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. SOLUTIONS TO THE ENERGY EDUCATION PROBLEM:

The Rational Energy Plan lgltel the U.,S. and the world are at the
early stage of an encrgy transition. This transitiom springs from the
need to adjust to scarcity & higher prices. (1) Unless the U.8. makes
a timely adjustment before world oil becomes very scarce and very expensive
in the 1980's the nation's economic security and the American way of life
will be gravely endangered. (1)

Energy consuption aud production data for 1978 are available and they
indicate some changes in the U.S. energy consumption patterns. Overall
domestic energy consumption increased from 76.6 QBtu in 1977 to 78.0 QBtu
in 1978. This reflects an incresse of 1.92 over 1977.

The distribution of this con.unpti&n has changed. In 1977, residential
con-ﬁlption accounted for 37.1X of the total U.§. energy consumption. In

' 1978, this figure increased to 37.6X. The transportation sector - .cased
its share of the total, frou 26.2X 1in 1977 to 26.42 in 1978. However,
the industrial seccor's percentage of the total decreased from 36.7 in
1977 to 36.1 1n 1973.

When examining the total ensrgy consumption figure by fuel, 1t can be
noted that petroleunm consumption as a percentage of the total, 1s down
«1X from 1977, natural gas is dowvm by .4X and coal is down by .4X (affected
by 5% decline in production due to coal miners' strike.)

On the other hand, hydropower and nuclear make up a larger percentage
of the total consurption figure for 1978 than they did in 1977 (up .7 and
;3 respectively). This is a result of increased levels of production in

both. areas. Petroleum imports decreased form 18.8 QBtu to 17.4 QBtu in 1978. (2)




Coal 18%

Natural Gas
25%

The president makes it clear that the rapid use of non-remnewable
energy sources is not a short term crisis but a long term situation that
requires treatment of the cause. The long term (1000 years) solution will
8o doubt be electricity from solar or some other energy source. The
interum solution while the oil barrel runs dry requires a modification by
the classroom teacher to effect the changes that will result in a change
of our current life style and a nev energy use ethic. The old quick
fix solution of add a module or a three veek unit on energy has not been
effective in creating the changes in life style restricted energy sources
vill creste. It is now the responsidbility of the teacher to again take a

leadership role in helping the school become an energy laboratory to model




the most effective enargy saving behavior.

The teachers are faced with seversl problems relative to the range
of information availbble and the possible actions teachers may takse. In
considering information resourcés the teacher must overcome the crediMiidey:
8ap déveloped by the energy producers past treatment of the general public.
The thikee major sources of information relative to energy use, production
and distribution are the government, oil companies and electric companies.
It is clear that hte conflicting data from these sources will roquiri'c
the teacher: to be flexible in giving absolute answers to energy use and
production questions. The teacher must help children explore a vast array
of resources, curreat magazines, historical sources, governmant publications
and forcoet data to tdentify reliable information. The amount of inform—
ation 1is vast but its specific relevence is limited.

The second problem s the #stablighment of the school ss on energy
laboratory. Borrowing from the past success in World War II where the

school became a focus for community efforts to meet critical shortage needs:

It is clear that the nchool is needed qnin 'rhc establishment of an

effective energy laboratory requires the full participatisg of all partic-

ipants in the school. This is accomplished by the following flow chart.
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A Oeholm. steering committee congosed of students, teachers, qua-
todime, cafeteris workers, & Ahiuitratorq.
Nave a Prelimisary Bmergy Audit (PRA) of each building comducted
consistant with the D.O.K. ragulations for P.R.A.'s.
Identify Quick Fix suggeations tolmfmuchc_itt_um._
A brainstorning sessiem can accomplis’. this. If you fpd,thuo is not
enough background in the committes, coosider free circulars available
from the local electric and gas utilitdes, the D.O.E. naterials avail-
able from the Associated Universities at Cak Ridge, Tennessee or the
Ratiomal Science Teachars Association. A variety of filme are avail-
able that provide many Quick Fix ideas.
Rave the committee take charge and develop an implementation plan of
the Quick Fix suggestions. Make sure a balance exists between sugges—
tions that cost menay eg. Tepair broken vindows & inetall weather strip-
ping on doors with no cost ideas 1ike making sure return air veats are
not blocked and thermostats are not obstructed.
Real support by the njor.lchool adainistratior is critical at fhh poin't.
The school administrator must help supplement the suggested chqn
and draw attentionm to the contributions of the committee. Positive re-
wvards to the student: body for complying vith‘ the new 1life style must
be built into the system.
Continuous support must exist along with random emphasis of the energy

activities.

10




The school must invelve all the constitueats to truly serve as a.
lesder ia energy resource ¢ouservation. This workshop 1e designed to

assist school administrators in identifying instructional strategies

that will assure the curriculum reflects the changes in emergy resources

and informatiom about energy audits and the efforts available to assist
achools

in quick fix energy conservation Beasures and securing funds

for energy and conservstion Beasures.
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FOREWORD
The Tonas Energy Education Framework is designed to
minteacha:.dminhtnm.mdothernhoolpus
sonnel in the process of infusing energy education
concepts into the public achool curriculum. The
Framewerk focuses on the basic concerns and noeds of
people as related to energy and suggests ways in
which energy conservation can become a i
part of all disciplines in elementary and secondary
schools.

We hope that the Framawerk will be a useful tool in
helping young people become more aware of the
critical decisions which we all face in meeting the
present and future energy needs of our state and na-
ﬁon.mﬁ:mnofourwcietywﬂldependinhrge
measure on the thoughtfulness and wisdom of these

M.L. Brockette
Commissioner of Education
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RATIONALE

The State of Texas assumes a position of national
luduvhpmaptculmnlmdmdumnldevelop-
mem.lubountyolmurdmumandvuietyof
mhanddhnmumpeopk&nmthroughout
the world. Texas’ population is more than double
thatofthehltdecade.'rmscitim:,likethme
mtbennﬁon,menjoyingthebeneﬁuofnpid
wchndoﬁcd&vdopment;lifehbeeomingmn
comfortable, safe, and rewarding. These are very
podﬁvedcvdopmenuinwhichthepeopkofTexu
thinking, indeed, produce the ‘‘good life’’ in our
state. Unfortunately, these same factors of rapid
population growth and technological developments
result in greater and greater demands on our state
and national supply of energy. We are consuming
energy faster than the supply is being replenished.
Thelbonqehbecemingmaiﬁcll,mdmiety
depends on current and future decisions we make
regu&ingouruuofmgyremw.hexgycon-
maﬁonisamuitiulwoﬂd,mtiond,we,
community, and personal priority.

Few people take issue with the fact that conservation
of energy is essential. What is planned, developed,
and accomplished in the area of energy conservation
is the collective result of the individual efforts of
Texas people. One person cannot even address a
problem of this magnitude, let alone work out a solu-
tion.Eachpumcanonlymtothepmblemuit
affects his or her personal life. There are certain
buicconeermofpeoplewhichrehtedirecdytothc
qualityoflifetheycancxpecttolnve.Whenpwpk
realize that the future availability of energy directly
affects their personal health, ability to work, and
lbilitytoenjoythefruit:oftheirhbor,theybegin to
take action.

This framework for energy education in Texas
:choohilduignedtoaddrwtheptoblemofenergy
consumption from the standpoint of each individual
mdmmmtheeﬂ'ectwhichwinemeofenergy
can have on the quality of life. The basic concerns of
all people include personal health and well-being,
career choice and development, consumer activity,
enjoyment of leisure time, and a satisfying role in
s00’s use of energy directly affects these basic con-
cerns. Formmple,adiminilhedmpplyofenergy
directly impacts the consumer. The price of gasoline
continues to rise, thereby causing each person to
spend a greater proportion of personal income on
fuel. Itnhouumlocdlbonaguwhichremict
tnvel,spoilvmtionplm,andevenaﬂ’euemploy-
ment and home location. There are steps which each
person can take to moderate the use of gasoline and
therefore avoid family budget problems and in-
conveniences which a critical shortage would pro-
duce. This framework systematically addresses in-
dividual problems and focuses on the questions:
“Howcanenergycomervationlﬂ‘ectme.mdhow
will alternative energy resources affect me in the
future?”’

Aneﬂonilmadetordnethebuicconcemuofpeo-
pletoexperience.whichtheyhaveuelementary
ichoolltudenu,middleochooluudenu,mdyoung
adults in the high school. People of all ages have con-
oemnrehtedtopemnalbeahhmdwell-being,
career choice or development, recreation, money
supply, and social interaction. The framework
directs attention to these concerns and to the rela-
tionship of individual use of energy. The concepts,
applications, and values are outlined in a K-Grade
12 continuum which is designed for infusion into the
regular curriculum offerings of the school.
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GOALS
The student will:
¢ Help to make conservation cf energy a na-
tional, state, community, and personal priority

Become aware of one’s role as a consumer and
conserver of energy

Be familiar with the various types of energy
and how they can be changed from one form to
another

Be familiar with the major career opportunities
in the energy fieid

Understand the legal/social implications in the
production and use of various types of energy

Understand the environmental and economic
impact of the use of energy and the effect which
this may have on each person’s life style

Understand the effect of energy production on
the Texas economy

DESCRIPTION OF THE ENERGY
EDUCATION MATRIX

The following Energy Education Matrix serves as a
basis for formulation of the Texas Energy Education
Framework. It is designed to ensure the develop-
ment of learning activities directly related to the per-
sonal concerns of people. The basic concerns of peo-
ple listed on the horizontal axis are:

¢ Consumer Behavior

¢ Personal Health and Well-being

¢ Career Choice and Development

® Leisure Time and Recreational Activity
® Social-Legal Interaction of People

It is assumed that students will need learning ex-
periences in three basic dimensions which relate
energy education to these personal concerns. These

dimensions listed on the vertical axis of the Matrix
are:

¢ Knowledge (Concepts)
® Applications of Knowledge (Activities)
¢ Values and Attitudes

The interaction of the basic concerns of people
(horizontal axis) and the dimensions of learning
(vertical axis) create 15 instructional development
cells. For example, in Cell One, the interaction of
personal consumer concern and content knowledge
creates a base for design of learning content related
to consumer behavior. Such topics as the relation-
ship between energy supply and price, wise shop-
ping for energy-efficient appliances, the effect of
energy shortage on the quality of goods and services,
the relationship to personal comfort, the cost effec-
tiveness concept, and selection of clothing for dif-
ferent seasons could be developed using this cell as a
planning base. .

Cell Eight, created by the interaction of educational
applications as related to career concerns of people,
Creates a planning base for student understanding of
how changes in energy supply will affect job oppor-
tunities in future years. For example, the student
will be able to see how new sources of energy such as
wind, solar, and geothermal, will offer new career
opportunities. Such concepts as the effect of energy
shortage on the recreational industry, on new energy
forms related to engineering job opportunities, and
on applications of solar energy (including oppor-
tunities for development of extra-terrestrial collec-
tors) would be included. The career opportunities
exploration and selection process will undergo
tremendous change in application during the com-
ing years. All phases of curriculum should reflect not
only changes in job opportunitiea but the need for
carly exploration, planning, and proper training for
the world of work in the future. This cell, like all
others, is only intended as a springboard in the area
of curriculum planning and by no means presents all
of the possible applications.
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USE OF ENERGY EDUCATION CHARTS

The following charts present an array of examples
delincating the kinds of learning experiences that
could be designed using each of the 15 cells as a
planning base. The curriculum designer or teacher
can, from this kind of base, delineate a multitude of
learning activities for each cell as they relate to
science and social studies as well as to all other
disciplines. The basic concepts and educational pro-
grams which follow are ail based on the use of this
Energy Education Matrix as a planning base. Iterns
included, such as descriptors in the Matrix, are by
no means all inclusive but only represent examples
of the kinds of learning experiences that can be in-
fused into all phases of the clementary and secon-
dary school curriculum.




Consumer

ENERGY EDUCATION MATRIX

Individual Well-Being

Carcer

Recreational

Socio-Legal

(1
Knowledge of energy
conservation affects con-
sumer behavior.

¢))
Individual health and
well-being  are directly
affected by energy use.

3
Changing patterns of
encrgy use and energy
resources affect carcer
opportunitics now and in

O]
Energy shortages and
changing patterns of use
affect the recreational
activitics of all people.

(%)

Changing patterns of
cnergy consumption and
cnergy regulations affect
individual lifestyle and

the future. the world society.
)
(6) () (8) 9) (10)
Application Applications of consumer| Application of energy | Educational requirements | Applications of infor- Application of social-legal
knowledge relate to en- | conservation techniques | for new jobs resulting | mation regarding wise use knowledge related to
€rgy conservation. improves individual | from cnergy conservation | of energy affect the use | energy conservation and
health and well-being. and alternative resources | of leisure time. encrgy production affects
are changing rapidly. the ability of each in-
dividual to live in har
mony with other people of
the world.
(11) (12) (13) (14) (15)
Values Consumer values affect | Personal values related to | Career values and work | Personal values regarding | Social and political values

the total use of energy.

energy use affect the
health and well-being of
each individual.

cthics relate to the chang-
ing energy picture and job
satisfaction.

the use of energy for rec-
reation affect the total
consumption of energy.

are directly related to
availability of energy and
influence its research,
transportation, and con-
sumption.




INTRODUCTION TO MATRICES
K-GRADE 3, GRADES 4-6
GRADES 6-8, GRADES 9-12

The need for energy education is critical and should
be infused at all instructional levels znd in all sub-
jects. Toward this end, matrices of instructional cells
for energy education have been developed for
Kindergarten through Grade 3, for Grades 4 to 6,
for Grades 6 to 8, and for Grades 9 to 12. Although
school communities have their own expectations and
their own needs, the matrices seek to show common
concerns in energy education. The Framewerk Jor
Energy Education aims at infusing the concepts of
energy education in the Kindergarten through
Grade 12 curricula while enlisting all students and
cducators in the energy management team.

The matrices on pages 6, 8, 10, and 12 are ex-
amples of how the goals for energy education can be
expanded to include objectives for classroom ac-
tivities. The matrices are not comprehensive lists of
the knowledge, applications, or values applicable to
energy education. The teacher may use the matrices
as guides in developing his or her instructional pro-
gram.

The Energy Education Curriculum Planning Ac-
tivities on page 7, 9, 11, and 13 illustrate how
individual instructional cells of the matrices are ap-
plicable to a number of subjects. Teachers are urged
to reflect on their instructional sequences and focus
appropriate segments on energy cducation goals.




GRADES K-3 MATRIX
OBJECTIVES FOR ENERGY EDUCATION

Consumer Individual Well-Being Career Recreational Socio-Legal
Knowledge The student will become | The student will be| The student will be cogni- | The student will be aware | The student will become
aware that energy can] aware of interdepen-] zant of energy uses in | that the games we play | aware that our homes
be changed from one | dence of energy use and | parents’ jobs. * | use energy. benefit from energy-

form to another. personal comfort. efficient decisions.
Application The student will be able | The student will recog- § The student will be aware || The student will be able | The student will be aware
to dramatize simple en- | nize conditions whichfthat the nature of jobs §l to compare the relation- | of classroom rules that
ergy changes. might affect heating and fchanges with the source of ship between physical regulate classroom uses of

cooling devices. wp fenergy used. motion and body heat. energy.

Values The student will deter- | The student will realize| The student will deter- | The student will realize | The student will tolerate

mine ways to conserve
energy at a personal level.

one form of energy con-
servation is as simple as
personal selection of
clothing for each weather
situation

mine how job choices af-
fect the amount of energy
use and how the com-
munity is affected.

that there can be personal
satisfaction in indepen-
dent play without expend-
ing excessive energy.

some degree of discomfort
or loss of independence
for the benefit of all.

%SEE ENERGY EDUCATION ACTIVITIES EXAMPLE PAGE 7.




GRADES K-3 ENERGY EDUCATION ACTIVITIES

CAREER APPLICATION

THE STUDENT WILL BE AWARE THAT THE NATURE OF JOBS CHANGES WITH THE
SOURCE OF ENERGY USED. The following activities illustrate how one instructional cell of the matrix is
applicable to several subjects. This is not an exhaustive list of possible appropriate activities. The teacher
should adapt these or other instructional activities to meet the particular needs of his or her students.

SUBJECT

CORRELATING ACTIVITIES

Language Arts and Social Studies

Studenumakenlinofworkminvolvedinbuﬂding
a house and indicate the use of energy in each of

Science

Students interview workers who use alternative
sources of energy in construction and ask how they
increase home energy efficiency by using these dif-
ferent sources of energy.

Mathematics

Students compute the number of days different
workers spend in building houses using energy-
saving methods,

Students make a mural showing the workers at
various stages of building a house.

Music

Students make musical instruments from discarded
building materials to develop an awareness of dif-
ferent sources of energy conservation.

Henlth

Students develop a simple dance in which they im-
itate the workers.

Reading

Students read stories related to construction with at-
tention focused on the use of energy in the jobs of the
workers.




Values

H

The student will identify
the usability span of dif-
ferent types of beverage
containers and will recog-
nize the role of energy in
recycling.

