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BILL HO. _
INTRODUCED BY _—

3 BILL FOR AN ACT ENTITLED: "AR ACT REQUIBING PEBRFORMAMCE
OF A LIFE-CYCLE <COST ANALYSIS BEFORE ANY STATE AGENCY MAX

LEASE OR CONSTRUCT A FACILITY.™

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF MONTANA:

Section 1. Findings and purpose. {1} Operating and
maintenance expenditures associated with energy egquipment
and with energy consumed in state—financed and leased
buildings represenmt a significant cost over the life of a
building. PEnergy conserved by appropriate building design
not only vtreduces the demand £for energy but also reduces
costs for building operation. The size, design,
orientation, and operability of windows, the ratio of
ventilating air to air heated or cooled, the 1level of
lighting ccoscnant with space—use reguirements, the hapdling
of occupancy loads, and the ability to zone off areas not
requiring equivalent levels of heating or cooling axe but a
few of the coansiderations necessary to conserving energy.

{2) It is very isportant that erergy-efficient designs
provide energy savings over the life of the bueilding
structure. Conversely, energy-inefficient designs cause

excess and wasteful energy use and high costs over that
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life, With buildings lasting sany decades and with energy
costs escalating rapidly, it is essential that the costs of
operation and wmaintenance for energy-using equipment be
included in all design proposals for state buildings.

{3} In order that such energy efficiency considerations
become a function of boilding design and alsoc a mcdel for
future application in the private sector, it is the policy
of the state that buildings constructed and financed by the
state be designed and constructed in a manpner which will
minimize the consumption of energy used im the operation and
maintenance of such buildings.

Section 2, ™Facility”, “energy performance index™, and
miife-cycle costs® defined. 1In [sections 1 through 5] the
following definitions apply:

(1) "Pacility™ means a buildimg or cther strucsure.

{2) "Energy perforsance index or indices (EPI)" means
a number describing the energy requiresments at the building
boundary of a facility, per square foot of floor space or
per cubic foot of occupied voluse, as apprcpriate uader
defined internal and external ambient conditionms over an
entire seasonal cycle,

{3) "Life-cycle costs™ ®means the cost of owning,
operating, and maintaining the facility over the life cof the
structure, This may be expressed as an annual cost for each

year of the facility's use.
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Section 3. Life-cycle cost analysis required. Wdeither
the department of adaministration nor any other state agency
may lease or construct a facility, vithis limits prescribed
in this section, without having secured a proper evaluation
of life-cycle costs, as computed by a gqualified architect cr
engineer. Furthermore, construction may proceed only upon
disclosing, for the facility chosen, the life-cycle costs as
detersined ir [section 43} and the capitalization of the
initial comstruction costs of the building. The life-cycle
costs shall be a primary consideration in the selection of a
building design. Suck analysis is reguired only for
construction of buildings with an area of 5,000 square feet
or greater, For leased areas of 20,000 sguare feet or
greater within a given ©building boundary, a 1life-cycle
analysis shall be performed, and a lease may be entered only
where there is a showing that the life-cycle cocsts are
sinimal compared to available like facilities.

Section 4. BRules for conduct of life-cycle cost
analysis. (1) The department of administration shall adopt
rules and procedures, including enerqgy comservation
performance guidelines, for conducting a life-cycle ccst
analysis of alternative architectural and engineering
designs and for developing energy perfcrmsance indices ta
evaluate the efficiency of energy untilization for competing

designs in the construaction of state-financed and leased
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facilities. Such rules and procedures shall take effect 270
days after July 1, 1977.

{2) Such life-cycle ceosts shall be the sum cof:

{(2) the reasonably expected fuel costs over the life
of the building, as deterained by the departmwent, that are
required to wmaintain illemipation, gpower, temperature,
humidity, wventilation, and all ot her energy-consuming
eguipment in a facility; and

{b) the reasonable costs of probable eaintenance,
including labor and wmaterials, and operation of the
building.

