 cents) among the state hospitals,but it has the
third highest energy use per square foot. This fact is
clearly the resultof havingan extremelylow cost for heating
and electricity. Theselow per unitenergycostsdo not make
some energy improvementscost-effective.However,it is pos-
sible to draw some conclusionsas to the energymanagement
practices of a state hospital. Willmarhas both low energy
usage (174.88@#lBTU)and low energycosts (79centsper square
foot) and gets the maximum use of its energyfor the least
amountof money.

Faribault State Hospital, with the highestenergyusageper
square foot (238.4@lBTU)and the highestcostper squarefoot
($1.19) provides an opportunityfor additionalenergyeffi-
ciencypractices.

Table 5 provides a Profileof usageand costper squarefoot
by statehospital.

E. ENERGY COST AS A PERCENTAGEOF OPERATING COST

The combined annual energy cost for all statehospitalsis
$13,462,398;however, as large as

‘?
this figureis, it only

represents3.7% of the annualtotaloperatingcostof all the
state hospitals. However, the figure represents35.9%of
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cost less personnel cost. If the resident/patientpopula-
tions continue to decline,per resident/patientenergyuse
and cost will rise unlesscountermeasuresare undertakento
curtail energy use and cost. Thisproblemwill be compounded
as costs continue to rise. The continuingdeclinein resi-
dent/patientpopulationand risein the priceof energycould
also causethe costof energyto riseas a percentageof total
operatingcost.

Fergus Fallsand Willmarhavethe lowestenergycostas a per-
centage of operating cost, 2.4% and 2.9%, respectively.
Fergus Fallss low costcan be attributedto itsvery low per
unit cost of energy. Willmar’slow cost is probablydue to
energymanagementpracticesand the low costof energy.

Table 6 indicatesthatSt. Peterhas the highestenergycost
(4.9%) as a portion of total operatingcost;however,St.
Peter’s energy cost as a portionof operatingcost lessper-
sonnel cost drops to the thirdlowestamongall statehospi-
tals (33.5%) following Fergus Falls (24.9*) and Willmar
(29.7%). Brainerd,with its energycosts (48.0%)as a portion _
of operatingcostlesspersonnel,has opportunitiesfor energy
improvement.

F. ELECTRICAND FUELCOSTSAT EACHHOSPITAL

The cost for electricityand fuelat eachstatehospitalvar-
ies considerably(as shown on Table7). Thesecostsare a
function of the supplierof energyand in most instancesare
not negotiable(Departmentof Administration,1984).

Fergus Falls (01.12 cents)and Willmar(01.66cents)per kwh
have the lowestelectricalcostof all statehospitals.They
achieved the low cost becausetheypurchaseelectricitydi-
rectly fromthe wholesaler,the WesternArea PowerAdministra-
tion.

Moose Lake (6.22 cents) and Cambridge(6.01cents)per kwh
have the highest cost of electricity.MooseLakebuys its
electricityfrom the municipal utility, MooseLakeWater&
Light. Cambridge buys its electricityfrom a local
cooperative.

The major differencesin fuelpriceis more a functionof the
type of fuel than the supplier. FergusFallsand Cambridge
burn soft coal (lignite)as their principal heatingfuel -
source. The costper MMBTU,$1.96and $2.40respectively,are
far belowthe otherhospitals.The next leastexpensiveprice
of fuel for a statehospitalis $4.14per MMBTUfor natural
gas at Faribault.
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G. ENERGYCOSTPER RESIDENT/PATIENT

The directcomparisonbetweenstatehospitalsis complicatedby
many variables affectingthe managementof energyat the state
hospital, e.g. declining residentpopulation;vacatedor par-
tially vacatedbuildings,costof energy,physicalconditionof
buildings, boiler efficiency~etc. One measurewhich reflects
the ability to manage energy costand somewhatmitigatethe
advantages and disadvantagesof energycostand consumptionis
the cost of energy per resident. The followingtableis
presentedin 1982dollarsbecauseof the inflationrate.