GRADES 4-6 MATRIX

ORJECTIVES FOR

ENERGY EDUCATION

Individual Well-Being

The student will be aware
of wasteful uses of energy
at home and at achool and
will determine measures
which increase the suffi-

The student will be aware
that the field of energy
offers major career oppor-
tunities and satisfying
work experiences.

The student will identify
energy related jobs in
society today.

The student will be aware
that the supply of world
energy affects the way we
use leisure time.

Socio-Legal

The student will be aware
that the supply and use of
energy are directly related
to the world’s economic
and political well-being.

The student will evaluate
favorite recreational ac-
tivities and determine the
type of energy used.

The student will recog-
nize cultural differences
in energy usc patterns.

L:iem supply of energy.
The student will recog-

nize how the use of energy
affects individual well-

generations to come.

being and the fate of

of alternative energy re-
sources that could be used
to maintain the current

lifestyle.

stand how decisions, life-
style, and leisure time af-
fect energy efficiency.

-

The student will recog-
nise that supply and use
of energy have an impact
on the community, state,
nation, and world.

R
The student will be aware | The student will under-

The student will compare
energy uses that are im-
portant only for personal
comfort or convenience in
the home and communi-
ty.

#SEE ENERGY EDUCATION ACTIVITIES EXAMPLE PAGE 9.




GRADES 4-6 ENERGY EDUCATION ACTIVITIES ’

i . INDIVIDUAL WELL-BRING AND KNOWLEDGE
_-—-_l_—_,_

THE STUDENT WILL BE AWARE THAT THE SUFFICIENT SUPPLY OF ENERGY IN THE
UNITED STATES DEPENDS ESSENTIALLY ON LIFESTYLES AND THE WISE USE OF
NAWMMRCB.NMMMM&MO&&MWC&
thMmmﬂM.MimmMﬁadpﬂhwm.
mmmm&mwmwmnmhm&MMﬁhﬁww
students.

L

SUBJECT CORRRLATING ACTIVITIES

Language Arta The class will compile a newspaper about energy
sources and conservation. Include headlines, news
mories, feature stories, editorials, letters to the
editor, cartoons, snd advertisements on energy
sources and on how energy could be conserved, The
writing of the editorials could be used as a class con-
test or expanded into a school-wide contest.

Spelling % Introduce the spelling of energy related worda.
Students participate in clam or school ‘‘spelling
bees.”’

Reading Students write a simple poem about the wise use of
energy or about alternative energy sources. Poema
are read aloud to the reading group.

. Mathematics Students prepare a chart of temperatures in the
classroom/school. Chart shows the monthly fuel
cost.

Science Students keep records of their use of electricity for

one day, noting the purpose of each energy use and
the ways energy could be conserved.

Social Studies Students list items available for use in the home
which are considered luxury items, convenience
ittms, and necemity items and do a comparative
study of costs in terms of energy usage.

An Students design logos and slogans that will inform
people about the need to conserve energy. Students
paint a mural using these logos and slogans. After
securing permission from local merchants, students
reproduce the mural on a store window to further
public awareness of need for energy conservation.

Music Students make a class collection of songs related to
energy and learn to sing the songy. Using some of
the songs they have learned, students write and pro-
duce a play to be presented for the student body.

Health Studsnts compare health problems of the United

States to those of countries that have less energy
. availabie and determine the role of energy in pro-
viding good health care.

Q 29




GRADES 6-8 MATRIX
OBJECTIVES FOR ENERGY EDUCATION

0

stand the nutrition and
energy cconomics of food
groups.

of advantages and disad-
vantages of adjusting life-
styles to maximum energy
efficiency.

stand that career choices
are affected by availability
of energy or by alternative
sources of energy.

nize personal satisfaction
associated with favorite
recreational activities in
terms of energy cost.

Coasumer Individual Well-Being Career
L
Koowledge The student will be aware | The student will be aware | The student will be aware
that energy is transformed | of interdependence of | of various career oppor-
with & loss of energy dur- | energy use and personal | tunities involved in the
ing each transformation. |comfort. transformation of energy
from source to usable
product.
R
Application The student will be cogni- | The student will under- | The student will be aware | The student will relate | The student will be able
zant of the forms of en- | stand that temperatures } of careers associated with | favorite recreation activi- | to identify uses of land
ergy used to produce basic | vary over different sur- energy transformation. ties to energy require- | and compare job oppor-
food groups. faces, such as earth, ments of each. tunities and economic im-
. plants, or fabrics. # portance of each use.
Valuey The student will under- | The student will be aware | The student will under- | The student will recog- | The student will be aware

of advantages and disad-
vantages of different land
uses and of how the use of
land affects choices people
have.

# SEE ENERGY EDUCATION ACTIVITIES EXAMPLE PAGE 11.

31




GRADES 6-8 ENERGY EDUCATION ACTIVITIES

SOCIO-LEGAL AND KNOWLEDGE

THE STUDENT IS AWARE THAT TRANSFORMATION OF ENERGY FROM SOURCE TO
USABLE PRODUCT PRESENTS ENVIRONMENTAL AND ECONOMIC ISSUES. The following
WMemeﬂd&MMMhWNMNbM.

SUBJECT CORRELATING ACTIVITIRS

Language Arts Students interview senior citizens and compare to
the present the lifestyles and economic and en-
vironmental problems of earlier days when energy
use was not a3 limited. Students interview senior
citisens to determine what alternative energy
sources were used before present-day energy sources
were available.

Social Studies Students investigate the environmental and
economic impact on the community of the use of
various types of energy.

Students design an experiment to change energy
from one form to another,

+—4

Health Students compare types of current health problems
e of the community with health problems of earlier
daylwhenenergyuuwnlfrmionofpruentme.

Mathematics Students plot the economic value of energy produced
and the cost of dealing with environmental problems

Lh incurred.

Ant Students make a diorama of events in earth history
that have caused resources to be concentrated in cer-
tain locations.

Music Students experiment with amounts of electrical
energy required to produce sounds in various in-
struments and in amplifier systems.




Consumer

GRADES 9-12 MATRIX
OBJECTIVES FOR ENERGY EDUCATION

Individual Well-Being

Recreatioaal

14}

Socio-Legal

The student will under
stand that energy conser-
vation and alternative en-
ergy sources will affect
consumer behavior.

The student will describe
an energy-efficient home,
car, school, and ap-

pliance.

Values

The student will list the
specific advantages and
disadvantages of acquir-
ing an energy-efficient
home, car, or appliance.

The student will be aware
of the interdependence of
personal  well-being and
comfort and energy con-
sumption.

terns of energy use and
alternative sources of
energy affect career op-
portunities now and in
the future.

The student will be
aware of how the avail-
ability of energy and
effors to conserve will
affect recreation and

lifestyle.

The student will under-
stand that improved en-
eIgY conservation prac-
tices and alternative
sources will cause major
changes in individual
lifestyle and world

society.

The student will iden-
tify major changes
which energy conserva-
tion practices or which
alternative sources of
energy will have on job
opportunities in the
major occupational
clusters.

The student will list and
compare energy efficient
vs. inefficient recre-
ational activities in the
areas of mvd. 'wlnl
hobbies, and home care.

The student will list
major changes in law or
social customs which
bave taken place in the
arem of transportation,
housing, and recreation
a8 a result of energy
shortage.

to understand the effects
of energy-efficient deci-
sions related to transpor-

tation, housing, and

recreation on personal
comfort and well-being.

The student will list
the changes which have
occurred in his or her
parents’ carcers as a re-
sult of changing energy
availability or sources
and how this has af
fected their priorities in
life.

The student will iden-
tify changes which have
occurred and project
future changes in his or
her recreation lifestyle as
a result of the current
energy situation.

The student will be ahle
to compare the present
and projected laws and
customs in the areas of
transportation, housing,
and recreation as a re-
sult of energy con-
servation practices.

Tbsm-: ENERGY EDUCATION ACTIVITIES EXAMPLE PAGE 13.
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13

GRADES 9-12 ENERGY EDUCATION ACTIVITIES

INDIVIDUAL WELL-BEING AND APPLICATION
M

THE STUDENT WILL PROVIDE EXAMPLES OF HOW GROUP AND INDIVIDUAL WELL-
BEING ARE IMPROVED BY ENERGY CONSERVATION IN AREAS OF TRANSPORTATION,
HOUSING, AND RECREATION. The following activities illustrate how one instructional cell of the Energy
ConcemMatrixi:appliubletoaevenlmbjecu. This is not an exhaustive list of possible appropriate ac-
tivities. Tbetemherahoﬂdndamtheawﬂherhnm«bnduperkncutowtthepmkuhrneed:dhhw
her students.

SUBJECT CORRELATING ACTIVITIES

Language Arts and Language Learming Students debate voluntary changes va. govern-
mental control as a necessity to make changes in
energy consumption.

Social Studies Studeuuintmiewpeoplewhorodetnimwyun
ago and people who have ridden trains recently and

compare their experiences. Students debate the
. merits of mas transportation as an energy-saving
method.

Science Students place glass microscope slides covered with
petroleum jelly in the exhaust of three different
vehicles and compare the amounts of particulate
matter expelled.

Health Students predict the air pollution effect if no students
drove can to or from' school.

Mathematics Students design a scale to rate well-being of in-
dividuals riding in a vehicle and graph comparisons
of different size can.

Arnt Students express one person’s feelings about the
need for energy conservation in areas of transporta-
tion, housing, and recreation.

Mus:: Students develop a rhythmic choral reading to com-
pare the sound levels of different kinds of transporta-
tion.




14

COMPLIANCE STATEMENT

mnmmmwmmmmmmm
.mmm.mmwmmnm
m«ummmnmmmwmmuum

mmmmmmmmmm
mmumunmnuummlwm
nmmmmmmuumw

Hmmhhmmmg,m,m,w
MNMGMNMMMMMM

ﬁmmmnmmdnmwwm
mmummmmmmm

hmwmmmm-mmmmmmw
mummw-m«mmmmmmnnm
dmmmmamm

m-mumwmmmmmummmnmbmmm
Civi Rights, Department of Heaith, Education and Weifare.

RMhaMMMMMWhWWMMMWuMM
Wmmmwmmmmm

mmmAmnmonm; EDUCATION OF THE HANDICAPPED ACT
®.L %14
mmmmmm,mmmumnmmmmnu
wmmu.umumhmmmmwm
wmmn:.mw.mr«.m%mmmm
mmmmmmwm

TITLE IX, CIVIL RIGHTS ACT OF 1984

mmmmmmamummmmuwmmu,u

Mmmnmmmmamwmmrm
Agency.
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This section provides three checklists to be veproduced for esch
participant relative to Rlectricity and Heating, Veatilation and Afr Coa-
ditionjng, and Transportation. In addition a special section for secoundary
schools by sufficieat Batter is provided. This activity should be fater-
Stated with & discussion of priorities and how to uanage the local publ;

of emergy uwse.

Cavtion! The checklists oftem involve detailed discuseion as to the
feasidility of some practices. 1It i3 the goal of this activity to goliett
Comments and discussion but uot' Argument. Stress the availability of e

energy audit from the govermors council of energy rescurces or the local
pover companies. Ask §toups to gather im smal) §roups to rank the possidle
Practices they may use in their local school.




Quick Fix Energy Saving Measures
for
ELECTRICITY AND LICRTING
in
Region VII Bducatiom Service Ceater Muinistrators

There has beea a counstant escalation of electrical wee in schools for the
past thirty years. Lighting levels have tripled, air conditioning s
commceplace and the curreat trend in school architecture is to build cli-
Wate controlled, sesled eaviromments. These trends have resulted a the
situation where over uinety percent of the schools' electrical budget 1g
used for lighting and climate control. The practices iisted om the check-
list are a campilation of suggestions from the Departmeat of Energy, Vea-
turs County Schools, and the Texas Governors' Council of Energy Mesources
a8 effective in reducing this huge energy drais, Soms of these practices
Tepresent a departure from traditional procedures. Because every school i

your school. The basic need for reading is 50 foot candles. Consider win-
dows, skylights and other natural systems to supplement your lighting sys-
tem. The best practice is ome vhich imvolves changes in behavior of the

responsible people. Involve students, teachers and maintenance persounel

to change their actions toward a more energy conservatiom consciouvsness.




‘Quick Fix Energy Saving Measures
for

. ELECTRICITY AND LIGHTING
in
Region VII Education Service Center Administrators

Please place a check in the appropriate

Current Possible
column for each item.

Practice Practice Next Step

1. Secure electrical energy utilization
data to individual schools each month,

2. Replace indoor and outdoor {ncandescent

lighting with florescent Or mercury vapor
lighting.

3. Replace florescent tubes after 80%
of their lamp 1ife.

4. Clean florescent

tubes at least svary
six momths.

3. Lowr the temperature setting for

. electric hot water hesters to the lowest
level acceptadle.

6.

Turn iights off in unused classrooms.

7. DReduce lighting levels in cafeterias,
Symnasiums, common areas and halls to
lowest levels based upon safety require-
wents. 30 foot candles or less.

8. Reduce excessive holiday lighting.

9. Rliminate all possible lighting during
won-use hours.

10. 1Instruet night custodiang to light

caly the rooms and areas they are cleening
at the timae.

11. Use only full washer and dryer loads
in school laundries.

12. Schedule daylight cleaning when
possible.

Developed by R M. Jomes and Mike Owens
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Current
Fractice

Possible
Practice

Next step

13. Reset automatic timers regularly
to utilize all available daylighe.

14. Turn off electric typevriters and
other clerical equipment when not in
use.

13. Reduce use of appliances, coffee
pots, and room heaters.

16. Restrict use of parking 1.t 1lights
to times when school activities are
held.

17. Schedule meetings into facilities
of the proper sige.

18. Paint walls, and ceilings with light
reflective colors.

19. lavestigate the use of dimmer
svitches and separate lighting circuits
for areas which are not in constant uge.

20. 1Inatall switches in rooms s¢c that
light near windows can be turned off
vhen there is sufficient natural lighe.

21. Sub-mater electricity so that a
true charge by building can be
deteruined.

22. (List your own suggestion)

23. (List your own suggestion)

24. (List your owm suggestion)

Developed by R. M. Jones and Mike Owens




Quick PFix Baergy Saviag Neasures for
WRATING, mm m AIR CONDITIONING
Regiom VII Bducaticm cheo enm- Matiaistrators

The Veatura County publication mede the point that "The preveiling tamperta-
tures ia today's classroome are a product of our culture and mot voqui remants
of eur bodies. Nor dees lovering the termpersturs ia wiater or increasing
it in the summer to curremt tecommended energy-saviag levels effect health,
leatning or achievement.” While some practices in this area are aleo effec-
tive in slectrical emergy savings, the complex intermingling of natural gae,
fuel oil, and stesm with slectrical energy gemeratiocn roquive specific com-
siderations in how we iicat and cool our schools. The practices listed om

tae cheekliat are a complication of suggestions frem the Department of Emergy,
Veatura Coumty Schools, and the Texas Govermors' Coumeil of Ensergy Mesou=nes
as effective in reducing this huge energy drain. Some of these practices
Tepresent a departure from traditionmal procedurss. Because every achool is
different you should comduct a complete energy audit for specific changes

ia equipment and comstruction. These suggestions imvolve little or M cost.




Regiom VII Rducation Service Center Mainistrators

Plesse place a check ia the appropriate
column for each item,

Wt Currently
Fesasibdle

1. Minimize utilization of portable
heating and cooling units.

-

2. BRetablish appropriate local set-
tings in all classrooms.

. Regularly check the accuracy and
efficiency of all temperature comtrols.

4. Iavestigate the utili-ation of
vatursl heating and cooling cycles
through ventilation and open window
.controls.

S. Do mot restrict air flov around
thermostats, and vents,

6. Do mot charge thermostat settings
to imcrease rate of cooling and heating.

7. Shut off or Put on automstic night
time setback all heating, cooling and
equipmsat during non-school hours and
vacations

8. Iovestigate the use of drapes and
blinds for Passive thermal comtrol.

9. Coanduct staff inservice on the
Operation of heating, cooling, and
ventilation controls.

10. Comduct regular inspection,
clesning, and maintenance of all heet-
ing, cooling and ventilation systems.

11. Comsolidate summer school classes,
night classes, and meutings in adjacent
roome to elimingte excess air condition-
ing.

Developed by k. . Jones and Mike Owens




12. Install automatic door-closing
devices.

Current
Practice

Possible
Practice

¥ot Curteatly
Feasibdle

13. Close or cover baffles and vents
on cooling systems during the heating
season,

14, Investigate the use of heat
recovery devices to utilise exhaust
afr.

15. Implement o cooperative infor-
mation program to inform children

and pareats about pProper seazomal
dress.

16. lovestigate the uge of solar emergy
23 2 supplementary heating source.

17. Cheek for leaks in weather strip-
Ping around windows & doors.

18. Keep thermostats free of dirvect
sun & heat producing lamps or appliances.

19. (List your owm suggestion)

20. (Liest your own suggestion)

Developed by R. M. Jones and Mike Owens




Quick Fix Energy Saving Measures
ia

TRARSPORTATION
for
Region VII Rducatiom 8ervice Center Muwinistrators

The school has accepted the Tesponsidility of transporting students to

ita facilities, on field trips, to athletic onﬁtc and to extra-curricular
activities of a broad Rature. In addition, more and more students, faculty
and staff are driving their personal vehicles to school and on school buai-
Dess. Staff inservice, student transportation programe and volunteer ve-
hicle sharing can have enormous impact om our utilization of Sasoling and
other petroleum Products. The practices listed on the checklist are a
compilation of suggestions from the Department of Energy, Ventura County
Schools, and the Texas Governors' Council of Energy Resources as effective
in reducing this huge Snergy drain. Some of these Practices represent a
departure from traditional procedures. Because avery school is different

you should consult al1 persons involved in transportation to develop realistic

goals and plans.
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Quick Fix Energy Saying Measures
. in .