{3) The department shall adopt rules for determining
life~cycle costs includiag rules relating to:

{a) the orientation and integratiom of the facility
with respect to its physical site;

{b} the amount and type of glass employed in the
facility and the directicns of exposure;

{c} the effect of insulaticn incorporated into the
facility design and the effect on solar utilization of the
properties of external surfaces;

{d) the variable occupancy and operating conditicns of
the facility and subportions of the facility; and

{e) an energy consumption apalysis of the major
equipment of the facility's heating, ventilating, cooling,

lighting, and hot water systems and of all other major
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energy-consuming equipment and systess as appropriate. This
analysis shall include:

{i) the comparison of alternative systems;

{ii) 2 projection of the annual energy consumption of
mazjor energy-consuaing egquipsent and systems for a range of
operation of the facility over the life of the facility; and

(iii) the evaluation of the energy consumption of
component eguipment in each systen, comsidering the
operation o©of such components at other than full or rated
cutputs.

{4) Such rules shall be based on the best currently
available methods of amalysis, including those of the
national bureau of standards, the department of housing and
urkan developeent, and other federal agencies and
professional societies and materials developed by the
department. Provision shall be sade for an annual updating
of rules and standards as reguired.

Section 5. Rules for energy performance indices. The
department sbhall promsulgate rules for energy performance
indices as defined in [secticn 2] to awdit and evalnate
coppeting design proposals submitted to the state., As
experience develops omn the epergy perforsance achieved with
state building, the indices (BFI) will serve as a measure of
building performance with respect to energy consumption.

—-End-
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STATE OF MONTANA
REQUEST NO. __410-77

FISCAL NOTE

Form BD-15
in compliance with a written request received February 8 —,19 _77 _ there is hereby submitted a Fiscal Note
for . House Bill 426 pursuant to Chapter 63, Laws of Montana, 1965 - Thirty-Ninth Legislative Assembly.

Background information used in developing this Fiscal Note is available from the Office of Budget and Program Planning, to members

of the Legisiature upon request.

DESCRIPTION OF PROPOSED LEGISLATION:

An act requiring performance on a life ¢ycle cost analysis before any state agency may lease or construct a facility.

ASSUMPTIONS:

-’/

1. That the provisions of this bill include lifecycle costing and value engineering for the following building considerations - -

1. Mechanical Systems 2. Electrical Systems 3. Exterior Enclosures 4. Structural Systems 5. Materials and Finishes
and involving a 20 year analysis of the following cost factors - - 1. Finance 2. Maintenance and Operations 3. Initial
Cost 4. Indirect Costs 5. Land 6. Miscellaneous, o
. That an average of 4 alternatives be investigated for each area of consideration.
3. That criteria established by the State of Montana for lifecycle costing and value engineering proposals be based on
existing and available computer programs. . '
4, That the cost of a lifecycle analysis on a potential facility to be leased be borne by the lessor and presented in the
proposal submitted to the State.
5. Lifecycle cost analyses would be contracted with architects or engineers as a part of over-all design contract.
Y

N

FISCAL - IMPACT:

The proposed legislation would add $290,000 to the Long—Range Building Program costs for the 1979 biennium. This
would be the cost of contracting with designers to perform the analyses. This legislation would lead to increased con-
struction costs which, hopefully, would be offset by decreased operating costs over the life of the project.

TECHNICAL NOTE:

Requiring an analysis for all cqnstruction of buildings over 5,000 sq. ft.'could result in much duplication of effort as
similar buildings would produce similar results which would be recognizable without the mechanics of a repetitious analysis.

BUDGET DIRECTOR

Office of Buglget and Program Planning
Date: - /51977
ate: ~

-’
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Approved by Committee
on Natural Resources

HDUSE BILL ND. 426

INTROOUCED 38Y MELOYy BRADLEYs HUENNEKENS

a BIlL rurR AN ACT ENTITLED: ™aN ACT REQUIRING PERFORMANCE
OF A LIFE-CYCLE COST ANALYSIS BEFURE ANY STATE AGENCY MAY

tehbE-oik CONSTRUCT A FACILITY."