TABLE 8

ENERGYCOST PER RESIDENTAT EACHMINNESOTA
STATEHOSPITALFY ’83

State EnergyCostPer State EnergyCostPer
pos~ital Jtesident1982-Q I@sDital Residen~ )

Willmara $ 742 St. Petera $1,126F FergusFalls $ 746 Anoka $1,185
MooseLake $1,057 Faribaulta $1,365
Cambridge $1,083 Brainerda $1,378

amtraOrdinary cost and use for the regionallaundryfacil-
itieshavebeen factoredout.

As can be seen in Table 8, Willmar($742)and FergusFalls
($746) operated a~a~~;cleastexpensivestatehospitalson a per
resident/patient Fergus Falls benefits greatly by
utilizing the cheapestfuel,softcoal,and electricitywhich is
purchased at a wholesale rate from the Western Area Power
Administration. This inexpensivefuelhas causedFergusFalls
to be somewhat inefficientin its fuel use. Becausethe fuel
and electric cost are so cheap, it is not cost-efficientto
retrofit the physical facilitiesthere. Willmaralso benefits
from inexpensiveelectricityit purchases fromthe WesternArea
Power Administration. However,likemost statehospi-tals,it
uses more expensivenaturalgas for heatingand nonheatinguse.
Willmar has managed to use the least amount of energy per
resident/patient. This factcausesWillmarto have the lowest
energycostper resident/patientof all state hospitals.

F Brainerd ($1,378) and Faribault ($1,365) are at the other
extremewith theirper resident/patientcostsbeingnearly
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twice that of Willmar and FergusFalls. Brainerdand Fari-
bault havehad substantialdeclinein populationoverthe past
five years, 15% and 12% respectively.This,combinedwith
their relativelyinefficientboilers,(72%and 70%),couldbe
a major reason for their high per resident/patientenergy
cost.

H. ENERGYIMPROVEMENTS

Energy use in Minnesota’sstatehospitalsduringthe last five
years has been marked by rapidlyrisingfuelpricesand at-
tempts to shift to lower price fuelsources. The average
price of natural gas, the main sourceof energyfor heating
and other nonelectricalenergy needs, has increased55% in
real dollarsfrom FY ’79throughFY 183 (Departmentof Admini-
stration, 1984). The average priceof electricityhas in-
creased 37% in realdollarsduringthe samefive-yearperiod.

Several state hospitals have moderated the priceincreases
with reduced use of fuel oil,whichis oftenrequiredas a ~
backup to interruptablenatural gas service. Faribaultin
particular reduced its fueloil use from58% of nonelectrical
energy needs in 1979to no use in 1983. Cambridgeconverted
almostentirelyto coalbeforethe 1981heatingseason.

The conversionsat Faribaultand Cambridgewere accompaniedby
equipment problems that loweredthe combustionefficiencyof
their boilerssignificantly.Althoughthisproblemwas short-
lived, the energy use at these two statehospitalsrose
sharply. However, their conversionto cheaperfuelsstill
helpedmoderateenergycostsat the statehospitals.

Currently two state hospitals are making more effortsto
increase their energy efficiency.St. Peter,via a legisla-
tive authorizationis in the processof installinga summer
boiler. This smallerboilershouldreduceenergyconsumption
and lower energy cost. Brainerdis currentlynegotiatinga
shared savings contract with Honeywell, Inc. The contract
would call for the installationof a wood gas generator,an
automated energycontrolsystem,and repairand replacementof
steamtrapsand pneumaticcontrols.

Table 9 highlightsthe amount of fundsexpendedfor energy
improvementsat each of the hospitals(EllerbeAssociates/
Inc., 1978, 1979a, 1979b); (Michaus,Cooley, Hallberg,
Erickson & Associates,1978); (Oftedahl,Locke,Broadston& n
Associates,1979); (Orr-Schelen-Mayerson& Associates,1979);
(Sam Stewart & Associatesand Ann Pawlak& Associates,1979).
The improvementswere recommendedin eachof the maxi-energy
auditsof the statehospitals.
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TABLE9

ENERGYIMPROVEMENTSCOMPLETEDAT MINNESOTASTATEHOSPITALS

ActualCost

Anoka $300.1
Brainerd $273.4
Cambridge $ 69.8
Faribault $634.6
FergusFalls $601.7
MooseLake $224.5
St. Peter $208.9

- Willmar, $111.6

(1979to 1983)

Estimated
Savings
To Date $ CostPer

fl~~.