TRANSPORTATION
for
Region VII Rducation Service Center Muinigtrators

Please place a check in the appropriate Current Possidle
column for each item. Practice Practice

Next Step

1. Review security procedures for all
vehicles, storage tanks, and pumping
facilities.

2. Conduct inservice for all drivers
and maintenance personnel on fuel
efficient operation of vehicles.

3. Utilize trip recorders or logs to
record vehicle operation data.

4. Utili ¢ & central vehicle cﬁeckout
Operation data to consolidate trips.

3. Investigate the utilizatioen of
intermediate size buses and vans for
small group transportation.

6. Develop incentive programs for walking,
bicycling, and car pooling for students
and staff,

7. lnvestigate changing attendance
boundaries to reduce trip distances.

8. Reduce school year to minimum number
of days legally mandated.

9. Combine field trip requests from
more than one class or school to insure
full bus loads.

10. Coordinate athletic even schedules to
allov several teams to travel together
in vehicles.

11. 1Investigate sharing vehicles with
neighboring districts for all athletic
and scholastic events.

Developed by R M. Jones and M{ke Owens




12. Bncourage employees to eat lunch on
campus or at their work stationm.

Current
Practice

Possidble
Practice Next step

13. Use closed circuit television or
confersnce calls for staff meetings.

14. Have vegular mintenance of vehicles
including change of air cleaner,

15. Install cruse controls on vehicles
and set governors at a maximum of 55 mph.

16 Ramove unnecessary weight from
vehiclaes.

17. Purchase smaller energy efficient
cars for staff use.

18. (List your own suggestion)

19. (List your owm suggestion)

Developed by R. M. Jones and Mike Owensg




The following resource guide is en excellent grouping of the aveilable
curriculum materials in Energy Bducation. The complete book should be
purchased by any school interested in providing an Energy Bducation Pro-
gram. The referenced materiales are organized by grade level in the lgt-
et chapters of the book. -
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For informetton about curreatly availaple easrgy education materials pudlished
by the Department of Energy write to the U. S, Department of Energy, Technical
Informatfon Center, P. 0. Box 62, Oak Ridge, Teamessee 37830. For ¢ listing

of films available on free loan, ask for the Energy Films Catalog; for a Jisting
of free booklets and currfculum materials, ask for the Selected Department of

Energy Publications.
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1. MEDIA

A. - Mdiovisual ¢
+ Vo Mdiocassettes and Records
AL!MTIV!S TO BURNING
m Center for Casmu Studies, 8110 Webd Avenwe,
. Holl v CA 91608
Pﬁce' $is Level: 7-12
On, Robut ucm wwwm of v
¢ conaludes we m
20 emergy Ma.etn #u
Y AMERICA POPULAT IO 8 mess
Educational Record sms. 157 Chambers Stmt. .
Wew York, NY 10007
. Price: $6.50 Level: 7.12

On&-ual:m cma;mm‘wmm

ox outside res .
DARKNESS FOR OUR CITIES - |
Thc Center for Cassette Studfes, 8110 Nebb Avinue,
Nollywood, CA 91605
%ﬂ; Sa‘ ‘ Level: ;;lzu
a discassdon of Awerica’s energy enlsds.. Dr. Robert
Rienow, an an euthorlty in envirommentat sclences (777
statistics that exe (rlghtening. . sl
ENERGY & FOOD PRODUCTION: CONT TEMW & ALTERNATIVES

American Association for the Advancement of Science Audfotape
: Proqrn. Dept A, 1518 ihsuchuntts Avenue W

Pﬂcc '?36 0d Leval: 11-12
™ 4 aducmu.u o{&enaaauupmmy

consumplion and food production. The af new
production and tuhnot:gy 4 3;‘1?::3.‘ i
ENFRSY & OUR ENVIRONMENT  (1970) |

Coronet Fﬂlls, 65 E. So. Nater Street, Chicago, IL 6060
Price $51.00 Level: 4-12

tmammummuuo %yuwvwm
envirommental eonceans.
cuggudqmuluuudcd.

A Leacher uw.cmhw




Audiocassettes and Records

ENERGY & SOCIETAL DEVELOPMENT

Tt Mmerican Association for the Advancement of Science Audiotape
E Program, Dept. QA, 1515 Massachusetts Avenue W

Washington, D¢ 20005
B Price: 119 95 Level: 11-12
(President

THE ENZRGY CRISIS: _IMPLICATIONS & ALTERNATIVES

American Association for the Advancement of Science Audiotape
- Program, Dept, mioc}gs Massachusetts Avenue MM
Price: $12.00 © Level: N-12

which examines components o toei.c.at'mgdw. Tdeas
“for changing u‘e—st;te:? to‘uduce energy demand are explored.

THE EXPLOITATION OF NATURAL RESOURCES
The Center for Cassetta Studies, 8110 Webd Avenve,
N, Holl{nod. CA 91605 ‘
Price: $12.00 Level: 10-12
This text xevealy the xploltation of the resources of
developing mations by the industrialized mations. It

makes &em&attﬁcm tnergy calads has aesulted
rom over-comsumption of our non-reneable resources.

FREE LAND & ABUNDANT RESOURCES ’
The Center for Cassatte Studies, 8110 Webb Avenue,
N, HoN . 91605
Price: $12.95 Level: 10-12

huuuamtyauo the roots of.U.S. affluence and
m&pubtz‘ thgmo: Pm:ﬂgdqud Apeahi 0§ how l.nu‘:&u
American dream o equality freedom was rooted
tadapdabundquauomu.

FUSION ENERGY: POWER OF THE FUTURE

The Center for Cassette Studfes, 8110 Webb Avenue,
N. Hollywood, CA 91605 '

Prim $12.95 i Level: 7-12

In Lext a pan cudses the pects of . n

power. The panel ﬁa dome dw&iuf‘:‘au-ﬁou.‘ %

condensus 48 that {usion powenr offens great promise.




Mdiocassettes and Records = - 0 . n

The Center for usntg:&twn, amm Avenve,

mé.: $12,95 TR %ml.ml, 4-5‘
01“% mu
Nan wekes

'C‘wwé e 0‘ z‘u g'm . .M.‘ - NG
mhniau, mmmsmmm;w -::?m

Q@

‘The Center for Cassetts stums mwm Avm
N. Hollywood, CA 9160

“roll Assochta. 320Rt l7 mm N 07430
. :rigu $5.50 each I.evel - 1-4
. € cassaties, sciehtl come

childien

, muﬁﬂﬁ:w& ThutcwuLuu

mmm . m s f s R .:LA

Amecican Association for the Mvancement of Science Audiotape
. Dept QA, 1516 hsnchsitts Avenue WY,

: Huhingm -$o005 ,
Price: $19.95/first  session « = - Level: 1112
, Tlu.; “ $16. 95/0:2 additioma) session
{ a taped eusslon o curaent and ¢ world
. energy slluation s it ﬁh the Americas. mmha

attention is glven to the developing mations. (J. Fredrich

Weinhotd, Foad Foundation; Edmando de Alba, Natiomal Counclil
F of Science § Technology, Mexico)
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Audiocassettes and Records

OIL FROM THE OCEANS: PROMISES & PROSPECTS '
== T THC OCEANS: PROMISES & PROSPECTS

American Assoctation for the Advancement of Scimco Audiotape
oy st Dept. f 1518 lhsachusot ts Avanue W

;:L«“ &.aa' m & La‘m ll-lzw
rmm ¢ Mam ox increas
offahore oil production. ' otus & on problems 2o be

Chﬂdrun's loa& & m:ic» Ccutor. 5373 ¥. Pico Bivd.,

"
Mce G5 Lml K

' Thc Center for Cassette Studies, 8110 ebd Avenve,
. Bl » CA 91608 | |
22.1:' i et isaion oy & Py
pA a dource
ond they insiat thet ? -dzt Ve way o {usdon pewer .
in a {ew decades. inaisd on Aeactors, whick
Lhein o {ael, will feke over eergy production,
POMER FOR THE PEOPLE
The Center for ané;tq ‘Studfes, 8!!0 Webb Avenve,
N, Hollrood 91605
Price: 5.95 ’ Level: 10-12

Human and beast, mduduta aunbemmaau all
hvcbemhmauudtamduupm,wnmwuzu
MMO‘W mmmwmm

10 cope with it.

and 4ome o(thtmnyabwgdwued

bep;;;an AssD:cphta:n {gr tfg Adv’a‘lzscuent A:f Sc‘lence Audiotape

ram, t. Ssachusetts Avenue M

Washt 30008

Price:. '?19 95/first session Level: 11-12
$16.95/second sessfon

Thu lape discusses Uuu &Ltumuvc means of power

. 55




Mdiccassettes and Records

THE_RESOURCES OF POMER ' i
Canter for Cassette Studies, 8110 Webb Avenve, '
. Hol} » CA 91608 '
ce: $18. ‘ . _ Level: 10-12
i “‘Ml tn . du.: m"‘ naturel
oneRs ]
pmhioin Antacions . eMevsloped watd end
Canadian-Americen .

RESOURCES TODAY & TOMORROM

The Center for Cassette Studies, 8110 Webd Avernye,

Price: 8"5.95 Level: 10-12

T™wés elte points out thet the world's rpsources
:‘mmzmuwm“%
place ax mum' donend on the, (IRLLE hamty exsiroment.

SCIENTIST DIXY LEE.RAY

. The Center of Cassette Studies, 8110 Webb Avenue,
N. Hol} » CA 91608
':"‘22."‘” e, Lee M&ﬁ
[ cassette,
percent o mmywu supplied
2000, po free and safe. She enswers of
atomic plants by pointing out that it

"

3
2

I

E
;
K
E
£i

. 12 tells the ol
BT et s S LT Rl
mechanical age.

SHAVING THE FACE OF THE EARTH

The Center for Cassette Studies, 8110 Webb Avenue,
N. Hol} » CA 91605 '
Price: £16.95 Level: 10-12
In every state of the Union, mcuntairs have been Aeduced
¢ ugly aubble, rivexs have beex polluted and wildlife has
mining. 1In this cassctte, Herry
evils of atrlp mining.
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MEDIA
A. Audiovisual
3. Fllmstrips and Om Fiimloops

THE ATOM: MAN'S SERVANT .: .. e U
Encyclopatite- Brftannica Education wm.

425 N, H‘chnn Avc v Chicaqd, I - 60811

z'cr $49.50 TR

. wmmmumeuu of; thcm )
ATOMIC ENERSY: A SERIES

Vol Sclences, Box 59'9. smm. L m(n
Pr:cr~ tls:e& “Level: 9-12
unm ow.u Mﬂlu ud

aamm 1t covm a«tu-tc v medap
AT(H!C MS&&* H!STMY OF Tﬂ! Mﬂ!

Universal tion sod Viswe! $, . - ‘
- ~=100 g: Evcs iversal City Pfun. Unic.rnl cm. 91608
;rbigo- ‘ u,og I m “Level: ‘7;12
. senied 0 nirips xplaing ‘nadiine o alom
. and Mu«m héstory and beliefs surrounding 1t
e 4 Mmmdmoqcmwmzwuuuou
A pencaful purposes ;

Uﬁm Learning, 6633 West Howard Stnet "lﬂes IL 60643

Tﬁu m Introduces basic pb&upeuu:ﬂ s.om
e o

- and how.atoms hold and xelease enendy. 1¢ 48 suitable as a

W -An chuu.ww ox physics, ‘

BASIC ELECTRICAI. PRINCIPLES

Sinqer Education Division, Society for Visual Education,
T 1345.D1versey Parlm s CMcnqo. IL - 60614
Price: $54.00 " level: 6-9
T*e set ‘contains (our

m tuclm'a
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Filmstrips and 8am Fiimloops

. BASIC RESOURCES (Two Parts) - .=«
mA IM." h. 'M‘nm"
n'i“”gigsn}gu ‘e::e')““y ML 1 7412

ce: . Ccass s 8 evel: -
mom) 4 » Wﬂu a‘lm
'WM“WQM.A Pmli‘::uuw

« Stnger Education Division, Society for:Vidual Education,
145 01 ‘It 60614

w‘ﬁi‘ nw . . i Level: 6.9

K’ ~eolon, sound (ilmatiip with o Leacher's
Ltuaiuuoncogtfu key units in the development o
hydroelectric. power on the Columbia Rivex. . .

. L g b
: § SEP
L]

oo ‘Hubbard, Inc., P. 0. Box 105, Northbrook, IL 60062
T !{Luu SWS.Q@ ‘ < ln M:‘nl:u%&“
g @ deried of seven super . . 4
various chemieal combinations and deparations and the

concepts that deal with watex and Light encrgy

COMMUNITY FOOD ENERGY FLOW : ’ !

Stnger Education Diviston, Soctéty for.Vivuil Edueation,
... 1345 Diversey Parkway, Chicago, IL 60614
~ P;:nca:"l sl‘&so S P‘lo : ~'ﬂ;°|“.cvel: :3“
Thaoug ~colox natune photography, this sound Ldp
Antroduces the concept 04 food en ‘§Low through food cheins
and food webs. A teacher's gw(deogy{ndudw.

CONCEPTS IN SCIENCE SERIES, SET IV

Eye Gate Media, }46-01 Archer Ave, Jamatca, NY 11434
:me: $74.70 (with cassettes) the Level: 7-9

det of six {Elmatrips explones - physical world,
Weights a-s Readures, ‘energy, weather,  heat, deasons, and
Lhe u&&'&‘MQW that axe esvered.




Filmstrips and owm Fiimloops

CONCEPTS IN SCIENCE SERIES, SET V1

£ve Gate Media, 146-01 Archer Ave:, Jamafca, NY' 11435
Pricat. $24.70 (with cassettes) - - Level: 7.9

This set of six ¢4 & ied L0 eugment science
mwﬁ&u‘w&gw‘um eLectrical

enengy, of Liudwg things ere studied.
Price: $6.00 . Level: 4-8
The {4 uamqosmmn'lm

g Acdounces.
1£ explains how resounces affect the Lives of people in
né. ' ‘ l

TIt{-Media Products, Box 5097, Stanford, CA~ 94305
Price: $11.95 o Level: 9.32
This' fltmstrip explores the development of an

consuming s0cdety. 1t nclides the histong of
auduugy.. ) -

. -THE_ECOLOGICAL CRISIS :

~ @ + ED Productions, P, 0. Box 1608, Burbenk, CA 91505
~ Price: $81.5n recordy ) Leval: 7-72

" ECOLOBY: _UNDERSTANDING THE CRISIS

Encyclooedia Britannica Education Corporation,
425 N. Michioan Ave., Chicago, IL 60611~ .

Mf:: g‘c&ﬁa kay' ndexstanding today's exvi

Ecology (] Lo understanding 4 ewirommental

crldds-~-an understanding wamwm of our
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Filmstrips and Sam Fiimloops

ELECTRICAL ENERGY

Slnzr Education Diyiston, Sochty for Vinﬂ Educatiou.
5 Diversey P2 cago, Il . GOSN
317,00 (ui cassette) -4 - Lml: 6-9

’ 'lmmagpw&wﬁo elictale power to sustain
amaugmuw« ‘;‘.

ELECTRICITY

&cgchmta fritannica Education Ca ﬁw.
foan Ave., Chicago, IL 6061}
Price: I.ml 4-6

. This aet o{ aevcu {4bmstrips explaing the mcpu o{

- !lc&ﬂeduemtcdug curtent,
Andutators and conddetons, amwmnﬁ:

thcma(du.uangn anbm&ma
. - ELECTRICITY ansmmwconsmm ’

Spartan Graphics, 288 §. State St., Sparta, MI 49345
Price: $40.00 (both Fimtrips) - - Lleval:  §-9 . .
These fimitrips coven the qeneaation, m duu.uw

R,
) 424 and wis u rndudd e tucm
| A e

Lsmtgm AT WORK: A SERIES
Singr ldoution Division, Society for Viwﬂ Eduution.
Price: 78 rsey Parkway, Chicago, IL 60614

These fubbosabon sound w thixteon minutes
l.wu&éae the many uu“g?‘gmwym‘? Ll are
"Light § Heat ¥rom &wu.q,' "Cool Light Faom Euctlu(uty "

*lagnetism rmuwmu% dcauphlnuphou, ’
"I?!uman § Transformers,”” and "Eltwwlytu.
EI.ECTRIC!TY' CELLS A CIRCUITS

Hubbard, Inc. » P. 0. Box 105, Northbrook, IL - 60062
Pme $l75 tr.:v:l: 7-12

4 a uuu 04 seven’ bom §lmLoops . emondtrates
electric cells and and cirewits,

60 ®




Filmstrips and B Fiimloops

ELECTRICITY IN OUR LIVES .
Troll Associates, 320 Rt. 17, Mahwah, NJ 07430
Price: $24.95 - ' T level: 2-8
.This Stom_{ilmEoop exploked such concepts a4

power station to howes. 1t emphasizes th
m«me' of dwutc;.tylnm.dauyuvuy ‘

ELECTRICITY IS ENERGY

" Outdoor Pictures, Box 277, Anacortes, WA 98221
.Price: $20.00 {sV{des) . Level: 2-6
This ﬁs'&fm deals with electricity
coLor-4 ) R_eLe as energy.
1t U saltable for background materiat ox:ad & supplement
20 introductory selence studies.

