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. 1. INTRODUCTION 

I 

d Intent of Thk Reference 
. I 

This referenck'document provides background information on the ways th 
at the environmental review process required by the National Environmental PolicyAct (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 incorporation of the principles of 
energy efficiency in NEPA review and CAA oversight. However, it is the responsibility of the 
individual conducting review and oversightlo determine how best to employ the suggestions 
offered in this document. 

National Environmental Policy Act and the CleanAir Act 

. NEPA is the basic national charter for the protection of the environment. In broad and far 
reaching 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 COIlseQuences 
of their actions. Important issues of environm'ental protection and environmental.quality are 
energy and resourceuse, efficiency, and consmation. NEPA implementing regulation (40 CFR . 
1502.16) specifically requires add in the discussion of the environmental consequences: 

t 

(e) Energy requirements and conservation potential of various alternatives and mitigation 
measures. 

. (f) Natural or depletable resource requirements and conservation potential of various . .  alternatives and mitigation measures. 

NEPA provides EPA with the opportunity to encourage all federal agencies to fully
implement energy efficiency through its provisions and through associated laws and regulations. 
With virtually every significant federal action (agt .cy legislation, regulations, and projecG and 
programs) having the potential for energy impacts, EPA can influence the consideration of . 
energy efficiency and consmation in most federal government actions. EPA can also provide 
information that can be applied by other federal agencies as they consider future actions. 

In additjon,.EPAoversees other agencies' environmental review documents. Thisauthority 
(delegated under the Clean Air Act section 309) takesthe form of required review and comment 
by EPA of the environmental impacts of other federal agency projects subject to NEPA. EPA 
rates the quality of the environmental documents of other agencies and publicly reports the 
ratings in Federal Repi notices. If EPA finds the project unsatisfactory "Erom the standpoint
of public -or environmental quality," they refer the project to the Council on. 
Environmental Quality. This document is part of an affvmative approach by EPA to provide 
assistance in incorporating energy efficiency and conservation in projects. 

-


.-.., . ., , . . . . . , .  ,. , . ,1. ,. 1 . , , 
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The Energy Policy Act of 1992 
a .  

The Energy Policy Act of 1992 contains provisions for energy efficiency as it relates to 
buildings, utilities, appliance and equipment energy efficiency standards, ixidustrial facilities, 
state and local energy conservation programs and federal agency energy management. The Act 
alsoaddresses energy and the environment via improved energy efficiency, electricity generation 
and use, and advanced nuclear reactors among many energy and reso- topics. This broad 
legislation concerns energy production, wise use, and conservation through law, regwon,
standards,'joint studies, grant funding, and technology development and transfer. Some of the 
dvi t ies  are major federal actions and are subject to NEPA review. As such, these actions 
provide an opportunityto integrate the promotion of efficient energy use and development with 
the practice of environmental review and oversight under NEPA and the CAA. I 

Audiences 

The primary audiencefor thisreference is EPA legislation, regulations, 
and environmental assessments 'and environmental m meeting EPA's Clean 
Air Act section 309 responsibilities; and (2) participate in interagency coordination meetings,
committees, and task forces on a MIrange of EPA's mponsib&& and initiatives. 

I 

Other audiences include staff of federal agencies and private and public individuals and * 

I . groups whose environmental legislation, regulations, projects, documentation, or permit 
1 

t-*--
f + 	 applications*comeunder 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 co.nsidkr this document as background information, not as 
law, regulation, or policy, or guidelines. 

Linksbetween Environmental Quality and Energy Use 

Environmental quality and energy use are closely linked. In the past, maintaining a high 
standard of living and economic productivity was quated 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 threedecades has provided an incentive for 
energy efficiency, asare federal, state, and local air quality regulations. More stringentpollution
controls over the last two decades have caused energy related airpollutant emissions to decrease 
while total energy use has increased. 

NEPA provides the legal and institutional framework for EPA toencourage the incorpomtion
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 

2 
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a 

meetings with applicants or other agencies, scopmg, identification of project purpose and need, 
identification of reasonable alqatives, and review of study results or preliminary drafts of theI 

EIS al l  provide oppbdnities. ' 

The earlier in the NEPA process suggestions are made and considered, the greatersthe
:.likelihoodof incorporating energy efficiency h d  conservation in project design. This reference 
is provided to help the reader recognize and enburage the earliest incorporation of energy 
impact assessments &d 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,
information, and opportunities for energy conservation and efficiency that can be incorporated 
in proposed projects. ' 

\ 

This introductory chapter is followed'by a chapter that reviews the NEPA process and 
describes opportunities for 'including enerk efficiency ahd energy conservation in NEPA . 
processes. Succeeding 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 
wide range of projects and programs. These a= followed by. chapteis that catalogue federal 

. programs and dire$ives that apply to energy efficiency and conservation and provide information 
needed to understand energy impacts, methodologies for identifying and evaluating impacts, and 
energy consemtion 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, 

"regulation, policy, and practice. 

, I 

" 1  

$ 1 

. I  

, ,  
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, 
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. .. . . .  . . . .  . .  ~ ...; ~ . . 
d . 1 2. INCORPORATING'ENERGY CIENCY AND CONSERVATIONINTHENEPA 

PROCESS 

The NEPA process provides a means to introduce, f81r;iliarize, and encourage project 
sponsors to incorpokte energy efficiency an'd energy conmation into their projects. The 
NEPA process is briefly.outlined below followed by a discussion of ways to introduce energy 
assessments into the NEPA process. 

National Environmental Policy Act 
. .  * - * 

. EPA'S'affirmative respon prdtect the environment in the decisions it makes is 
govemed by the law (42 USC 321-437Oa), kgulations applied to all federal agencies 
(40 CFX 1500-1508); and EPA'S own regulations (40 CFR Part 6). Cl& Air Act (42 USC 
7609) section 309 expands EPA's NEPA responsibilities to hclude evaluating other federal 
agencies projects and to officially comment and rate other agencies EISs. NEPA and its 
implementing regulations "requires that Federal agencies include in their decision making 
processes appropriate and carefil consideration of all environmental effeck of proposed actions, 
analyze potential enhnm&t  effects of proposed actions and their altematives for public.
understanding and scrutiny, avoid or minimize adverse effects of proposed actions, and restore 
and enhance environmental quality as much & possible" (40 CFR 6.100). All federal agencies 
must add& (40 CFR 1502.16) energy and natural or depletable resources requirements and _ _  
conservation potent@ of Vhous alternatives and mitigating measures. . 

. The NEPA process for any sed project quires  gathering of project, alternative, and 
environmental data. Once the federal agency has sufficient ciata; a written environmental 

. . 	 assessment (EA) is prepared that indicates whether the potential exists for significant advek  
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 
wiU.occur, the agency may skip the EA and proce@.directlyto an EIS. Where significant
impacts can be avoided, an agenc, m issue a permit Oi proceed with the project by issuing a 
Finding of No Significant Impact (FONSI). For energy and resource impacts, the question of 

' 
s what constitutes a significant impact may be difficult to decide.' 

I Where environmental impacts can not be reduced to less than significant, an EIS must be 
prepared. The federal lead agency publishes a Federal Repistex Notice of Intent announcing 
their intention to p&p& an EIS and holds "scoping" where they request suggestions on the 
contents of the EIS. Possible alternative& impacts, mitigation measures, and study designs
changes are 0th recommended. A Draft EIS is then prepared by the lead agency or a 
consultant to the lead agency, although the'lead agency takes full responsibility for the scopeand 
contents of the EIS. 

. ). ., m - , . I  , , 
I .. 
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Once the document is completed, the Draft EIS is circulated for review by the general public 
and other federal, state, and local agencies: Written,comments 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 con t. Information to respond to some questions or 
comments may require information from t or from new studies or reconsideration of 
some feature or mitigation 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 DraftEIS)are collated into a FinalEIS. Tfie Final 
EIS is distributed to all those individuals and entities commenting on the DraftETS. 

A record of decision (ROD)is issued at the time of the permit award or project approval. 
. It listsany mitigation measures neceSiSaj make the & o m  ded alternative environmentally 

___ -
I . * I  a pe&t or approval and themore acceptable. Such mitigation ,a&be made a cond 

' federal agency can monitor for compliance.: 
I I  	 . 

. 1  -

1 1 . Influencing the NEPA Process 

One way EPA fulfills its nmental laws, regulations, and polices is 
to specify the integration of t possible stag& in the planning processes.. Of 
greatest o v d  importance in' A integration is the lead agency/permit or grant 
applicant having the opportunity in the planning, sitting, feasibility,.and design stages to 
incorporate least damaginglmost environmentally'protective techniques and technology. The . 
most cost effective means of getting the least environmentally damaging process and facilities 

1 	 is to have all parties familiar with the environmental constraints and opportunities, particularly 
energy efficiencyand conservation opportunities in the earliest stages of the proposed project.
CEQ NEPA guidance (40 CFR 1501.2) clearly state the importance of applying NEPA early in 

: the process. 

, ' "Agencies shall integrate the NEPA process'with other plannini at the earliest possible time 
to'insure that planning and decigons reflqt enirkonmental values, to avoid delays later in the 

' process, and to head offpotential conflicts." [ Each agency shalk ' 

. (a) Utilizeasystematicinterdisciplinaryapproach. , , 

. (b) Identify environmentaleffects and values in adequate detail so they can be compared 
I to knomic and technical analyses. Environmentat documents dnd approphte 
. 	 analyses should be ciplated and be reviewed at the same time as-other planning 

documents. 

(c) 	 Study, develop, and describe appropriate alternatives toremmmended courses of action 
in any proposal which involves unresolved conflicts concerning alternative uses of 
available resources. 

5 
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areplanned by private applicants or other non-federal 

(1) <. Policies or staff able to advise potential applicants of studies or other 
. info-ation foreseeably required for later federal action. 

. (2) 	 The federalageicy nsult early with appropdte state and local agencies and . 
Indian Tribes and with interested private persons and organizations when its own 
involvement is foreseeable. 

* 

(3) The federal agency commences.itsNEPA process at the earliekt possible time; 

opportunities for enhan inco&ration of en&gy efficiency and conservation in the-
NEPA process can occur at a numb& 'of different points in the pmkss:. .  

Preparation of NEPA and ctional infomation; 
I ?Early coordination; 

EAEONSI; 
. scoping; 

. 0. Worbhops; 
critiques of draft products; 

0- Draft EIS;-
, Publichearings;and

FinalEIS and Record of Decision 
:* . 