$125.0 0.45
$ 90.0 0.48
$ 61.0 0.08
$340.0 0.87
$143,0 1.28
$121.0 0.29
$ 68.0 0.39
.$47.0 0.11

0.19
0.16
0.07
0●47

0.30
0.16
0.13
0.05

Note: These figures include all energyimprovementsidentified
in maxi audits for each statehospitaland fundedby the
Department of Administration. Fundingwas providedfor
all projectswith a paybackof lessthan fiveyears.
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. Minnesota State Hospitals, likeeveryoneelse,have faced
rising energy prices for the period1979- 1983. Natural
gas increased55% in realdollarsduringthe periodand
electricityincreased37% in realdollars.

● The overall energyuse at all statehospitalsdeclined6%
over the five year period;however,energyuse per resi-
dent/patientincreased12%.

● Total energy cost for the statehospitalsincreased25%,
but because of declining populationsand havingto heat
buildingswhere there are no or a few patient/residents,
the individualcostper resident/patientincreased49%.

● Energy costs represent3.7% of all operatingcostand 36%
of operating cost less personnel cost amng all state
hospitals.

. All state hospitalsspent$4,836,338in FY ’83 for energy
costs. Faribault State Hospitals expenditurewas “
$1,109,753●

● Based upon annual energy cost per resident/patient,
Willmar ($742) and Fergus Falls ($746)were the lowest
among all state hospitals. The averagefor all state
hospitalswas $1,085.

. Based upon annual per resident energyuseWillmar(163
MMBTU and Moose Lake (164MMBTU)utilizedthe leastamount
of energy. The averagefor all statehospitals248 MMBTU.

● The cost of electricity varied considerably from state
hospital to state hospital. FergusFallspaidthe least
amount, at 1.112 centsper kwh,and MooseLake the most,
at 6.22 cents per kwh. The average was 3.97 cents per
kwh.

. The fuel price at each hospital variedfrom $1.96per
MMBTU at Fergus Falls to $4.98per MMBTUat MooseLake.
The averagewas $3.85per MMBTU.

● The average energycostper squarefootwas $0.9030 Fer-
gus Falls had the lowestcostper squarefootat $0.479
and Faribaultthe highestat $1.186.
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The 1984Legislature-dated t~t a studyandPl~ forMinne~ta
StateHospitalsbe Prepared(Chapter654,Seotion19).

An InstitutionalCareandEaonomicImpactPlanningBoardwasore-
atedoompoaedof the followingstateagenoyheads:SisterMary
MadonnaAshton,Dept.of Health;BarbaraBeerhalter,Dept.of
EoonoaieSeourity;Gus Donhowe,Dept.of Ftiam; Bill Gregg,
Dept. of VeteransAffairs;SandraHale9Dept.ofAdministration;
LeonardLevine,Dept. of Human$ervioes;OrvillePung,Dept.of
Corrections;David Reed, Dept.of Energy& EeonomioDevelopment;
I?inaRothohild,Dept.of EmployeeRelations;JamesSolem,Housing
Finance Agenoy;andTomTriPlett,Chair,StatePlanningAgeney.

Responsibilityfor the studieswas given to theDevelopmental
DisabilitiesProgram/CotioiloftheStatePlanningAgenuy.

Eight teohnioalpapershave been preparedto respondto the
legislativerequirements.Thlspapermaybeeited:

State PlanningAgency. (1985,January).
er Ho. . al

Paul, Ml: DevelopmentalDisabilitiesProgram,StatePlannix&
A@KMy.

*Res~entsWrefer to peoplewithmentalretardationwholiVeh
statehospitals.

‘Patientsarefer to peoplewith mentalillnessandpeoplewith
ehemioaldependencywhoreceiveservicesatthestatehospitals.

Additionalfree copiesof reportsor informationabout this
pro@otuanbe reoeivedfrom:

DevelopmentalDisabilitiesProgram
StatePlanningAgenoy
201CapitolSquareBuilding
550CedarSt.
St.Paul,MN 55101
612-296-4018
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