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Introduction - 3

" LINTRODUCTION

' Pur‘pose ‘and Intent of Thi.é Reference Lo
This refereénce ‘document provides background mformatton on the ways th - :
- at the environmental review process requxred by the National Environmental Policy Act (NEPA)
and the environmental oversight provisions of Section 309 of the Clean Air Act (CAA) can be
~ employed to prevent pollution and save valuable natural resources through the promotion of -
- energy efficiency. This reference is intended to promote the mcorporatlon of the principles of - .
- energy efficiency in NEPA review and CAA oversight. However, it is the responsibility of the
individual conducting rev1ew and overs1ght to determme how best to employ the suggestions
offered in tlus document.’ : '

National Envu'onmental Policy Act and the Clean Air Act

 NEPA is the basic national charter’ for the protecnon of the envn'onment. In broad and far

‘ reachmg provisions it states the need for the United States to prevent environmental damage and
ensure that the decisionmakers in all federal agencies consider the environmental consequences
of their actions. Important issues of environmental protection and environmental.quality are
_energy and resource use, efﬁclency, and conservation. NEPA implementing regulation (40 CFR -
1502, 16) speclﬁmlly requlres addressmg in the d1scuss1on of the envu‘onmental consequences:

©) "Energy requxrements and conservanon potentlal of vanous alternatlves and: mmgatxon
' measures. : ;

® Natura.l or depletable resource reqmrements and conservatlon potentxal of various
"7 alternatives' and mmgatmn measures. _

NEPA provxdes EPA with the- opponumty to encourage all federal agencles to- fully,‘
implement energy efficiency through its provisions and through associated laws and regulations.
~ With virtually every significant federal action (agc .cy legislation, regulations, and projects and
programs) having the potential for energy impacts, EPA can influence the consideration of -
_energy efficiency and conservation in most federal govemment actions. EPA can also provide
information that can be applied by other federal agencies as they con51der future actions.

' In addition, EPA oversees other agencxes environmental review documents. This authority
(delegated under the Clean Air Act section 309) takes the form of required review and comment
by EPA of the environmental impacts of other federal agency pl’OjectS subject to NEPA. EPA

‘rates the quality of the environmental documents of other agencies and publicly reports the
- ratings in Federal Register notices. If EPA finds the project unsatisfactory "from the standpoint

- of public health or welfare or environmental quality,” they refer the project to the Council on’

Environmental Quality. This document is part of an affirmative approach by EPA to provide |
assistance in incorporating energy efficiency and conservation in projects.
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The Energy Pohcy Act of 1992

The Energy Pohcy Act of 1992 contams provxsxons for energy efﬁclency as it relates to
buildings, utilities, appliance and equipment energy efficiency standards, industrial facilities, -
state and local energy conservation programs and federal agency energy management. The Act
also addresses energy and the envu'onment via 1mproved energy efficiency, electnclty generation
and use, and advanced nuclear reactors among many energy and resource topics. This broad

legislation: concerns energy production, wise use, and conservation through law, regulation,

standards, joint studies, grant funding, and technology development and transfer. Some of the

activities are major federal actions and are subject to NEPA review. As such, these actions
provide an.opportunity to integrate the promotion of efficient energy use and development w1th

the prachoe of envxronmental review and oversight under NEPA and the CAA.
_ | ‘ Audlences L |
The primary audience for this reference is EPA staff that: (1) review leglslanon, regulations,

and environmental assessments and environmental 1mpaet statements in meeting EPA’s Clean
Air Act section 309 respons1b1ht1es and (2) participate in interagency coordination meetmgs, _

_committees, and task forces on a full range of EPA’s responmbxlmes and initiatives.

Other audlences mclude staff of federal agencles and pnvate and pubhc mdmduals and.'

" groups . whose envn'onmental leglslatxon, regulations, projects, documentation, or permit
: 'appheanons come under EPA review, and international, state, or local governmental ‘staff or

officials and private individuals and groups interested in ‘energy efficiency and energy

~conservation. All audiences should consider this document as background information, not as
. law, regulatlon, or policy, or gmdelmes '

Links between Environmental Quality and Energy Use

Environmental quality and energy use are closely linked. In the past, mamtammg a hlgh_
standard of living and economic productmty was equated to increasing energy use. Initiatives
in the United States over the last 20 years, however, have demonstrated that energy efficiency
and conservation can slow increasing energy demand without sacrificing productivity. Overall
energy consumption per dollar of gross national product has been generally decreasing since
1970. The increased cost of energy over the last three decades has provided an incentive for

a energy efficiency, as are federal, state, and local air quality regulatxons More strmgent pollution

controls over the last two decades have caused energy related air pollutant emissions to decrease
while total energy use has mcmsed . ‘

NEPA provides the legal and institutional framework for EPA to encourage the incorporation
of energy efficiency and energy conservation practices in federal agency proposed legislation or
regulation and programs or actions. EPA can make their suggestions formally in their written
comments under Clean Air Act section 309, but many other opportunities exist to incorporate

energy efficiency and conservation much earlier in NEPA and other processes. Early planning
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meetings with apphcants or other agencies, scopmg, 1dent1fi<mtron of project purpose and need,
identification of reasonable altematrves and review of study results or prehmmary drafts of the
EIS all provide opportunmes "

The earher in the NEPA process suggestlons are made and consrdered the greater the

. likelihood of i incorporating’ energy efﬁcrency and conservatron in project’ desrgn This reference

is provided to help the reader recogmze and encourage the earliest incorporation of energy

.impact assessments and considerations in the NEPA process. Early in the process, when the

initial investments are still low and designers are not yet wedded to a favorite plan, process, or

location, evaluations of alternative approaches and technologies are usually met openly and with

interest. After plans and heavy investments and commitments are made, project changes are

costly and irritating. The intent of this document is to increase awareness of federal programs,
mformatron, and opportunities for energy conservatxon and efﬁcrency that can be incorporated -
in proposed prOJects

o R | Orgamzatron ofthis Reference B

Thrs mtroductory chapter is followed by a chapter that reviews the N'EPA process and
describes opportunities for mcludmg energy efficiency’ and energy conservation in NEPA
- processes. Succeedmg chapters outline an array of opportunities and methodologies that can be
'used by public agencies.and private individuals to integrate efficiency and conservation into a
N wide range of projects and programs. These are followed by chapters that catalogue federal
.. programs and directives that apply to energy efﬁcrency and conservation and provide information

needed to understand energy impacts, methodologles for identifying and evaluating impacts, and
energy conservation opportunities to include in feasibility and design studies. ‘The listings are
not exhaustive, but show the breadth and depth of federal interest and involvement under law,
"regulatlon, pohcy, and practice.
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2. INCORPORATING ENERGY EFFICIENCY AND CONSERVATION IN THE NEPA
PROCESS o

The NEPA process provxdes a means to mtroduce, famxhanze, and encourage project
sponsors 10 mcorporate energy efficiency and energy conservationinto their projects. The
NEPA process is briefly.outlined below followed by a dtscussmn of ways to mtroduce energy
assessments into the NEPA process | _

Natlonal Environmental Policy Act

: EPA’s afﬁrmatlve responsrblhty to protect the environment in the decisions it makes is
‘ govemed by the law (42 USC sections 4321-4370a), regulatlons apphed to all federal agencies
(40 CFR 1500-1508); and EPA’s own regulations (40 CFR Part 6). 'Clean Air Act (42 USC
' 7609) section 309 expands EPA’s NEPA responsxbxlmes to include evaluating other federal
agencies projects and to officxally comment and rate other agencles EISs. NEPA and its
‘ .xmplementmg regulatxons "requires that Federal agencies include in their decision making
. processes appropriate and careful consideration of all environmental effects of proposed actions,
‘analyze potential environment effects of proposed actions and their alternatives for public.
understanding and scrutiny, avoid or minimize adverse effects of proposed actions, and restore
and enhance environmental quality as much as possible” (40 CFR 6. 100). All federal agencies
must address (40 CFR 1502 16) energy and natural or depletable resources requxrements and"
- conservation’ potential of vanous alternatives and mitigating measures. =

o The NEPA process for any proposed prOJect requn'es gathermg of pro_]ect alternanve, and
-environmental data. Once the federal ageéncy has sufficient data, a written' environmental
assessment (EA) is prepared that indicates whether the potential exists for significant adverse
- impacts from the project and whether such impacts can be reduced to less-than-significant levels
. through project redesign or mitigation measures. If there is no .question that significant impacts
will-occur, the agency may skip the EA and proceed dlrectly to an EIS. Where. s1gmﬁcant
‘impacts can be avoided, an agenc, can issue a permit o: proceed with the project by issuing a
Finding of No Significant Impact (FONSI). For energy and resource impacts, the quesnon of

. what constitutes a significant 1mpact may be difficult to decrde

it Where envxronmental impacts can not be reduced to less than sxgmﬁcant an EIS must be
; prepared The federal lead agency pubhshes a E:Aem_xeg_sjer Notice of Intent announcing
 their intention to prepare an EIS and holds " scopmg where they request suggestions on the
_ contents of the EIS,” Possible altematlves, 1mpacts mitigation measures, and study designs
changes are often recommended. A Draft EIS is then prepared by the lead agency or a
consultant to the lead agency, although the lead agency takes full responsrbnhty for the scope and
contents of the EIS.
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: Once the document is completed the Draft EIS is cuculated for review by the gcneral public
and other federal, state, and local agencies. Written.commerits on the Draft EIS and those

‘questions and comments recorded during the public hearing(s) are collected by the lead agency
-and responded to by staff or the EIS consultant. Information to respond to some questions or

-comments may require information from an apphcant or from new studies or reconsideration of
-some feature or mmgatmn measure of the project. The written responses to questions and

comments, any minor project modification or new mitigation measures, and an incorporation by
reference of the Draft EIS (or a copy of the Draft EIS) are collated into a Final EIS. ‘The Final
EIS is distributed to all those mdmduals and entities commentmg on the Draft EIS.

.A record of decision (ROD) i 1s 1ssued at the tlme of the perrmt award or project approval

Tt lists any mitigation measures necessary to make the recommernded alternatwe environmentally

more acceptable. Such mmgatmn can be made a condmon of a permit or approval and the

Inﬂuencxng the N'EPA Process S

. i

L . One way EPA fulﬁlls its obhgatlons under envu'onmental laws, gulauons, and pohces is
"~ to spec:fy the mtegxatxon of NEPA at the earliest possxble stages in the planning processes. ‘Of
- greatest .overall importance in early NEPA integration is the 'lead agency/permit or grant

applicant having the opportumty in the planmng, sxttmg, feasibility, and ‘design stages to
incorporate least damagmg/most env1ronmentally ‘protective techniques and technology. - The
most cost effective means of getting the least envxronmentally damaging process and facilities

. is to have all parties familiar with the environmental constraints and opportunities, particularly
- energy efficiency and conservation opportunities in the earliest stages of the proposed project. ,
- CEQ NEPA guidance (40 CFR 1501 2) clearly state the 1mportance of applymg NEPA early in

. the process L , ,

- 'Agencres shall mtegrate the NEPA proccss ‘with other planmng at the earliest possrble time

~ to insure that planning and decisions reflect environmental values, to avoid delays later in' the
. process,- and to head off potentxal confhcts Each agency shall' ' '

(a) Utxhze a systemauc mterdxsctphnary approach

(b) Idennfy envxronmental effects and values in adequate detall so they can be compared

, to economic and techmcal analyses anxronmental documents and appropriate
_analyses should be clrculated and be revrewed at ‘the same time as other planmng
«documents. , . _ '

© Study, develop, and describe appropriate alternatlves to recommended courses of action
in any proposal which involves unresolved conflicts concermng alternative uses of
available resources.
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(d) Prov1de for cases where actions are planned by pnvate apphmnts or other non-federal
entities before federal mvolvemcnt SO that . :

). Pohctes or staff are available to advise potennal apphcants of studlcs or other
.. . information foreseeably requxred for later federal action.

(2) _The federal agency consult early with appropnate state and local agencles ‘and
~ - Indian Tribes and with interested pnvate persons and organrzatlons when its own
' ‘mvolvement is foreseeable

o (3) : The federal agency commences 1ts NEPA process at the earhest poss1b1e trme

Opportumttes for enhancmg the mcorporatton of energy efﬁcrency and conservation 1n the '
NEPA process can occur at a number of different points in the process: ‘

Preparatton of NEPA and othcr mstructlonal mformatton, ‘.,

Early coordination; : '

EAIFONSI :

Workshops, : L ‘ L e e
Critiques of draft products o | ' : ' :

- Draft EIS; .