ELECTRICITY MAKES MAGNETS

Hubbard, -fnc., P. 0. Box 105, Northbrook, It. 60062
Price: 3175.(‘)0 . Level: 7-12
This: senies of seven §ilmloops s hows. how electricity
makes magnets. Comcepts from inductive $eld to electrle

- Moloks axe shown. SRS

ELEMENTARY SCIENCE SERIES

Colontal Films, 4315 N, E. Expressway Road,
Doraville, 6A 30340 ’ ]

Pme: $480.00 m.th ; Level: .l-sw

T i8°a senies of 88 fitmstrips wi 8 Leacher's guides.

Some subjects included are Living matter, air and watex,

acw.tu',t,hux,u.ghx,mdmugy, S

. EMERGY: A STUDY OF RESOURCES

. Q +ED Productions, P. 0. Box 1608, Burbank, CA 91505
Price: $110.50 (records) Lavel; 7-12
_ $122.50 (cassettes) ,
This series presents a problem which threatens to change
thccwuo‘muuoumhmmmhuﬁue
futune. 1t llustrates a meed for @ change of Lifestyle
2o conserve our romaining UGy reserves,
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Filmstrips and owm Fiimloops

ENERGY: ABILITY O DO MORK (A Serfes)
M
Afms Instructional Media Inc., 626 Justin Ave.,
Glendale, CA 91201 = ' Cein Ave.

Price: $130,00, ooaes ok kevel 146
This ) {

ENERRY & THE EARTM )

Lyceun, Inc., Box 1295, La Punts, CA 91749,
Price: $46.n0 (with cassette) : Level: 6-12
This 4 a foo-part cobor |

ENERGY & YOU: CONSERVING ENERGY c
Visual Education Consultants, Inc., p. 0, Box 52,
Medison, W1 - 5370 ,
P:Lc'eéh:z.so Level: 7-92
Thii ~and-white {itwmstrlp outlined many ways we can cut
dows: our owm cnm-ptjm of fuel bgmmuuey dupplies
slreteh funthen. 1t descrlbes the “energy ealads®,

THE_ENERRY CRISIS

Donars Productions, P. 0, Box 24, Loveland, CO 80537
;:Ace: aSG.OO ed d-u! 3 tk"": 5-8 od ¢

(4 colon-caption filmp i Cuddes. Lhe growing need {or
energy and oun di amvu. Posadble solutions of{ened

are the use of nuclear eneray, ‘wind power solar ,
haAnessing the tides. i cretay, and

THE_ENERGY CRISIS: DEPLETING THE WORLD'S RESOURCES

Current Affairs, 24 Danbury Road, Wilton, CT 06897

Pm:e: $24.00 depth dn Li:el: 7-12

This (itmstrip is an in- dnalysis of ¢ effects energy
shortages could have om the uedL for economie and 4ociat
progress. The (ssue of dewlnpl.ng new ow:sy sources while
protecting our enviromment {4 also discussed. -
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1. NEDIA
3. Books
1. Background Reedtng Materfal

TIVE SOURCES OF ENERSY
The Subu‘;y’:ms. 815 Second Ave., New York, WY 10017

Price: $7.9 ﬂ ai e Lovel: 6-12
] , -@ comprekensdve guide
. : ) the.eneagy crumch, It
! U and in '
X ME A QUFSi ABOUT THE ATOM
Authar: S. Rosenfeld"
mmr:use. Oiv. of E. M. Hale & Co.,
rside Plaza, New v rk, ]
. Price: $4.69 n rork» NY 1001 Level: 5.8
This book {4 suitable as estichment or aleme
. material for didcussdon or imqainy. 1t covers basie
atomic structure in simple Loams, :

ATOMIC ENERSY (1970)

Author: M, Gafpes » '

Grosset & Dunlap, Inc., Publishers, 51 Madison Ave.,

prica: orag” 00 Level: - 8-12
ce: $4, © Level: -

This book outlines the physical principles behind muctear

powexr. 1t also descalbes the peaceful uses of the atom,

ATOMIC ENERGY FOR MUMAN NEEDS (1973)

" Author: D. R. Michaelson '
‘ Julian Messner Div, » Simon & Schuster,
Simon & Schuster Bldg., 1230 Ave. of the Americas,
New York, NY 10020
Puje':” :7.29 o which Level: ZIZ
T 0k covers the ways in alomic energy i being
uded. Uses in fields such as medicine, industry, and
¢ are documented.




Background Reading Matertal

ATONS § ENERGY (1976) o
Author: Ardley
Frenklin Watts, Inc., 730 Fifth Ave., New York,. Ny 10015

Price: $5.90 Level; 12

, 5. '
h e e S

wmmmmummum.wm

Authors: - Brende whe Robert Vate - -
Dniverse Books, 381 Park Avenue South, ™ Mew.York, NY 10016

. m' Nc .“ :. N
Two offer practical soly Lo the building of
a house that operates ladependmtty it mediate
enviromment. This mtu—xmummmmu
class projects, A
CARELESS ATOM (1969) - .

Mht: jifﬁ?ﬂm‘ “ Two P It.St t | Boston, MA 02107

on n . wo Far reet, »
Price: $5.95 v Level: 9-12

Careless Atom L4 an exploration o Zhe present apd potential
Wmmum‘ugm. 1t & wmitten n

PT OF ENERGY SIMPLY EXPLAINED (1964)
Author: M, Mott-Smith

Dover Publications, Inc., 180 Varick St., MNew York, NY 10014

Price: $2.715 (paperbackf wl.evch * 10-12
Energy conservation, eminopy, engines, ipllan topics
a::,‘gouued with 4tress on ninefeenth and Loentieth century
developments. This book contains thirty-three Llustrations.

o
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Sackground Aeading Meterial

THE CONCRETE APPROACH TO ENERGY CONSERVATION
Portland Cement Assochtion. 01d Orchlrd Rd.

Skokie, IL oo
Price: $2, m I.ml' 10-12
This book presents data for and

{nsuleasing properties-of -eoncrete s #ﬁmot

el condlnuction. It dmmmmmﬁmm«

o4 eomm

. COMSIDER THE PROCESS OF LIVING

 Mithor: W, . Eddy, Jr. ot a1, - ..

.mmt::: Fmtion., 11!7 Massachusets ‘Ave., W,
nga 0 Level: 9-12

Twmmmmumuth basde elements
mmemmumh tttwb:o&muﬁeaudu
L foundations of plant and wu‘ex ar, wter,
earth, and energy.

COPING WITH THE OIL CRISIS: FRENCH Am m EXPERIENCES

Author Horst Hnadtrshmsm ;
Johns Hopkins Unfversity Press, Baltimn. MD 21218
Price: $2.95 (paperback

$7.50 /hardcaver  Level: 12
This bootupluuandcoipqu:eg:mp France and

COUNTDOWN TO A MUCLEAR MORATORIUM
——_— " RLLLAR NORATORIUM

Environmental Action Fotmdltion. Dupont ﬂrclu Building,
Suite 724, Washington, DC

Pme $3.00 ) Lm} &:0-12
T AMOJMMCAMM¢RWM”0 safety
and ecomomic arguments against muclear pomgq,,. 1t also

analyzes the potentials for energy wmuva.uan and
rénesmble resources,

89




Background Reading hpﬂﬂ

OMINIDS THE VEST: THE REPORT ON THE BUREAU OF RECLAWATION
Adthors: Berimen and Viscusi ’

Penguin Books, 299 Myrray HiT) ‘Parkwy,
East Rutherford, W 07073
ce: 50 _ Level: 11.12

Price: . ,

This book {4 part “the Nedea 1¢
s S o o T P U,
ude 4in social OX- emnino

wwentnl ‘education clesses
,uamamwwa.oawmmmm.
 DAMNING OF SOLAR CELLS
Author: "D, Morris

Institute for Local Self-Reliance, 1717 18th Street w,
Washington, DC 20009
| a gulde 1 ¢ polential penerating
electriclty from solarn energy. 1L serves a4 a basdie
Antroduction to the Lechnalogy and economics of solar cells,

QIRECT USE OF THE SUN'S ENERGY

Author: F. Danfels

Ballantine Books, A Division of Random House, Inc.,
201 East 50th Street, New York, Ny 10022

Price: $1.9%8 . Level: 6-12

THE EARLY PETROLEIN INDUSTRY
—==0001 TETROLELN INDUSTRY
Author: Paul H. Giddens

Porcuping Press, 1317 Filbert St., Philadelphia, PA 19107
Price: $17.50 Level: 10.12
A oo eals firat




Background Reading Materfal

EASI-RUIDE TO CONSERVING ENERGY AND MATERIAL
Author: Forest N. Belt

M. ¥ Som 3 0o, Inc., 4300 W, K

mtgo":. !I 45268
;ra“m: . Love): ﬂ-ltu
containg M Lps. on .
mwm M;M :m m:;
Py, e ) U1 e MR
S . - . ;z . M

LB iy

' Yoo DL
$ 6.95 (paperback) " dni 10-12
;:3‘ book amm mmu-;:e dbmbw &W
K, i‘;‘muo m
i A (ons and new techno ugymu EhE U.S. and.
.vam. . . ‘ s': .

3

Perocamon Press, Maxwel) House, Fairview Rark, -
Elmsford, Wi ‘1osg3 - M0 v AR
Price: $20.00 ‘ m ' hg!'l;dll-lz
- . - This book is.a complete: guide to A
‘coping with trergy shorteges. 1t covery: s trial,
:commercial, and residential uiea v‘ uw«gy. uuuu
;nugy muuum -




Jckground Reading Materfa]

mmh Elocmc Power Co., 231 hst ’"t"'*ﬂ
M lwavkee

Price: miﬂmt “copies free -
mu?vawnnmtz.g.ucb : -L:“\rfl: 7-12

- & condumer pheduction we o

- elactrlalty dn i . 1t alio comtelis . -
mu«m.{mwm\m . :

ELUSIVE Sownga (1970)

M!m" C. Nelles

AND _ENVIRONMENT

Auther: @. 0. lobinottn , )
MH-Mt Publ. Co.,. 2460 Kerper Bivd., Dubuque, A 52001

$11.40 Level: 10-12
wwtudmu mummmwmmmw

Heo“mptawiea uummo g
Wmemn § energ

-EERGY BOOK 1 (1975), ENERGY BOOK 2 (1977)

Author: John Prenis

Ruming Press, 38 South Nineteenth St., Philadelphh. PA 19103
Price: $4.00 Boo

kubo:zooao::zd oty togl.evol ng
These can uded separat or ethea ane
Motmuwmmmum:muo(uwymnwx
the Layperson in mind..
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Background Reading Material

Aathor: _§; H. .. - |

A‘bm 'h' Y lm‘(‘mm Stc. ',‘_‘
Statnaeiseo. CA S

. Price: $4.95 ~ lml' 10-12

o This book M’t 'ﬂ Ul!
L ol eetenk powen, 1 am«mw

ENERGY, ECOLOGY, ECOMONY
\ . mv"& . reld i ] ' )
W. W, Norton § Co., Inc., 500 Fifth Ave.,
;ﬂm ﬂ.?&s(gnpomck)d ~ .gm};llz
" sudy M, Garvey develops a [TV
Lhe tqq\tm’»duumn caivded the praduction ‘:w‘
deinands Mtug' cndycg:vum:c a ﬁmm":mm
. a
. ox f{ox xesearch ‘or special . ‘
Y, ECO%MIC 8 ENT (To72)
‘Eﬂ'mv lh—'& oL
Joln Hopking UnMnit.y Prn:. Balttwore; MD.. 21718
Price: 12.00 ?. g . l.al- 12
over) -
m uu” and ) the matural
twvinomment. The ideas are presener In o nontechnical
: “DENAND VERSUS *UPPLY (1975)
N Ediﬁw Diana Retsche
. m

I son W - 950 University Anme. -

. ;Lco sszs ' Lmt;dxz
a compllation o RO pRpEA
mm. It deals with eReAgy. dhortage,
d-tunaw. weAgy iources, mational po&cy’

condumer options.




Sackground Reading Matertal
EMERSY_ESSAYS

Editor: Malcolm Mells
Edmund Sclmtific, luc. 37 7 aheu-. utwu..

;:Lua ¢! R ook u  Level: &-12
(rom mny oty M:n‘m“f? N the uaa {W
o
M_mmm (19%4)
Anchor Prass orctst f Doubleday §
245 Park Avence. e 3ort mf Mw-
Mu:“ﬂ.‘!! (sof thound 10-12

4"-
,§.
o

neceddlly of {inding dources of energy.
RGY
Author: H. Hellman L
M. Evans & Co., Inc., 261 E. 49th St., New York, NY 10017
This book L4 an exomination of ebens ma e “onng

an Predent i 4 y
Mg@ﬁ.d T T’ "ol

-ENERGY: ITS PAST, ITS PRESENT, ITS FUTURE

Author: Martin J. Gutnik 7
Children's Press, 1224 Mest Van luron Strut. .




NEDIA
8. DBooks

2. Textbooks

AN & becon,Inc.. mnmm*m T
A, w2id

. ! . " LA N
. . EEL
sl

Pricar §3.21 Ry SR auvﬂ 1-3
[~ H Lt - r-,- H -
e {;.21 ﬂm; uth)

CHOICES & DECISIONS: ICS §
m;m & hsoa !nc., 410 Athntir: Am.

brien hasimdmtm o Lapets 68

$3.45 (teacher's gujde) .

&urfwumxo‘a& called The, . e o
: mmwma«mi mam’

guldc has Auagu-ted activitias.

L

Mi ENEREY - CRISIS

.-Mthor: L. D. Chaffin., ‘
. .Harvey House, DMsion of E. Hllo 4 Coqnny.

-20. Materside Plaza, Mew. Vork. - 10010

’rt“q ”r” -
. This 4 an anto 20 -the Aole o h xhc

. enengy endsdi. 1t 4s d ned 2o cbmwtycnd
discussion. eslo
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Textbooks

ENERSY & ECOLOGY (1975) o
The Reading uhrgory. Inc., 55 Day Stmt.

‘Price:: § 2,25 leach) ’ Level: 5-9
' ’ cw “t M 25) ) o )
s and utilizes ten & edited news service

ENERSY & INERTIA
Author: -H. Heliman -
M. Evans & §2-0 Inc., 216 E. 49th St., Mew York, WY 10017

Price: $3. “ Lavel: 2-§
m‘w’mnmuug oami are cloanlfled in this text.
mo‘mau&humuw‘m

-

ENEREY & THE FUTURE

Authors: Allen Hasmond, William Metz, Thoms Meugh 11!

MAS Publication Sales, Dept. Q, 1515 Massachusatts Ave. W,
Hushington. 0C 20005 '

Price: $9.95 (hardcover “Level: 11-12
This boop ims "’&"“&wm and technologleal besls of

ssavegs s 0

the energy ditewa. 1t discusses ewvirommental lasues, new
eRergy dources, Aesearch prioalties, and Cuergy policy.
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ENERGY CRISIS/1969-77 (3 Volumes)

Facts dn File, 119 K. §7eh Sivedt, New-York, WY 10019
Price: $31.95 (thy 8-volume sat) - Levalr 112
11.98 Tume 1 . S :

10.95 (Volume 2
1.95 3

" Thia 44 @ survey'of the devetopment of. the tnargy exlais.
angluded are Matonical perspestives, fadsral agpossts
and descriptions of aum on d-&tuu‘ad e

ENERGY_ CRISIS: _DAMGER & OPPORTUNITY (1574)

.Po o- hx 3%. sto"g."1. m m !
Tn £his sty danger. axd oppantuntay ane discured 1
' [ »” M m m‘ L
- ~,ifzum Lo the uum;h Ten of Che nu:n;:‘uugg
experts cover areas ) an m&nun o4 energy
cldis and ity Aamifications.