Preparation of NEPA and Oker Instructio&l Information . ,  

These 'guidelines and other,energy-related materials already available or that might be 
prepared provide a forum for making*governm cy staff and private individuals and 
organizations aware of the range. of options e in energy efficiency and energy 
conservation practices. WIhe local utility community educa.-;n programs and the incm ig 
costs of power as reflected in monbly bill ' the public's attention, wise use of energy 
and resources is i m p o h t  in a l l ' d t s  industry, manufacturing, transportation,
military,power generation, and other'&tors. ' I 

j , 

I 

Energy efficiency and wise resourceuse need to'be themes contained in all federal programs
and projects. The Energy Policy Act of 1932 clearly supporb 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 planning instructions need to address energy efficiency
and wise resourceuse. 

i 

er environmental directives require the inclusion of energy efficiency and 
energy conservation data and analysis. These data ind analytical tech~quescould include life 
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cycle analysis, resour& use analyses mparisonsof dative energy costs 
and savings under different alternatives-in general putting any program/project'in long-term 
perspgtive in terms of energy and resource use, efficiency, and consemation. 

i 

EPA staff participate in briefmgs; task force formation; meetings; and requests for informal 
and formalcomments on programs, projects, directives, initiatives, legislation, and regulations 
throughout government. .Opportuhitiesto make sure energy efficiency and energy conservation 
are considered can be as simple as preparing a fact sheet on energy conservation and efficiency 
that is taken,to allpertinent meetings with other agencies, at all levels of govemment, and with . -
private permit applicants. The fact or briefing sheet should summarize key concepts and data 
sources on energy effrciency 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'feded government project proponents and the preparation of specifications 
or requests for proposals. 

Early NEPA Coordination and the Focus ose and Need" * I  

At the earlieststages in p&ectlpr&ram p&g, agencies or private applicants should have 
.. interagency briefings, meetings, task forces gatherings, etc. to explain the proposed project or.. . program. These meetings are p1ann.d to farmltanze agency staff with the proposed 

projectlprogram 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 studies needed to evdluati: 
energy and resource conservation questions. 

' r

Statement of Purpose'ad Need . I 

'efficiency and conservation considered at the earliest phases , 

impo&ce of clearly defining the purpose and need 
the range.of alternative approach& to f\ilfilling the 
,objective hatemerit of the rationale for the project. 
t. The impohhce of the statement of purpose and 

be evaluated: The bssible alternatives to be 
considered are alternatives than can fulfil the purposk ahd nekd rathq than just alternatives to 
a proposed project: Since the only al es that need be considered are those that can fulfill 
the purpose for the project, the cho purpose and need stamnent is critical to afiU 
eramination ofpossible altematiives and the rewgnition of the least envimmentd@damaging 
altemaiw. 

I . . . 

Consider the ddfant  alternatives elicited.by two different purpose and need statements for 
a project. If the purpose of the project is uild a new coal fired power plant, the alternatives 
could consider other locations, a differkn delivery schedule, or alternative methods for 
contrQlling potential enlissions. If, 'on th d, the purpose of the project is to provide 

. .  
7 



-- 

b 	 Incorpoi.ating Energy Efficiency and 
Conservation in the NEPA Process 

.-. 

500 megawatts of power, the altcimatives k i d  include conserving enough electricity not to 
build the facility (demand side management), different kinds of power (e.g. wind, solar), 
different typesof fuel (e.g. natural gas,' oil, biomass), ,differentlocations, or a combination of 
some of the above ahd perhaps cogeneration: Clearly, the second purpose elicits a greater range 
of alternatives, &me of severe or different environmental consequences. As 
a general rule, the more e of possible alternatives, the greater the opportunity 
for avoiding significant impacts. Early "EPA cdordination and scoping provide the greatest , 
practical opportunities to get energy efficiency and conservation considered early in the project 

, . planningprocess; 
I 1 -EnviroMlental Assessments/Findings of No Significant Impacts and Thresholds of

significance I 

For a federal agency io'make ii finding of no signifkant impact, the pxoj 
implemented must have the pokntial' for a significant impact. An agency's judgement on 

:	lack of significant i t is open to review by EPA (CAAsection 309) and judicial review. The 
trend over the last 20 years of NEPA is to mitigate all 'the potentially significant environmental 
consequences aspart of the project design and to work diligently to bring forward only projects. 
that can meet the no-significant-impact test. The difficulty is the lack of .agreement on what 
constitutes a "significant" or *iess-than-signiticanta 'impact. The advantage of preparing an 

:. 
. - .  

. . EAIFONSI compared to preparing a full EIS is the simplicity of the environmental assessment 
. . 
. .  . and the short time period. The pow& motivation in the savings of 
7. . .. . .--..- time environmental protection) spurs federal agencies and private permit

applicants to refine projects/programs 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 agkcies because of the environmental and cost benefits of 
the WFONSI process over the @S process. .EPA must also emphasize' the necessity to' document the rationale for each determination of no significant impacts. 

lkeshoiii  of Sign@mce . 
. ,  

j The critical question EdIFONSIs is the definition of significance. tkm "significant
effect" is a pivotal one und because an EIS needs to be prepared when be probability 
exists for a significant impa at,is signifidt can be set by law, regulation, policy, or 
practice of an agency; it can be he dollective wisdom of a recognized group (e.g. industry or 
trade assoc&tion standards); or profession judgement of an expert or group of experts. 

With the NJP lations in mind, it is ultibately up to the EA preparer(s) totmake 
judgments on 'what &a significantimpact. The threshold of SigniJcance isdirerentfor 
each impact and those &ng the judgments need to 'explain the rarionab for the thraholdr 
chosen. A clear description of the choice of the threshold of significance for impact provides 
the reader with a basis for agreeing-ordisagreeing with the determination of significancebased 
on the specific assumptions, criteria, or data. 

.. 8 
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The lack of comprehensive energy efficiency and conservation standards and the large 
variety of suggestionsand reqdrements places EPA and other environmenkl docqnent preparers
and reviewers in the position of developing their own energy impact signifikce thresholds. 
It is critically important that thresholds set by EA/FONSI prepark clearly define assumptions 

. on what they considered significant so they may be agreed or disagreed with based on the - . 
assumptions. EPA NEPA staff need to encouraple agencies to ddcument their thresholds of 
significance. EIS preparers alkady use air quality and water quality standards, state and local 
regulations and other requirements in their design criteria. 

An example of a level of significance for overall ene sed 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 thatwould be expected by continued use 

" of the road if no improvement project were built. The Gtionale is that if htal life cycle costs 
are less for the improvement, then the road improvement does not have a significant adverse 

' energy impact. While the threshold is simple to state, it requiresa focused analysis to generate 
the data and make the comparison. 

Scoping and the Development enting of Akernatives . .  
I 

, * 

EPA htaff have & consultation during "scoping.'
Scoping'presents opportunities in the form of requests'for written comments on a brief written 
description of a project or for verbal suggestions at a scophg meeting. EPA staff can request 

. that energy conservation and energy efficiency be cdnsidered tomitigate for any potentialenergy . . 
or resource use impacts. The purpose and need statement defines the range of options for 
alternatives. i 

. AItenratives 

The alternatives identify all the alternative actions or proj&tS that were,or are, being 
deied. I Re'asonable alternatives ;are expk..edI in as much detail as available while 

alkriatives considered and rejected early in the planning process sifebriefly described along with 
the rationale for dismissal: Dismissed alternatives are usually those that are unreasonable for 
technical,economic, or institutional reasons. The rationale must hive sufficient data to support 
the conclusion not to proceed with the altehtive d d  sufficient backup data to respond to a 

. challenging question or comment on the Draft EIS.'' Agencies 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 provides the bases for determining 
various alternatives that can be identified and investigated further axid includes analyses of 
constraints and opportunities. 

As part of the description of alternatives, the project nsor screehing processes axid results . 
need tobe explained to provide insight into the breadth and depth ofalternatives considered and 
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reje&d or pu&ued for further study. Explaining how the project sponsor.narmwedthe list of 
altemativ& can $gnificantly reduce questions asked tifter the D& EIS is released for comment 

'which need t c i  be covered in the Final P S )  on yhether on and demand side 
managementwere' considered, lwerenon-traditional power genekting types such wind, solar,or 
geothermal given in-depth consideration, ,why were particular substationhcationschosen, and 
many others. A well documented explanationof the screeningprocesses is critical in.complying' 
with the requirementfor a thorough consi&ration of aliernatives. 

lead'agency may have:apreferred alternative or may wait un@ the Final EIS is being
prepkd to idenw one from bong several altematives'that are fully' 
is clear in both be  Coundldon Environmental Quality and "EPA&AI / , I  

array ofaltematives need to be considered aitd at least several rekonable alteinan'ves need to 
be explored in &ail and compared. 'Alternatives must 6chosen'tkiat sharply define issues and 
force comparisons of key differences: The detailionthe reasonable aitematives neceSsary must 
be sufficient so that tlie potential impacts of the alt&nativ& can be identified and compared. 
As with all of the information needed during smping and Draft EIS prepktion, there must be 
sufficient detail so 'that the enhnmental ,consequences & be,evaluated and compared'for 
efficient energy and resource use and conservation. 

i 
e r  

Major projects often have scoping reportsor implementation'plzqs in wdch the lead agency 
identifies the questions and suggestions ,that were raised d h g  the Scopirig meetings and/or 
comment period. The reports also can identify how the la agency inknds to axiswer the 
questions, approach difficult issues, and analyze specific pioblems. EPA has'an wr tun i ty
after reviewing the report to follow up'with the lead '&ency if EPA is not satisfied with the 
direction the lead agency intends to take. Further dis&ussionor explanation of comments or 
suggestion may gain the lead agency's concurrence, or consensus may be reached on an 
alternative approach. , * 

t 

.The opportunity to ask questions and make suggestions should be 'govemed 'by tests of 
reasonableness and practicality of the requests. The rationale for 'consultation directly after the 
issuance of the scoping report is to identify,concernsthat SW may have with the project and 
with the analysis to be undertaken in the review process b identify, q d f y ,  and quantify the ' 

impacts before the lead agency commktheir resources td developling the EIS. In the spirit of . 
applying NEPA early in the process, EPA must raise the issues of energy efficiency and energy 
consemation at fie beginning of the project, not after the design and EIS have been completed. ' 

I .  xWorkshops 
9 . 