Public hearings; . and o

Final EIS and Record of Decision

Preparatxon of NEPA and Other Instructional Information . ;

.~ These’ guidelines and: other. energy-related matenals already avallable or that tmght be
. prepared provide a forum for makmg govemment agency staff and private individuals and
. organizations aware of the' range ‘of options avarlable in energy efficiency and energy
- conservation practices. Whtle local utthry commumty educa...n programs and the increz "1g
costs of power as reflected in monthly bills have gotten the pubhc s attention, wise use of energy
-and resources is important in all aspects of busmess, mdustry, manufactunng, transportatton,

m111tary, power generauon, and other sectors _ '

Energy efficiency and wise resource use nwd to be themes contamed in all federal programs
and projects. The Energy Policy Act of 1992 clearly supports such an inclusion. Since NEPA
is the mechanism by which federal activities are reviewed for potential impacts, all NEPA-
related instructions as well as program planmng instructions need to address energy efﬁctency
andwrseresourceuse ' e -

NEPA and other envrronmental directives require the mclusxon of cnergy efﬁclency and
energy conservation data and analysrs 'I'hese data and analynml techmques could 1nclude life
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‘cycle analysrs, long term energy and resource use analyses, compansons of relat:ve energy costs
and savings under different alternatives—in general putting’ any program/project in long-term
‘perspective in tenns of energy and resource use, efﬁcxency, and conservanon

EPA staff parttclpate in bneﬁngs, task force formatxon, meetmgs, ‘and requests for informal
and formal comments on programs, projects, directives, initiatives, legislation, and regulations
throughout government. Opportunmes to make sure energy efﬁcxency and energy conservation
- are considered can be as simple as preparing a fact sheet on energy conservation and efficiency

that is taken to all pertinent meetings with other agencies, at all levels of government, and with

private permit applicants. The fact or briefing sheet should summarize key concepts and data

sources on energy efficiency and energy conservation. Suggestions on the data that should be -
-gathered and the kind of analyses to be run can facilitate the preparation of data requests to -

permit applicants or federal government project proponents and the preparatlon of speclﬁeatmns
- or requests for proposals.

Early NEPA Coordination and the Focus on "Purpose and Need" - R f(*

At the earliest stages in pro,; ect/program planmng, agencies or pnvate applm.nts should have
interagency briefings, meetings, task forces gatherings, etc. to explain the proposed project or
program. These meetings are planned to familiarize agency . staff with the proposed
‘project/program and assigned staff. It cannot be emphasized too strongly that this is the -
appropriate early stage to make requests for data and to suggest analytical techniques. At these
early stages consideration can be given and budgets developed for studles needed to evaluate
energy and resource conservation questions. -

StatementofPulpose audNeed .‘ T S B N TRO R S

, One means of gettmg energy efﬁclency and conservation eonsldered at the earliest phases
~ in program/project planning is to stress the 1mportance of elwly deﬁmng the purpose and need’
for the project or, Jprogram and developmg the range of alternatwe approaches to fulﬁlhng the
need. The purpose and need must bea clear objecttve statement of the rationale for the project

- Itis not a one sided Justxﬁcatton of the pmject ‘The 1mportance of the statement of purpose and
need is that it determines the alternatives to be evaluated. The possible alternatives to be
considered are alternatives than can fulfil the purpose and need rather than just alternatives to
a proposed project. Since the only alternatives that need be considered are those that can fulfill
- the purpose for the project, the choice of the purpose and need statement is critical to a full
- .examination of possible altematzves and the recognition of the least environmentally damagmg
alternative. X

- ‘Consider the different alternatives elicited by two different purpose and nwd statements for
- a project. : If the purpose of the prOJect is to build a new coal fired power plant, the alternatives
~ could consider other locauons, a dlfferent power dehvery sehedule, or alternative methods for
- controlling potentlal emissions. If, on ‘the other hand, the purpose of the project is to provide
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- 500 megawatts of power, the alternatives could include conserving enough electricity not to
‘build the facility (demand side management), different kinds of power (e.g. wind, solar),
dxfferent types of fuel (e.8- natural gas, 'oil, blomass), (different locations, or a combination of
. some of the above and perhaps cogeneratlon Clwly, the second purpose elicits a greater range -
of altematlves, some of which have less 'severe or different environmental consequences. As
a general rule, the more extensxve the range of possible alternatives, the greater the opportumty
for av01d1ng significant 1mpacts Early 'NEPA coordination and scoping provxde the greatest
pracucal opportunities to get energy efficlency and conservanon considered wly in the project
planmng process. e

. Environmental Assssmentle‘mdmgs of No Signit‘icant Impacts and Thrsholds of
: Sigmficance ‘ . :

bor a federal agency to make a ﬁndmg of no sxgmﬁcant xmpa.t the "ro_lect to be
1mplemented must not have the potenual for a'significant impact.  An agency’s Judgement on
- lack of significant 1mpact is open to review by EPA (CAA section 309) and judicial review. The
trend over the last 20 years of NEPA 'is to mitigate all the potentially significant environmental
consequences as part of the project design and to work dxhgently to bring forward only projects. -

that can meet the no-significant-impact test. The difficulty is the lack of agreement on what’

B ~ constitutes a "significant” or “less-than -mgmﬁeant" impact. The advantage of preparing an

-EA/FONSI compared to preparing a full EIS is the simplicity of the environmental assessment
and the NEPA process and the short time period.’ The powerful motivation in the savings of

time and money (as well as environmental protection) spurs federal agencies and private permit -
. applicants to refine pmjectslprograms to reduce potential impacts to levels they deem less than

__significant. 'EPA needs to communicate the advantages designing projects that do not have
significant impacts to other federal agencies because of the environmental and cost benefits of
the EA/FONSI process over the EIS process. - EPA must also emphasize the necessity to
document the rationale for each determination of no significant impacts. '

‘,IhresholdofSignﬁcance e i o ' v ‘

S The critical question on EA/FONSIs is the deﬁmuon of s1gn1ﬁeanee The term s1gmﬁcant
' effect” isa pivotal one under NEPA beeause an EIS needs to be prepared when the probability
. exists for.a sxgnlﬁeant 1mpact What is s1gmﬁcant can be set by law, regulation, policy, or
-practice of an agency; it can be the eollecuve wisdom of a recognized group (e.g. mdustry or

. trade assoclauon standards), or professwn Judgement of an expert or group of experts.

With the NEPA regulauons in mmd it is ulhmately up to’ the EA preparer(s) to, make

" judgments on what constltutes a mgmﬁcant impact. The threshold of significance is di ﬁ'erent Jfor

each impact and those making the judgments need to-explain the rationale for the thresholds
chosen. A clear description of the choice of the threshold of significance for impact provides
- the reader with a basis for agreeing or disagreeing thh the determmauon of slgmﬁcanee based :

- on the specific assumptions, criteria, or data.
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' "The lack of comprehensrve energy efﬁcrency and conservauon standards and the large
‘vanety of suggesttons and requirements places EPA and other envrronmental document preparers
- 'and reviewers in the position of developing their own energy 1mpact stgmﬁeance thresholds. -
1ti is ‘critically important that thresholds set by ] EA/FONSI preparers clearly define assumptions
on what they considered: significant so they may be agreed or dlsagreed with based on the -
assumptions. EPA'NEPA staff need to encourage agencies to document their thresholds of
significance. EIS preparers already use air quality and water quality standards, state and local
regulations and other requlrements in thexr desrgn criteria. . :

An exarnple of a level of srgmﬁmnce for overall energy uses used by one state department
~of transportation declares that the amount of energy used to build a project like ‘a road
" realignment must not exceed the energy. expenditure that would be expected by continued use
" of the road if no improvement project were built. The rationale is that if total life cycle costs
~ are less for the improvement, then the road improvement does not have a srgmﬁmnt adverse
" energy impact. -While the threshold is srmplc to state, it requires. a focused analysis to generate
~ the data and make the companson : o _

: Scoplng and the Development and Documenting of Altematlves S
~ EPA staff have an opportumty for mformal and formal consultatlon dunng scoping.”
'"'Scoping ‘presents opportunities in the form of requests for wntten comments on a brief written
description of a project or for verbal suggestions at a scopmg meetlng EPA staff can request
~* that energy conservation and energy efficiency be constdered to mitigate for any potenttal energy
' Or resource use impacts. The purpose and need statement deﬁnes the range of options for
* alternatives. , .

Altematives

- The altemauves identify all the alternative actions or projects that were, ‘or are, bemg
* considered. ‘ Réasonable  alternatives :are -explz. ..ed. in as much detail as available while.
" alternatives considered and rejected early in the plannmg process are bneﬂy described along with
the rationale for dismissal.’ Dismissed alternatives are usually. those that are unreasonable ‘for
" technical, economic, or institutional reasons. The ratlonale must have sufficient data to support
the conclusion not to proceed. with the alternatrve and sufﬁclent ‘backup data to respond to a

- challenging questton or comment on the Draft EIS." ' Agericies or private applicants typically

“undertake screening processes and feasibility studies to help them site the facilities and identify

- and refine reasonable alternatives. The screening process provrdes the bases for determining
‘various alternatives that can be 1dentlﬁed and. mvestlgated further and -includes analyses of
constraints and opportumttes U .

As part of the descnptlon of altcmatlves, the pro;ect sponsor screemng processes and results '
.nwd to be explamed to provrde msxght mto the breadth and depth of alternatlves considered and
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chected or pursued for further study. . Explarmng how the prOJect sponsor. narrowed the list of
' altematrves can slgmﬁcantly reduce questions asked after the Draft EIS is released for comment
(and whlch need to be ‘covered in the Final. EIS) on whether conservation 'and demand side
management were considered,; were non-tradmonal power generatmg types such wind, solar, or
geothermal given in-depth consideration, ‘why were particular substation locations chosen, and
many others. A well documented explanation of the screening processes is critical in complymg -
with the requirement for a thorough conszderatzan of alternatives. '

The lead agency may have'a preferred alternatlve or may wait untll the Fmal EIS is bexng

is clear in both the Council ion Envrronmental Quahty and EPA NEPA regulattons that a broad |

.array of alternatives need to be considered and at Ieast several reasonable alternatives need to
be axplared in detaxl and compared. Alternatlves must be chosen’ 'that sharply define issues'and
force comparisons of key differences. The detail on. the reasonable mtemanves necessary must

“be sufficient so that the potentxal xmpacts of the. altematwes can be 1dent1ﬁed and compared.

As with all of the information needed during scoping and Draft EIS preparatton, there must be

- sufficient detail so ‘that the environmental ;consequences can be evaluated and compared for -

‘v efﬁcxent energy . and resource use and conservatron .

Major prolects often have scopxng reports or 1mplementatlon plans in whxch the lead agency '
identifies the questions and suggestions . that were raised dunng the scopmg meetmgs ‘and/or-
comment penod The reports also can identify how the lead agency intends to answer the
B quesuons, approach difficult issues, and analyze specxfic problems EPA has’an opportunity
 after reviewing the report to follow up with the lead .agency if EPA is not satisfied with the
direction the lead agency intends to take. Further dxscussxon or explanation of comments or
suggestion may gain the lead agency s concurrence, or consensus may be reached on an
| alternative approach s e

. The opportumty to ask questmns and make suggestrons should be governed by tests of -
A "reasonableness and practlcahty of the requests. The rationale for consultanon directly after the
: 1ssuance of the scoping report is to identify.concerns that staff may have with the project and .
~ with the analysis to be undertaken in'the review process to 1dent1fy, quahfy, and quantify the
impacts before the lead agency commits their resources to dcvelopmg the EIS. In the spirit of
~ applying NEPA early in the process, EPA must raise the issues of energy efficiency and energy
yoonservatlon at the begmmng of the pro_1ect not after the deslgn and EIS have been completed. -

. 'Workshops

| " Lead agencms frequently hold workshops, "townhall" meetlngs, bneﬁngs etc. to dtscuss a .
- proposed project and solutions. 'Whether the meetings are mteragency ora pubhc meeting, EPA '
.. has an opportunity to raise questlons and make suggestions on energy efficiency and conservation

- (among EPA’s several concerns). ‘The mectlngs may be dxrected to pubhc information, but
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rwently more of the meetmgs mvolve an mteractlve process of setting-priorities, developing
criteria; or reﬁmng options wnth parnclpatxon of other. agenctes and 'the interested publrc,
individuals, and groups. These meetlngs provide a forum to. explore both big prcture questlons
(e.g., can we conserve enough power through demand side management and other conservanon
techniques) or site specrfic (e g energy efﬁclent lxghnng ina new federal bmldmg)

Cntiques of Draft Envlronmental Documentatnon

Opportunmes for further reﬁnements and inclusions of energy efficiency and conservation -

" can be sought in malong sure that exlstmg and projected energy and resource use is detailed in

:the Envrronmental Settmg section and that assumptlons, methods of analysrs, and thresholds for

significance are clearly outlmed in'the’ Envxronmental Consequences section. .