ENERSY FROM SOURCE T0 USE (1975) ,
Editor: Howard S. Stoker '
S%g.t%i Foresman & Company, 11310 Gemint Lane,

1las )

A X 75229 3
Price: 'ims& . . Levels 12
' e mlure of energy and- sourced
text 43" together extensdve Mt 2o provide
an account of current and anticipated problems
With this data, &ewmmwaw
polential sounces of Y, and digeuss b;
Aederves, and pwoblems a Lo Ler co and uje.
ENERGY, ORGANIZATION &“LIFE‘ (1967)
Eivcation] Mathedsr 30 ¥, tnarsorm street, ©
ationa) Methods, N. Dearborn Street,.
Chicago, 'IL ' 60610 , ' -
;;'lucc: 32672 chl.ovﬂ: 10-12
Lextbook explores the physical and chemical basls of
Lving systems. 1t atso revdens the need (or energy and
then {nvestigates the Procesdses of photosynthesls and
respiration that make energy a Lo Living Lhings.,
73
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Textbooks

T 7. Bemefic Press, 16300 ¥, Rooseyelt Road,

., - EXPLORI ING. S:__MATTER & ENERGY

Westchester, IL 60153 ﬁ
Price: $3.45 : Level: 4-9

This is & series o (ive books which deat with
My NQNLAI; ‘M

, uauwu ewhasis 44 on

4tudents develop shill in 4 (ontlile inquiny,

FOCUS ON EARTH SCIENCE
e SR Ll

Author: M. Bishop )
Nerxt11 Pubtish s:g;pmy. 1300 Alum Creek Orive,

Columbus , 0N
Thia Zugi:o eanth sei Mwml: oy
On 4cience wl on.mugcuuad
oreas. Included are discussions of mineral wls,
. .w&anAocmmgf‘

FOCUS ON PHYSICAL SCIENCE o .

3."‘ n?‘r; PgbnE 'hr"mmm 1300 Al Creek Dr
rr shin ny, um Creek ve,
Columbus, OM - *33216 ,
mf'i; ”':fzma physdcal science smy-"'m u}n:ul
a 3 on 4 . )
chapters are om heat, electrlelty, radiation
m, and energy technalogy, o

A FOREST-PRODUCTS COMMUNITY: CROSSETT. AR
* Allyn & Bacon, Inc., 470 Atlantic Avenue,
Boston, MA 02210

Price: 52.16 pupil text) “Level: l-';i
$6.60 (teacher's quide) , '

focuses on besle economie-soclal intemelationshirs.
The teacher's guide imcludes duggested activities and covery Mes
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THE HEAT'S ON

Author: B, M. Siegel

Prentice-Hall, Inc., Children's Book Dept.,
Englewood CHffs N 07832

Price: $4.50 ‘ Lml. 37

The Heat's Om covers basic come (] hutadtupmam,. .
71747355% motivate m«f’g -fu dnvestigations on
own . . .

INDUSTRY: PEOPLE & THE MACHINE
Anyn & Bacon. Inc.. 470 Athntic Avenue,

Prico. ia % istudent tcxt) Level: 3-5

teacher's )m ; ‘
wg.nu t.xp&mu lwlu 0
Apcdauzn.:l.an, &umv.h and up&&l investment in the
The teacher's gwtdc containg Augguw activitiu.

INVESTIGATIM THE EARTH (1976)

l'louqhton-nlff'lin Company, Two Park Street,

Boston, MA 02107
Price: hs 76, th i Level: 9-12
v e E concerned with our knowledge
0 environment, Laboratory experiences

Melntegmwmm:uxanducdulgudto be
irquiry onlented.

JUNIOR SCIENCE BOOK OF HEAT (1964)

Autbor: Rocco V. Feravolo
Garrard PubHsMng Company, Editorial Offices,
107 Cherry Street, New Canaan, CT 06840
Prica S MM hoat Level: bs;g
of ved pertinent a
the dubject. The m‘o&mﬁﬁn 44 rednforced with easy-to-do
expeniments and )

P
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Textbooks

LANOS OF THE MIDDLE EAST

Allyn & Bacon, Inc., 470 Atlantic Avenue,
Boston, MA 02210
Price: ilgg ’studmt text) Level: 4-6

$4.68 (teacher's guide) .
This m&mmw&uoxmmwum
of the signt bd:jtau affecting human societies. The
e

Leackher’s g e duggested Learning activities.

LET'S FIND OUT ABOUT THE SUN (1975)
Author:
Franklin Matts, Inc., 730 Fifth Avenue, New York, NY 10019
Price: $4.90 Level: K-3
This is a full-color text with ustrations. 1t explainms
the concept of the eanth's movement around the sun and the

deasons. .

MOTION
Author: Legumn
Creative Education, 123 S. Broad St., Mankato, MN 56001
Price: $5.95 Level: 5-9 .
With this book the reader is ed 2o do Ais owm thinking

and searc « 1L contains an actl dection completely
devoted .towpgobtu-aotvtm and experiments.

OUR_NATURAL RESOURCES (1976)

Authors: H. B. Kircher and P. E. McNaN
. The Interstate, Printers and Publishers, Inc.,
19-27 North Jackson Street, Danville, IL 51832
Price: $9.50 (discounts available) Level: 10-12
This textbook teaches the dmportance of Intelligent xesource
use and the principles o ecology. 1L focuses on co
conflicts of interest h have Led to envirommental abuse.
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MEDIA

C. Instructional Materfals

Curriculum Hitlrhls

AIR POLLUTION CHENISTRY: AN EXPERIMENTER'S SOURCEBOOK
T o W hoca i APCRINENTER'S SOURCEBOOK

Auther: Bassow

~ Hayden Book Co., Inc., 50 Essex St.,
. Rochelle Park, N0 07662 )
Price: $4.9% oo Level: 10-12

This manual & designed to. indtiote dicussion and
experimentation in air p:ﬁuuon. 1¢ includes sections on

pollution, cumrent
pollution problems, and po«tmogu future,

CURRICULUM ACFVIT!'ES GUIDE TO ELECTRICAL POWER GENERATION

Project KARE, McGinnis Office: Bldg., Rt. 73 and Butler Pike,
Blue 'ﬂ ) é&” 19422 %

energy and the comsumer, energy and water pollution, energy and

air pollution. Some aclivities are appropriate - Lementary
students, others for secondary students. for

- ERIC/SMEAC, 1200 Chambers Rd., Columbus, OH 43212 .

Price: free . Level: 7-12

Volume T contains 225 leaching activities for the study of Ltand
use, matural resources allocation and depletion, -energy use and
condeavation, {n the {ields of fine ants, ¢ants,
dclence, social studies, and vocational -arts. " Volume 11
Includes annotations for 5,549 titles that suppont altudies in
erergy and envirommental education. ‘

. EARTH SCIENCE CURRICULUM GUIDE

Plano Independent School Dist., 1517 Ave, H, Plano, TX . 75074
Price: +$6.00 Level: 7.9

TRis &4 part of a langer curriculum guide (Levels 6-12).

1t includes an earth sciemce course out » text, all
materials needed, and activity suggestioms. -
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Curriculum Materials

ELECTRICAL PRODUCTION 3 POLLUTION CONTROL

Topeka Outdoor Environmenta) Education Ctr.,
1601 Van Buren, Topeka, XS 66612

Price: $2.50 (1imit 1 copy) Level: 11-12
This guide

Author: M. Terry h
Friends of the Earth, 124 Spear, San Francisco, CA 94105
Price: $3.00 Level: .7-12

ENERGY & YOU

Topeka Outdoor Environmental Education Ctr.,
1601 Van Buren, Topeka, XS 66612
Price: $2.50 Level:

rwaaumummnumazmmu
and their energy needs. I can be wsed a4 a 4
basic skill material.

ENERGY CONSERVATION:" GUIDELINES FOR ACTION

Michigan Association of Schoo! Administrators,
. 421 W. Xalamazoo, Lansing, MI 48933
Price: $.75 (quantity discount available) Level: K-12
This manual hes goals and objectives for energy
n. 1¢£ also provides useful examples of Leaching
materials and procedunes at every grade Level.

ENERGY, MATTER, 8 CHANGE: EXCURSIONS INTO PHYSICAL SCIENCE
Author: R. D, Townsend

Scott, Foresman.and Co., 11310 Gemin{ Lane,
Dallas, TX 75229 :

Price: $7.98 Level: 7-9

{nvestigate five majon aneas
%' electricity, heat, motion, and

e Y. The program 8w mafor goals: to humanize

dcdence for students and ¢o help them arrive at science

concepts by experiencing dclentifle processes.




turriculum Matertals

ENVIRDWENTAL EDUCATION GUIDE, K12
State Dept. of Education, P. 0. Box 6Q,
Richmond, VA 23216
.;&w $1.00 L Level: K-12
44.a complete envirommental education capviculum guide.
L designed Lo {acilitate the understanding of the complerity
foreces - mment

of

ERVIROMMENTAL EDUCATION: . GUIDES/BOONLETS

Rosemerie Hawmond, Lee County Schools, Environmestal Education,
2055 Central Avenue, Fort Myers, FL 33901
:rico: Contact sourc: for m:mt!on.‘ Level: K-12
ee W m O44CA & w o w&omm
. education matenials eadgred on an aetivity-inquirg beals.
Aum‘mm-mmmmmuw&qwm

mmmamaamusmhwn

FINDING QUT ABOUT MAGNETS
M

Benefic Press, 10300 . Roosevelt Road,
Westcvester, IL 60153
Price: $2.85 Level: K-8

This mamual &4 designed 2o elomentony students: the
,omu#° e (¢ {acts and comeepts: ebout
magnels. 1t contains " and simple experdments.
THE GREEN BOX: HUMANISTIC ENVIRONMENTAL EDUCATION (1975)

Humboldt County Sgerintmdent of Schools, P. Q. Box 1408,
. Eureka, CA 9550 k
Price: $40.00 (+ 32.40 tax in Calit.)  Level: K-8
menmaqxuammx-:ammsu,

"mdmolm' mmental ery -

INTERACTION SCICNCE CURRICULUM PROJECT (1975)

- Rand NeNally & Company, P. 0. Box 7600, Chicagg, I’ 60680
Thamugh Zaiunaton Cigations students become
la and (ield investigations , ‘
dnvolved in examination oi 4ocial, economic, and essthetin
Condequences of the d nd we make. The mamnat ewphasizes
ummazuwmnosmmm biosphere.
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Curriculum Materials

INTERCOM 77: EXPLORATIONS IN THE EMERS P

Intercom, 281 East 18th Street, New York, NY 10003
Price: %z :
+]

.50 . 812
rder under $6.00 must be prepaid)

Intercom 77 44 desdgned to help atudents ddentif
sUobal poblen mtxpuacmxaoum:‘lmegggq
and In the nesx future. 12 includes Lemaning activities.

TEACHING INTERDEPE J‘J: :

RiNa GLUSAL CHAITERE HOUGRH DA

Intercom, 218 East 18th Street, New York, NY 10003

Price: %1.75 R Level: 812
" {orders under $6.00 must be prepaid)

78 dections work with claisroom

Wist use dets presented in cherti, tables, and
qrephs o0 examine problems 0f world Interdependence.

INTERCOM 80: AMERICA IN THE HOgl.D
lntercoanZ;g East 18th Street, New York, NY 10003

Price: Level: 8.12
orders under $6.00 must be prepafd)

This unit includes readings, data, {ictiomal accounts,
and xole-playing activities. It explores Ameriea's

Mnututuetoothmmuomiuawumlm e,
economics, and philosophy.

INTERCOM 82: ENVIRONMENTAL ISSUES a THE ITY OF LIFE

Intercom, 218 East 18th Street, New York, NY 10003 .
Price: $1.75 Level: 8-12
(orders under $6.00 must be prepafd)
Int 82 examines the enviromment tough Local, matiomat,
[ PeAspeclives, 1t provides multidis ,
activities for assedsing envirommental quality, especially
4in one's omm community,

LESS_PONER TO THE PEOPLE: ENVIRONMENTAL ENERGY USE

- Environmental Action Coalition, 156 Fifth Ave, Suite 1130,
New York, NY 10010

Price: $6.50 Level: 4-6

Twwaddamudutenugya ~ why and hiw we must

Conderve emergy and hightights new dourced of energy., The
Denty-nine activities an select iss 1

ues of Eco-News {ound
in the Provide the student with
which is nontechnical and profect-oniented. "
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. Corriculum Matertals

MATTER & IR THE STUDY OF TME

Griffin-Spalding County Schoo) System, P. 0. Drewer N
Gﬁm:?. GA "snm (Mote: Avs::hbfo only in 'ﬂﬂ‘i)
m‘u‘;‘ Free dev I.m};‘ ]
& Leschar- ‘M cunieulion andt
4 on the and composition of the earth ¢= W
gy,

MINICOURSES: ENERGY IN.LIFE (1975)

W. 8. Seunders & Co., West Washington re,
Philadelphia, PA 19108 Sque

Price: .95 Level: 9-10

Author: Peter Clark
. Visual Purple, P. 0. Box 996, Berkelay, CA 94703
T';L“L ”M gulde that 4 MLM': Y
'} e ] : & consruction
manuel and workbook. 1L prouides short experiments thet
lustrate the principles involved in bullding real enargy-

davning systoms.
MUCLEAR POVER: HOM & WiV?
Dqs::'.' of Naturat Science - DH - 224, San Jose State Untv.,
Jose, CA 95192
Price: $2.00 Level: 10-12

This containg suggested 2o » activities, and resources
{u&&u&uhcwonp::&mmm. 1t L
Mum.am.umwm

6inn & Company, P. 0. Box 20846, Dallas, TX 75220
;‘mnio $9.35 dé“a“‘ 2 moti o Level: 7-9

e unit mnolivate a W e
and mu

below average students in physical seience.
a approach,
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” . Curriculum Materfals

POWER: INDUSTRIAL EDUCATION CURRICULUM GUIDE

N on Mater{al for capped/Disadvantaged)
Omahs Public School, Dept. of Vocational & Adult Education,
Omaha, RE 68131

Price: $2.50 Level: 9.2

PROBING THE NATURAL WORLD: CRUSTY PROBLEMS & WHY YOU'RE YOU

Silver Burdett Company, 250 James Street,
Morristown, N 0%60
;ziaccg g;:n thn a'é.“h 9
i third Level of a three- eamediate science
program. 1t 4 self{-paced with apm on the intenrelationship
anong Life, earth, and space sclence.

PROJECT 1-C-E (xnstrveth-un!almimt)

Robert J. Warpinski, Directer Project I-C-,
1927 Main Street, Green Bay, W1 = 52301
. Price: Contact source for informstion. Level: K-12

Profect 1-C-F 4 aK-nm’.&uqum
{0 exvDommental education desdgned to Lead students £o

SCIENCE CURRICULUM IMPROVEMENT STUDY (19n)
— e TWRUVERENT STUDY

Rand McMally & Company, P. 0. Box 7600, Chicago, IL 60680
;'c}sué .0 the sed Lit .h'&' n :Es:uu

ev 4 ( of ents
wa'mz wm: mm% this senles ane
"Communities”, "Energy Sources”, and "Models: Electric
and Magretie Interactions”.

SURGESTIONS FOR TEACHING ENERGY CONSERVATION IN HOME ECONOMICS

Alabams Dept. of Education, State Office Building,

Price: Free Level: 9-12

This is designed to aid in developing home-use energy

conjervation curricula. It contains {deas and Lechniques
() fon classroom teaching and refated activitles.
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I ENERGY CONSERVATION GRANTS
Program Training Manual

for Scheols, Hospitals, Local Governments and Public Care Institutions
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ENERGY MANAGEMENT
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FOREWORD

This manual has been prepared by the State of Texas, Governor's Office of
Energy Resources, in response to the National Energy Conservation Policy

Act, Public Law 95-619 - November 9, 1978. The intent of the instructions
and materials contained herein, is to be in full compliance with DOE 10 CFR
Part 450,455 Energy Measures and Energy Audits; Tachnical Assistance and
Energy Conservation Measures: Grant Programs for Schools and Rospitals and
for Buildings Owned by Units of Local Government and Public Care Institutions.

The staff of the Governor's Office of Energy Resources responsible for over-
all program coordination of the energy conservation grants program include
Duane Keeran for educational institutions, John Carlson for hoapitals, and
Larry Morgan for local government and public care institutions. Duane Keeran
was project director for the development of the Program Training Manual work-
ing in coordination with the Office of PFacilities Planning and Construction,
University of Texas System.

The graphics for the covers were provided by Planergy, Inc.

Technical assistance in the preparation of this manual has been provided by

the University of Texas System, Office of Facilities Planning and Construction,
which had previcusly developed a comprehensive energy management plan in com-
pliance with the federal grant program with the assistance of Hammer Consulting
Engineers, William E. Wallis & Associates, lLove, Freberg & Associates, Lockwood,
Andrrws and “‘ewnam, Inc., and Goatting & Associates.
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Review of Agenda and Procedures
Prssentation of Federal Grants Program and State Implemantation
Review of Data Forms - Energy Cost and Consumption Forms (BCC-1
through 6) Preliminary Energy Audit (PEA-1 through 6)
Energy Audit (EA-1 through 4)
Break
ECC Forms ECC-1 through 6 Completion: Detailed Review
Lunch
PEA Forms 1,2,3 & 4 Completion: Detailed Review
Instructions
Example
Break
PEA Forms 5 & 6 Completion: Detailed Review
Purpose
Instructions
Weighting Factors Identification
Example

Questions from Day 1

EA Form EA-1: Detailed Review
Instructions
Major Building System Identification
Example

Break

EA Form EA-2: Detailed Review
Instructions
Weather Data
M & O Procedures I
Example

EA Form EA-3: Detailed Review
Instructions
M & O ldentification
Savings
Cost
Example

Lunch

EA Form EA-3 (continued)

EA Form EA-4: Detailed Review
Instructions
Retrofit Identification
Cost
Savings
Payback
Example

Break

Recap. and Questions

Implementation




STATE IMPLEMENTATION

This section contains a synopsis of the Federal
Grants Program and describes the strategy through
which the State will assure compliance with these
regqulations. Of major importance are the imple-
mentation schedule and the method of allocating
and prioritizing grant funds.