oE IT ENACLTEG BY THE LEGISLATURE OF THE STATE OF MONTAMA:
Section le« Findinas and purposees (1} Operating and
maintenance expenditures associated with energy ecquipment
and with energy consumed in state—financed and leased
buildings represent a sianificant cost over the life of a
buildin?e £nergy conserved by appropriate building desion
not only reduces the demand for energy but also reduces
costs for building operation. The sizes designes
orientations and operability of windowss the ratio of
ventilating air tn air heated or cooleds the level of
ligntin~ consonant with space-use reguirementsy the handiino
of occupancy loadse and the ability to zone off areas not
requiring equivalent levels of heatino or cooling are but a
tew of the considerations necessary to Conservinn enerove
{¢) It is very imnortant thet enerqy-efficient desians
provide enaray savinas over the 1life of the building
structuree Converselyy enerqy—inefficient desions cause

excess and wasteful eneroy use and nirh costs over that

SECOND READING

10

11

12

13

14

15

15

17

15

19

20

21

22

HY 0426,02

iifee. with buildinas lastina many decades and with energy
costs escalating rapidlyy it is essential that the costs of
operation and maintenance for enerqgy-using equipment he
included in all design proposals for state buildingse

{(3) In order that such energy efficiency considerations
become a function of huilding design and alsoc a model for
future application in the private sectors it is the policy
of the state that buildings constructed and financed by the
state be designed and constructed in a3 manner which will
minimize the consumption of energy used in the operation and
maintenance of such buildings.

Section 2. ™Facility™s “energy performance index™s and
"life-cycle costs® definede In [sections 1 through 5] the
following definitions aspply:s

() ™Facility"™ means a building or other structures.

{2) MEnerqgy operformance index or indices (EPI)*" means
a number describing the eneroy requirements at the buildina
boundary of & facilitys per square foot of floor space or
per cupic foot of occupied volumes as appronriate under
defined internal and external ambient conditions over an
2ntire seasonal cycle.

{3}y vLife-cycle costs™ means the cost of owninae
operatings and maintaining the facility over the life of the
structurees This may be expressed as an annual cost for each

year ot the facility's usea

e HB 426
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Section 3. Life-cycle cost analysis required SHALL BE
LiUNSIVEREDe Neither the department of administration nor
any other state aqency may lease or construct a facilitys
witnin limits prescribed in this sections without having
secured L(DNSIDERED a proper evaluation of 1ife-cycle costsy
s3--—compruted-—by——a-——quatified—-arehitect———or———enasineers
Forthermorey——construction—may-proceed-onty-upon—disclosingy
for-the-facit+ty—chosenvr—the-tife—cyete-costs-as--determined
tn-——fsection-——43-—-end-—the-—ceap+tatiration——of--the—inttint
eonstruction-—costa-——of——the-——-buitding. Fhe ALIERNRATE
life-cycle costs shall be a primary consideration in the
setection APPROYAL of a building designe Such analysis is
required only for construction of buildings witn an area of
59000 square feet or qgreater. Fer—i‘eased —nareas——of--28¢860
square——feet——eor—qgreater—withirn-e—given-btu+idina-pbounderyy—a
+Hife—cyete—anntysis-shett-be-performedv-and-a—tease——may——be
entered-—onty--where-—there—is—e-showinr—thot—the—tife-ecyecte
costa-are-mininai-comnared-ro-avaitabte-tike—focitirtiosy

S5ection 4e Rudes PROCEDURES for conduct of life—-cycle
cost analysise (1) The department of administration shall
adopt-—rutes——and RELOMMEND proceduresy includiny energy
conservation per formance quideliness for conducting a
life-cycle cost analysis of alternative architectural and
enginesering designs and for developing energy performance