“Each impact discussed 'in the Envxronmental Consequences section has its own meens of

identification, qualeicatron, andlor quantlﬁmuon A goal is to quantify impacts that lend

- themselves to numerical calculanons, modehng, -and projections to show the magmtude and

intensity of each impact and to allow comparison among alternatives. . Other environmental
elements (e.g., aesthetlc values) lend: themselves to more qualitative or graphic analysis.’

The method(s) of comparmg the energy impacts of different altemanves is critical to

) ,»understandmg and making reasoned choices in the decision making process. - - While decision
- making involves’ tradeoffs thh frequently dissimilar ‘social, economic, and environmental

_concerns, - the drfﬁcult process and ‘explaining’ the rationale for the decrslon in an ROD is
. facilitated by clear, companble, energy impact data. Comparisons of long-term analyses are

© - most helpful parucularly hfe cycle assessments that take mto account all factors and long trme
; lines.. : .

, CEQ and EPA NEPA gurdelmes descnbe the expected general contents of the sectron called
- "Environmental Consequences.” In addition to.identifying, quantifying, and comparing the
- impacts of mch altematlve, 40 CFR 1502.16 specifies that discussions will include: (1) "any
..-adverse envxronmental 1mpacts ‘which cannot be avoided should the proposal be implemented,
(2) the relatlonshlp between 'short-term uses of man’s ervironment and the maintenance and
. enhancement of long-term productwrty, and (3) any irreversible or irretrievable commitments
. of resources which would be'involved in the proposal should it be implemented.” The last two
~ of these reqmrements relate dxrectly to energy and resource use and conservatlon

‘Over the last 20 years a practice has developed to mclude these three topxcs (i.e., adverse
impacts, short-term use vs. long-term productivity, irreversible commitment of resource) as a
- separate chapter(s) in the draft EIS along with perhaps a chapter called cumulative impacts,
- . adverse effects which cannot be avoided, or residual impacts and mitigation. No matter what .

- format is used with these topics, they often receive: only cursory treatment. Such a practice is

- unfortunate because these long-term larger ‘scale issues are those that affect overall
~ environmental quality and amenities. These concerns are- dlrectly related to energy and resource
- use, efficiency, and conservation. The’ unportant pomt is not the placement i in the document '

1
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but rather the need to have the data gathered and analyses undertaken to qualey and quanufy,
where possrble, these concems b , ,

An analysrs of cumulatlve 1mpacts reﬂects a broad view. of envxronmental quahty and asks
the question of how impacts - of the proposed pmject or alternatwes ‘contribute to -the
environmental quality in the locale. -Not only are exxstmg 1mpacts consrdered but anticipated
impacts of projects approved but not constructed, projects being considered for approval, or
projects being planned. This "accumulating” 1mpacts approach to cumulative impacts can be
‘particularly instructive when no single pI‘O]ect is a major cause of a problem, but rather each
project contributes incrementally to a growing problem Energy and resource use are major
considerations in cumulative 1mpacts

, All of the summary toprcs focus on broad views and long time lmes in a attempt to put
project impacts in perspective. The Environmental Setting and Consequences sections present -
~ data needed to quahfy and quantify the potentlal energy impacts and put each potential impact
in perspective in terms of local, regxonal and perhaps state or national environmental quahty
The question to be answered is: what part do the project-related impacts play in
. local/regional/statelnational environmental quality now and in the future for each parameter.

- CEQ NEPA regulatlons deﬁne mmgatlon (40 CFR 1508 20) to mclude

‘‘‘‘‘‘‘

'(a) Avmdmg the 1mpact altogether by not talong a certam actxon or parts of an action.

7 (b) . Minimizing xmpacts by hmrtmg the degree or magmtude of the actlon ‘and " its
1mplernentatlon

() Rectlfymg the 1mpact by reparrmg, rehabrhtatmg, _or restormg the affected
envuonment

(@ Reduclng or ehmmatmg the 1mpact over tlme by preservanon and mamtenance, ‘
e operatlons dunng the 11 )f the action. , |

(¢) Compensating for the 1mpact by replacmg or provrdmg substrtute resources or
. environments. o

” Tlus listing of mttlgatlon ‘measures has been mterpreted as a h1erarchy w1th avmdmg
~ impacts” the best mitigation and "compensating” for a loss the least desirable (but preferable to
" “loss without compensation). “This hierarchy reinforces the present approach of trying to avoid
- or minimize potential impacts during project sxtttng and desxgn The goal is have the most
envrronmentally sound project and alternatives to carry into the impact assessment process of -
NEPA:. The proposed project and its, altematlves, or the suite of alternatlves if there is no
preferred alternative, however, typm.lly reflects choices among tradeoffs. . The tradeoffs ‘can
‘ mclude different sites, processes, pollutton control technologies, costs or other features.
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Tradeoffs can be complex'“ with dissimilar ‘beneficial and- detrimental impacts among the -

alternatives. EPA reviewers should look to see that the alternatives brought forward for analysis

~ are: (1) all reasonable; (2) that all poss1ble reﬁnements and modifications for energy efficiency
and resource conservation have been mcorporated in"the alternatives; and (3) if there are any
-residual impacts and consequences of nutlgatmg that those impacts have been 1dent1ﬁed and

~ evaluated. Mmgatlon measures should have mrmmal 1mpacts .

. 'Themost helpful comments and suggestlons at tlus point in the process are to clwly ldentlfy ,

data that is missing but necessary for assessment, to specify analysxs techniques or methods to .

- help quannfy the impacts, and to suggest reasonable mmgatlon "The tone of the comments is

also important in soliciting quality responses and the interest in pursuing additional information.

: . EPA’s responses to comments are usually written and prov1ded du‘ectly to the lead agency rather
‘than in a pubh" hcanng ' ‘

, EPA may have concerns wrth maJor issues that relate to long-term producuvxty and resource
use and/or with more speclﬁc concerns such- as spemﬁc energy use (e.g., light or a1r ‘
condmomng) ‘

EPA may have concerns relative to therr direct mandates on air or water quahty There may
be conflicts or difficult decisions to be’ made or among environmental elements. A particular
process may conserve energy, but produce a toxic by-product that is difficult to dlspose of in
a safe manner. Waste management processes trade off reducing one potentral contaminant at

- the expense of creating another. A particular concern at the Draft EIS stage is the pursuit of . .

sufficient data on the environmental consequences of mitigation measures. To clearly decide
among alternauves, the impacts of mitigation measures must be factored into the analysis and
comparison of alternatives. This is possible when life cycle assessments are conducted for each
alternative and clear comparisons are made. - : ‘ : :

- ... The holistic approach should be the focus of questrons and comments to prOJect sponsors

upon review of Draft EISs. The" overall question is:what are all the long-term costs
(environmental as well as economic) of each alternative? "Good" decisions by the decision-
. makers demand good quality data, careful explanatlons, and documented compansons of all
. factors for each altemattve ‘ ‘

~ Final EISs and Records of Declsion j

" The Final EIS is dxstnbuted to all agencxes and mdxvrduals that commented dunng the Draft
~ EIS process. EPA has the opportumty to review the Final EIS and see if all their questions were
satisfactorily answered and the concerns and issues they raised were dealt with constructwely
At this late stage in the NEPA process, the opportunity. for positive, constructive influence is
limited. EPA has the optlon of determmmg that the proJect is envuonmentally unacceptable and
referring it to CEQ for review. ! .

13




Incorporating Energy Efficiency and o
Conservation in the NEPA Process

oty

3. ENERGY IMPACT ASSESSMENT PROCESSES AND METHODOLOGIES

Basxc parameters -

A variety of matenals have energy value because -of the energy that is released dunng
~ various kinds of chemical or physical reactions — wood coal, and petroleum products release
- energy when burned, fissionable materials release energy through radioactive decay, and water
releases energy when it falls from one height to a lower one. If properly controlled, the energy
~ released in these processes can be wptured and converted into other, more useful forms '

If the energy released in one of these processes is used dtrectly, itis termed a primary use.

‘The combustion of natural gas or oil to heat buildings is a primary energy use, as is the burning
-of a.fuel to produce steam requxred in industrial processes. The burning of fossil fuels to
produce mechanical motxon in vehicles or to produce steam for turning turbines to generate
electricity is a secondary energy use. In general primary energy uses are more efficient than
secondary energy uses because usable energy is lost dunng conversron from one form of energy
‘to another. SN :

-~ 'Energy is measured i ina vanety of units.” The standard metnc umt the calone 1s the amount
of energy needed to raise the temperature of 1 gram of water 1 degree Centrgmde In the -
- United States, the British Thermal Unit (BTU) is more commonly used. It is the amount of
energy needed to raise the temperature of 1 pound of water 1 degree Fahrenheit. Other units -
- are also used, depending on their application. They include joules, watt hours, kilogram
calories, foot-pounds, or kilogram meters. Since it is 1mportant that the same units be used
" when comparmg different forms of energy, conversion factors are prov1ded among these
5 common units in Table 1. Do .

Tabiz 1. CoNVERSION FACTORS BETWEEN
~ BTUs AND OTRER COMMONLY US: ~ UNITS

. 1BTU = | 252 calories -
- 1BTU. . | 1055 joules -
| 1BTU 778.16 foot-pounds
" 1BTU 0.252 kilogram caloriés
1BTU ... | 0.293 watt hours .

Common fuels however, are not normally measured -in energy units, but by wexght or
volume Nevertheless, the amount of energy 1 released when each is burned is relatively constant,
S0 the energy released from combusuon of unit welghts or volumes can be predicted. The
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followmg table (Table 2) lists several sources of energy, their units of measure, and their energy

equivalent. -

TABLE 2. COMMON UNITS OF. MEASURE AND CONVERSIONS TO BTUs (U.S:

DEPARTMENT OF COMMERCE, 1974)

Energy Source BTU eqrivalent
Butane, Liquefied 91,600 BTU/Gal -
| Col, Anthracite 13,900 BTU/b
Coal, bituminous & " 14,000 BTU/Ib .
Coal, lignite 111,000 BTU/b
Coal, Sub-bituminous- 12,600 BTU/b
Electricity - " 3412BTUKWh
Fuel Oil, #2 140,000 BTU/Gal
Fuel Oil, #6 152,000 BTU/Gal
Kerosene IR 134,000 BTU/Gal
Natural Gas " 1,000 BTU/cubic foot, 100,000 BTUIthenn
| Propane, Liquefied . 103,300 BTU/Gal

Energy apphcatrons are usually not measured in terms of energy, but in terms of power
- Power is energy. generatxon per unit time. Typuml units for:measuring power include watts,
horsepower, or tons. Coohng capacmes of air conditioning units are usually measured in tons,
* heating unit capacities are defined in BTUs/hour, and motor capacities are measured. in

horsepower or watts.. The following table (Table 3) hsts the common units used for various
applications and their BTU/hr eqmvalents o

TABLE 3. UNITS OF MEASURE ron VARIOUS APPLICATIONS . S. DEPARTMENT or

COMMERCE, 1974)

. Application * Units of Measure - - BTU Equivalent
Air Conditioning, Refrigeration Tons . | 12,000 BTU/Mr
Heating - BTUs —_
Motors Horsepower (hp) 2545 BTU/hr
| Boilers Pounds of stéam generated . | Varies with specific
- per hour or BTUs ‘ characteristics of boiler - ;. -
Lighting Watts 3.412BTUMr
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‘ Energy Sources ‘

The types of energy sources are 1mportant in determunng the long-term avmlabxhty of
energy The use of renewable energy sources such as power derived from solar energy, wind,
water, and wood products saves nonrenewable sources such as fossil fuels. The stocks of fossil .
fuels will ultimately be consumed, requiring a switch 'to’ renewable sources if future energy

demands are to be satrsﬁed

Renewable Energy Sources

Renewable energy sources are used for only ten percent of the U S. annual power :
production. About half of the renewable energy sources ‘are used to generate electnclty whrle

“the remamder are used pnmanly for space and water heatmg

With the excepnon of hydropower, renewab C energy sources have been hrmted to relatwely :
small- scale apphcattons 'Almost ten percent of the electricity generated in the United States in
1991 was generated by hydroelectric power plants. “Other renewable ‘energy sources such as
wood, cannot be renewed at the rate required for major power generation, and technologies
using solar or wind power are generally not economically competmve with nonrenewable sources

. of energy. Therefore, ona limited seale, renewable energy resources can- be used to reduce

demand for electric power

Solar energy is used to provrde space and water heatmg, chemtcal potentxal energy, or
electnclty The direct absorption of the sun’s radiation to produce heat for heating burldmgs or

‘water is called an active solar or heliothermal process. The conversion of the sun’s radiation

into electrical energy in photovoltaic systems (solar cells) is generally termed a helioelectrical
process. Energy generated by solar cells is expensrve, but is of increasing interest because of

- environmental concerns about other forms of energy productron _However, use of solar cells
- may entail an environmental trade-off as "solar farms" are build on large expanses of desert

lands. Heliochemical processes cause chemml mctlons, creating chemicals that release energy
when burned. Almost all heliochemical processes a2-c biological — the creation of useful
chemicals by engrneermg has not yet been successful except ona very ‘small scale.