ENERGY CONSERVATION GRANTS PROGRAM FOR
SCHOOLS, HOSPITALS, LOCAL GOVERNMENT AND
PUBLIC CARE INSTITUTIONS: STATE IMPLEMENTATION

OVERVIEW
Background

The National Energy Conservation Policy Act of 1978, (P.L. 95-619), contains major
gronts programs to promote energy conservation in four sectors of public and pri-
vate non-profit buildings constructed prior to April 20, 1977. The Grants Programs
for Schools and Hospitals and for Buildings Owned by Units of Local Government

and Public Care Institutions (Title Ill, Parts | and 2 of the law) are voluntary oc-
tivities which provide 50% matching Federal grant funds for programs to be adminis-
tered by energy offices in each of the 50 states, Puerto Rico, the Virgin Islands,

the District of Columbia, Guam and American Samoa.

Program Objectives and Activities

The objectives of the program are to provide finoncial assistance to the eligible
institutions for the energy use analyses of buildings and energy saving measures.

In order to assist the institutions in accomplishing these objectives, the gronts
program has been structured around four steps which comprise the two major phases
of these programs.

The first step of Phase | is the Preliminary Energy Audit (PEA). The purpose of
the Preliminary Energy Audit (PEA) is to determine the energy savings potential

of buildings by identifying the physical and energy-using characteristics of the
buildings. The major componer:ts of the PEA include major energy using systems
identified in terms of fuel source and physical characteristics, prior building energy
conservation efforts, renewable energy resource potential, and energy savings po-
tential. The PEA is to provide basic building information which will identify those
large energy using buildings and systems which will become candidates for subse-
quent Energy Audits (EA), Technical Assistance (TA), and Energy Conservation
Measures (ECM). ’

The second step, the Energy Audit, is to provide a survey of the buildings identified
as targets by the PEA. The Energy Audit includes reporting the type, size, energy
use level and major energy using systems of buildings; maintenance and operating
procedures which may be implemented to conserve energy; and data which may
identify the need or potential for the acquisition and installation of energy con-
servation measures.




The first step of Phase 2 is the Technical Assistance (TA) analysis. Technical
Assistance consists of q detajled engineering analysis performed by a registered
professional; and it includes data relating to specific costs, payback periods, ond
projected energy savings resulting from the purchase and installation of various
energy saving devices or systems. The TA report will include recommendations
and analyses for such energy savings measures as storm windows, insviation, solar
energy systems, and automatic setback devices to name a few.

The TA is the last step for which local government and public care buildings are
eligible.

The final step, Energy Conservation Measures (ECM) provides for the purchase
ond installation of energy measures including material, equipment, and the physical
modification of the building recommended as q result of the TA audit.

Funding

The authorized funding for these Programs provides a total of $900 million for
schools and hospitals, and $65 million for local government and public care build-
ings.

In Phase |, the Department of Energy (DOE) will make grants available to each

State to conduct a state-wide program of PEA's in all 4 categories of eligible build- l
ings, and to states or units of local government and public care institutions or both

for conducting EA's. In both phases the state will be responsible for the overall ‘

planning and administration of the grants.

In Phase 2, grants will be awarded to eligible institutions in accordance with state-
wide plans developed by each state energy office ond approved by DOE. Grant
applications will be submitted annually to DOE through the Governor's Office of
Energy Resources which will approve ond prioritize them for funding and then for-
ward the applications to DOE for final approval and grant award.

Institutions will be able to use in-kind contributions (such as salaries of personnel
ond building materials on hand, etc.) to make up all or part of their 50% matching
funds. New construction is not included in these grant programs.

Some funding consjderations are stated as follows: .

Under the law, schools would receive a minimum of 30% of the state
allocation and hospitals also would receive at least 30% of the allocated
monies. The remaining 40% would be available to schools and hospitals
based upon recommendations of the Governor's Office of Energy Resources.

No state may receive more than 10% of the total federal funds or less
than 0.5%.
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- Funds granted ta a state or individual facility must be matched 50/50
from non-federal funds.

. Fundsnnynotbeusedtorepoymoneyexpendedformyenergyconser-
vation praject commended prior ta the effective date of NECPA,

For schools and hospitals, in cases of severe financial hardship 10% of
a state's grant allocation will be reserved ta pay up to 90% federal share.

In accordance with the authorized funding levels for the program under
NECPA and the US Department aof Energy allocation factors for 1979,

it can be estimated that Texas could receive $39,837,975 during the
three years of the program. However, full receipt of this funding is
contingent upon Congress passing appropriations ta match the authorized
funding levels. As of the date of publication af this manual, Congress
had appropriated $300 million af the tatal $965 million authorizaton.
Actual federal funding for the Texas program during the first of three
program cycles is as fallows:

1979 (Ending September 30, 1979)

Phase | Phase | Total
PEA/EA TA/ECM

b Schools & Hospitals $ 892,824 $7,334,243 $8,227,067
|

Local Govt & Public Care 334,809 713,051 1,047,860
TOTAL $1,227,633 $8,047,294 $9,274,927

Because the 1979 allocation to the states is due to lapse after September 30, 1979,
the state has established q program schedule which will allow the institutions

to apply for the federal grants and have the grants committed by DOE prior to
September 30. Refer to the enclosed schedule for timelines of major activities
(milestones) for the first program cycle.

Schedules for the second and third year program cycles will be distributed to the
eligible institutions at a later date.




PLAN OF ACTION

The following Plan of Action and subsequent sections were developed as part of

the program narrative submitted to the U.S. Department of Energy by the Governor's
Office of Energy Resources. The Plan of Action is designed to facilitate the sub-
mission of institutional applications for Technical Assistonc€ and Energy Conser-
vation Measures by establishing a condensed schedule for Preliminary Energy

Audits, Energy Audits, Technical Assistance, and Energy Conservation Measures
during the first program cycle which ends on September 30, 1979. The schedule

of activities for the second and third years of the program will be more relaxed

than the first program cycle as twelve full months will be available for each program
cycle during the second and third years of the program.

PEA oand EA Forms and Instructions

Preliminary Energy Audit (PEA) and Energy Audit (EA) forms and instructions have been
developed which conform to all the requirements of 10 CFR 450.42 and 450.43
published in the Federal Register dated April 2,1979. The PEA form includes

two optional pages, 5-6, which will help to identify the energy savings potential

of buildings. Although the information is optional, it should be noted that the
more information that the Governor's Office of Energy Resources (GOER) receives
about energy savings potential, the easier it will be to assess the subsequent appli-
cations for Technical Assistance (TA) since GOER is to review and rank TA appli-
cations on the basis of energy savings potential. It is likely that pages 5 and 6

of the PEA form will be added to the institutional applications for TA. Pages

5 and 6 of the PEA are especially important for a building which is part of a cen-
trally metered complex.

Both the PEA form and the EA form should be completed for each building which
will be the subject of @ subsequent TA. Since the EA is a pre-requisite to the

TA, the building for which a TA application is submitted must also be the building
for which an EA (also PEA, since it is a part of the EA) is submitted. As an example,
if an institution conducts a PEA and an EA on complex of which the TA building

is a part, the PEA/E A reports for the complex will not be accepted as meeting

the requirements of an EA for that building.

Distritution of Forms

‘The PEA and EA forms and instructions will be distributed to eiigible institutions

by means of the Program Training Manual in which they are enclosed. This Manual
will be distributed to energy auditors who attend the energy auditor training courses
conducted by GOER or its contractors. The PEA and EA forms and instructions
may also be obtained by writing to the Governor's Office of Energy Resources,

7703 N. Lamar, Austin, Texas 78752.

Program Training Manual

An Energy Conservation Grants Program Training Manual has been developed
which will include all the information which is required for participation in both
phases of the program. Among other enclosures, the Manual includes the PEA
and EA forms and instructions, supplemental data gathering reports for use in
monitoring energy consumption as is required subsequent to installing the Energy
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Conservation Measures (ECM), the TA and ECM institutional application forms
and copies of the federal rules for Phase | and Phase |I.

Energy Auditor Training Progrom

The Program Training Manual will be distributed to the people who attend the
energy auditor training program. The EA training program will be conducted

in approximately twenty (20) regions throughout the state between May 9 ond

May 31, 1979, to facilitate meeting the first program cycle application timelines.
Subsequent EA training sessions will be conducted throughout the state in prepara-
tion for the second and third year program cycles.

Submission of PEA and EA Forms

In developing the State Plan, tei tatively scheduled for June 15, 1979, GOER is
required to obtain and analyze a sampling of PEA reports. In assisting GOER

to meet this requirement, we are requesting all administrative units of eligible
buildings (i.e., school districts, private schools, colleges and universities, hospitals,
units of local government and public care institutions) to submit to GOER only
three completed PEA reports by May 25, 1979. PEA reports should be submitted
for buildings which the administrative unit believes are typical of the construction
for each of the three periods: (1) pre-1940, (2) 1940 to 1965, and (3) 1965 to the
Present. We are also requesting that each administrative unit completes page

2 of the PEA form for all eligible buildings under its jurisdiction limiting datea
entry to the "Ar:wal Totals" line, the BTU conversion table, the Energy Utilization
Index and the Energy Cost Index. This information will assist GOER in meeting
its responsibilities for assessing a sample of PEA reports and making projections.

The EA reports (which include the PEA rc_ urts) are to be submitted to GOER
with the institution's application for Technical Assistance; or if the institution
receives an EA grant but chooses not to submit a TA application, the EA report
would still be due the same date established for the submission of TA applications.

Energy Audit Grants to Institutions

The federal funding to the Governor's Office of Energy Resources for the first
grant cycle ending September 30, 1979, for Phase | totals $892,824 for schools
and hospitals ond%33h,809 for units of local government ond public care institu-
tions. Of these amounts, 75% is to be designated for energy audit grants to insti-
tutions; thus, $669,618 will be available for grants to schools and hospitals and
$251,107 will be available for grants to local governments ond public care insti-
tutions. Refer to Federal Register dated April 2, 1979, Part 450, Para. 450.46
for grant amounts by building size.

Since the EA grant funding for institutions will be committed by the U.S. Department
of Energy (DOE) to GOER prior to September 30, 1979, there will be no problem
with this funding lapsing. GOER will have at least twelve months from notice

of gront award (approximately May 31, 1979) to award the grants to the institutions.




The Governor's Office of Energy Resources plans to develop an EA grant application
for institutions to be made available during the late summer and early fall months
of 1979, The ranking of EA grants will be based on criteria which is similar to

the severe hardship criteria for TA/ECM identified in 10 CFR 455, Para., 455.71
published in the Federal Register dated April 12, 1979. The rationale for this
decision is that since the EA grant funds are so limited, they should be available

to institutions which do not have the financial resources to match TA and ECM
federal funding but which nead to identify no-cost or low-cost maintenance and
operating procedures which may help them save energy and related costs.

SCHEDULE OF PROGRAM MILESTONES

MILESTONES SCHEDULE
Second Calendar Quarter
I. First year gront cycle begins April 2
2. PEAond EA forms and instructions developed April 11-26
3. GOkR distributes PEA forms and instructions April 27-May 1|
4. State application to DOE for PEA/EA funding
($1,227,633) May |
5. EA training program developed May |

6. Energy Conservation Grants Training Manual
published May 7

7. Training program for instructors of energy auditors May 7-8

8. EA training program is conducted; PEA/EA forms
and instructions ond TA/ECM applications of
institutiors are distributed May 9-31

9. GOER receives PEA forms from institutions for
State Plan May 25

10. GOER analyzes completed PEA forms \reports) May 25-31

Third Calendar Quarter

I. GOER submits State Plan to DOE and applies
for 2% out of the 5% for TA/ECM administra-
tion funding June |5

12.  Deadline for submission of TA/ECM applications
to GOER (PEA and EA reports must be submitted
with TA application; PEA, EA, and TA reports
must be submitted with ECM application) July 6

13. GOER reviews and ronks isistitutions' TA/ECM
applications July 6-30
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14, Institutions' TA/ECM applications submitted

to DOE by GOER July 30
IS. DOE notifies institutions of TA/ECM gront awards  Aug. |-Sept. 30
16. EA grant applications available to institutions Aug. 1-Oct, 3I
I7. First yeor grant cycle for PEA/EA ends Sept. 30

Fourth Calendar Quarter
18. EA grant applications awarded to institutions Dec. 14

ADVISING ELIGIBLE INSTITUTIONS OF PROGRAM

Besides having sent letters to all eligible institutions informing them about the
program, special effort has been made to distribute information within each of

the program areas. Under the State Energy Conservation Plan program, GOER

had contracted with each of the twenty regional Education Service Centers to
provide information to the public and private primary and secondary schools in

the state. GOER has conducted meetings every month since March with the energy
coordinators of the Centers. In turn, the energy coordinators have conducted
meetings with the schools to disseminate information about the program.

GOER sent letters to the presidents of all the state's 94 public ond private college
and university campuses on March 15, 1979, inviting them to send representatives
to a meeting conducted in Austin on April 21, 1979, involving a comprehensive
overview and discussion of the energy conservation grants program. Ninety-seven
people attended the meeting indicating considerable interest in the progrom.

A meeting on the gronts program for public and private non-profit hospitals is
scheduled in Austin on May 10, 1979. Officials of units of local government have
been sent |etters about the grants program and the energy auditor training program
for units of local government. A presentation in regard to the gronts program

was made at a meeting of the executive directors of the Texas Councils of Govern-
ment (COG) on March 9, 1979. GOER also intends to establish a regional program
within the state for the dissemination of information about the grants program

to units of local government.

Letters will be sent to all eligible institutions informing them about the energy
auditor training program to be conducted in twenty regions throughout the state
between May 9 ond 3.




The amount of federal funding available for each program area has been included
in letters and is also included in the Overview of the gronts progrom in the Program
Training Manwal.

CONSULTATION AND COORDINATION WITH ELIGBLE INSTITUTIONS

The Governor's Office of Energy Resources established o higher education advisory
council in January, 1979 and has conducted monthly meetings to develop program
implementation strategy, develop the State Plan, and discuss the elements of

the Phase | application to DOE.

As related above, the twenty regional Education Service Center energy coordinators
have served as liaison between the schools and GOER and have been involved
in the same activities as the higher education advisory council.

The Governor's Office of Energy Resources has established a hospital advisory
council consisting of hospital engineers, administrators, architects, ond state
hospital association officials. A council of representatives of local government
and public care institutions is also being planned.

Numerous meetings have been conducted with groups from schools, hospitals,
units of local government and public care institutions where importont exchange
of information has contributed to the development of many aspects of this imple-
mentation strategy.

PROGRAM SUPPORT MATERIALS

A Program Training Manual has been developed as the primary document for con-
ducting energy auditor training. Although the Training Manual was initially designed
for energy ouditor training, the contents were expanded to include the TA ond

ECM institutional applications, energy consumption monitoring reports, ond other
resource materials. It is believed thot this approach for disseminating materials

ond information will greatly reduce multiple mailings ond provide for a more timely
distribution of materials. The contents of the Manual are as follows:

Foreword
Table of Contents

State Implementation
Major Procedures and Activities
Supplemental Auditor Instructions
Completed Samples: ECC, PEA, EA Forms ond Instructions
Sample Weather Data
Maintenance and Operations (Examples)
Energy Conservation Measures/Projects (Examples)
Definitions and Energy Constants
Blank ECC, PEA, EA Forms
TA/ECP Application Forms
Federal Regulations
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The Manual includes the EA form whiz provides for data collection on heating
degree days, cooling degree days, insulation, and wind speed for regions within
the state. Resource materials to help the institutions identify these data have
been included in the Manual.

The Manual will be distributed at the twenty regional energy auditor training
sessions to be conducted between May 9 and 31, 1979, as well as subsequent training
programs diring the duration of the program. Two-thousand manuals will be pub-
lished by M-/ 7, 1979, with additional printings as required.

ENERGY AUDIT GRANT DISTRIBUTION

As discussed in the Plan of Action, there are many institutions which will not

have sufficient matching funds to take advantage of the federal grants program
for Technical Assistance and Energy Conservation Measures. Mony of these insti-
tutions are still interested in doing what they can to save energy and related costs;
indeed, it is these institutions that need to save money anywhere they can. The
institutions which can afford the 50% match required for Technical Assistance

and Energy Conservation Measures will be able to send people to th. ~nergy auditor
training program or hire consultants to conduct the energy audits. |t people are
trained to conduct energy audits, then it is questionnable what purpose ony EA
grant funds would serve except to defray the expenses of the energy auditors

who are already under salary of the building owner and who would most likely
conduct the energy audits with or without a federal grant.

In order to provide for the equitable distribution of EA grant funds based on need,
EA gront ranking criteria will be established consistent with the intent of the
gront ranking criteria for severe hardship established in 10 CFR 455, Para. 455.71.
These criteria will be sent to DOE along with the appropriate weighting factors
after the advisory committees representing the eligible institutions have an oppor-
tunity to consider this program and before the EA grant applications are made
available to the eligible institutions.