Lead agencies fiequently hold works eetings, briefings etc. to discuss a . 
proposed'projedand solutions. Whether ak intekgency'or a public meeting, EPA 

, has anopportunity to raise questions and make suggestions on energy efficiency and conservation 
(among EPA's several concerns).' The meetings may be dire& to public information, but 
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. .  
recently more o eetings involve an interaktive process of setting.priorities, developing 
criteria, or refining options ,With'partiupation of other. agencies and the interested public,
individuals, and p u p s .  These metings provide a farum toexplore both big picture questions
(e.g., can we cOnServe enougli gwer'throughdemand side management &d other cdnservation 

I 
1 , ; . Itechniques)or site specific,(e.g. ,' eneigy 'effientE ng in-anew federalbqdmg). I , ' I 

Critiques of Draft Enviro 1Documentation 

opportunities for further refinem d inclusions of energy efficiency and conswation 
be sought in niaking'sure that d,projected energy and resource use is detailed in 

-theEnvironmk;ltat'Settingsection &b thit assumptions, methods of analys& and olds for 
significance are c l d y  outlined in'the Enhnmental Consequences section. 
Each impact dishssed !in the Environmental bnsequences section has its own me& of 
identification, qualification; atid/or; on."' A goal is to quad$ impacts that lend 

. themselves to numeridat ~alculatioris g, and projections.to show the magnitude and 
intensity of each impact and to allow. comparison among alternatives. Other environmental 
elements (e.g., aesthetic vdues) lend themsklves to more qualitative or graphic analysis: 

. . The'method(s) of comparing the energy impacts of different alternatives is critical to 
. 'understanding'&d making &ned s in the decision making process. While decision 

making involvk bdeoffs with diz5milar social, economic, and eni4ronmental 
concerns, the difficult g ihe rationale for the decision in an ROD is 
facilitatedby c l k ,  CO mpact data. Comparisons of long-term anaiyses 
most helpful, particularly life ts, that take@to account all factorsand long time 

L lines. 

CEQ and EPA NEPA guidelines describe the expected general contents of the section called 
In addition to identifling, quintifying, and compadng the 

CFR 1502.16 specifies that discussions will include: (1) "any
which cannot be avoided should the proposal be implemented,
od-c&m uses of man's ervironment and the maintenance and 

roductivity, and (3) an$ irreversible or irretrievable commitments 
'bivalved in the proposal should it be implemented." The last two 

of these requirements relate directly to energy and resource use and conservation. 

Over the last 20years a practice has developed to include these three topics (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 &s used with these topics, they often receive only cursory,treatment. Such a practice is 
unfortunate because these long-term, 'larger Scale Mues are those that affect overall 
environmental quality and amenities. These concerns are directly related to energy and resource 

. use, efficiency, and conservation. The'important point is not the placement in the document, 

11 
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but rather'the need to have the data gatheredand analyses'und to qualify and quantify,. .  
where possible, these concerns. 

An a d y s i s  of Lmulative impacts reflects a broab view of nmental q d t y  and asks 
the question of how impacts of the proposed project or alternatives' kntribute to .the 
environmental quality in the locale. Not only existing impacts considered, but anticipated 
impacts of projects approved but not constructed, projects being bnsidered for approval, or 
projects :being planned. This "accumulating" impacts approach to cumulative impacts can be 
particularly instructive when no single project is a major cause of a problem, but rather each 
project contributes incrementally to a growing problem. Energy and resource use are major 
cumidemtions in cumulative impacts. 

-	 All of the summary topics focus on broad views and long time lines in a attempt to put
project impacts in perspective. f i e  Environmental Setting and Consequences sections present
data needed to qualify and quantify the potential energy impacts and put each potential impact 
in perspective in terms of local, regional and perhaps state'or national environmental quality.
The question to' be answered is: what part do 'the project-related impacts play in 
ldregional/state/national environmental quality now and in the future for each parameter. 

CEQ NEPA regulations define &tigation (40 CFR 1508.20) 'to include: ' 

(a) Avoiding the impact altogether by t taking a certain action or pads of an action. 
1 . 

(b) . 	Minimizing +impactsby limiting degree or rhagnitude of the' action and its 
implementation. 

(c) 	 Rectifying the impact by repairing, rehabilitating, or .restoxkg the affected 
environment. 

(d) 	 Reducing or elimhatin 'impact ov& time by p& and maintenance 
operations during the li.' >f the action. . .  

(el compenqting for ;he imp or providing substitute resources or . .  
. environments. I 

ms listing of mitigation measures has been interpred as a hierarchy with "avoiding 
.impacts"the best mitigation and "compensating" for *a ,loss the least d le (but preferable to 

loss without compensation). This hierarchy reinforces the,p&nt of trying to avoid 
or minimize potential impacts during project sitting and design. The goal is have the most 
environmentally sound project and alternatives to carry into the impact asseisment process of 
NEPA.. The proposed project and its alternatives, or the suite of alternatives if there is no 
p r e f d  alternative, however, typically refleck choices among tradeoffs. The tradeoffs can 
include different sites, processes, pollution control technologies, costs, or other features. 
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Tradeoffs can be co with dissimilar beneficial and detrimental impacts among the 
. 	 alternatives. EPA reviewers should look to see that the alternatives brought forward for analysis 

5ue: (1) all reasonable; (2) that all possible refinements and modifications for energy efficiency
and fesource conservation have been :inc&porated in the alternatives; and (3) if there are any 
.residual impacts and consequences of mitigating that those impacts have been'identified and 
evaluated. Mitigation measurks should have d m a l  impacts.

( I . . 

The most helpful comm suggestions at thispoint in the process areto clearly identify 
. 	 data that is missing but n assessment, tii specify analysis techniques or methods to. 

help quantifythe impads, and to suggest reasorhble'mitigation. The tone of the comments is 
also important in soliciting quality responses and the interest in pursuing additional information. 
EPA's responses to commentsareUsually written and provided directly to the lead agency rather 
than in a public hearing. . . 

t 

'PA may have concerns wi ajor issues that relate to long-term productivity and k u r c e  
use and/or with more specific concerns such as specific en&gy use (e.g., light or air 
conditioning). 

EPA may have concerns relative to thdr direct m on airor water quality. Theremay
be conflicts or difficult dkisions to bemade or am mental elements. A particular 
process may conserve energy, 'but produce a toxic by-product that is difficult to dispose of in 

. a safe manner. Waste management processes trade off reducing one potential contaminant at 
the expense of creating another. A particular concern at the Draft EIS stage is the pursuit of 

' . sufficient &ta on the environmental consequences of mitigation measures. To clearly decide 
among alternatives, 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. 

f The holistic approach sho be the focus of questions and comments to pkject sponsors 
upon review of Draft EISs. - 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 explanations, and documented comparisons of all 
factors for each altemative. 

F i i  EISs and Records of Dec 
I I 

The Find EIS is distributed to al l  agencies and individuds that commented du 
EIS process. EPA has the oppo review the Final EISBnd see if all their questions were 
satisfactorily h s w e d ,  and the and issues they raised were dealt with constructively. 

. At this late stage in the e ,opportunityfor positive, constructive influence is 
. limited. EPA has theoj g that the project is environmentally unacceptable and 

referring it to CEQ for 

13 
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3. ENERGY IMPACT ASSESSMENTPROCESSESAND METHODOLOGIES 

Basic parameters 

A Variety of materials have energy value because I of the energy that is released during
various kinds of chemical or physical reactions -wood, coal, and petroleum products release 
energy when burned, fissionable materials relqise 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 captured and converted intb other, more useful forms. 

I .-
1BTU 252 calories 

. 1BTU 1055joules 
* : 1 B T U  778.16 foot-po&k . -

1BTU 0.252 kilogram calorid 
1BTU 0.293 watt hours . 

. .  



,.,.",,..I". .".,.. 
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following table (Table 2) lists seyeral sowces of energy, their units of measure, and their energy
quivalmt; I 

T-2. COMhfON OF.MEASURE AM) COIWERSX)NS To BTCJS W.S. , 

DEpARTMENT OF COMMERCE, 1974) 

Energy applications are usually not'measured in tenns of energy, but in k s of power. 
Power is energy generation-per unit time. Typical units forlmeasuring power include watts, 
horsepower, or tons. &ling capacities of air conditioningunitsare usually measured in tons, 
heating unit capacities are defined in BTUshour, and motor capacities are measured in 
horsepower or watts. The following table (Table 3) lists the common units used for various 
applications and their BTUhr equivalents. 

TABLE 3. UNlTS OF MEASURE FOR ~ARIOUSAPPLXCATIONS (U.S. DEPARTMENT OF 

* .-
, .  

. .  
, , '.... 

I . .  

, . .  , . , . .  

C o w = ,  1974) 
I . Application unitsof M m * 

~ 	 Air conditioning, Refrigeration TonS 

Heating BTUs 
1 

' 
Motors 

Boilers 	 Pounds of&generatad 
~ h o h o r B T U s  

~ ~ 

Lighting Watts 

. . 

.BTUEquivalent ' ' 

12,000 B T U h  
-
2545 BTUh 

V a k  with specific 
characteristicsofboiler 

8 . i3.412 BTU/hr 1 
. .  
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. .:.;, . .. . .. , . . .;.. . ... . . Energy Sources .. .".....". ! . 

The types of en&gy t in determining the long-term availability of 
energy. meuse of renewable hergy'so uch as power derived from solarenergy, wind, 
water, and wood producti saves nonrenewable sources such as fossil fuels. The stocks of fossil . 
fuels will ultimately be consumed, requiring a swigh'to'renewable sources if future energy 
demands are to be satisfied. , .  

I 

Renewable Energy Sources 

Renewable energy sources ,are used for only ten p e k t  of the U.S.'annualpower 
production. About half of the renewat?le energy sources are used to generate electricity while 
the remainder are used pfimarily for kace and water heating. 

With the excep of liydropower, refiewatle energy s o y e s  have been limitedto relatively
smaU-de applications. $most ten percent of the electricity generated in the united States in 
1991 was generated by hyilroelectric pow& plants. Other renewable energy sources such as 
wood, cannot be renewed at the rate required for 'ejor power generation, and technologies 
using sblar or wind power are generally not economically competitivewith nonrenewable sources 
of energy. Therefore, on a limited scale, renewhble energy resources can be used to reduce 
demand for electric power. . I  

Solar energy is used to provide space and water heating, chemical potential'energy, or 
*- electricity. The direct absorption of the sun's radiation to produce h&t for heating buildings 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 expensive, but is of increasing interest because of 
environmental concerns about other forms of energ'y production. However, use of solar cells 
may entail an environmental trade-offas "solar fiums" are build'on large expanses of desert 
lands. Heliochemicalprocesses cause chemical reactions, creating chemicals that releaseenergy 
when burned. Almost a l l  heliochedical p k s s e s  z x  biological - the creation of useful 
chemicals by engineering has not yet been successfulexcept on a very small scale. 