Wind mills have been used for centunes to hamecs energy from the wmd and generate

: ,mechamcal energy to grind grains and pump water." ‘Due to the variability of wind, however,

itis general]y infeasible to generate consistent, large quantities of electricity using wind turbines.
Feasibility increases in areas where wmds are stronger and less variable. Several areas in the

. U.S. have windfarms that generate electncrty for commercial power systems.

Geothermal energy generatton 1s limited to areas where there are geysers or hot springs.

‘Steam from underground sources is- used to power low pressure turbines for ‘electricity |

generation. Some geothermal resource areas have power generatxon tmpacmes limited to ‘the
20-30 year life of the geothermal field. .

-
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Biomass fuels include a wide vanety of materrals such as wood, charcoal, peat, bagasse,
 biogas, and liquid fuels produced by biological processes. Wood, charcoal peat and bagasse
are usually burned to produce heat. Biogas and liquid fuels such as ethanol are potentially useful
substitutes for natural gas and petroleum products .and can be used | m transportatron and
electricity’ generatron as well as for heat production. _ ,

Charcoal is wood that has been heated in a non-oxidizing atmosplrere to convert complex

orgamc molecules to carbon, resulting in a higher BTU value. - Peat is organic material that is -

in the early stages of transformation to coal. Peat is generally low in sulfur, mtrogen and ash,

- but must be dried before use because it has a very hxgh water content. Bagasse is a fibrous -

A ——

residue from sugarcane processing that can be bumned in wood-fired boilers. ‘Biogas (methane)

is generated from the anaerobic digestion of animal wastes Blogas units provide a useful source
of energy where piped gas and electricity are too expensive and has the advantage that the sludge
remaining after processing can be used as a fertilizer, Ethanol is generated by the aerobic
digestion of plant matter (wastes or. grams) and ammal wastes_and waste matters including
municipal solid waste. Ethanol productron is not yet economwally competmve with current

. energy sources.

~ In some cmes, mumcrpal sohd waste is mcmerated with supplemental fuels such as coal or
natural gas to generate electnclty, and the residual heat is for industrial or space heatmg “This

process is called cogeneration. Since much of the municipal solid waste stream is made up of

plastics (from nonrenewable sources) and fossil fuels are also requrred cogeneratlon using
mumclpal wastes 1s oonsrdered to be only. partlally a renewable energy source.

i

‘Nonrenewable Energy Sourcos o

Non-renewable energy sources supply the majonty of electncal energy in the U.S. and ,' ,
almost all of the energy used in transportatton Petroleum products are responsible for almost -

50% of the power generated (natural gas provides about 25%), coal ‘provides about 25%, and
nuclear power plants generate about twenty percent of electnctty in the U.S. '

Although nuclear energy supphes approxlma..ly one-fifth of the U S. energy nwds, it is

unlikely that this will increase because of its high cost and pubhc concern over adverse;

: envuonmental impacts associated w1th nuclear waste dxsposal

Petroleum products and coal supply about three quarters of the U. S energy requmements

Petroleum products -and coal are used ‘in industrial boilers and power generation stations to °

produce steam for manufacturing and electric generators. Domestic petroleum production has
declined steadily in the last few years, pnmanly because cheaper crudes are available from the

Middle East. As prices for foreign crudes rise, there will be gmter demand for U.S. oil .
production. On the other hand, the U.S. has the largest coal reserves in the world, and about ,

ninety percent of the domestic coal mined i is used for electricity generatlon o
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S R ] | Methodologis/Approaches

- A number of methodologtes have been developed to evaluate energy use and energy
efficiency in a facility, process, or building. *The NEPA reviewer can use these concepts to
determine whether energy use has been considered in . the project. planning phases. The
methodologles presented below can also be used in the early stages of project planning to

;compare alternatives and to identify and determine whether thresholds of significance have been

crossed. Thresholds of significance are discussed in Chapter 2. The use of energy conservation
and energy efficiency principles should be considered in all aspects of the project alternatives
that are evaluated. Some conservatlon and efﬁctency measures are described in the next section.

‘Life-cycle Cost Analysis

foe-cycle cost analysls (LCC) isa techmque that assesses energy costs and savmgs potential
over the total lifetime of a building or project in order. to prioritize conservauon measures and

_ prov1de funding to those alternatives with the highest hfe—cycle cost savmgs to investment ration

(SIR). Use of LCC by federal agencies wasintroduced by Execunve Order 1203 in 1977,
codified by the National Energy Policy and Conservation Act (NEPCA) in 1978, and amended
by the Federal Energy Management Improvement Act. (FEMIA) ten years later. LCC has been

- used for many years by both the public and private sector, generally focusing on alternatives
related to individual facilities. Federal facility managers use LCC analyses to evaluate the costs
- of different acquisition, operation, maintenance, renovation, repair and disposition strategies.

Typical alternatives that are evaluated in LCC analyses include buying versus leasing, renovating

~versus stop-gap 'measures, expanding versus relocating, as well as selection of construction
. materials and electrical and mechanical systems. Detailed information on LCC can be found in -

U.S. Congress (1991), and in Ruegg (1987)

The purpose of LCC analyms is to quantlfy a series of tlme-varymg costs for a given '

.altematlve over an extended time horizon, and represent these costs as a single “net present
~ value” cost. The' net present value cost is the amount of money the facxlxty owner would have -
~ to invest today, ata speclfied interest rate (the “dtscount Tate”) to pay all of the ttme-varymg

costs for a facility over its economic life (often. assumed to be 20 years). These time varying

- costs, at thelr hlghest level of aggregatlon, nsually mclude the followmg

' e Capital 1mprovements Capltal 1mprovements are large, mfrequent mvestments with long

economic lives. New structures and major renovations (such as may be reqmred to
- 1mprove energy efﬁclency) are examples of eapxtal improvements.

e Non-recurnng operattons and mainienance (O&M) Non-recurnng o&M costs reflect
items that occur 'on a less frequent than annual ‘basis that are not capxtal 1mprovements
Examples include  the renovation: or replacement of heating venttlatlon and air
conditioning " systems, ' repan' of hlghways or bndges, and other major mamtenance
activities. : : : :

- 18 .




Energy Impact Assessment Processes and Methodologles . *

¢ Recurring O&M Recumng O&M costs reflect costs incurred on an annual to daily
. basis. Unhty costs, routine mamtenance costs and the costs of janitorial and secunty
. services are mcluded here. - |
R ' : :
. ® Energy Energy costs mclude the costs for orl gas, electnclty, and other fuels
~Although energy costs can be included: under utxlmes as a recurring O&M cost, they are
" usually broken out because of -their importance to management and their sensitivity to
... 'both market pnces and the extent of a facrhty s use. When they are broken out, the
analysis of energy conservatxon alternattves is slmpleied ‘ '

. Remdual Value ‘Residual value is the value of the optxon at the end of the LCC analysxs

 period. Residual 'value factors in the effects of depreciation and capital investment.

... Positive residual values are deducted from the sum of present value costs to obtain a

_single net present 'value cost for a given facility alternative. In this manner LCC analysis

can quannfy relatlonshlps that exist between cost areas. For example, certain types of

. capital improvements might reduce recurring O&M and. energy costs while i increasing the
facility’s resxdual value at the end of the analysis penod ‘

_Total Cost Assossment
o Accountlng procedures typxcally lump energy and enwronmental costs in an overhead
-account or add them to other budget line items vhere they cannot be dxsaggregated easily. , As
" a result, facilities are'often unable to identify the cost:items responsible ' for the greatest

s expendrtures Usmg total cost assessment (TCA), facilities can customize accountmg systems

to gather the information necessary for an accurate identification of costs related to energy and
. environmental management. Detailed information on TCA can be found in U. S. EPA, 1992 (see '
, _‘attached blbhography) .

Table 4 reveals that TCA is useful because it itemizes costs assoclated thh speclﬁc activities
_ or facilities. TCA was ongmally intended for use primarily by private sector users. engaged in
a production process. EPA 'has begun to ‘study how TCA can:be used to assess pollution.
prevention projects. As wnh the LCC' analysis, the TCA stady is usually focused on a parucular
process as it affects the bottom-line costs to the user.: The objecuve of TCA is to xdentlfy cost
_items that can achieve the greatest cost savings. However, since the purpose of TCA is to
*develop accounting practices that mternahze external (envu'onmental) costs environmental goals
are also met by cost reducnons . S . :

.. Because of its focus on’ cost and cost effectrveness TCA shares many of the features of LCC
" "analysis by tracklng direct costs (capltal expenditures and O&M expenses/revenues). However,
~ TCA also includes mdrrect costs,’ habxhty costs, and reduced costs associated with a number of |
mtangrble benefits. A summary of costs included in TCA is presented in Table 4; the
* quantification of these costs and benefits provides a basis for making financially advantageous
decisions based on the costs of envxronmental controls and other acuvmes
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Damage Indirect or Hidden Costs =~

Direct Costs
e Cupital Expenditures - Compliance Costs
- Buildings = Permitting
- ‘Equipment . - - .o 7oL - . :Reporting
- Utility connections ' - Monitoring :
- Equipment installation - Manifesting" "~ - . i
- Engineering ‘ - Insurance
- ~ L. ' iOn-site Waste Managemeut
* Operation and Maintenance . - Opemtxon of On-sxte Pollution
- "RawMaterials' - v o o o
- .Labor . R
- Waste Disposal
- Utilities
- ‘.'alue of Recrwe'ed Mat‘-rral : Lo .
Liability Costs Control Equipment Less Ta‘ngible’ Benefits

‘o Penalties and Fines R

Increased Revenue From Enhanwd Product

Quality ' -

¢ Personal Injury and Property =~ ° =
T . ¢ - Increased RevenueFromEnhanced Company
.. and Product Image
¢ ' Reduced Health Mamtenanoe Costs From
e . Improved Employee Health .
C S owm o ot | e Increased ProductlvrtyFromImproved
‘ AR : . Employee Relations .

Life-Cycle Assessment

“Life-cycle assessment (LCA) dlffers fundamentally from LCC and TCA because it does not
concern costs or investments. Historically, life-cycle assessments have been used by both the -
public and private sector to identify and evaluate opportunities to reduce the environmental
effects ofa specnfic product, production process, packaoe, matenal or act1v1ty N :

EPA defines LCA as a tool for. exammmg the, envuonmental releases and. 1mpacts of a
speclﬁc ‘product by trackmg it from raw:material .extraction stage through pmductlon and
eventual dlsposal ‘The main reason for.using LCA is to evaluate ‘proposed changes to products
~or processes to identify ways to reduce. envxronmental 1mpacts Detaxls on the use of LCA can
befoundeS EPA 1993 EE : » . :

' LCA analyzes the entire  life cycle mcludmg raw - matenal extractlon, processmg, and
transportation; manufacturing and distribution of products use, reuse, and maintenance of -
* products; recycling of products; and their final disposition. Quantities of emissions and effluents
" ‘replace costs as 'the evaluation metric, leading to the quantxﬁcanon of ‘impacts on all
envxronmental elements at all stages of product use. Although LCA leads frequently to an
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“apples to oranges” companson, itisa useful and cvolvmg tool for the hohstxc quantrﬁeatxon
of 1mpacts S

The three mam components of al hfe-cycle assessment mclude

° Inventory analysrs 1dent1fymg and quantrfymg energy and resource use and envxronmental .
L releases to air, water, and land '

@ Impact analysls charactenzmg and assessmg the impact on the envrronment and

' o Improvement analysis - evaluatmg and 1mp1ement1ng 0pportun1t1es to reduce envrronmental '
~ burdens. .