As identified in the federal regulations, the state is required to identify (1) t
method by which the EA grant funds will be apportioned between school focimies
and hospital facilities, and (2) the method by which the EA grant funds will be
apportioned between buildings owned by units of local government and public
care institutions. GOER has decided to establish a method of apportionment
which would be consistent for the two areas identified above.

In order to provide for an apportionment which would be consistent with the interest
expressed in each area by the eligible institutions who submit EA grant applicatio s
as well as the federal funding formula for EA grants based on a per gross square
foot basis, it has been determined that the amount to be available to schools will

be proportioned to the ratio of the total gross square feet of all school applicants

to the total gross square feet of all school ond hospital applicants. Conversely,

the amount to be available to hospitals will be proportional to the ratio of the

total gross square feet of all hospital applicants to the total gross square feet

of all hospital and school applicants. In like manner, the apportionment of funding
for units of local government ond public care institutions will be determined.
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The pre-requisite for applying for energy audit grants will be the PEA report which
would be submitted with the EA grant application. The PEA report includes the
gross square feet data which would be used to establish the apportionments.

If the funding for either hospitals or schools exceeds the amount for which each
type of institution applies, then the remaining funds shall be made available to

_ the other type of institution. Likewise, if the funding for either units of local

government or public care institutions exceeds the amount for which each type
applies, then the remaining funds shall be made available to the other type of
institution. :

REPORTS MADE AVAILABLE TO BUILDING OWNERS AND GOER

Since the PEA and EA audits will be conducted by employees or consultants of
building owners, the building owners will be responsible for maintaining files of

PEA ond EAreports. The institutions will be required to keep at least one copy

of the PEA and EA reports on file and send one copy of each report to GOER

in accordance with the following section, SAMPLE SURVEY PLANS and the schedule
of Milestones. The eligible institutions will be required to submit three (3) copies

of the TA application and three (3) copies of the ECM application to GOER. PEA
and EA reports must be attached to one copy of the TA application and ECM appli-
cation if the PEA ond EA reports had not already been submitted to GOER. GOER
does not expect to conduct PEA or EA in behalf of the eligible institutions.

SAMPLE SURVEY PLANS
Selection of Sample Buildings

Because of the condensed schedule for the first program cycle, it was determined
that GOER would attempt to collect a sample of PEA reports which wouid be
representative of the types of construction typical of the three periods: (1) pre-
1940, (2) 1940 to 1965, and (3) 1965 to the present. The administrative units over
the eligible institutions will be requested to submit one PEA report on each of
the three periods which they consider to be most representative of the type of
construction of their buildings which were constructed during each period. For
example, an independent school district with buildings constructed during each

of the three periods would submit three PEA reports. A hospital with only two
buildings which were constructed between 1940 and 1965 would submit only one
PEA; i.e., one PEA for that period of time.

This sampling procedure should provide GOER with a representative sample of
typical construc.ion types in each of the program areas. It is estimated that the
sampling technique would result in 1200 PEA reports for primary and

education, 240 PEA reports for colleges and universities, 500 PEA reports for
hospitals, 1500 PEA reports for units of local government, and 150 PEA reports
from public care institutions.
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Collect and Validate Building Profile Data

The PEA forms have already been distributed, and the institutions have been re-
quested to return the sample PEA reports to GOER by May 25, 1979. Follow-up
letters are being sent out as reminders of the urgency for their timely response.
The data will be edited for mathematical correctness, consistency of data, and
congruousness. For example, if the primary heat source on page one of the PEA
form is indicated to Le "direct gas fired" but there are no energy use data on page
two for *natural gas,” then the editing routine would indicate an error in data
entry by the PEA auditor. Such problems as incongruous data, mathematical errors,
ond inconsistent reporting of the same data requirements would be followed up

by telephone inquiries or removed from the sample. Such errors will also have

to be corrected by the instix_tion prior to the submission of TA or ECM applica-
tions. .

Method for Evaluating Maintenance and Operating Procedures

Although there are no federal or state requirements for the identification of
operating and maintenance procedures as a part of the PEA report, the identifica-
tion of operating and maintenance procedures is on important section of the EA

report.

The EA report includes a listing of maintenance and operating procedures which
the institutions will identify as needed for the building. The institutions will also
identify the estimated percentage of energy savings associated with the imple-
mentation of the M&O as well as the range of associated cost savings. The insti-
tutions are also required to maintain the listing of their scheduled maintenonce
and operating procedures on file at the institution. These lists will be examined
when sample follow-up audits are conducted by GOER in complionce with the
requirement to monitor the activities associated with the Energy Audit. The
follow-up review by GOER will include an examination of the facility as personnel
of the institution explain how the M&O procedures have been implemented.

Assessing Energy Conservation Potential and Costs

The PEA form includes an optional section which will provide an assessment of
the energy savings potential of buildings. The Chart of Potential Energy Savings
has been adopted from Energy Audit P_rﬁocedures published by the Chio Board of
Regents, June 1978, with major contributions by Mr. Dallas Sullivan of the Ohio
State University. The thirteen different weighting factor entries on energy use
systems will be particularly important for buildings which are not metered.

Although the Chart of Potential Energy Savings is optional, institutions have been
informed that such data will add strength to their applications for Technical
Assistance. However, it is required that this chart be attached to TA application
for unmetered buildings. It is likely, however, that this Chart will be included

as a requirement of the Technical Assistance application.

Other data on the PEA and EA reports will be analyzed in determining the energy
savings potential of the buildings. Such data included the type of major energy
using systems, operating schedules, BTU/sq. ft. and cost/sq. ft. Institutions have
also been requested to identify any previous energy conservation measures including
their costs and savings on the PEA form.

-12.
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The EA form includes sections for (1) identifying the need and potential for energy
conservation retrofit implementation and recommended options, and (2) proposed
energy conservation procedures including estimated cost, annual cost savings,

and simple payback period in years. The presentation of this data will assist GOER
in analyzing the efforts the institutions have made in considering the energy savings
potential of their buildings.

PREVIOUS ENERGY AUDITS MEET REQUIREMENTS

The approach of GOER in determining whether or not previously conducted energy
audits meet the requirements of the federal regulations is to require those insti-
tutions to complete the PEA and EA forms. [f energy audits have been previously
conducted which meet the requirements, then the institutions should have the
data easily available and report it on the PEA and EA forms. As required of other
institutions, these institutions must maintain a listing of scheduled maintenance
and operating procedures on file.

ENERGY AUDITOR TRAINING AND QUALIFICATIONS

Auditor Training

As reviewed in the Plon of Action, a Program Training Manual has been developed
for use in the energy auditor training program as well as being available as a resource
concerning both Phase | and Phase Il. Energy auditor training programs for all
program areas will be conducted in twenty geographical regions of the state between
May 9 ond 31 in order to allow the institutions to have enough lead time to conduct
energy audits and submit Technical Assistance Applications by July 6, 1979.

Auditor Qualifications

The instructors of energy auditor training will be engineers or architects who

have had experience in conducting energy audits. There are no minimum quali-
fications for energy auditors who attend the energy auditor training program except
that they must identify the building owner to whom they are providing the service.
Federal regulations require no minimum qualifications, although the energy auditor
cannot be responsible for the day-to-day operations of the building.

The Energy Audit form includes a certification statement to be signed by the
energy auditor which includes the identification of the following: (1) name of
auditor, (2) address of training site, (3) sponsoring agency-instructor, (4) date

of training; or in liev of training possess appropriate skills and experience in analyzing
and/or operating the mechanical and electrical and other energy using systems

of the type of building or complex being audited. Copies of official educational
transcripts and/or resumes of appropriate work experience are to be attached

to the EA report if the auditor had not attended the GOER training program.

The only minimum educational and experience requirements for auditors who

have not participated in the training program are the auditor must document some
oppropriate training and/or experience.
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AUDITOR DISCLOSURE OF FINANCIAL INTERESTS

The energy auditor certification statement on the EA report also includes a disclosure
of any financial interest. The statement reads as follows: "l further certify that

| am not responsible for the day-to-day operations of the building and that a full
disclosure of any financial interest which | might have relating to this energy

audit or any energy conservation measure is attached hereto.” The auditor is

also required to identify his organization of employment.

CERTIFICATION AUDITS MEET REQUIREMENTS

The energy auditor certification statement also includes an acknowledgement

that the energy audit was conducted in compliance with the federal regulations.

The statement reads: "l also certify that the energy audit was conducted in accordance
with the requirements set forth under 10 CFR, Part 450, Paragraph 450.43 of

the regulation which was published in the Federal Register dated April 2, 1979,

OWNERSHIP AND CATEGORIES OF ELIGBLE BUILDINGS

The owners of eligible buildings are to identify themselves on the PEA and EA
reports according to the four program areas of (1) schools, (2) hospitals, (3) local
governments, and (4) public care institutions. The owners are also required to
indicate whether they are (1) public, (2) private non-profit, or (3) an indian tribe.
The major categories of building use are to be identified as follows:

School: Hospital: Local Government:
Elementary General Office

Secondary Tuberculosis Storage

College "Other" (specify) Service

University Library

Vocational Police Station

LEA Admin. Fire Station
"Other" (specify) "Other” (specify)
Public Care Institution:

Nursing Home

Long-Term Care (other than nursing home)
Rehabilitation Facility

Public Health Center

Residential Child Care Center

"Other" (specify)

if the building or complex is "other," enter a one or two word description. For
example, if a hospital is neither a general hospital nor a tuberculosis hospital,
you would write “other" and add "psychiatric," "obstetrics and gynecology,” "eye,
ear, nose, ond throat," "rehabilitation,” "orthopedic," "chronic disease," or other
appropriate brief description.
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Since the program is voluntary, the building owners of the four program areas

will be responsible for identifying their buildings through the submission of PEA
and EA reports. In addition, GOER will attempt to collect listings of eligible
buildings from state and local facilities agencies including building profile data
which may be used to verify data submitted on the PEA and EA reports. Complete
listings of all eligible buildings will be prepared and maintained in GOER files.

PARTICIPATION OF INDIAN TRIBE UNITS

There are only four Indian tribe units residing in Texas including the Tiguas, Alabamas,
Coushattas, and Kikapoo. The Alabama-Coushattas reservation is located in East
Texas near Livingston, the Tiguas reservation is located near El Paso, and the

Kikapoo indions are located near Eagle Pass. The Texas Indion Commission was
established to aid the reservations in becoming self-sufficient and improving the
health, educational, agricultural, business, and industrial capabilities of the people.
The Texas Indian Commission is being contacted about the energy conservation

grants program and encouraged to participate.

STATE'S MONITORING OF ENERGY AUDITS

As suggested in 10 CFR, Part 450, GOER will participate in the performance

of on-site energy audits and conduct follow-up visits in a sample of between one
percent and five percent. The purpose of energy audit monitoring will be to assess
the values and problems of conducting energy audits as well as determining if

the audits are being conducted in accordonce with federal regulations.

A sample of institutions which have submitted PEA reports to GOER will be selected
and contacted about the time and location of the energy audits. GOER staff or
consultants will then participate in the on-site audit. Appointments will also

be made with energy auditors, building operators and administrators to review

the EA reports and maintenance and operating procedures identified as a result

of the energy audit. Emphasis will be placed on the degree to which the maintenance
and operating procedures have been implemented as is required by the federal
requirements for state Phase | applications.

OTHER STATE APPLICATION REQUIREMENTS {10 CFR, Part 455, Para. 455.15)
Institutions Conducting Own Energy Audits

In accordance with 10 CFR, Part 455, Para. 455.15(Cl, DI), the state is required

to describe procedures for providing funding or services to those schools and hospitals
which were willing and able to conduct their own energy audits. In compliance

with federal regulations, institutions are to be ranked on the potential energy

savings of the buildings as a basis for awarding TA grants. Those institutions

which have conducted energy audits with their own resources will be favored

in the awarding of TA grants in the event that the grant ranking criteria is the

same as other TA gront applications.
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Consistency with State Facilities Plans

In accordance with 10 CFR, Part 455, Para. 455.15 (C4), the state is required

to explain the manner in which activities shall be consistent with (1) related state
programs for educational facilities and (2) state health plans. The Governor's
Office of Energy Resources plans to continue communications with the appropriate
agencies to ensure that its activities are consistent with state facilities plans.

The state opplication, especially Part IV, and other appropriate materials will

be shared with these agencies.

PRINCIPAL GOER PROGRAM STAFF
The following GOER staff are responsible for the program areas as indicated:
Duane Keeran Educational Institutions

John Carison Hospitals
Larry Morgan Local Governments and Public Care Institutions
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ENERGY CONSERVATION GRANTS PROGRAM

MAJOR PROCEDURES ANRD ACTIVITIES

This section contains a chronological "fact-
sheet” which lists the major points and re-
quirements of the Federal and State Energy

Plans.
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ENKRGY OONSERVATION GRANTS PROGRAM
MAJOR PROCEDURES AND ACTIVITIES*

Phase I1: WMMQ: (PEA) and Energy Audits (EA)

1. Pirst year of the program begins date of publication of Phase I rules
in Federal Register, April 2.

hﬂgﬁwﬁM&MMhﬂM%@dMInﬂm

3. PFirst grant cycle for PEA/EA ends Sept. 30, 1979 (DOE must award notice
of grant - State has ane year from notice to use funds.)

4. Eligible buildings (1) must be omed by schools, hospitals, units of
local government, and public care institutions; (2) must be heated or cooled
and not leased (unless there is documentation of intent to purchase); (3) and
constructed on or before April 20, 1977 as identified by date of occupancy
pexmit.

5. Since TA and ECM will be awarded on a building-by-building basis, the
PEA and FA must be on a building-by-building basis if the institution

plans to smimit a TA application. If no TA application is planned, the
PEA and FA may be for a omplex. TA review will inclule PEA and EA data.

6. 'anirstpdmityﬁornlectimofem:gymﬂimﬂmmmpeml

of the building owner, but not the day-to-day building operator. However,

mﬂdingm operator may participate in the EA under supervision of the emergy
tor.

7. mm.haafwinmtduclmmbythemmﬂimr.

8. A copy of the PEA and EA must be maintained by the building owner; and
one copy of the PEA is to be submitted to GOER by May 25, 1979 for each of
three building construction periods: (1) pre-1940, (2) 1940 to 1965, and
~(3) 1965 to present. One copy of the PEA and EA must be submitted with
the TA application unless already submitted to GOER.

9. The initiation of maintenance and operating procedures recommended in
the Energy Audit is a pre-requisite to submitting a Technical Assistance
application,

10. Energy Audit grant applications for institutions will be available between
August 1 and October 31. The EA grants will be awarded by December 14, 1979.

s TIsting of procedires and activities is intended to give the reader an
indication of the major prr edures and activities, Clarification and addi-
tional information are inc " in the federal regulations and state implemen-
tation dsecription.

=18~
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11. Administrative buildings are not eligible with the exception of local
education agencies.

12. If it can be shown on the EA report that there have been energy savings
of 20% or more between a base year in the past and a subsequent year as long
as there is less than a 10% degree day variance between the two years, then
an on-site energy audit is not required. Otherwise, an on-site energy audit
is a requirement.

13. Major components of the PEA include building size, operating schedule,
najora’:ergyusmgsystem,energyuseaxﬂcostbynmth, past energy conser-
vation activies, renewable energy resource potential, and building energy
saving potential.

14. The components of the EA include energy auditor certification, descriptive
building data including major fuel systems by type, climatic and roof character-
istics, maintenance and operating proocedures, prior energy savings, and simple
retrofit recommendations and assessment. The EA shall include any on-site audit.

15. Energy auditor training will be conducted in twenty (20) regions through-
out the State between May 9 and May 31 and possibly the first week of June
for the first program cycle. Subsequent EA training will also be conducted.
GERwiubepmvidingﬂ\istrainingmﬁdoesmtrmplantocertifylarge
nmmbers of energy auditor trainers. Notice of EA training programs will be
sent to all eligible institutions.

16. Energy auditors must attend the GOER energy auditor training program
ordommtappropriateskillsarﬂm@erianebyattadm\gedwaﬁmltrarr
scripts and resumes of applicable work experience relating to knowledge of
building mechanical, electrical, and energy use systems.

17. GOER will conduct follow-up reviews of Energy Audits conducted at in-
stitutions as required by federal regulations.

Phase II: Technical Assistance (TA) mmmdmmgures (BCM)

1. Technical Assistance is a detailed engineering energy analysis of the
buildhgresultinginaﬂmqu:ortwithreccmmﬂatims for maintenance
andoperatingpu:wedumandmergycmsexvatimneasures. Energy Conserva-
tion Measures involve the installation of materials and equipment and the
physical modification of the building to save energy.

2. For both TA and BCOM, buildings must be owned by schools, hospitals,
units of local government, and public care institutions.

3. Eligibility for'ﬂrequiresthatanmergymﬂitmsthavebeenconducted
(the EA includes the PEA) and the recammended maintenance and operating pro~
cedures initiated (implemented) or must justify reasons for not implementing
the MiO, and submit an application in accordance with federal requlations and
the State Plan (submitted to DOE around June 135, 1979) .