Wind mil ls  have been used for centuries to ' harness energy from the wind and gkerate 
.mechanical energy to grind grains and pump water. Due to the variability of wind,' however, 
it is generally infeasible togenerate consistent, large quantities of electricity using wind turbines. 
Feasibility i n k s  in areas where winds k e  stronger and less variable. Several areas in the 

. U.S.have windfatms that generate el&tricity for commercial power systems. 

G e o t h A  energy generation is limited to areas where there are geysers or hot springs. 
Steam from underground sources is.used to power low pressure turbines for Jelect&ity 

. generation. Some geothermal resource areas have power generation capacities limited to'the 
20-30 year life of the geothermal field. -

16 
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Biomass fuels include a wide variety of materials such as wood, charcoal, peat, bagasse,
biogas, and liquid fuels produced by biologidsprocesses. Wood,charcoal, peat and bagasse 
areusually burned toproduce heat. Biogas and liquid fuels such asethanol arepotentially useful 
substitutes (for &gas and petroleum products, .and cai~be used 'in transportation and 
electricity generation as well as for heat production. 

Charcoal is wood that has been heated in a non-oxidizing atmosphere to convert wmplex 
organic molecules to carbon, resulting in a higher BTU value. P i t  is organic material that is .in the early stages of transformation to coal. Peat is generally low in sulfur, nitrogen, and ash, 
but must be dried before use because it has a very high water content. Bagasse is a fibrous. 
residue from sugarcane procesSing that m'be burned in wood-firedboilers. Biogas (methane) -
is generated from the anaerobic digestion of animal yastes. Biogas units provide a usehl same 
of energy where piped gas and electricity are tooexpensive and has the advantage that the sludge
remaining after processing 6be used as a fertiliii  Ethanol is generated by the aerobic 
digestion of plant matter (wastes or grains) and animal wastes.and waste matters including . 

. municipal solid waste. Ethanol,production is not yet economically competitive with current 
energy sources. 

unicipal solid wkk.is incinerated with supplemental'fuels such as coal or 
Mturalgas to generate electricity, and the residual heat is for industrial or space heating. This 
process is called cogeneration. Since much of the municipal solid h t e  stream is made up of 
plastics (fkom nonrenewable sources) and fossil fuels are aIso required, cogeneration using

'municipal wastes is considered to be only partially a renewable energy source. 
I 

Nonrenewable Energy Sources 

Non-renewable enggy sources supply the majority of electrid enkrgy in the U.S. and 
almost all  of the energy used in transportation. Petroleum produch are responsible for almost . 
50% of the power generated (natural gas provides about 2!5%), cbal provides about 25%, and 
nuclear power plants generkte about twenty percent of electricity in the U.S. 

Although nuclear energy supplies approximdy onbfifth of the 'U.S.energy 'needs, it is 
unlikely that this'will increase because of its high cost and public concern over adverse. 
environmental impacts associated with nuclear waste disposal. , 

I .  

Petroleum products and coal supply about three quartersof the U.S.energy requirements.
Petroleum products and coal are used in industrial boilers md power generation stations to 
produce steam for manufacturing and electric genktors. Domestic petroleum production has 
declined steadily in the last few years, primarily because cheaper crudes are available from the 
Middle East. As prices for foreign crudes rise, there will be greater demand for U.S. oil 
production. On the other hand, the U.S. has the kgest coal reservds in the world, and about 
ninety percent of the domestic coal mined is used for electricity gendration. 

, 


. 

. 
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- .. ogles/Approaches
... A-

A number of methodologies'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 
methodologies presented below can also be used in the early stages of project planning to 

. compare alternatives and to identifvand determine whether thresholds of Significance have been1 

crossed. Thresholds of significance are discussed in Chapter 2. The use of energy consemtion 
and energy efficiency principlk should be considered in all aspects of the project alternatives 
that are evaluated, Some conservation and efficiency measures aredescribed in the next section. 

Life-cycle Cost.Analysis v 

Life-cyclecost analysis (LCC) is a technique th sesses energy costs and savings potential 
over the total lifetime of a building or project in order to prioritize consekation measures and 
provide funding to those alternativeswith the highest life-cycle cost s&ngs to investment ration 
(SIR). Use of LCC by federal agencies was introduced .by &ecutive Order 1203 in 1977, 
codified by the National Energy Policy and Conservation Act (NEPCA) in 1978, and amended 
by the FederalEnergy 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, repa 'and disposition strategies.
'Qpical alternatives that areevaluated in LCC d y s e s  include buying versus l d g ,  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 analysis is to quantify a series of time-viiying costs for a given * 

alternative over 'hextended time horizon, and represent these costs as a single "net present
value" cost. The'netpresent value cost is the amount of money the rslcitity owner would have 
to invest today, at a specified interest rate (th count rate") to pay all of the time-varying 
costs for a t i d i ~over its economic life m& to be 20 years). These time varying . 

. Icosts, at their highest level of aggte'gation, usuaily include'the following:, 
* I 

I 
. ,  

Capital improvements: Capital improvements are large, in' investments with long
economic lives. New structures and major renovations may be required to 
improve energy efficiency) are examples of 'capital improvements. 

I 
4 . 


Non-recurring operations and maintenance ( O w :  Non-'kcurring O&M costs reflect 
items that k u r  on a less frequent than annual basis that are not capital improvemenk. 

~ . Examples include the renovation or replacement of heating ventilation and air 
conditioning systems, repair of highways or bridges, and other major maintenance 

,.'. activities. 
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Recurring O&M: Recurring O&M costs reflect costs incurred on an annual to daily . .  . . . 
. .. .. .

basis. Utility costs, routine ntenance costs, and the costs of janitorial and security . . . . .  
... 

servicesarein 

Energy: Energy costs include the costs for oil, gas, electricity, and other fuels. 
Although energy costs &be included under utilities as a recuning O&M cost, they are 
usually broken out b k u s e  ofatheir importance to management and their sensitivity to 

I I 	 both market prick and the extent of a facility's use. When they are broken out, the 
analysis of e n e y  conservation alterdatives is simplified. 

Residual Value: Residual value is'the value of the option at the end of the LCC analysis 
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 
,singlenet present'value cost for a given facility alternative. III thismanner LCC analysis 
can quantify &tion&ips that exist between cost areas. For example, certain typesof 

. capital improvements might reduce recurring O&Mand energy costs while increasing h e  
facility's residual;valueat the end of the analysis period.-

Total Cost Ass-ent 
r 

Accounting procedurks'typically lump energy and environmentd costs in an overhead 
account or add them to other budget line items -shere they cannot be disaggregated easily. As 

' a result, f8cilitik ateloften unable to identify the cost items responsible'for the greatest 
expenditures. using 'total.cost ent (TCA), facilities can customize accounting systems 
to gather the information neces 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 bibliography). 

s that TCA is ukful because it itemizes costs ociated with specific activities 
or f8ciliiies. TCA originally 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 &ith the LCC analysis, the TCA s:cldy is usually focused on a particular 
process as it affects the bbttom-line cbsts to the user.# The objective of TCA is to identify cbst 
,items that can achieve the greatest cost savings. However, since the purpose of TCA is to 
develop accounting practices that internalize external (environmental) costs, environmental goals 
are also met by.cost reductions. 

Because of 'its focus on cost and cost effectiveness, TCA shares many of the features of LCC 
' 'analysisby tracking direct costs (capital expendituresand O&M expendrevenues). However, 

TCA also includes indirect costs, liability'costs, and reduced costs associated with a number of 
intangible 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 environmental controls and other activities. 
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Lifecycle Assessment 

Life-cycle assessment (LCA) differs fundamentallyfrom LCC an A because it d m  not 
concern costs or investments. Historically, life-cycle assessments have been used by both the 
public and private*sector to identify and evaluate opportuhities to reduce the environmental . 
&fats of a specific product, production process, packa,oe, material, or activity. 

EPA defines LCA as a tool for examining the,environmental releases and impacts of a 
specific :product by tracking*:itfrom raw material ,extraction stag' ugh' production and 
eventual disposal. The m$in reason for using chzbges to 'products 
or p r o c e h  to identify'waysto reduce e n v h  the use of LCA can 
be found in U.S.EPA, 1993. . . .  

LCA analyzes the entire!life cycle including raw material extraction, p&sing, and 
transportation; manufacturing and distribution of products; use, reuse, and mihtenance of * 

. products; recycling of products; and their final disposition. Quantities of emissions and effluents 
replace costs as the evaluation metric, leading to the quantification of impacts on all 

r 
.. .. 

. environmental elements at all stages .of product use. Although' LCA leads .frequently to an

\::;, 
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"apples to oranges" comparison, it is a useful and evolving bol for the holistic quantification 
of impacts. 

The threemain components of a'life-cycleassessment include: 

Inventory analysis - identifj4ng and quantifying energy and resourceuse and e n ~ n m e n t a l  
releases to air, water, and land; 

Impact analysis - characterizing and assessing the impact on the environment; and 

Improvement analysis - evaluating and implementing opportunities to reduce enLironmental 
burdens. . 
Of the three components, inventory analysis is the best developed, and most useful for 
b&ng project altematives. 'Facilities use inventory analysis to qwtify the energy and raw 

'materialrequir6ments and dl environmental releases during the life cycle of a product, package, 
-	 process, niaterial, or activity. As such, LCA is best viewed as a process for researching,

confirming, and disclosing the le environmental relationships that exist during each 
. 	 phase of a prdduct's life nel involved with energy conservation or pollution 

pvention activities sho with life-cycle analysis. 

The life-cycle analy used to design or redesign projects or products to 
make them environmentally less damaging. With a Me-cycle analysis approach, envirdnmental . 
design criteria 'are given equal footing with traditional criteria such as product quality, 

. perEormance, 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-criteriaup-front helps 
ensure that pducts  are environmentally compatible from raw material extraction to 

I 

, manufacturing through use and final disposal. 

Demand-side Management 

. Demand-side ' ement @SIvf)'konsistsof activitieswhich involve actions on the demand
. or custdmer-side of en& use, eithkr directly caused or indirectly stimulated by the energy
supplier. DSM ahivitieskre pribrily o towards reducing electrid power consumption
by consum&, however h b e  acti+ities tailored to reduce othex energy uses, such as 
reduce gasoline consumption through the.requikment for more fuel-efficient cars. Typibl 

1 programs among utilities have focussed on a number of strategies discussed briefly below. 
These strategiesare describkd in g k t e r  detail in Gelliins and Chamberlin (1988). 