indiczs to evaluate tne efficiency of energvy utilization for
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competina-desians—in-the—construetion of stete—financed——eand
tessea facilities. Such rotes——and procedures shall take
effect 270 days after July 1y 1977
tz24——Sovech-tife-eyete—costs—shati-be—the—sum-ofs
t81--the-reasonabiy-—expecteds—fuei—corts—over—the——1+fe
of--the—butidingr-as-deternined—by—the—departrenty—that—ere
fequ+red—-to--mninte+n——+++um+ﬂat+onv——po-efv4——temperatufev
humidirtyy———ventitationy——-and-—ati-—other-—enerqgy—consuming
equiprent—-in-a-factiieys—and
thi——the-—ressonsbie—costs——of—prebebie——maintenancey
+netudina-—-—teabor———and-—moterietlsy——and--oreratiomn-—of——the
suvtdings
+33——Fhe-department—sheit-adopt-rutes——for——determinina
tife—eyete-—costs—inctudina-rutes—retating—tot
tot--the——orientetton——and-——integration—of —the-facitiey
witn-resneet—te—+ts-phr§+ca¥-s+te?
t23-—the—amount—and——type——of--atass-—emptoyed-—tn——the
faetritty-and—the-directions-of-exposuret
fer——the-—effect-—of-——insvietron——incorporated-—into-the
factiity-desian-»nd-the-effeet—on—sotar—utti+zatron——of-—the
proserties-of-externst-surfacest
{di--the-vorisbie-cceupaney-—nnd-eperatinea—conditions—of
the-fecitity-and-subportions—of-the-factittys—and
tei-——an——-—energy——consumption——anatysits——of—the—mnjor

equipment-of-the—facitttyts—hestinay-——ventitotingy——cootinay

—g— HE 426
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+rontinoy-—and-—hot-—water-—systems——and--of-eati-ncher-matjor
eneroy-consuming—equipment-and-systems—as-anprosriates—~Fhis
anatysis—shatri—inctudesr

f+y——the-compartson—of-atternative—systemst

t+ty-a-—orojectton-—of-the—onnuat-enerqgy—consumotion—of
majer-energy-consuminn—equipment-and-systems—for-a-rance--of
operatton—of—the—facittity—over—the—iife-of-the—factirtyr—ond

titir-the——evetuastion——of-—the-—energy-—consomptiron——of
component——equipment-—+n——each———systemy———considering-——the
operation——of-—such——components——at-other—than—futt—or-rated
outpttss

t4412) Such rotes PROCEDURES shall be based on the
best currently available methods of analysisr—inctudine
those-ot—the—nationat-berean—of—stendardsy—the-department—of
Aoustrae-and-urben-devetopmentvy—end-—other——federat——-aaencies
and-—-professionat-—sccieties——and-materiots-deveinped-by—the
departrent. Provision shall be made for an annual wupdating
of rot=s PROCEDURES and standards as requirede.

Section 5. Rotes STANDARDS for enzrgy oerformance
indicess The department shall promulaate rotes STANDARDS for
enerqgy serformance indices as defined in [ssction 2] tco
audit and evaluate eenmeting desion proposals submittad to
the statae As exrerience cdevelops on the energy nerformance
achieved with state buildingy the indices [EPI) will serve

as a rn=asure of buildine verformance Wwith respect to eneray

-5- HB 426
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-End—
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HOUSE BILL NO. 426

INTRGDUCED 3Y MELOYs BRADLEYy HUENNEKENS

A BELL FOR AN ACT ENTITLED: ®AN ACT REQUIRING PERFORMANCE
OF A LIFE-CYCLE CO3ST ANALYSIS BEFURE ANY STATE AGENCY MAY

eeaSe—or LEASE OR CONSTRUCT A FACILITY.®

2 IT ENALTED BY THE LEGISLATUﬁE OF THE STATE DOF HONTANA:
Section le Findings and purposee (1) Operating and
maintanance expenditures associated with energy equipment
and with energy consumed in state-financed and 1leased
buildings represent a significant cost over the life of a
buildinge Energy conserved by appropriate building design
not only reduces the demand for energy but also reduces
costs for building operation. The sizes designe
orientationy and operability of windowss +the ratioc of
ventilating air to air heated or cooleds the level of
tighting consonant with space-use requirementss the handlinag
of occupancy Jloadsy and the ability to zone off areas not
requiring equivalent levels of heating or coolina are hut a
few of the considerations necessary to conserving enerqys
(z} It is very imnortant that energy-efficient desians
provide energy savings over the life of the buitding
structures Converselys energy—inefficiaent desians cause

excess and wasteful energy use and high costs over tnat
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lifes Witn buildings lasting many decades and with energy
costs escalating rapidiyy it is essential that the costs of
operation and maintenance for energy-using equipsent be
included in all design proposals for state buildingse

{3) In order that such energy efficiency considerations
become a function of building design and also a model for
future application in the private sectors it is the policy
of the state that buildings constructed and financed by the
state be designed and constructed in a manner which will

minimize the consumption of energy used in the operation and
maintenance of such buildingse

Section 2« "Facility™s “energy perforwmance index™s and
“life-cycle costs* definede In {sections I through 5] the
following definitions aoply:

{1) “Facitity” means a building or other structure.