Of the three components inventory analysis is the best developed, and most useful for
_evaluatlng proJect alternatives. Facilities use inventory analysis to quantify the energy and raw
‘material reqmrements and all env1ronmental releases during the life cycle of a product, package,
process, material, or activity. ‘‘As:such, LCA is best viewed as a process for researching,
- confirming, and disclosing the quantlﬁable environmental relationships that exist during each

phase of a product’s life’ cycle " Personnel involved with energy conservatlon or pollutxon
prevention activities should become famxhar with life-cycle analys1s :

" The hfe-cycle analysxs approach can be used to desrgn or redeslgn pro;ects or products to
make them envnonmentally less! damagmg With a life-cycle analysis approach, environmental
design criteria are given . equal footing with ‘traditional criteria such as product quahty,

. performance, and production price. Design criteria that are commonly considered in an LCA

approach include evaluation of the use of hazardous substances, consumption of energy or water,

~and whether the product can be readily recycled or reused. Stating these criteria up-front helps

g,’ensure that products are environmentally . compatlble from: raw matenal extraction to
- manufacturing through use and fmal dlsposal B . : .

Demand-side Management

Demand—srde management (DSM) consrsts of actlvmes which involve actions on the demand-

o or customer-slde ‘of energy use,’ -either directly caused or indirectly stimulated by the energy

‘suppher DSM actlvrtles are pnmanly oriented towards reducing electrical power consumption
by consumers, however these activities ‘can be tallored to-reduce other.energy uses, such as
reduce gasoline consumption through the requrrement for more fuel-efficient cars. Typical
. programs among utilities have focussed on a number of strategies discussed bneﬂy below.

. These strategles are descnbed in greater deta11 in Gellms and Chamberhn (1988)..

o Q_\Ls_tmlggd_c_qgm a means by whrch the operatron of equlpment is reduced dunng pea.k
- periods in order to decrease the range in  demand for electricity from utilities. Several

" consumer load control strategies can be employed,  including the use of time clocks or ;
switches, current limiters, thermostats, or demand control systems. Time clocks or switches
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turn equipment off for periods of time to reduce the electrical load Current hmrters, fuses

_ - or circuit breakers are used to limit electrrcrty demand and encourage improved control of

power consumption. These are popular in northern Europe but is not widely used in the

U.S. Some utilities have estabhshed programs to cycle air condmomng equxpment on and

- off for short periods during peak demand hours. ‘Demand control can also be achieved using

~ an automatic Energy Management System (EMS) ‘An EMS can control the timing and

‘overall energy consumption, of manufactunng equrpment hghts and heatmg and a1r
condmonmg equrpment o

o Smtegjc_mmn Conservauon programs are a wrdely rmplemented form of demand
side management which have been successful at reducing consumer’s energy consumptron
through reductions in the parucrpant’s energy costs. There is a broad spectrum of

" .conservation programs that can be used to cover almost every major energy end use,

-appliance or device. Conservatton «can be attained through use of technologies to 1mprove
.building heat retention (e.g. through the use of additional insulation), and by improving
efficiency of appliances, lighting, air condmoners or water heaters. Conservation programs

“can be implemented by a utility through mformauon programs, drrect technical assistance
to consumers, financial incentives, rates and demonstration programs. Further information
and references on conservation programs are presented in Gellms and Chamberhn (1988).

-~ @ Energy storage: a demand-srde management techmque that mvolves the use of hardware and
equipment designed to vary either the quantity or delrvery characteristics of energy input
while maintaining the required energy delivery schedule. Energy storage techmques are

-~ generally applied to heating and cooling of building space and water heating. This increases
sales during off-peak hours and decreases demand dunng peak hours. Thermal storage
devices do not conserve energy, however, they only shift the time of its use. These systems

* ".can pay for themselves in areas where uulmes have lower rates during off-peak hours.

] I_nteg:upnb_]_e_l_o_ad; demand side management programs that allow the utrhty to control the

load provrded to the consumer. The purpose of interruptible loads is to. bring about a

- change in the maximum demand, or in the timing of mdrvrdual loads in order to meed a -

~ consumer’s need while minimizing pesk electricity dema ~. A vast majority of contrrlled

loads consist of air conditioners,. water heaters, space’ heaters, and irrigation pumps. .he

 utility can interrupt loads by remote s1gna1 from the utility or by timers or thermostats ata
customer locatron

o Eate_des;gm All demand-srde management opportunmes are mﬂuenced by a utrlrty s demand
. pricing structure. Historically, because of efficiencies of scale, utilities have provided
. discounts to major industrial consumers —. COsts; per. krlowatt hour were reduced at higher
consumption levels. Demand-side management requxres an altérnative approach where not
only are rates for major consumers increased, but discounts or rebates are given for specific
reductions in consumption, particularly during peak hours. Base or lifeline rates are the
lowest rates with increased rate(s) charged for consumption above the minimum (or lifeline)
rate. ' ' ,
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Integrated Resource Planning

Integrated Resource Planmng (IRP) isa plannmg and selectron process for new. energy :
resources that evaluatcs the full . range of alternatives available ‘to a public utility in order to
provide adequate and rehable service to 1ts customers at the lowest system cost. IRP is also
known as Least Cost Uuhty Planmng The altematrves to be evaluated during IRP include new
generating capacity, power purchases, energy conservation and efficiency, cogeneration and
district heating and cooling applications, and renewable energy resources. System cost is
defined as the direct and quantifiable net costs for an energy resource over its available life, -
including the cost of productmn transportation, utilization, waste management, envuonmentall
compliance, and access to foreign sources of supply where applicable. Lo

The Energy Pohcy Act of 1992 requu'es public utrhtxes to. employ IRP The IRP process
must account for necessary features of ‘system operations, 1nclud1ng drverslty, ‘reliability,
- dispatchability, and other factors of rlsk In addition; ‘the IRP process must take into account
- the ability to verify energy savmgs achieved through energy conservatlon and efﬁclency, and
projected durability of such savmgs measured over time. . -
The basrc elements of an Integrated Resource Plan include the followmg

T Idenuﬁeatlon and accurate ‘comparison of all practunble energy efﬁcrency and energy '
- supply resource optlons avallable R 4 |

. 2‘. " Includea 2—yw and a 5-year acuon plan wluch descnbes Specrﬁc actlons that w111 be
' taken to 1mplement the mtegrated resource plan o

3. Desxgnate "least cost optmns to be used for prowdmg rehable service to customers,
b and explain reasons why such optlons are selected :

'anmze adverse envrronmental effects of new resource acqmsmons -
“Public partlclpatxon m preparauon and development of the plans

| Load forecastlng

- Provide methods of validating predicted performance in order to determme Whether
N ,objectlves in'the plan are bemg met Lo

Detarls and references on Integrated Resoutce Plannmg can be found in Edlson Blectnc Institute,
( 1992). = : :




‘Energy Efficiency Improvement Categortes

The U.S. comprises five percent of the world’s population but consumes over 30 percent
of the world’s energy. In comparison to other industrialized countnes, the U.S. energy intensity
(the amount of energy consumed per dollar of industrial output) is almost double that of West -

_ - Germany, Japan, Italy, the United ngdom, and Sweden. ' Because of the high environmental
‘cost associated with energy productlon, nnprovmg energy efﬁctency is one way to reduce
pollunon :

: Energy conservatlon and energy efficlency prmcxples can be introduced i ina pro_]ect if NEPA
reviewers are aware of some of the dtfferent energy 1mprovement categories and’ techmques
available. Where possrble under NEPA, concepts of energy conservation and energy efficiency
- should be introduced .in early phases of design of energy. production facilities, industrial
facilities, buildings or roads. Furthermore, conservanon and efficiency concepts should be
~ applied in a holistic manner to conslder energy demand associated with all aspects of the project,
including land-use pattems, transportauon and mfrastructure water use, and waste management.

Facility -Design' -

Energy conservation and energy efficiency principles should be considered in all phases of
facility planning and design. In the case of buildings, energy can be conserved with proper
attention paid to materials used; orientation, shape, and design; and choice of heating and air
condmomng equipment. These factors, and the choice of industrial eqmpment used are also
.1mportant m the design of manufacturing or industrial faclhtxes '

Buildings provxde the shelter and yw-round comfort to people for almost every actmty ’

Residential and commercial buildings consume about 36 percent of the total U.S. energy

. generated Design and construction of the ‘buildings for thexr end-use has a great effect on

~ energy consumption.. Energy efﬁctent desngn for building is descnbed in detail in several
references, including Shaw (1989) and Markus and Moms (1980). "

An energy audit is one of the ﬁrst steps to perform in order to 1dent1fy potentxal energy
- conservation measures. The energy : audit involves inspection of the energy distribution systems
and -energy using devices for 1dent1ﬁcauon of improved energy management opportumttes
Energy audits identify energy use and can prov1de information on potennal energy savings of
a planned or existing facility. Guidance on energy audlts can be found in Carlson (1992) and
case examples of improved energy efficiency in the federal government can be found in U.s.
Congress (1991) . , o .

Since most of the energy consumed in re51dent1al and commercxal butldmgs is for space
~heating and coohng, water hmtlng, and hghttng, ‘energy conservation -efforts should be
‘concentrated in these areas. Some opportunities for energy conservation in existing buildings
are outlined in Fickett et al (1990), and Lovins and Browmng (1992) These mclude
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Installing heat-recovery water heaters :

‘Adding insulation .

‘Weatherstripping .

Replacing incandescent hghts w1th oompact ﬂuorescent hghts

Installing cerhng fans to reduce energy consumption for heatmg and’ coolmg

Usmg economizer cycles on air condmomng units when the outside temperature outsrde
is lower than the indoor temperature. .

g

“Energy conservatlon through retrofitting can often result in slgmﬁcant energy savmgs for
example, Romm (1993) reports. that an office that replaced its old lighting : ﬁxtures w1th energy
efﬁcrent ﬁxtures reduced energy consumptlon for hghtmg by 63 percent ?’ B .

New butldmgs are designed to be more energy efﬁcrent than older designs, thus, along with
new technologies in heating, coohng, and hghtmg have gmtly -reduced energy consumptlon

Energy efficient design can be useful in reducmg energy use in’ the home or in commerclal o

burldmgs Energy efﬁcrent de51gns consrder some of the following elements:

Chmate_.

Siting

Space planning . . -

Building envelope .= .,
‘Windows and other apertures }
Structure and mass :

Electric hghtmg

Thermal systems -

Process loads and domestlc hot water

o Careful planmng dunng oonstrucnon of bmldxngs can greatly reduce energy consumpuon _
‘For example, the Nederlandsche dedenstandsbank began planning a new office building in
1978. Planning took three years and. mtegrated initial design, construction plannmg, :
landscaping, and energy consumption. The design relied heavily on the use of daylight, passive
- solar heating, heat recovery, and natural ventilation. These considerations added about $700,000
to the construction cost, but saved about $2.4 nullxon in energy costs each year. The previous
_building consumed 422,801 BTUs per, square foot whrle the new building consumes only 35,246

-BTUs per square foot. In addition to energy savings, the mtegratton of landscapmg and water - =

. fountains throughout the building created an attractive work environment resultmg in reduoed
'-employee absenteersm (Browmng, 1992) T . .

Federal facilities are mandated by executive orders and regulatxons to undertake energy.
~ conservation activities, but state and local government facilities are not necessarily covered under
. federal mandates. Existing federal facilities are requlred to reduce ‘energy consumption from
“non-renewable sources and overall energy use. Functions of these facilities vary from office
‘buildings to vehicle matntenance to research and development so many of the planning and
conservatlon opportumtles outlmed above for commercial and industrial facilities are applwable
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Y% 4o federal facilities.. ‘Some states and loeal entities have extensrve and detatled energy

conservation: laws regulanons, and ordmances

" Industrial manufacturing consumes about 36 % of the energy generated in the Umted States

~ About 70 percent of this energy is used to supply heat and power for manufacturing. Industrial
motors consume more than half of the electricity generated in the U.S. Total industrial energy
consumption is expected to increase, while increased energy efficiency will result in decreased
energy consumption per dollar of output.” The amount of energy required to produce one dollar
~ of U.S. gross national product, energy intensity, has fallen by 28 percent since 1978. (Fickett
et al., 1990). This decrease has been attnbuted to increased energy efficrency in producnon
equrpment and vehicles. .