Customer load control: a means by which the operation of equipment isreduced during peak 
! periodsin range in demand for electricity from utilities. Several 

consumer 1 can be employed, including the use of time cloclcs or 
I .  

, switches, current limiters, thermostats, or demand control systems. Time clocks or switches 
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twn equipment off for periods of time to reduce the e1ectrica1'10ad. current limiters, fuses 
or circuit breakers are used to limit electricity demand and encourage improved conk1 of 
power consumption. These are popular hnorthern Europ but is not widely used in the 
U.S. Some utilities have established programs to cycle air conditioning equipment on and 
,offfor shortperiods during peak:demand hours. Demand,mn&l can also be achieved using 
an automatic Energy Management System (EMS). An EMS'can control the timing and 
overall energy consumption,of manufacturing equipment, lights, ahd hekting v d  air 
conditioning equipment. 

c conservatiorl: Conmation p a widely implemented form of demand 
side management which have been successful at reducing consumer's energy consumption 
through reductions in the participant's knergy costs. There is a broad spectrum of 
consenation programs that ,can be used to cover almost every major energy end use, 
appliance or device. Conservation can be attained through use of technologies to improve
building heat rktention (e.g. through the use of additional insulation), and by improving
efficieslcy of appliances, lighting, airconditioners or water heaters. Conservation programs 
can be implemented by a utility through information programs, direct technical assistance 
to consumers,' financial incentives, rates and demonstration programs. Further information 
and refmces on conservation programs are presented in Gellins and Chamberlin (1988). 

s t o s  a dekd-side management technique thatinvolves the use of hardware and 
equipment designed to vary either the quantity or delivery characteristics of energy input 
while maintaining the required energy delivery schedule. Energy storage techniques are 
generally applied toheating and -ling of building space and water heating. This increases 
sales during off-peak horn and decreases demand during && hours. Thermal storage 
devices do not conserve energy, however, hey only shift the'time of its use. These systems 
can pay for themselves intareas- 1 where1 utilities have lower rates during off-peakhours.4 

Interruptible loaa: demand side management programs hat allow the utility to control the 
load provided to thepnsumer. The purpose of interruptible loads is to bring about a 
change in the maximum demand, or in the timing of individual loads in order to meed a 
consumer's need while minimizing I;E& electricity dema -.A vast majority-ofcontrolled 
loads consist of air conditioners,.water heaters, space heaters, and irrigation pumps. ,he 
utility can interrupt loads by remote signal from the utility or by timers or thermostats at a 
customer location. 

pate d e u  All'demand-sidemanage influenced by a ' u h e sdemand 
pricing structure. Historically, becau f scale, utilities have provided
discounts to major industrial consumers -costs,perkilowatt hour were reduced at higher
consumption levels. Demand-side managemeh requik @I a l k t i v e  approach, where not 
only arerates for nhjor consumers increased, but discounts or rebates are given for spekific
reductions ip consumption, particularly during peak hours. Base or lifeline rates are the 
lowest rates with increased rate(s) charged for consumption above the minimum (or lifehe) 
rate. 

. 

' 

. 

. 
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Integrated Resource Planning (IRP) is a planning &d:selection process for new energy . 
resources that evaluates'the full range of alternatives avhable to a public utility in order to 
provide adequate and reliable Service to its customeq at the lowest system cost. IRP is also 
known as Least Cost Utilid Planning. The alterriatives to be evaluated during IRPinclude new . 
generating capacity, p o w '  purchases, energy &riservation 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 production, transportation, utilization, waste management, environmental .compliance, and access to foreign sour& of supply where applicable. 

The Energy Policj Act of 1992 uires public utilities to employ IRP. The IRP process 
must account for 'necessary f ' system operations, including diversity, relibiiity, 

a . dispatchability, and other 'fac In addition: .the IRPprbcess must take into account 
the ability to verify energy sayings achieved through energy conservation and efficiency, and 
projected durability of such savings measured over time. 

.The basic dements of an Integrated Resource Plan include the following: 

Identification 'and accurate' & m d &  energy efficiency and energy 
supply reso- options available ' I . .  

' 2. Includea2-ya- 5-year action plan which describes specific actions that will be 
1 .taken to implem Ftegrated iesource plan 

3. Designate "least cost options' to be used for providing reliable service to customers, 
I and explain reaso~lswhy such options are selected. 

. .  

4. Minimize adverse enliironmental effects of new resource acquisitions" .  . .  

5. Public on in,preparation and development of the plans . -
I 

6. Load fo&ting 

7. 	 I Provide methods of validating predicted performance in order to determinewhether 
objectives in the plan akb 

Details and references on Integrated ResourcePlanning p nbe nd in Edison Electric Institute, , 

I(1992). 
- ( . . .  

I 

- * .. 
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. Energy Efficiency Improvement Categories 

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 countries, the U.S. energy intensity
(the amount of energy consumed & dollar of industrial output) is almost double that of West . 
Germany, Japan, Italy, the United Kingdom, and Sweden. BecsluSe: of the high environmental 
cost associated with energy production, improving energy efficiency is one way to reduce 
pollution. 

Energy conservation and energy effi ntroduced in a praject if NEPA 
reviewers are aware of some of the di ent categories and techniqw
available. Where possible under NEPA n and energy efficiency
should be introduced in early phases of design of energy production facilities, industrial 
facilities, buildings or roads.' Furthermore, ,cbnservation and efficiency concepts should be 
applied in a holistic manner to consider energy demand associated witti allaspects of the project,
including land-use patterns,transportation and infrastructure, water use, and waste management. 

I 

Facility Design , '  

Energy conservation and energy efficiency principles should be considd ' 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 ._ *  conditioning equipment. These factors, and the choice of industrial equipment used are also 
importkt in the design of manufacturing or industrial facilities. 

Buildings provide the shelter and year-mund comfort to people for almost every activity.
Residential and commercial buildings consume about 36 the total U.S. energy 

. generated. Design an smction of the buildings for th d-use .has a great effect on 
energy consumption. 'efficient design for building ed in detail in &ved 
references, including Shaw (1989) and Markus an 

An energy audit is one of the first steps to in order to identify potential energy 
I conservation measures., The energy audit involves spection of the energy distribution systems 
and energy using devices'for identification of i ed energy mahagement opportunities.
Energy audits identify energy use and can provide information on potential energy savings of 
a planned or existing facility. Guidance on energy audits Cati be found in Carlson (1992) and 
case examples of improved energy efficiency in the federal government can be found in U.S. 
Congress (1991). 

since most of the energ dential and commercial buildings is for space

heating and cooling, wateri g, and lighting, ,energy conservation efforts should be 


.-- concentrated in these areas. Some oppomnities for energy conservation ih existing buildings 

are outlined in Fickett et al(1990), and Lovhs Browning (1992). These include: 

I 



. .  - 1  

. I. .  
. Installing heat-recovery water heaters' . . .  

::-.:,'.... . -_ 
Addmg insulation I 

. Weatheritripping I . 

Replacing incandescent lights with compact fluoresceat lights

Installing ceiling fans to reduck energy consumption for heating and'mling 


~ 	 Using economizer cycles on air conditioning units when the outside temperature outside 
is lower than the indoor temperature. ' . -

Energy conservation through retrofitting can often result in significant kergy savings. for 
' example, Romm (1993) reports that an office that 'replad its old lighting fixtureswith' energy 

t ,efficient fixtures reduced energy consu lighthig by 63percent.
I . '  

New buildings aredesigned bbemok energy efficient,than-olderdesigns, thus, along with 
new technologies in hea$ng, cooling, have greatly -reducedenergy consumption.
Energy efficient design can be useful cing energy use' in the home-or in commercial 

'bdidings. Energy efficient designs consider some of the following elements: 

Climate 
Siting 

ospaceP-g * 

Buildingenvelope 
* 	 Windowsandotherapertures

Structure and mass 
Electric lighting
Thermalsystems . 

, 0. Process loadsand domestic hot water 

carefulplanning during construction of buildings can greatty reduce energy co&mption.
For example; the Nederlandsche shdsbmk be& planning a new office building in 
1978. Planning took three 'integrated initial deiign, construction planning,
landscaping, and energy consumption. The design vw heavily on the use of daylight, passive 
solat heating, heat recovery, and ~ t w a lventilation. Theseconsiderations added about $700,000 
to the construction cost, but saved about $2.4 million in energy costs each yeat. The previous
building consumed 422,801 BTUs per,squam fobt while'thenew building consumes only 35,2&6 
BTUs per square! foot. In addition to energy savings, the integration of landscaping and water . 

' . fountains throughout the building ckated an attractive work environment resulting in reduced 
: employee absenteeism. (Browning, 1992) ' * 

F e d d  f a t i e s  are mandated by executive orders and regulations to undertake energy
consewation activities, but state and local govemment'facilitiesarenot necessarily covered under 
federal mandates. Existing federal facili requiied toreduce energy consumption from 
non-renewable sources and ovefau energ Functions of these! Eacilities vary from office 
'buildingsto vehicle maintenance to research and development, so many of the planning and . . 
conservation opportunities outlined above for commercial and industrial facilities are applicable 

... 
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to f e d d  facilities. Some states and local entities have extensive and detailed energy 
. conservation laws regulations, and 

Industrial manufacturing consumes about 36 96 of the energy generated in the United States. 
. 	 About 70 percent of thise n e y  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 ~ t i ~ dproduct, energy intensity, has M e n  by 28 percent since 1978. (Fickett . 

This decrease has been attributed to increased energy efficiency in productionet al., 1990).
equipment and vehicles. 

The major part of the energy consumed by industrial plants is used to generate heat and 
power for manufacturing processes that require heat for prehkting, drying, welding, and 
f0rming.m well as energy for,Guipmentmotors. Equipment in industrial plants tehds to be 
oversized to accommodate peakk in pioduction and expected~futureincreases in production.
Because these motors often do not operate at capacity, their efficiency is reduced. Retrofitting 

. . 	 or purchasing new motori with le speed drives allows greater efficiency at lower loadsand 
could have a large impact on tion (Fickett et al., 1990). 

Energy efficiency and energy consewation benefits are obthed where new industrial plants 
are designed to incczrporate the newest energy-efficient technologies. Existhg facilities can also 
reduce energy consumption by modifying equipment and Milities, and through simple

_ ?  