{(2) *™Energy performance index or indices (EPI)* means
a numper describing the energy requirements at the buildina
boundary of a facilitys per square foot of floor space or
per cubic foot of occupied volumes as appropriate under
defined internal and external ambient conditions over an
entire seasonal cyclee.

(3) ™"Life-cycle costs® means the cost of owninase
operatings and maintaining the facility over tne life of the
structure. This may be expressed as an aanual cost for each

vear of the facility's usee.

—- H3 426
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Section 3. Life-cycle cost analysis required SHALL-BE
E£ANSEFEREB. Neither the department of administration nor
any other state agency may lease or construct a facilitys
within limits prescribed in this sections without having
seenrec  EONSIBEREDB a proper evaluation of 1ife-cycle costsy
EURIHCAHOREs CONSTRUCTION MAY PROCEED ONLY UPON DISCLOSINGs
EJR__THE FACILITY CHOSENs THE LIFE CYCLE CUSTS AS DETERMINED
I3 (SECTION &) AND JTHE CAPITALIZATION OF THE INITIAL
CONSTAUCTION COSTS QF THE BUIIDINGe IHE es—computed—by-a
qualtifired-architect-or—engineers—Fuarthersorey——construction
may-—oroceed-—onty-upon—disclosingr—for—the-facitity-choseny
the-tife—cycte—costs—as-deternined-in-fsection——43-—and-—the
capitatization——of-—the--initiat-—construction——costs—of-the
buitding. Fhe ALFERNAFE life-cycle costs shall be a primary
consideration in the seleetieon APPREBYAL SELECTION of a
building desiqgne Such analysis is required only for
construction of buildings with an area of 54000 square feet
or graater. Fer-—}rased-—aress——of-—20y080-2quere—feet-or
greater-within-—ea——arven——buitding-—boundarysr——s——tife—cycie
anstysis—shati-be-performedv—and-a-tease-nay-be-entered-onty
where--there-—is——a—~showing—-that-—-the-tife-cyecte-costa-nare
aininat-compares—to-avattapbie—tike—facititinsxs

section 4e Hutes PRIEEOURES RULES fer conduct of
life-cycle cost analysise {1} The department of

aaministratien shall adopt—rates—ana KEEEAMENDE AuUPT_ RULES

-3- HB 426
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AND proceduresy including energy conservation performance
guidelinesy for conducting a ‘Yife-cycle cost analysis of
alternative architectural and enaineering designs and for
developing energy oerformance indices to evaluate the
erficiency of enerqy utilization for-competing-—-destans——+n
the--construction [FOR_LOMPETING DESIGNS IN THE LUNSIRUCTIGN
of state—financed-snd-tensed EINANCED AND LEASED facilitiess
Such fULES AND rules-and procedures shalt take effect 270
days after July 1. 1977.
t2¥-—Sueh-tife-evete—costes—ahati-be-the-sumofs
tar——the-——reasonabiy——expected-fuel-costs—over—the—tife
of—the—buitdingr-as-determined-by—the-departmenty-—that--ore
reqaired-—-to-——maintain-—+iuminationy——powery—-temnersturey
numidityy—-ventittationy-—and--aiti-——-other--—-eneray-consuming
squipment-+n—a-facitityt-ond
thy—-the-—ressonable--costs--of--probable——maintenancey
+mnetuding——Febor—and-——materiatsy——and——operation———of———the
bditdinas
t31——Fhe-—department——shnlt-adopt-rotes—for—determinina
téfe—cycte-ensts—inctudinga-rutes-retating-tos+
{tay——the-—or+tentattron—and-inteqration—of——the—-—Ffect¥ity
wnith-respect—to-tts—physteat—sites
thi--the-—emount-——ond-—type—-of--atass--employed-in—ths
fac+i+ty—and—the-directions—of—exposuret

fey-—the-effoct-of——itnsotetion——incorparated——into——the

-4~ HB 426
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facitirty--destgn——and-the-effeet-on-sotar-utitization—of-the
preperties-nf-externat—surfacess
tay-—the-variebte-oceupancy—and-operating-conditirons—of

the-facitity-and—subpertions-of—the—facitityt-and

(23 SuCH LICE-CYCLE COSYS SHALL Be THe SUA QF:

(a) _IHE REASUNABDLY EXPECTED FUEL COSTS QVER [HE LIFE
Jb _FHE_ SUILDINGe AS DETERMINED BY JHE DEPARTMENTs THAT ARE
REQUIncy FU MAINTAIN ILLUMINATIONs POWERs TEMPERATURESs
HUMIOLIYs  VENTILATION. AND ALL OTHER ENERGY CONSUMENG
EQUIPMCNT IN A FACILITY: AND

(o)  THE _REASONABLE (COQSTS OF PRUBABLE MAINTENANCESs
INCLUZING  LARDR _ AND_ MATERIALS.. AND OPERATION DOF THE
SUILDINGe

{2) _THE OEPARTMENT SHALL ADOPY RULES FOR _DETERMINING
LIFE-CYCLE CUSTS INCLUOING RULES RELATING T0:

{a) - THE_ ORIENTATIUH AND INTUGRAVION OF THE FACILITY
HiTd4 RESPECT TO XTS PHYSICAL SITES

Lo} THE AMOUNT AND _TYPE QF GLASS EMPLOYED IN _TYHE
EACILITY AMD THE DIRECTIONS OF EXPQSURES

{€) T4E__EFFECTY b ENSULATION INCORPORATEDR INTQ THE
EACILITY DESIGN AND THE EFFECT ON SOLAK UTILIZATION OF THS
BRUPESLIES QOF EXTERNAL SURFACES: AND

(L) _THE VARIASLE OLCUPAHCY AND OPERATING COMDITIONS OF
THE _FACILITY AND SUSPURTIONS OF THE FACILITYs

tey--an-——enerqy--consumption-—anstysis——of-—the-—major

-y HS 426
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equipnent-of-the-facttityrtas—hestinar——ventitoatingr-—cootingy
trantimay-—and-—hot--woter-—systems——end-—of-sti-other-major
eneray-consumina—eqotoment—and-systems-ns-anpronristes——fnis
enatrysis—shatt-inctudee

t¥¥y-—tne-cemporison—of-atternntive—systemst

triy-a-—-projection——of-the-ennuai-ensrgy—consumption—of
majer—energy—consuming-rauipment—end-systems—for—s—runqe——of
operation—of-the-facitity-over—the-tife-of-the—Facititys—and

tiiif-the-—evalustion——of-—the-—energy——censunption——of
component——equiprent-—in-—each———systemy———considering———the
operation--of-—such——conponents——at-other-than—futt—or-rated
outputse

t+4rt23£4) Such rultes PRBEEPURES RULES shall be based
on the best currently available methods of analysisy
tnctudina—those—of-the-nationsi-——bureag——of--atandarday——thne
deportment-—of--housing-—and——urban—-developrenty-—and-other
federat~aqencies—and-nrofessinnet-—societies——and——moteriats
savedoped-by-the-deparementy INCLUDING THOSE OF TH:E NATIONAL
DUREAY _OF _STAMDARDSs THE OEPARTAENT OF HOUSING AND URBAN
LQeVibornthls AND UTHER ¢EQEKAL AGENCIES AND PRGFESSFUMAL
uCLEiley  aND  BATCKIALS QEVELGPED BY Jrf UEPARIMENT.
Provision snall be made for an annual updating of rodes
PrueEpbides BULES and standards as requireds

section Y. Rotes SEANDARDS RULES for energy

performance indicess The department shall onromulcate ruotes

—6= H5 426
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STANDARDS RULES for eneray performance indices as defimed in
[section 2] to audit and evaluate competina LUMPETING design
pronosals submitted to the state. As experience develops on
the energy performance achieved with state buildings the
indices (EPI} wiil serve as a measursa of buildina
performance with respect to energy consumption.

~End—-
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