--'The. major part of the energy consumed by mdustnal plants is used to generate heat and
power for manufactunng processes that requrre “heat for preheatmg, drying, welding, and
forming.as well as energy for equlpment motors. Equipment in industrial plants tends to be
. oversized to accommodate peaks in produetlon and expected’ future increases in' production.
" Because these motors often do not operate at capacity, their efficiency is reduced. Retrofitting
or purchasing new motors with vanable speed drives allows greater efficiency at lower loads and
could have a large impact on energy consumptlon (Fickett et al 1990) Lo

Energy efﬁclency and energy conservatron benefits are obtamed where new mdustnal plants _
are designed to inccrporate the newest energy-efﬁcrent technologies. Existing facilities can also
‘reduce - energy consumption by modrfyrng equipment and facllmes, and through srmple
_ housekeepmg and marntenance actrvrtles Examples mclude ,

Inspectrng and reparnng steam traps,

Eliminating leaks in combustible gas lines; -

Eliminating leaks in ‘compréssed air lmes, . R -

_ Recovering boiler flue gas heat for space heatmg and fwdwater preheatmg, AR
" Improving combustion control for dual fuel systems, and - .
Replacmg wom and obsolete combustlon controls. .

Good housekeepmg and mmntenance operatlons ‘can greatly increase eqmpment hfe as well

. as maintain or improve energy efficiency levels. As equipment grows older, it can be retrofitted -

- with new parts to make it more energy efficient, or can be replaced with an energy-efficient
. substitute. For example, a furnace used to ‘preheat parts could be retrofitted with new, fuel-
efficient bumers, or a monitoring system could be installed to continuously adjust combustion
air on a boiler to increase combustion efﬁcrency ‘Fluorescent - hghtxng fixtures can also be
upgraded with. energy-efﬁclent ballasts or mirror reﬂectors o

-'Research and development of new manufactunng equrprnent and processes has resulted in

mcreased energy efﬁcrency _For example, in the coatings industry, more efficient uses of
’ electnclty for ultravrolet cunng of ﬁmshes, rmcrowave heatmg and drymg, and mductton heatmg

i
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of pamts ‘have resulted in energy savmgs Some manufacturers are also developmg pamttng ‘

systems that use less toxic pamt and will reduce the need for energy to heat drying ovens.

_Land Use and Transportatmn

Land use and transportatlon are two 1mportant aspects of facthty planmng and desxgn If a

‘proposed project consists of office bulldmgs or. mdustnal facilities, land use, population
densmes, and transportation patterns can all 1mpact the total amount of energy used or conserved
in that project. If the proposed project cons1$ts of a road railway, or other transportation

system, design for energy efﬁcxency and alternative modes of transportation (e.g. mass transit,

_ bxcycles) must be consrdered in addition to siting and access.

: Transportatlon of people and goods uses about twenty-seven percent of energy generated in .

“the U.S.  Almost all energy consumed for transportatton is in the form of petroleum products.

*Trucks consume by far the greatest portton of transportatton fuels and are also among the most

-energy inefficient modes of transportation. The heavy reliance on passenger cars for most travel
“in the U.S. has also proved to be costly in terms of energy consumptton and environmental

impacts. ‘Vehicles that carry larger numbers of people or greater amounts of goods are generally.

" more energy efficient than those that carry smaller numbers or amounts. Thus, buses, trains,
~"and barges -or ships can carry people and goods far more cheaply than cars and trucks,
‘particularly over long dxstanoes - _

Energy use for transportatton is mtlmately txed to land use pattems Less energy is used on

B transportatton when population density is increased. ' The ‘impact on existing transportation

. 'systems and issues of access must be considered in the planning phases of a prOJect For
" example, siting of a major office facility away from populatton centers will result in energy
.bemg used to build roads, and to transport workers to the site. A similar facility that is sited
" in an existing center-can rely on existing transportation and mass transxt mfrastructure, and
'thereby conserve a substantial amount of energy :

Mass transit issues must be consldered in the’ project development plans Plannmgv

- alternatives should attempt to make mass transit feasible for materials, goods, and people. Mass
transit programs should utilize fuel-efﬁclent and alternatwe fueled vehtcles

* Road construction projects should plan for energy efﬁctent or altemattve fuel velucles durmg )

* construction as. well as for efficient use by vehicles. = Project: alternatives should address
"' environmental impacts from the construction of the road and by the ‘emissions from vehicles
traveling the finished road. Energy conservation can be achieved by appropriate design as well
as by dedicating lanes for mass transit, and separate paths for bicycles and walkers.

~The Calrforma Energy Comm1sslon (1993) has produced a planmng gulde that describes

" numerous methods and techniques that can be used to reduce the energy used in transportation.

This guide suggests that effective land use and transportatlon policies can reduce automobile

travel by 40% in some cases. Transportation control measures that help reduce energy use and
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air emissions from vehicles include: improved public transit, high occupancy vehicle and bus
lanes, trip reduction ordinances, employer-based transportation management, blcycle programs
with storage facrlmes and lanes, and flexible schedules -

Congestion management plans (CMP) are used in some heavxly populated areas to muumxze
traffic gridlock. Within the CMP,. there ‘are’ opportunitiés to. mcorporate energy—savmg
measures. CMPs address traffic issues in five areas: 1) level of service; 2) transit standards;
3) trip reduction and travel demand; 4) land use analysis; and 5) capital improvements.
j (Cahforma Energy Comnussron 1993). The relevant components of CMPs are presented below.

o Level of service — Establish a trafﬁc level of servrce standard for a desrgnated system
i of hlghways and roads. .

e Translt Standards -_ Standards for the frequency and routmg of pubhc transu for the
. coordination of transrt and for the coerdxnatnon of. transrt service among: operators o

. Trip reduction and travel demand — Adoption of a tnp reductron and travel demand.
i . - ordinance and promotion of alternative modes, 1mproved Jobs-housmg balance, and other
, strategles | . :

9 i I.and use analysrs - Analysrs of the' rmpacts of loeol land ‘use decrsmns on reglonal
transportatlon systems, mcludmg an estxmate of costs for mitigation.

. @ Cap1ta1 1mprovement program —A multl-year program to maintain or lmprove the traffic
. level of service and transit performance standards, ‘to rmtlgate land use decxsxons, and to
conform with. transportatlon-related au' quahty measures:: : .

While congestlon management is a treatment for an exrstmg problem, plannmg and zomng

~of land use can prevent congestlon and greatly reduce the distances traveled and the number of .

trips made each day. These in turn reduce congestion ‘and wasteful energy use. The methods
listed below are examples of energy conservatron opportumtles that should be considered in
- development projects for commercral and resrdennal arws as well as for road construction
prOJects ' | i : - -

vax resrdences and worksxtes in each land use zone SREE
Place shops and’ servrces within wallnng distance of homes
‘Place shops and servrces at, worksrtes, transit, and park-and-nde lots
Put higher densny housmg near pubhc transit ,
Put higher density work places near public transit -
Design for transit access and integrated circulation
Add bikeways, bike parking, and faclhtles o
Add pedestrian facilities :
- Incorporate trip reduction ordmances
“Create transportation management assocratlons
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: PR ERN Y L
‘Raise car parking rate structure

Reduce employee parking

. Encourage telecommuting and teleconferencmg
Encourage alternative work schedules

. Reduce city and county employee commute trips
Plan traffic signal timing to maximize trafﬁc ﬂow
Encourage ﬂeet vehxcle and use efficiency.

Water' Use '
. Energy is used for pumping and tr&tmg water prior to distribution to- res:denual
‘commercial, and industrial facilities. Energy is also used to treat water that has been used for
industrial or sanitation purposes prior to’ dxscharge to surface waters. In addition, energy is used
to heat water used in these faclhttes Therefore, efﬁcxent use “of water and water conservation
w1ll reduce energy use. :

~ The use of electrical power in water dtstnbutlon and treatment systems can be reduced by
_reducing total water use and by substituting naturally occurring water sources such as
' groundwater or other surface water for piped water for use in landscaping. Energy conservation
' benefits can also be ‘gained by the use of energy. efﬁcrent motors for pumpmg water

_ Many areas of the U.S. have developed . extenslve water management programs. These

~'programs exist in arid western states as. well as in urban and coastal areas. A large portion of
residential water use is for landscaping — in. Cahfomxa itis almost half of water distributed to

- residential and commercial customers. Caleorma policies regardmg water usage can be used
.as'an example for other areas. ‘

" Best Management Practlces (BMPs) are desrgned to reduce long-term water demands These .
* BMPs include water audits, installation of water conservmg plumbmg like low-volume flush
“toilets, low-flow shower heads and water faucets reducmg water used for landscapmg, education
in schools; establishing efficiency standards for wa.cr-using ‘appliances; and providing incentives
. in rate structures to encourage conservation. Municipalities can adopt water efficient
landscaping ordinances which mandate automatic controls on irrigation equipment, grouping
plants with similar water needs, and water audits to determine water needs for areas like parks.
Practices that reduce water use likewise reduces energy demands for pumping, dlstnbutton, and .
_treatment of water. Conservmg water in- agnculture irrigation directly affects pumping and
 distribution energy costs and in some cases dtstrxbutlon and treatment of agncultural return
waters ‘

Solid Waste Reduction and Recycling

, Solid waste generation and drsposal requrre energy Energy is used in the produeuan,
| packagmg and transport of consumer products, and in the collection and’ disposal of wastes.
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Therefore, reducmg the amount of products and packagmg used and reducing the amount of
waste generated by a facility can result in energy savings by second or third parties. ~ For
example, reduced solid waste generatlon decreases the number of garbage pxck-ups requtred
reducing the amount of fuel consured by garbage collection trucks. Any energy savings that
result from waste reduction are unltkely to be accrued- by the party that is producmg the waste

Several incentives can be implemented to reduce solid ‘waste generauon at.a facthty

Variable garbage collection rates for volume or wetght of collected trash can be established by
the collection agency to encourage solid waste reduction and recyclmg Agencies can also

establish a recycling program in conjunction with a variable garbage collecuon rates as an
alternative to higher soltd waste reductton dtsposal costs . _

Recyclmg programs dmumsh energy consumptton in the productton of new products from

 recycled :materials. . For example, producing aluminum cans from recycled materials requires
 only ten percent of the energy required for aluminum productxon from raw materials. Inefﬁclent

methods of collect recyclables reduces the energy savings.

~ Solid waste management agencxes can explore altemattves whtch ‘may allow more efficient
collection of trash and recyclables. These alternatives could' tnclude co-collection of trash and

2 ,recyclables, minimizing recycling stops, purchasmg and mamtaxmng efficient collection vehicles,
‘using alternatively fueled velucles, demgnmg efﬁctent routes and commmglmg recyclables for
.collectton

Incenttves for waste reductlon must be’ estabhshed by c1ty or county govemments These
incentives can include requtrements for pollution prevention programs, for recycling and reuse

. of materials (e.g. construction and demohtton debris, metals, etc. ), establishment of programs

to create markets for these materials, requirements for reuse .and recychng -activities - by
government, and zoning and building codes that requxre adequate space for recyclmg -and access

| , for pick-up of recyclables
' ‘Electncrty Transmission Loss Reductron

The strength of an electric current dummshes wrth the' dtstance of transmtssmn

Siting of facilities, especially those which consume s1gmﬁcant electricity even though they are
~desigened for energy efﬁclency, close to estabhshed transmission lines can reduce energy loss

through power transmission. - Such siting also saves the raw matenals and energy which would

- be otherwise used to manufacture and construct transmxssmn lines. 'Siting alternatives should
take such savings into consxderatxon »
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4 FEDERAL POLICIES, DIRECTIVES AND INITIATIVFS "

‘Beginning in the rmd 1970s and taking a.renewed interest in the early 1990s, the federal
government has a broad range. of laws, regulatlons, dxrecnves, pohcles, and initiatives to .
encourage, support, and ‘in some cases coerce government,’ buslness, and citizens to 'conserve
energy. The Energy Pohcy and Conservation Act of 1975 ‘was the first' major piece of
legnslatlon in which the federal government took the lead in demonstratmg energy efficiency and
energy conservation through provisions to reduce energy use in federal facilities. The 1975 Act
and later legislation, executive orders, and other actions are described later i in this chapter under
- the title of Federal Facilities Management ,

Both EPA and Depanment of Energy (DOE), as well as other federal agencres, have taken
.. on the role of encouraging savings under a number of incentive and volunteer programs with
-awards, grants, and cooperative programs These are descnbed in Energy Saving Programs

(Appendix A). . , | .