, housekeeping and maintenance activities. Examples include: 

Inspecting and repairing steam traps;'
Eliminating leaks in combustible gas lines; 

' 

Eliminating leaks in cOmp&sed aii lines; 
Recovering boiler flue gas iieat for spa& heating and feedwater preheating; . 
Improving combustion control for dual fuel systems; and 
Replacing worn and obsolete combustion controls. . 

I 
. 

Good houselceqhg and mkntenance operations'can greatly increase'equipment life 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 'partscould be retrofitted with new, fuel-
efficient burners, or a monitoring system could be installed to continuously adjust combustion 
air on a boiler to increase combustion efficiency. Fluorescent lighting fixtures can also be 
upgraded with energy-efficient ballasts or mirror reflectors. 

Research and development of new manufacturing equipment and processes has &ulted in 
increased energy. efficiency. ,For example, in the coatings industry, more efficient uses of 
electricity for ultraviolet cwing of hes, microwave heating and drying, and induction heating 

. 

I 
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of paints have resulted in e ngs. Some mhufacturers are also developing &ting 
systems that use less toxic paint and will reduce the need for energy to heat drying ovens. 

,LandUse’and Transportation 

Land use and transportation are two importaht aspects of facility planning and design. If a 
poposed project consists of office buildings or industrial Edcilities, land use, population 
densities, and transportation patterns&‘dl impkt the htalamount of energy used or conserved 
in that project. If the proposed project consists of a road, railway, or other transportation

’ system, design for energy efficiency and alternative modes of transportation (e.g. mass transit, 
. bicycles) must be considered in addition to siting and access. 

Transportation of A p l e  and gobds uses about twenty-sewen percent of energy generated in 
the U.S.Almost all energy consumed for transportation is in the form of petroleum products.
Trucb consume by far the greatest portion of hsporbtion fuels, and kre also among the most 
energy inefficient modes of transportation. The h&vy relianceon passenger cars for most travel 
in the U.S. has also proved to be costly in h s of energy consumption and environmental 
impacts. Vehicles that carry larger numbers of k p l e  or greater amounts of goods aregenerally 
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, 
‘particularlyover long distances. 

Energy use for transportation is inti ed to land use patterns. Less energy is used on. 
trairsportatiori when population densi . The impact on existing transportation 
-systems and issues of access must be considered in the planning phahes of a project. For 
example, siting of a major office facility away from population centers will ‘resultin energy 
being used to build roads, and to transport workers to the site. A similar fbcility that is sited . 

’ in an existing center can rely on existing transportation and mass transit infiastructure, and 
. thereby conserve a substantial amount of energy. 

. &lass transit issues must be considered in @e project *developmentplans. Planning 
alternatives should attempt topike mass transit feasible for materials, goods, and people. Mass 
transit programs should utili& fuel-efficient and alternative fueled vehicles. 

I 

Road constructionproje& should plan for energy efficientor alternative fuelvehicles during
construction as.well as for efficient use by vehicles. Project alternatives should address 
avir6nmental 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 California Energy Commission (1993) has produced a planning guide 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 transportation 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, bicycle programs 
with storage facilities and lanes,and flexible schedules. 

Congestion management plans (CMP) are used in some h e a h y  populated ar;#s to minimize 
traffic gridlock. Within the CMP,. there are opportynitiks to incorporate energy-saving 
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. 
(California Energy Commission, 1993). The relevant components of CMPs are presented below. 

Level of service -Establish a traffic level of service standard for a designated system . 

of highways and roads. . .  

Transit Standards - Standards for the frequency and uting of pubic &sit, for the 
0coordination of misit, and for the ckrdination of transit service among operators. 

Trip reduction and travel demand - Adoption of a trip reduction and &vel d 
. . ordinance and promotion of alternative modes, improvedjobs-housing balance, and other' 

strategies. . . 

analysis - Analysis of the impacts of localland use decisions on regionat 
transportation Systems, including an estimate of costs for mitigation. 

1 .  

.._: -capital improve nt program -A multi-ye&program to maintainor improve the traffic 
level of service and transit performance standards,'to mitigate land use decisions, and to 
conform with transportation-r&ted air q measures: 1 

' We congestion management is a treatment for an existing problem, planning and zoning 
of land use can prevent congestion and greatly reduce the distances hveled and the number of 

. trips made each day. p e s e  in turn reduce: congestion'and wasteful energy use. The methods 
listed below are examples of energy conservation opprhinities that should be considered in 
development projects for dmmercial and residential arias as well'as for road construction . 
projects. t 

Mix residences and worksites in each land use zone 
Placeshopsand 

Placeshops and sit, and park-and-ride lots \ *  


Put higher density 

Put higher density

Design for transit access and integrated circulation 

Add bikeways, bike parking, aiid facilities 

Add pedestrian facilities . .  

r Incorporih trip reduction ordinances 

Create muisportation manag tassociations
. . 

I 
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, 
. Rai&Carparldngmte 1 1 , I ,  ' , 

' Reduce employee parking 
- 0  	Encourage telecommuting and teleconferencing 

Encourage dternative work schedules ,
Reduce city and county employee commute k p s
Plan traffic signal timing to maximize traffic flow . .  IEncourage fleet vehicle and use efficiency. . 

Watei Use 3 
I 

. .  i , 

Gsed for pumping and treating water prior tb distribution to residential, 
d industrial facilities. Energy i s  also used to treat water that has been used for 

industrial or &i&tion purposes prior to discharge to &face' : addition, energy is used 
to heat water used in these facilities. Therefore, efficient u and water c ~ n s m t i o n  
will reduce energy use. 

-, I 

The use of electrid.power in water distribution and treatment systems can be'reduced by
reducing total water use and by substituting'naturally occurring water sources such as 
groundudtet or other surf' h t e r  for piped water for use in landscaping. Energy conservation 
benefits can also be gained by the use .of energy efficient motors for pumping water., 

' Many ateas of the .U.S. have developed kxtensive agement programs. These 

"programsexist in arid western states as well as in urbab ateas. A large portion of 


. '  residential water use is for landscaping - in California it is almost half of water distributed to 

residential and commercial customers. Californh policies regarding water usage can be used 

as an example for other areas. .. 

I . 

Best Management Practices (BMPs) aredesign long-term water demands. These 
BMPs include water audits, installation of , k t e r  &n&ng plumbing like low-volume flush 
toilets,.low-flow shower heads and water faucets; 4ucing water used for landscaping; eduktion 
in schools; establishing efficiency standardsfor wcrLzlcusingappliank; 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 aetermine water needs for areas like parks.
Practicesthat reduce water use'likewise reduces enezgy demands for pumping, distribution, and . 
treatment of water. Conserving water in agriculture irrigation directly affsts pumping and 

' 	distribution energy costs and in some cases distribution and treatment of agricultural return 
waters. 

Solid WasteReduction and Recycling
v 

Solid waste generation and disposal require energy. Energy is used in the production, 
' packaging and transport of consumer product& and in the collection and disposal of wastes. 

" 

-




8 b. 
. Energy Impact Assessment Processes and Methodologies . 

L ' 

c 

/-. 
Therefore, reducing the amount of productl; and packaging used, and reducing the amount of 
waste generated by a facility can result in energy savings by second or third parties. For 
example, reduced waste generation decreases the number of garbage pick-ups required,
reducing the amou fuel bnsumed.by garbage collection tiucks. Any energy savings that 
result from waste reduction are unlikely to be accrued.by the party that is producing the waste. 

. .  
Several incentives can be implemented to reduce solid waste generation at a facility. . 

Variable garbage collection rates for volume or weight of kollected trash can be established by 
. 


-


the collection.agency to &courage solid waste reduction and recycling. Agencies can also 
establish a recycling program in conjunctionkith a variable garbage collection rates as an 
alternative to higher solid waste reduction disposal'costs. . 

I 

Recycling programs diminish energy cbnsumption in the production of new products from 
i recycled.materials. For example, producing aluminum cans from recycled materials requires 

. only ten percent of the energy riquire'd for aluminum production from raw materials. Inefficient 
methods of collect recyclables reduces the energy savings. 

Solid waste management ncies &I explore*altemtiveswhich may allow more efficient 
. . 	 collection of trash and recyclables. These alternatives could include'coalleztion of trash and 

recyclabIes, m i n i g  recycli s,purchasing and maintaining efficient collection vehicles,
using alternatively fueled vehi nhg dficient routes, 'and commingling recyclables for 
collection. 

Incentives for w&te reduction must b sh& by city or county governments. These 
incentives can include requirements for pollution prevention p rogks ,  for recycling and reuse 

* 	 . of materials (e.g. construction and demolition ;metals, ek), establishment of programs 
to create markets for these, materials, ' requ ts for 'reuse and recycling activities by 
gov-ment, and zoning and building codes that require adequate space for recycling and access 
for pick-up of recyclables. 

* 

EIedricity Transrmssion Loss Reduction 
. The strength of an electric' current diminishes "with istance of transmission. 

. Siting of facilities, especially those which consume signifidmt electricity even though they are 
desigened for energy efficiency, close to established transmission lines can reduce energy loss 
through power transmission. Such siting also saves the'raw materials abd energy which would 
be otherwise used to'manufacture and construct transmission lines. Siting alternatives should 

, W such savings into consideration. 

, .  
. I 

. I  . . . ,  
I . .  , , 
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, Federal Policies, -D&tives, and Initlat * 

'Beginning in the mid 1970s and taking a renewed interest in the early 199Os, the federal 
government has a broad range of laws,*reg s, directives, policies, and initiatives tb . 
encourage, support, and in some cases ment,'bhiness, and citizens tokbnserve 
.energy. The Energy Policy and Conservation Act of 1975 'ins the first major piece of 
legislation in which the'federal government took the lead in demonstrating 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 in thischapter under 

. the title of Federal Facilities Management. 
. . 

Both EPA and Department of hergy (DOE),as well as 0th eralagencies, have taken 
on the role of encouraging savings under a number of incentive and volunteer'programs with 
awards, grants, and cooperative programs. These are described in Energy Saving Programs 
(APPendixA). . 

Federal activities in energy conservation and energy efficiency programs are described 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. 

Thesesections briefly characterize a number of federal laws, directives, policies, initiatives, 
etc. It is not intended as an exhaustive list, but rather is meant to provide general background - . 
on fderal energy activities, particularly those activities EPA staff may have opportunitiesto 
bring to the attention of others in the NEPA process. 

L Energy Policy.
\ 

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 
reportson the national energy policy plan to Congress. The NES included seventeen demand 
reductionapproaches 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 interlocking areas which were (CEQ 1992): 

Energy security - make the nation less prone toeconomic damage from sharp fluctuations 
in either the supply or the price of petroleum. 

Energy and economic efficiency - aim to lower energy costs toconsumers, reduceenergy
related emissions, maintain or enhance standards of living, and promote a strong 
economy. 

I .  
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Energy supplies - to secure hture energy supplies, develop and use renewable energy 
soufces; increase reliance on low-emission energy sources such as natwal gas; develop.
‘anew generation of safer nuclear and continue development of domestic coal 
and oil supplies in an environmentally sible nianner., 

Environmental quality - initiatives to increase the efficiency of energy-producing and 
consuming technologies, reduce solid and hazardous wastes, and improve energy-related 
praCtiC�S. 

Technology and competitiven - * hrtif’y the nation’s ,foundations in Science and 
e n g i n d g  research, tekhnology development, and education; establish federalmsearch 
and development priorities; strength& research in universities, .industries, and 
international collaboratives; accelerate technology transfer from federal laboratories in to 
private industry; and enhance U.S. mathematics, science, technology, and engineering 
education. 

During 1991and 1992, over 90 NIk hi introduced by the federalgovernment, 
I includiig an expanded energy efficiency ah energy program forming’partnerships 

among federal agencies, industries, arid energy and water use. , 
t 

The many NES initiatives and o concerns were passed hito law as the 
Energy PolicyAct of 1992. Many of its provisions encourage improving cnergy efficiency and 
conservation as well as enhanced environmental protection. The breadth of the law can be seen 
from a brief listing of some of the topicscovered: 

. Energy efficiency in buildings, utilities, ,federal fhcilities, and state 
mandated programs 
Natural gas
Altemative fuels in federal and non-federal programs
Availability and use of replacement fuels, al e fueled private 
vehicles * 

-	 ’ Electric motor vehicles 
IGeneration and transmission of elktricity 

Radioactive wastes 
. . U.S.Enrichment Corporation

Uranium revitalization and re 

Uranium enrichment health, safety, and e n h n  

Renewable energy

coat research, development demonstration, and commercial applications 

Strategic petroleum reserves ’ 


Global climate change

-	 Oilpipelines . I .  

Reduction of oil vulnerability . 
Improved energy efficiency, electricity generation and use, and nuclear reactors 

. - 
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Energy and economic gro f 

Non-federalpowef * L 

Coal, oil,and gas ex 
L	 . 


P i 


I , There are hundreds of new or re$&, pkvisions in the act that affect energy and resource 
dwelopment, use, and c o d a t i o n .  NEPA provides'direct a&ss for EPA comments on 
federal projects (e.g., fhilities, fleet vehicles, resource development, and reserves) and 

, 	 secondarily in federal approvals and permits n e c e v '  for facility operation of private or public
fiicilites (e.g:, state, local gweinment). Many of the provisions'of the act, however, do not 
constitute major federal 'actions 6 d  thus do, not reqube NEPA compliance (grant $funding, 
changes in local law,voluntary programs, incentives, study programs, etc.). 

State Regulation UtilityReform Program 1 

Laws and regulations governing energy utilities, particularly tho& related to rate-pajkig and 
return to shareholders, have discouraged utilities from investing in efficiency improvements. . 
An effort is underway to change '&gu$ttions to be more cbnservation friendly. The lEPA 
encourages states to include in' their regirlations the principles listed below (EPA 1992b). 

Eliminating the incentive to sell electricity by separating profits from Sates. 
i I 

I 

0 '  Creating an'incentive to sav ity - accomplished through programs in which 
utilities and their &Hold ly profit from successful investments in 
conservation. 

Verifying energy effici 'that Atua~energy savings are reatized.. .  

d Resource Planning 
1 

Rburce Planning program (IRP), formerly the Least Cost Utility Planning
Program,has the responsibility to encourage utilities and regulators to use innovativeregulatory 
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,OOO megawatts in the long term. Thus far, IRP has concentrated principally on 
evaluationand implementation of Demand Side Management @SM) programs. 

There are a diverse number'of s being trid to encourage DSM programs including 
lost rewenue/decouplingmechanisms, shareholder incentive mechanisms such as shared savings 
and bonus retum'on equity on expenditures. New aread 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 a complement or obstacle to achieving plan goals. Data compiled for 
an IRPprogram and evaluation of a utility DSM program may provide insight into ongoing and 

-
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potentialenergy savings anticipated in alternatives to a new source power generating facilities. 
1 , 
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* . 
on Prevention Act of 1990 

t 

On October 27, 1990, C0ngress"passkd the Pollution Prevention Act' of .1 
~ establishes as a new'national policy: I . -

I 

e source whenever feasible; 

Pollution that cannot be prevented should be recycled in an environmentally-
whenever feasible; , .  

Pollution that cannot be p&ented or recycled 'should-betreated in an.environmentally- . 
. .safe manner whenever feasible; and i I . 

Disposalor other releas& into the ronment should be employed only as a last resort 
and should be conducted in an e entdly-safe manner. 

tion'and energy conservation can be clo&ly linked. Pollution prevention
of the potential ecbnomic'and environmental costs of damage and,clean- * 

ution prevention should be viewed asopportunities for potential energy , 

savings. NEPA pre$mm &d .reviewers.should vigorbusly search for opportunities tb refine 
projects and programs tb maximize pollution prevention,/ energy efficiency, and energy 

. t conservation. One method is to conduct planning level pollution preventiodenergylresources
audits on proposed project dtematives combining features of both the Energy Policy Act of ' 

.1992, Pollution Prevention Act of 1990, andlother pertinentlaws, %regulations,and policy. 
a . 

Federal Facilities Management 
'Energy Policy and Conservation Act 

I ' 

Energy Policy and Consendon Act (EPCA), enacted in 1975, was the first major piece of 
legislation to address energy management by the federd government. This Act directed the 
President to develop a .  comprehensive "energy management plan which yas to include 

, 	 prbcurement'practices and a 10-year building plan. Many of the details where left for the 
executive branch to determine.' As p& of this legislation, amendments to the Motor Vehicle 
hiformation and Cost Savings Act required the federal automotivefleet meet or exceed cbrporate 
average fuel economy mileage standards. 

Executive 0 of Authorities Relating'to Energy Policy and 
. Conservation I 

This order, signed. in 1976, 'defined the roles of various cabinet departments .with 
responsibilities for federal &ergy use as follows (USCongress 1991). 

-. 
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The Administrator of the General Service Administration was appointed to carry out the . 
amendments to ,theIMotor Vehicle Information and Cost Savings Act to achieve a high

Iaverage fuel economy for the federal fleet. 

.The Administrator’of the Federal Energy Administration (the Secretary of.Energy) Was 
. .  designated for development of a 10-year energy conservation plan for f d e d  buildings, 

! . energy conservation and rationing contingency plans, and preparation of annual reports
I * to Congress required by EPCA. 

Finally, the Administrator of the Office of Federal Procurement P 
provide guidance for applying energy conservation shdards hi th . .process. . .  

i 1 . 1 

. Executive Order 12003 - Amendment 11912 
‘ ilssuedin 1977, thisorder expanded the requirementsof Energy Policy and Conservation Act 
of 19751specifying a goal of 20 percent energy reduction per square foot in existing federal . 

. buildings. This order also required the federal fleet to surpassby 4 miles per gallon minimum 
‘statutoryreqhirement beginning in 11980(USCpngress 1991). Some of ithe’keypmvisions of1 , 

’ order 12003 include the following: . I 

‘ I 1 
I ( 

The Secretary of Energy was, to develop, i a 10-year energy 
I 	 . 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 builhings by 45 
percent. Also the Secretary is responsible for establishing a life-cycle-cost methodology
and make a repqrt to Congress on the plan’s prOg&s. 

. The Administrator of General Services Administration ensures that vehicles 
. executive agencies surpass the manufactprs’ corporate average fuel economy standard 

wider the Motor Vehicle Cost and Information Act, that federal vehiclds surpassed the 
minimum statutory requirements by.2 mil= wr gallon in 1978and by 4 milesper gallon 
in 1980, and that the federal light .truck flar’alsomeet the mihimum standards also,not 

1 required under theSMotor Vehicle Cost and Information Act. 
? . 

Executive Order 12375 - Amendment to Order 11912 

Issued in 1982, Order 12375 further amended Order 11912 to reduce the required fed& 
passenger automobile fleet efficiency established in Order 12003.. This order requiredonly that . 
the federal fleet meet the manufacturers’ average efficiency and that light trucks ‘meetstandards 
set by the Secretary of Transportation (USCongress 1991). 

I . 
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National Energy Conservation Policy Act 

Issued in 1978, National Energy Conservation Policy Act,(NECPA)defi 
. management for executive agencies, some of which were f'urther de5ned in Executive Order 

12003 (US Congress 1991). Other energy management Steps include: 

Use of life cycle costing methodology as a basis of policy . 

Energy audits of all buildings e x d i n g  lo00 square 

. 'Specifd the minimum rate for retrofitting federal buildings with cost effective energy . 
. conservation measures; to be'retrofitted by'1990. 

, * , 

. The main,provisions of NECPA,w ec~thi ~ s d dEnergy Initiative. 

Comprehensive Omnrbus Bu 

The Comprehensive Omnibus Budget Reconciliation Act (COBRA); established in 1985,. 
amended NECPA to give federal agencies alternative sburces of funding for energy efficiency
investments (US Congress 1991). It suggested that agenues could seek private fmc ing  and 
implementation of energy efficiency projects through "shared energy dvings" conbdcts. 

Federal Energy.ManagementImprovement Act 

Eiiacted in 1988 as an amendment to NECPA, F Energy Management Improvement
Act (FEMIA) modified and added several provisio the Federal Energy Initiative (US 
Congress 1991). One of the.provisions was a,goal to reduce energy consumption per square 
food in federal buildings by 10percent between 1985and 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 
representative sample of fderal buildings to: 

determine the maximum potential cost-effective energy savings that be achieved, and 

arecommendations for cost-effective energyI . 

improvements. . 

Executive Order 12759 - Federal Energy. 
, 

TheEx&utive Order signed on'Aprill7,1991, man 
consumption, using 1985 energy use levels as a baselin 

Reduce energy use by 20 percent per gross square foot of federal buildings by the year 
2000. 

1 -
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-. . ... . .. . ,  . . .Procure energy-efficient goods and.products for federal f$cilities. .. .... ... .. . .  . . .- .. ..." 