Federal activities in energy conservation and energy efﬁcrency programs are descnbed by
the Energy Policy Act of 1992 and the Pollution Prevention Act of 1990. These policies and
several others are described under the section Energy Policy below

These sections bneﬂy characterize a number of federal laws, dtrectxves, policies, mmauves,
etc.- It is not intended as an exhaustive list, but rather is meant to provide general background .
on federal energy activities, partlcularly those activities EPA staff may have opportunmes to
bring to the attention of others in the NEPA process. :

Energy Pohcy

' g Energy Policy\‘ Act of 1992 and National Energy,Strategy '

The National Energy Strategy (NES) was proposed to satisfy a legislative requirement under -
the Department of Energy Organization Act which requires the President to submit biennial
reports on the national energy policy plan to Congress. The NES included seventeen demand
reduction approaches and thirty-one supply side options. DOE made the decision to give higher
- priority to energy conservation and efficiency programs during the budgeting process. NES

initiatives addressed five mterlockmg areas which were (CEQ 1992):

. Energy security - make the nation less prone to economxc damage from sharp ﬂuctuatlons
in exther the supply or the price of petroleum.

° Energy and economic efﬁcrency mmtolower energy coststoconsumers, reduce energy-
related emissions, mamtam or enhance standards of living, and promote a strong
_economy. :
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® Energy supphes to secure future energy supplies, develop and use renewable energy

sources; increase reliance on low-emission energy sources such as natural gas; develop .

‘anew generanon of safer nuclear technology, and continue development of domestlc coal

and orl supphes in an envrronmentally responsxble manner

rEnv1ronmenta1 quahty mmanves to mcrease the efﬁcrency of energy-producmg and’

consuming technologres, reduce solid and hamrdous wastes, and 1mprove energy-related

" practices.

Technology and competmveness - fortlfy the natlon s foundattons in science and
engineering research, technology development and edueation, establish federal research
and development priorities; strengthen ‘research ' in  universities, _industries, . and
international collaboratives; accelerate technology transfer from federal laboratories in to
private industry; and enhance U.S. mathemancs, science, technology, and engineering

BRI educatlon

Dunng 1991 and 1992 over 90 NES mmatrves were mtroduced by the federal government .
. mcludmg an expanded energy efﬁcrency and renewable energy program forming’ partnershrps :
among federal agencres, mdustnes, and states to reduce energy and water use.

The many NES initiatives and other energy related concems were passed into law as the
-Energy Policy Act of 1992. Many of its provisions encourage improving cnergy efficiency and
‘conservation as well as enhanced envuonmental protection. The breadth of the law can be seen
from a bnef hstmg of some of the topics covered:

Energy efficiency in buildings, uulmes, apphanees, mdustry, federal facﬂmes, and state
mandated programs :

Natural gas | '

Alternative fuels in federal and non-federal programs B |
Availability and use of replacement fuels, alternauve fuels, and alternatlve fueled pnvate

~vehicles -

Electric motor vehrcles

Generation and transmission of electncrty

Radioactive wastes

U.S. Enrichment Corporatron . .

Uranium revitalization and remedial return ,

Uranium enrichment health safety, and envrronmental 1ssues

‘Renewable energy

Coal research, development demonstratxon and commercral apphcatlons
Strategic petroleum reserves a
Global climate change

Oil pipelines

- Reduction of. orlvulnerabthty

Improved energy efficiency, electncrty generatlon and use, and nuclear reactors'
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. Energy and econoxmcgrowth SO
-~ o Non-federal power and hydropower provxsxon -
e Coal, oil, and gas exploratxon and nunmg B

. i There are hundreds of new or rev1sed _provisions in the act that affect energy and resource
development, use, and conservatlon 'NEPA provides' du'ect access for EPA comments on
federal projects (e.g., facilities, fleet vehicles, resource development, and reserves) and
secondarily in federal approvals and permits necessary for facxhty operatlon ‘of private or public
facilities (e.g., state, local govemment). Many of the provxsrons "of the act, however, do not
constitute major federal actions and thus do not require NEPA compliance (grant -funding,
changes in local law, voluntary programs, mcentlves, study programs, etc )

‘StateRegulationUtlhtyRefonnProgram ,' LI T

Laws and regulations governing energy utxlmes, partlcularly those related to rate-paymg and .
~_return to shareholders, have discouraged utilities from investing in efﬁcxency improvements. .
An effort is underway to change regulauons to be more conservation friendly. = The EPA
encourages states to mclude in their regulauons the prmctples hsted below (EPA 1992b)

e Ehmmaung the mcentwe to sell electncrty by separatmg proﬁts from sales.

. Creatmg an mcenuve to save electnctty accomphshed through programs in whxch
utilities and their stockholders can actually proﬁt from successful mvestments in
A conservauon : v

° Venfymg energy efﬁcrency measures to ensure 'that actual energy savmgs are reahzed

Federal Integrated Resource Planmng -
The Integrated Resource Planmng program (IRP), formerly the Least Cost Utlhty Planmng'
Program, has the responsibility to encourage utilities and regulators to use innovative regulatory
and resource planning approaches to implement demand side management programs. The IRP -
" aspires to reduce the U.S. electric energy requirements by 45,000 megawatts by the year 2010 -
and up to 90,000 megawatts in the long term. Thus far, IRP has concentrated principally on
. evaluation and implementation of Demand Side Management (DSM) programs. .

. There are a diverse number of methods being tried to encourage DSM programs including
lost revenue/decoupling mechanisms, shareholder incentive mechanisms such as shared savings

. and bonus return on equity on expenditures. New areas being explored for IRP are to include

compliance with Clean Air Act Amendments and transmission related issues. There is also

interest for regulators to review existing utility operations, rate structures and policies to

determine if IRP acts as a complement or obstacle to achlevmg plan goals. Data complled for

- an IRP program and evaluation of a uuhty DSM program may provide insight into ongoing and '

' potenual energy savings anticipated in alternatives to a new source power generating facilities.
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Pollutron Preventlon Act of 1990 | ' | |
On October 27, 1990, Congress passed the Pollutton Preventron Act of 1990 whrch
establishes as 2 new national policy: ST .

. Pollutton should be prevented at the source whenever feasrble, SRIRISPT

o Pollution that cannot be prevented should be recycled inan envxronmentally-safe manner
whenever feasible; :

| 0 ‘Pollution that cannot be prevented or recycled should be mted inan envn'onmentally- :
~ ‘safe manner whenever feasible; and ~© -ii 0 1

. Disposal or other releases into the environment should be employed only asa last resort
" and should be conducted in an envrronmentally-safe manner ‘ . '

Pollutton preventton and energy conservatron can be closely linked. ' Pollution preventron '
‘can save all or a portion of the potentral economrc ‘and env1ronmenta1 costs of damage and clean-
up. Opportumtles for pollutron preventton should be viewed as opportunities for potentral energy
savings. NEPA preparers and. revrewers should vrgorously search’ for opportunities to refine
projects and programs to maximize pollution prevention,| energy . efficiency, and energy
conservation. One method is to conduct planning level pollution prevention/energy/resources
audits on proposed project alternatives combining features of both the Energy Policy Act of -
: 1992 Pollutton Preventron Act of 1990, and other pertment laws, regulatrons, and polrcy

Federal Facilrties Management
R Energy Polrcy and Conservatron Act

; Energy Pohcy and Conservatron Act (EPCA), enacted in 1975 was the ﬁrst major piece of
leglslatron to address energy management by the federal government. This Act directed the
President to develop a. comprehensive ‘energy management plan which was to include
procurement practices and a lo-year building plan. - Many of the details where left for the
executive branch to determine. As part of this legrslanon, amendments to the Motor Vehicle
Information and Cost Savings Act required | the federal automottve fleet meet or exwed corporate
. average fuel economy mileage standards. .

; Executive Order 11912 Delegation of Authorities Relating to Energy Policy and
Conservatlon B : _

Thrs order, stgned in 1976 deﬁned the roles of various mbmet departments w1th
responsibilities for federal energy use as follows (US Congress 1991).
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& The Administrator of the General Service Admxmstratlon was appomted to earry out the :
amendments to the Motor Vehicle Information and Cost Savings. Act to achieve a high
- average fuel economy for the federal ﬂeet .

e The Adnumstrator of the Federal Energy Admrnxstratron (the Secretary of. Energy) was

' desxgnated for development of a 10-year energy conservation plan for federal buildings,

" energy conservation and rationing contingency plans, and preparatron of annual reports
to Congress requrred by EPCA. .

‘e Finally, the Administrator of the Ofﬁce of Federal Procurement Policy was requlred to
" provide gurdance for applymg energy conservatlon standards 1n the federal procurement'
- process. B :

: Executive Order 12003 Amendment to Executive Order 11912

' ‘Issued in 1977, this order expanded the requlrements of Energy Policy : and Conservation Act
~of 1975 specifying a goal ‘of 20 percent energy. reductron per square foot in existing federal

buildings. ‘This order also requu'ed the federal fleet to surpass by 4 miles per ga]lon mrmmum

statutory requrrement beginning in t1980 (US Congress 1991) Some of the key provrsrons of
Order 12003 mclude the followmg S - , |

- o The Secretary of Energy was to develop, 1mplement and oversee a lo-year energy
- conservation plan for federal buildings larger than 5,000 square feet for 1975-1985 to

reduce energy consumption in existing buildings by 20 percent and new buildings byd45

percent. Also the Secretary is responsible for establishing a lrfe—cycle-cost methodology
and make a report to Congress on the plan’ s progress

- 0 The Administrator of General Servrces Admtmstratron ensures that vehrcles purchased by
N ;executrve agencies surpass the manufacturers’ corporate average fuel economy standard
- under the Motor Vehicle Cost and Informatron Act, that federal vehicles surpassed the
minimum statutory requirements by 2 mxles ner gallon in 1978 and by 4 miles per gallon
" in 1980, and that the federal light truck flec, also meet the minimum standards also not
- f required. under the Motor Vehrcle Cost and Information Act.

Exeeutlve Order 12375 Amendment to Order 11912

Issued in 1982, Order 12375 further amended Order 11912 to reduce the requrred federal

_passenger automobile fleet efficiency established in Order 12003. This order required only that -

the federal fleet meet the manufacturers® average efficiency and that light trucks meet standards
- set by the Secretary of Transportation (US Congress 1991).
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| National Energy Conservatron Pohcy Act.

_ Issued in 1978 National Energy Conservation Pohcy Act (NECPA) defined detaxls of energy
- management for executive agencies, some of whxch were further deﬁned in Executwe Order
12003 (US Congress 1991) Other energy management steps include: :

e Use of life cycle costmg methodology asa basrs of pohcy :’
o Energy audits of all buildings exceeding 1000 square feet

o 'Specified the mmxmum rate for retroﬁttmg federal buxldmgs thh cost effecnve energy‘ '
: ’, conservatton measures, ad burldmg.. were to be retroﬁtted by 1990

. The mam provrsrons of NECPA were called the Federal Energy Imtratrve .
- Comprehensive Omnibus Budget Reconciliation Act

" The Comprehensrve Ommbus Budget Reconclhatlon Act (COBRA), estabhshed in: 1985 -
amended NECPA to give. federal agencies alternative sources of funding for energy efficiency
investments (US Congress 1991). It suggested that agencies could seek pnvate financing and
1mp1ementatron of energy efﬁctency projects through shared energy savrngs contracts -

Federal Energy Management Improvement Act

, Enacted in 1988 as an amendment to NECPA, Federal Energy Management Improvement'
Act (FEMIA) modified and added several provisions to the Federal Energy Initiative (US
Congress 1991).  ‘One of the . provisions was a goal to reduce energy consumptlon per square
food in federal buildings by 10 percent between 1985 and 1995 In FEMIA, Congress allowed
" agencies to retain a portion of cost savings for future energy conservation measures. FEMIA" -
~also created an Interagency Energy Management Task Force to survey energy use in a
representatlve sample of federal bulldmgs to:

® determine the maxrmum potentxal cost-effecttve energy savmgs that may be achleved and

~ © make recommendations for cost-effectwe energy efﬁcxency and renewable energy
improvements.

o _,Executwe Order 12759 Federal Energy Management ‘

The Executlve Order sxgned on Apnl 17 1991 mandated federal facxhtxes to reduce energy
consumpuon, using 1985 energy use levels as a basehne It has the following elements:

* Reduce energy use by 20 percent per gross square foot of federal burldmgs by the year
2000.
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. Procure energy-efﬁcrent goods and products for federal facrlmes

X Drrects federal agencres, operatmg 300 or more vehrcles, to reduce fuel consumpnon by
at least 10 percent by 1995 in companson wrth fiscal year 1985. - | :

- ® Requrrcs all federal facilities to procure the maxrmum practrcable number of alternanve-
fuel vehicles by the end of 1995 o

| Federal AgencyEnergyManagement T e T e

Subtrtle F of the Energy Pohcy Act of 1992 promotes conservation and efficient use of
energy and water at federal facilities. In addition,  this subtitle also encourages the use of
renewable energy sources. .Energy. management requirements include energy conservation in the
design and construction of new facilities, implementation of energy and water conservation
‘measures with payback periods of less than 10 years. Agencies may exclude any federal
building or group of buildings if the agency finds compliance with such requirements would be
impractical. - "A fmdmg of impracticability shall be based on the energy intensiveness of

) _’ activities carried out in such federal buildings or collection of federal buildings, the type and -

amount of energy’ consumed the technical feasrbrlxty -of malnng the desired changes, and, in the
cases of the Departments of Defense and - Energy, the unique character of certain facilities
- operated by such Departments.” (FEMP Focus, 1992) "Additionally, the subtitle establishes

hfecycle cost methods and procedures, budget t"e:ttment for energy conservatton measures, and
. incentives for agencres :

Federal Energy Management Program .

Wlthm the DOE the Federal Energy Management Program (FEMP) coordmates federal '
‘energy-efﬁcrency efforts and has several objectrves as mdtcated below ‘ .

. encouraglng better understandmg of how energy is used in the federal sector

_® generating energy efﬁcrency expertrse, techmques, ..nd practlces and sharing them wrth
other agencies : :

. 1dent1fy1ng kcy energy managers and federal decisionmakers
o promotrng effecnve energy management practrces | ._ - - ‘

The strategy that FEMP pursues is "to seek those actlvmes that produce the maximum energy
efﬁcrency payoff w1th mnnmum expendrtures 'l’here are currently four areas of operauons of

N

. 1‘°P°rt1ng on-fedei"ai energy management efforts -
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- o providing information, uaining, and technical support to federal agency perso'nnel

‘s hosting interagency meetmgs to develop new federal uutxatives (e g a new executlvc
order) 4

‘e - annually awardmg certxficates of achlevement to federal fac1ht1es and personnel that have
demonstrated exemplary performance . \
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. APPENDIX A

| : Energy Saving Programs
Energy Conservation and Renewable Energy Reserve
Under the Clear All‘ Act, T1tle IV’s pnmary goal is the reducnon of annual SOz emissions

by 10 tons below 1980 levels (EPA 1992d). This goal is in ‘coordination with the Acid Rain -
Program whose goal is to achieve significant environmental benefits through reductxons in

‘emissions of sulfur ledee and mtrogen oxides, the pnmary causes of acid rain. “As an

inicentive to conserve energy and to use renewable energy resources (such as biomass, - solar,

. .geothermal or wind), the Energy Conservation and Renewable Energy Reserve (CRER) (58 FR

3618-3701) was established as part of the Acid Rain Program CRER has a pool of 300,000 air.
emission allowances. Utilities that meet standards by impiementing demand-side COnservanon

~ measures or by using renewable energy resources will be awarded the allowances by the CRER.
’ These allowances can be banked for future use as part ofa comphance plan or sold

' EPA’s Green Lights Program

Green Lights is a voluntary, non-regulatory program de51gned to reduce pollutlon through

~the use of market forces by encouragmg the use of erergy efﬁclent hghting only where it is -
" profitable and maintains or. improves lighting quality. Partlclpatmg orgamzatlons sign a

Memorandum of Understanding with the EPA committing themselves to’ survey all domestic

facilities, upgrade lighting wherever profitable and complete the upgrades in five years. Asof o

Septernber 1993, over 1150 organizations in the U.S. had joined the program, including federal
agencies; FORTUNE 500 corporations; universities; state, city, and municipal governments;
electric utilities; and trade and professional associations.  More than 3.8 billion square feet of

. facility space has been committed to Green Lights thus far, with 3,600 buildings comprising over
‘. 4316 million square feet of facility space being upgraded after the second yw of 1mp1ementat10n

In February 1993, EPA launched 1ts Tederal Green L1g e program Green Lights * a

recognized method for federal orgamzatlons to meet the requirements of the National Energy

Policy Act of 1992. Subtitle F, Sectlon 543 "Energy Management Requlrements" of the Act

- reads

| "An agency may partlclpate in the Envxronmental Protectlon Agency s 'Green Lights’
program for the purposes of . receiving technical asmstance m complymg with the ‘
reqmrements of this section (paragraph 543.b.4)." -

. Parncxpatmg federal orgamzatlons agree to reduce hghnng energy use by 50 percent (the |
-average achieved by our corporate partners), desxgn all new facllmes in compliance with 10 CFR
: Part 436, Subpart A, and all other apphcable codes and regulatlons and ‘complete hghtmg
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upgrades at 90 percent of the square footage of thexr facrhtres (where appropnate) by September
, 30 2000 ‘

' Department of Energy ) Federal Rehghtmg Imttatrve (federal agencies may aJso partlcrpate in
the Federal Relighting Initiative without j Jommg Green Lights). The provisions of the Green

Lights ‘Memorandum of Understandrng are in accordance with Executive Order 12759, the

Nattonal Energy Policy Act of 1992 and other applrcable federal statutes and regulattons

" By participating in the Green Lrghts program, corporate or federal orgammtlons can take'
advantage of a number of Tesources to assist m planmng, coordmatmg, and 1mplementmg
’ 'hghtmg upgrades These resources include: , o

e Nattonal Lrghtmg Product lnformatron Program Spec;ﬁer Reparts ("consumer reports"
of lighting products) ,
State-of-the-art software survey and analysrs tools -
Financing database (updated quarterly) |
Electronic Bulletin Board Service "
'General, technical, and software hotlines
- Monthly nghtmg Upgrade Workshops Ll
Customer. service center and hotline
Technical publications, mcludmg
Lighting Answers
--Light Briefs . '
. Lighting Upgrade Manual
_Case Studies’. = . » )
S Monthly Green nghts Update S o ’ '
-, ®. A-pool of professional lighting auditors recogmzed as Green Lrghts Surveyor Allzes ;
. » Implementation support, to include: ° :
‘ Mobilization/Kick-Off Meetings
Implementation Planning Seminars
Interagency Agreement (for federal agenctes)
. Pubhc recognition in various medra forums
e Account representative -

(For more mformatron contact the Green Lxghts Informatton L1ne at (202) 775-6650 )
EPA’s "Golden Carrot" Super-Efficlent Refrrgerator Program |

; -The. EPA utilities, and others cooperatrvely developed this program to encourage
' manufacturers to develop super-efﬁcrent refrigerators . S.EPA 1992b). Utilities have gathered
30 million dollars in rebate incentives for the manufacturer that produces a superior refrigerator.

The manufacturer that produced the largest number of the most energy efficient (at least 25%
more energy efficient than 1993 standards), CFC-free refrigerators the fastest and cheapest won
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- the prize. The product will be avarlable to consumers in 1994-1995 ata utxhty-subsmxzed pnce
' (CEQ 1992) , o :

EPA’S Energy Star Buﬂdlng PI‘Ogram '.‘ | | 1 ,‘ : ! -

Bulldmg upon the success of the Green Lxghts program EPA has developed the Energy Star
Bulldmgs Program to promote proﬁtable energy effictency upgrades in non-hghtmg systems in
commercial buildings. The opportumttes are large - many office buildings can reduce ‘energy
costs by 40 percent or more, using commercially available technology, with savings yielding a
rate of return of 20 percent or more. EPA will provide strategic guidance, public recognition,

 technical briefs, analytical software, and other tools to facilitate the design and implementation

of upgrades in participants” buddmgs ‘The program will encourage partners to upgrade their
buildings in a straightforward, Staged pattern, begmmng with building tune-up measures and
HVAC load reductions, and the upgrading fan systems and HVAC equipment. The goal is to.
adopt a hands-on approach, to-enhance and accelerate the demgn process through usmg on-site .. .
data about pilot upgrade savmgs : . '

The early focus for the program will be on completmg a series of Energy Showcase |
Buildings, where program participants have completed an accelerated and comprehensive energy
efficiency upgrade.. The program wrll later be expanded and marketed to all Green Ltghts_ !

 pastners.

EPA’s Energy Star Computer Program - R | '..' 1 : L

The EPA launched tlus program on June 17, 1992 to help create a market for energy—
efficient desktop computers. It is estimated that computer systems consume five percent of all
commercial electricity. “Research suggests that 30-40 percent of all computers are left on at
night and over weekends, and that even durmg the day computers are active less that 20 percent
of the time" (EPA 1992b). Manufacturers who agree to participate in the program will introduce
personal ‘computers that "power down,” a feature formerly confined to portable computers to
save battery power.. The Energy Star logo will be used by manufacturers to identify machines
capable of "powering down." In April 1993, the President announced that the U.S. government .

- will purchase energy star computers where avarlable and where the cost premium is Justtﬁed by

the energy savmgs

.~ :Methane Recovery at Coal Mmes - ‘.

A vanety of technologtes are available to recover methane from coal mines for- -energy
generation, but regulatory and legal barriers hinder’ their implementation (EPA 1992b). ' The

- EPA has been working with the U.S. coal industry to identify barriers to methane recovery.

The EPA will soon launch an outreach program designed to overcome these barriers and ensure
that the potential benefits of coalbed methane recovery, in terms of environmental protection,

. employment, and revenues, are realized.
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Methane Recovery at Landﬁlls

There are. many opportunities for economic recovery and utilization of methane from

" landfills, The EPA is identifying and evaluating the barriers that limit the ability of landfill

owners, - utilities, and others from taking advantage of these opportunities. Based on this
analysis. = EPA .will soon launch an outreach program desxgned to lower the barriers and

,encourage landfill energy rwovery wherever techmcally and economleelly fmble

The AgStar Program

- The AgStar Program launched in the 3ummer of 1993 isa voluntary program deslgned to -
encourage dairy and swine farmers to eapture the methane generated by animal waste and use -
it to meet on-farm energy needs. Under the program, AgStar Partners sign'a Memorandum of

. Understanding with the EPA, commxtnng themselves to install the most proﬁtable animal waste

methane recovery option (e.g., a waste digester or covered lagoon). The EPA provides
participants with decision support software to help them choose the most profitable option based

" on their site-specific conditions. The USDA’s Soil Conservation Service provides AgStar - ;

participants - wrth technwal specrﬁcatxons for each of the technologles

The Natural Gas Star Program

© The Natural Gas Star program was launched in March 1993, and currently has 26 partners

* from the natural gas transmission and distribution mdustnes ‘Under the program, partners sign
-a:Memorandum of Understandmg with EPA, comnuttmg themselves to implement a range of

technologzes and programs to réduce emissions of methane’ from thelr systems. ' The range of
options are generally proﬁtable for the partners, although some partners have committed to go
beyond the options specxﬁed in'the agreement and further reduce their emissions. The EPA will

- soon expand the program to. natural gas producers .

~Natnonal Industrxal Competmveness Through Efficlency. Energy, Envxronment,
' Economies . ‘ .

g

EPA and DOE creeted an mnovatxve cost-shanng grant program thh states and mdustry to

. enhance industrial competmveness through pollution prevention and energy efﬁclency ‘A total

of $2.5 million will be awarded in fiscal year 1993 and three projects were awarded in 1991 and’
six in 1992. National Industrial Competitiveness through Efficiency: Energy, Environment, -
Economics (NICE?) goal is to lmprove industrial energy efﬁcrency and reduce costs and emission
to the environment by sohcmng prOJects that:

L encourage accelerated mdustnal deve10pment and dxssemmatxon of pollutxon preventxon
- and energy conservmg technologles ‘ : .

¢ demonstrate successful mdustnal applications in the use of techmques in conJunctlon wrth '
less polluting, cnergy-efﬁclent technologres
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. identify and 1mp1ement efficiency 1mprovements in processes, matenals inputs, and waste
streams .

e coordinate and integrate the activities of mstxtutlons responsxble for energy, the
environment, and competmveness at the federal, regxonal state, and local levels

° 1dent1fy and develop strategies to overcome barriers that currently mhxbxt waste -
minimization and energy efficiency techmques and practices in business and mdqstry '

' e enhance industrial competitiveness through the introduction and dissemination of cost-
effective waste minimiz'ation and energy efﬁcient processes, equipment, and practices.

Noncompetitive Award of Financial Assistance American Councll for an Energy-
Efficient Economy

A grant to the American Council foran Energy-Efﬁcient Economy was awarded by the DOE

(58 FR 39009-39010) for the unique combination of resources and experience which will

enhance the public. The ACEEE, an educational and research organization, has been extensively
involved in efforts to 1mprove building energy efficiency. The amount awarded in the grant will
be used towards facilities in which a workshop will take place for the transfer of research results
for the area of industrial demand side management strategxes .
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