Directs f e d d  agdcies,operating 300or more vehicles, to reduce fuel consumption by
' at least 10 percent by 1995 in comparison with fiscal year 1985. I 

0 

Requires all federal facilities to procure the maximum practicable number of altemative
fuel vehicles by the end of. .1995. 

Federal Agency Energy Management . .  I 

\ 

Subtitle F of the Energy Policy of 1992 promotes conservation and efficient use of 
energy and water at federal facil 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 consemation 
measures with payback periods of less than 10 years. Agencies may exclude any 'federal 
building or group of buildings if the agency fmds compliance with such requirements would be 
impractical. "A finding of impractiqtbility shall be based on the energy intensiveness of 

' 

a c t i v i ~carried out in such federal buildings or collection of federal buildings, the type and 
' amount of envgy*consumkd,the technical feasibility-ofmaking the desired changes, and, in the 

cases of the Departmenti of Defense and Energy, the unique character of certain facilities 
operated by such Departments." (FEMP Focus, 1992) Additionally, the subtitle establishes 
lifecycle &st methods and procedurks, budget katment for energy conservation measures, and 

. incentives for agencies. 

Federal Energy Ma ent Program 

. Within the DOE, the Federal Energy Management Program (FEMP) 
energy-efficiency efforts and has sevkal objectives as'indicakdbelow: 

I encouraging better understdnding of how energy is used in the federal.sector 
~ 

generating energy efficiency expertise, techniques, a d  practices and sharing them with 
other agencies' 

identifying key energ agek and federal decisionmakers 

promoting effective energy I 

The strategy that FEMP pursuq is "to seek those activities that produce 
1 . 5efficiency payoff with m um ekpendituk." The& are currently four areas of operations of 

FEMP: 
. 

energy management efforts 

. I . 
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% '  

. .c -... -
providing information, training, and technical support to federal agency personnel 

i , .'e hosting interagency meetings to develop new 1federal @tiativ (e.g., a new executive 
order) ' 

* . 

.annually awarding certificates of achievementto federal facilitiesand personnel that have 
" 5

demonstrated exemplary perfodance. 

I 
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APPENDIX A 
1 . . 

Energy Saving Programs 
. .  

I &ergy Conservation'and Renewable Energy Reseke, 

Under the Clear Air Act, Title IV's primary goal is the reduction of annual SO, ehssions 
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 reductions in 
emissions of sulfur dioxide and nitrogen oxides, the primary causes of acid rain. As an 
iricentive to conserne energy and to use renewable energy resources (such as biomass, .solar, 

. geothermal or wind), the Energy Conservation and Renewable Energy Reserve (CFtER) (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 impiementingdemand-side conservation 
measures or by using renewable energy resourceswillbe awarded the allowances by the CRER.+ 	 These allowiinces can be banked for future use as part of a compliance plan or sold. 

. .  
EPA's Green Lights Program 

, Green Lights is a voluntary, non-regulatory program designed "toreduce pollution through
the use of market forces by encom&g the use'of aergy efficient lighting only where it is 

( -' . profitable and maintains or. improves lighting quality. Pdcipating organiitions sign a 
L. Memorandum of Understanding with the EPA committing themselves to survey all domestic 

facilities, ,upgradelighting wherever profitable, and complete the upgrades in five years: As of 
September 1993, ovq 1150organizations 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 hasbeen committed to Green Lights thus fsir, with 3,600 buildings comprising over 
316 million squarefeet of facility space being upgrad'ed after the second year of implementation. 

In February 1993, EPA launched its i'ederal Green Lig..l, program. Green Lights a a 
recognized method for federal organizations to meet the requirements of the National Energy 

. .  Policy Act of 1992. Subtitle F, Section 543 "Energy Mdnagement Requirements" of the Act 

ency may participate in 'the &vironm&tal Protection Agency's 'Green Lights' 
. - program for the pwposes of.receiving techn assistance in complying with the ' 

requirements of this section (paraghph 543.b:4)." 

Participating federal organizations agree to y use .by 50 percent (the 
average achieved by our corporatepartners), desi compliance with 10 CFR 

f 
Pait 436, Subpart A, and all other applkble s, and bmplete lighting 

I 



Energy Saving Programs . .  

.'... ......... 
, . ..upgrad& at 90 percent of the square footage of their facilities (where appropriate) by September .:....;; ,,., :.. .,..::..._..... . :. . . ..30,2OOO.' . 

For fderal organizations, jo  Green Lights constitutes participation in the U.S. 
Department of Energy's Federal Relighting Initiative (federal agencies may also participate in 
the Federal Relighting Initiative without joining Green Lights). The provisions of the Green .
Lights Memorandum of Understanding are in accordance with Executive Order 12759, the 
National Energy Policy Act of 1992,. and other applicable federal statutes and regulations. 

By participating in the G&n Lights program, corporate or federal organizations can take 
advantage of a number of resources to assist %I planning, coordinating, and implementing

' . 'lighting upgrades. These reso&& include: 

' 
' 0 National Lighting Product Information Program Specifier'Reports ("consumer reports" 

of lighting products)

State-of-the-art software survey'and analysis tools 

Financing database (updated quarterly)
. .Electronic Bulletin Board Service 
General, technical, and softwarehotlines 
Monthly Lighting Upgrade Workshops I , I . 
Customer Service center and hotliie " , 
Technical publications, including: 

Lighting Answers 
Light Briefs 
Lighting Upgrade 
case studies 

* . Monthly Green,Lighk Update I ' 
A pool of professional lighting auditors recog as Green Lights Surveyor Allies 

s Implementation support, to include: . 
Mobilization/Kick-OffMeetings ' ' 

. Implementation Planning Seminars 
Interagency Agreement (for federal agencies) 

. 	 Public recognition in various media forums .' 

Account representative . 

(For more information contact the Green Lights Information, at (2ozj 775-6650.) 

Refrigerator Program 

, The EPA, utilities, thers cooperatively developed this program to encourage
manufacturerstodevelop s fficient refrigerators (U.S. EPA 1992b). Utilities have gathered 
30 million dollars in'& vks for the m rer that produces a superior refrigerator.
The manufacturer that produced 'the larged numb 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 available to consumers in 1994-1 at a utility-subsidi=i Price 

._ 

's Energy StarBuildhg I 

Building upon the success o ghts program, P A  hiis developed the Energy Star 
. .  	 Buildings Program to promote fficiency upgrades in non-lighting systems in 

commercial buildings. The opportuniti e - 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' buildings. The program will encourage partners to upgrade their . 
buildings in a straightforward, staged pattern, beginning with building tune-up measures &d 
HVAC load reductions, and the upgrading fan systems and HVAC equipment. The goal is to 
adopt a hands-on approach, to enhance and acceleFte the,designprocess through using on-site 

. . data about pilot upgrade savings. '. 

The early focus' for the program. will be on completing a series of Energy Showcase 
Buildings, wheie program participants have completed an accelerated and comprehensive energy 
efficiency upgrade.. The program will later be expanded and to all'G=n Lights ' 
partners.. 

The EPA launched this 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 30-40percent of all computers are left on at 
night and over weekends, and that even during the day computers are'activeless that 20 percent 
of the time" (EPA 1992b). Manufacturers who agrek 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 available and where the-costpremium isjustified by 
the energy' savings. 

Methane Recovery at Coal h e s  

A variety of technologies 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.baqiers to methane recovery.
The EPA will soon launch an outreach program designed to overcome these barriers and ensure 

bthat the potentialbenefits of coalbed methane recovery, in terms of 'environmental protection, 
. . .  
,'

__._ s employment, and revenues, are realized. . ! 

. . . ) . .  

I,. . . ,  
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Methane Recovery at .Landfills 

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

. landfills. The EPA is identifying and evaluating the barriers that limit the abitity of landfill 


- . owner^, utilities, and others from taking advantage of these opportunities. Based on this 

analysis. EPA will soon' launch an outreach program designed to lower the barriers and , 

encourage landfill energy recovery wherever technically add economically feasible. . . 

The AgStarProgram . ,  

The AgStar Program, launched in the summer of 1993, is a voluntary program designed to 
encourage dairy and swine h e r s  to capture the methane g&&ted by animal waste and use * 

it to meet on-farm energy n&s: u 'program, AgStar Partners sign.a Memorandum of 
. Understanding with the EPA, mmmi mselves to install the most profitable animal waste 

methane recovery option (e.g., a ter or cdvered lagoon). The EPA provides
participantswith decision supportsoftware to help them choose the most profitable option based 

* on their site-specific conditions. The USDA's Soil Conservation Service provides AgStar . ' 

participants with technical specifications.foreach of the technologies. 
. -

. 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 industries. Und& be program, partners sign 

.a Memorandum pf -Understandingwith EPA, commihg themselveh to implement a range of 
. technologies and prog-s to kduce emissions of me from their'systems. The fange of 

options are generally profitable for the partners, al some partriers have committed to go, 

. . beyond the options specified in'the agreement and furtherreduce their emissions. The EPA will 
soon expand the program to nahral gas producers. 

I National Industrial Competitiveness Through Efficiency: Energy, Environment, 
Economics . 

1 

' EPA and DOE created hhnovative &-sharing grant program with states and industry to . 
a 	 enhance industrial competitiveness through pollution prevention and energy efficiency. A total 

of $2.5 million will be awarded in fiscalyear 1993 and threeprojects were awarded in 1991and' 
six in 1992. National Industrial Competitiveness through Efficiency: Energy, Environment, 
Economics (NICE3)goal is to improve industrial energy efficiencyand reducecosts and emission 
to the environment by soliciting projects that: 

enmurage accelerated industrial development and dissemination of pollution prevention
and energy conserving 'technologies 

demonstrate successful industrial applications in the use of techniques in conjunction with 
less polluting,energy-efficknt technologies 
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. ... . - identify and implement efficiency improvements in processes, materials inputs, and waste. 
- .  streams 

coordinate and integrate the activities of institutions responsible for energy, the 
environment, and competitiveness at the federal, regional, state, .and local levels 

identify and develop strategies to overcome barriers that currently inhibit waste 
minimization and energy efficiency technique and practices in business and industry 

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

Noncompetitive Award of Fmancial Assistance - American Council for an Energy-
Efficient Economy 

A grant to the American Council for an Energy-Efficient Economy was awarded by the DOE 
(58 FR 39009-39010) for the unique combination of resources and expexience which will 
enhance the public.' TheACEEE, an educational and research organization, has been extensively
involved in efforts to improve 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 strategies.
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