-19~
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4. In accordance with federal regulations, a qualified Technical Assistance
Analyst must be a registered professional engineer certified by the state or
an architect-engineer team with chief members licensed by the state. Ai-
though the State Plan may include alternative qualifications, the federal
will be used as a reasonable guide. The analyst must also have

requirements
had appropriate training and experience in energy systems of buildings.

5. ‘The Technical Assistance analyst can have no financial interst in supply-
ing materials and equipment for BCM. However, he/she may be involved in the

design and supervision of the BOM.

6. Eligibility for BCM requires that a Technical Assistance must have
been conducted or its equivalent according to State Plan, and the recommended
maintenance and operating procedures of the EA and TA report initiated (im-
plamented) or must justify reasons for not implementing the MsO, and submit
an application in accordance with federal requlations and the State Plan.
The BEOM must have a simple payback period of not less than 1 year nor greater
than 15 years, and the estimated useful life of t.e measure must be greater

than its simple payback period.
7. The TA report shall be used for assessing the BCM application.
8. There are no cost limits on the amount of the TA or BCM.

9. The amount of federal funding for TA and ECM will be an amount up to
50%. The institution must provide the balance of the project cost.

10. The deadline for submission of TA and BCM applications for the first
grant program cycle is July 6, 1979. Institutions will be notified of applica-
tion deadlines for the second and third years of the program.

11. One copy of the TA report, TA application, and ECM application should be
maintained by the building owner. Three copies of the TA application and
BM application should be submitted to GOER along with one copy of the TA

report.

12. Technical Assistance applications will be ranked on the basis of the
potential for saving energy. If the building is not individually metered,
the Chart of Potential Energy Savings on pages 5 and 6 of the Preliminary
Energy Audit must be submitted with the TA application.

13. TA expense (not claimed as match for TA grant) incurred on or after
Novenber 9, 1978 may count as in-kind match for BECM upon approval of the
Secretary.

14. Only one TA grant and one ECM grant will be provided for any given build-
ing.

15. Although the State Plan is due by August 17, 1979, the State will try
to submit the Plan to US Department of Energy (DOE) by June 15, 1979.
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16. The State shall assign weighting factors to the three grant ranking
criteria established by DOE for BCM including (1) simple payback period of
less than 15 years and more than 1 year, (2) conversion to renewable resources
and then coal, and (3) the type of fuel saved with priority to oil, then

gas and others. The State may add additional factors.

17. The institutional applications for TA and ECM shall be sukmitted to the
Governor's Office of Energy Resources according to federal regulations and
the State Plan. Among other requirements, the applications shall include

a budget of federal and non-federal funds including in-kind match, a project
description with milestones, and justification for severe hardship if claimed.
The TA application shall also include the results of the PEA and EA. The BCM
application shall also include the EA report, TA report, and projected payback
period for the BCM.

18. The institutions shall keep records and reports including a report sub-
mitted each January and July on the progress and financial status of the
project: final report on TA and ECM submitted within 90 day= of project
cmpletim-themﬁmquaortshanimhﬂetheﬂamlystmtmﬂplm
for implementing MsO procedures and acquiring and installing BCM, the BCM
final repcrt shall include list of ECM acquired and installed with final pro-
jected payback period and statement that the BCM conforms with the TA report
and BCM application; and annual reports for three years or for the life of the
program, whichever is shorter. All the above records are to be maintained by
the huilding owner for three years.
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SUPPLEMENTAL AUDITOR INSTRUCTIONS

The purpose of this section is to provide ad-
ditional clarification, in some cases through
example, to assist the auditor in interpreting
the scope of some of the more involved data
entries on the PEA and EA Forms.
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SUPPLEMENTAL AUDITOR INSTRUCTIONS

The purpose of the following instructions is to supplement the "rvocedures”
which accompany each page of PEA and EA forms and to clarify specific points
outlined in the Federal Requlations.

A. Complex Andits Versus Building Audits

Paragraph 450.41 of D.O.E. Energy Measures and Energy Audits Grant
Programs for Schools and Hospitals and Buildings Owned by Units of
local Governmen. and Public Care Institutions, Federal Register,
Volume 44, No. 64, Monday, April 2, 1979, defines a "complex" as a
closely situated group of buildings on a contiguous site or a closely
situated group of buildings served by a central plant, such as a
college campus or a multi-building hospital. If an eligible institu-
tion wishes ultimately to apply for Federal cost-sharing funds for
one or more ECM's which are each applicable to.gll buildings in

the complex, then the PEA and EA should be conducted on the complex
.8 a single unit. The TA grant application would be based on the
apparent potential of the specified ECM's if implemented complex-wide.
Ac example might be the replacement of all existing lighting with ’
high-efficiency lamps in all buildings in the complex. If the eligible
institution wished to consider a particulir building in that complex
in more detail, then a PEA and EA would have to be completed 'r that
individual building.

B. Preliminary Energy Audit

PEA-1

(d) The choices of "school", "hospital", “local government",
or "public care institution" are the only acceptable
entries. If the building or complex cannot be categorized
in one of these four areas, it is not eligible under this
program.

PEA-2
Complete all monthly entries for which metered data is
available. If an energy source is uscd but not metered,
enter "N.D.A." in the monthly blanks and make an estimate
of the total annual energy use for ent.y in the "Annual
Totals" line. A comparison of the total annual enexgy
use in similar buildings in the same geographic location
is the suggested way to estimate this statistic. If
metered data on similar buildings is not readily avail-
able, an alternate approach is to apportion central meter
readings to each building on a square footage and hours
of operation basis. You may round the BTU products in the
BTU conversion table at the bottom of the page to the
nearest million if the entries or products will not be
accepted by your calculator.

-23-
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2. The building height should be the number of stories
of that portion of the building with the largest roof
u“l

3. 1If the land is not the property of the owner, or if
he indicated that the property is not “available space”,
then check "No".

Optional Forms PEA-5 and PEA-6

These forms are provided as a means of asuisting the eligible
institutions to assess the energy conservation potential of a
siven building based on building and HVAC system characteristics.
This approach is especially useful when buildings are ummetered.

.

2.0 Divide the toial number of hours in each day that a building
is occupied by the total number of hours in each day that
the HVAC is turned on.

3.0 Add the nameplate capacities in BTUH from the heating
system components (boilers, furnaces, etc.) and the
total tonnage of the air conditioning system (convert
tons to BTUH by multiplying by 12,000) and express sum
as millions of BTUH.

4.2 Large infiltration would result from poorly caulked windows
and doors without weatherstripping or tight seals.

4.3 If the building lighting levels are high enough to cause
glare, or if large areas of the building are lighted to
+ the same areas as work areas, then circle 6.3. If lighting
is "poor" and might be considered marginal for reading 1
purposes, circle 3.5.

4.4, 4.5, 4.6 This information would have to be obtained from
the building plans or from the building operator.

4.8 Hospitals, kitchens and laundries would be considered as
having a high psrcentage process load. Most laboratories,
dormitories, and shops would be considered as having an
average percentage process load. Examples of low percentage
process loads would be adminiatrative and classroom buildings.

4.9 Heat recovery may be economically feasible for large build-
ings using high percentages of outside air. Large process
loads can increase the feasibility of heat recovery in that
the air exhausted from the building is usually considerably
hotter than the fresh air being brought into the building.
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: If the sum of the weighting is near 90, the building
has high potential for energy conservation. A sum of 75 would
indicate that the building probably does not have energy con-
sumption potential. These numbers can be used by the eligible
institution to decide whether an EA should be done on that
building. NOTE: It is Fequired that Pages 5 and 6 be ¢~ p.ieted
for unmetered buildings, since that information will be nelpful
when completing the Energy Audit and in assessing Technical
Assistance applications.

Enerqgy Audit

EA-1

(g) Of special interest are changes which will effect the
demands on the HVAC system.

(o) (p) If natural gas is used for generating chilled water,

electricity is probably being consumed to operated
fans and pumps.

(t) (u) (v) (w) If the building is served by a central plant, the source

of fuel used by the plant is NOT entered in this table.

(x) You may round the BTU products in the BTU conversion
table to the nearest million if the entries or products
will not be accepted by your calculator.

(y) The conditions in question are those which effect energy
consumption.

(1) Throuch(v) Unless major systems have individual meters, the informa-

tion required on this part will have to be estimated by
the auditor. If heating is by natural gas, and cooling
and lighting are electrical, then the problem is one of
proportioning the KWH between lighting and cooling. Two
approaches are possible:

(1) Estimate the total lighting (watts per square foot)
and multiply by the building area and the total
number of hours each year that the lights are on.
The product is an estimate of the lighting load,
and the remainder can be converted to BTU's and
added to the gas consumption to estimate the HVAC
load.

If the building is a laundry or kitchen and the
process load is significant, the auditor will have
to estimate the process and lighting loads and

the remaining consumption can be attributed to
HVAC.

If the building is part of a complex which has
central metering, then the total annual estimated
load (ggg) on PEA-2 must be proportioned among
the major energy users.

~25-
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The following energy use figures are presanted as general - iidelines to
assist the auditor in identifying the amount of energy con.umption by major

energy using systems.

EDUCATIONMAL INSTITUTIONS

In 1977, the nation's educational institutions consumed 1.1 quadrillion BTU's
or approximately 1.5% of the total U. S. consumption of energy of all forms.
As enexrgy costs continue to erode educational budgets, the importance of a
comprehensive energy management program for educational institutions becomes
obvious.

As can be seen from the figure below, energy is utilized in a number of ways.
Although these percentages will vary, the heating, ventilating, and air con-
ditioning systems (HVAC) usually represent the greatest single usage. Light-
ing and generul electrical represent the second major category.

HVAC -65%

MAJOR ENERGY END USES IN A TYPICAL U.S. EDUCATIONAL INSTITUTION

(Adapted from Energy Audit Workbook for Educational Institutions,
Fuel & Enexrgy Consultants, Inc., 1978, Page 2)
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HOSPITALS

Nearly 908 of all U. S. hospitals were designed and constructed before 1974
when the importance of effective energy management was beginning to surface.

Environmental control (heating, ventilating and air conditioning) requires

the greatest share of all energy used in a typical hospital; light-
ing and wall veceptacles often represent the second highest end use.

STERILIZATION/INCINERATION -2%

HVAC -60%

LAUNDRY -12%

MAJOR ENERGY END USES IN A TYPICAL U.S. HOSPITAL

(Mapted from Practical Energy Management in
Health Care Institutions, Blue Cross of
Greater Philadelphia, July 1788, Page 2)

PUBLIC BUILDINGS
(Local Government, Office-Type Facility)

Although ¢ Jumption percentages will vary with buildings' designated
functions and the climate zones in which they are located, the figure
below illustrates major energy uses of a "typical” office building.

Again, space conditioning represents the area of highest consumption.
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SPECIAL FUNCTIONS: -13%
stlevators

« Extenor/Secunty Lighting
« Mot \Water

« Misc. Electrical

888
28008
890680400000000
"00.““0““000”“.“0

HVAC -76%

MAJOR ENERGY END USES IN A TYPICAL U.S. OFFICE BUILDING

(AMdapted from Enerqy Audit Workbook for Office Buildings,
Fuel & Energy Consultants, Inc., 1978, Page 2)

LONG-TERM PUBLIC CARE FACILITIES

public care facilities, such as nursing homes, which have not implemented
comprehiensive energy management programs, usually exhibit atypical energy

consumption when compared to other buildings of a similar type, size, use,
and climate zonel. It is not unusual to discover total energy consumption

in the range of 300,000-360,000 BTU's per gross square foot per year,
especially in the cooler climate zones.

The figqure below indicates typical energy uses for a nursing home facility.
Notica that space heating, cooling, ventilation, and lighting contribute
to over three-fourths of the total consumption of the facility. These
areas, then, represent major energy conservation opportunities.

Euuig_ Homes Technical Report, Colorado Energy Conservation and Alternatives
Center for Commerce and Industry, August 1978, Page 13).

114

I
l
l
I
|
|
|
«
|

-28-




FOOD SERVICES -7%
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LAUNDRY -9%

LIGHTING GENERAL ELECTRICAL -18%

MAJOR ENERGY END USES IN A TYPICAL U.S. NURSING HOME

(Adapted from Energy You Can Bank On, Colorado Energy
Conservation and Alternatives Center for Commerce and
Industry, 1978, Page 44)

Form EA-1 (1) Through (v) continued:

(2) Determination of major systems through the weighted
formula that follows will provide estimates based on
existing conditions as recorded on PEA-5 and PEA-6,
as well as climate data.

The major building energy systems are generally in
three categories: (1) HVAC energy; (2) lighting
energy; (3) building process energy.

The formulas have been developed to establish major
system energy use by a weighted factor (WF) method.
Weighting factors for HVAC, lighting and process
energy use are comparei to the total weighting factor
of all three and total energy use is proportioned
according to their ratios.

The total weighting factor is calculated through the
summation of:

Total WF = HVAC WF + Lighting WF + Process WF where:

HVAC WF = Occupancy/Operating Ratio WF (PEA-5, 2.0)
+ A Glass/Infiltration WF (PEA-S5, 4.2)
+ HVAC System WF (PEA-5, 4.4)
+ Outside Air WF (PEA-5, 4.5)
+ Fan Energy WF (PEA-5, 4.6)
+ HVAC Control WF (PEA-6, 4.7),

—29-
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Lighting Wr = (PEA-5, 4.3), and

Procass WF = (PEA-6,4.8).

To detsrmine major system energy use in BTU:

HVAC WF
Total WP
To determine energy use by type, the HVAC energy must be broken
down further into:

A. HVAC Energy (BTU) = x Total Annual BTU (PEA-2, ggg).

(1) Fan and Pump Electric Energy (BTU) = HVAC Energy x 0.4

. Degree Days Cooling*
(2) Cooling Energy (BTU) = Cc e s Cooling® + Degree Days Beating*

x HVAC Bnergy x 0.6

Deqree Days Heating*
Degree Days Cooling* + Degree Days Heating®*

(3) Heating BEnergy (BTU) =

x HVAC Energy x 0.6

Lighting WF _ ».10] Annual BTU (PEA-2, ggg)

B. Lighting Energy (BTU) = Total WP

To convert from BTU to purchased units, determine the source of

energy for each category and divide by the appropriate conversion |
factors on EA-1, (x). An estimate of the types of process energy
proportions must be made, as well as determining the type of source

energy for cooling (electric, gas, or oil for absorption) and cool- |
ing (gas, oil, or electric) from PEA-1.

The following example for “BUILDING T" will illustrate this procedure.

*Degree Days Cooling and Heating from EA-2, 4.2.

-30-
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MAJOR SYSTEMS ENERGY USE EXAMPLE

BUILDING "T"

175,000 Gross Square Feet
4 Floors
3 Years 0Old
258 Glass

Annual Energy Use: 300,0C0 BTU/Square Foot/Year

Qccupanc at. Ratio: 0.4

Average Installed Lighting: 3 Watts/Square Foot (Fluorescent)

Predominant HVAC System: Multi-Zone Units

Average Building Outside Air: 308

Total Installed Supply Fan Horsepower: 120

Control System Maintenance Contract with: XYZ, Inc.
Gas-Fired Steam Boiler Rated Capacity: 15,000 MBH

Electric-Drive Centrifugal Chiller: 600 Tons
Building Process Energy Base Load: Approximately 208

Average Annual Heatino Degree Days: 1,570
Average Annual Cooling Degree Days: 2,994
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OPTIONAL

(This Chart is required with TA application for unmetered bvildings)

PAGES OF ¢

PRELIMINARY ENERGY AUDIT
[ 4 o~
Buid/iws T
ToY SUILOING MANE € 1.0. NUMBER (1) COMPONENT INSTITUTION NARE ¢ 1.0. NUMBER g
hJ
vii $ U I LDTI NG E N ER G Y S A Y I NG P O T ENTTI AL . e
i s
(ttt) CHART OF POTENTIAL ENERGY SAVINGS |
1.0 ANNUAL ENERGY USE: (SEE EUI PAGE PEA-2) 5.0 BUILOING MODIFICATION POTENTIAL: 4.4 PREDOMINANT HVAC SYSTEM: i
BTY/3Q.FT. /YR, wF 4.1 _BUILOING AGE & REMAINING LIFE (R.L.) WF Tveg wF |
400,000 AND ABDOVE 9 NEW (1-5 YRS) OVER 40 YR, R.L. 3.6 DUAL DUCT Ox REHEAT 12.6
300,000 TO 400,000 8 NEW (1-5 YAS) UNDER &0 YR. A.L. @ MULTIZONE OR INOUCTION UNITS T I
200,000 T0 300,000 @ RECENT (S-15 YRS) OVER %0 YR. R.L. 2. ROOFTOP, PACKAGEO VALL UNITS, >
100,000 T0 200,000 6 RECENT (5-15 YRS) UNDER 40 YR. AL, 2.4 OR UNIT VENTILATION 9.8 E '
LESS THAN 100,000 5 oLD (OVER 15 YRS) 2.0 FAN-COIL, VAY, OR NEAT/VENT ONLY W18, 4 s |
2.0 RATIO OF OCCUPANCY/SPACE UTILIZATION HOURS OLO (OVER 15 YAS) LESS THAN 5 YA. R.L. 0.0 MBLATIM, WY RETERS (% Fax 3v3-F.6 2 l
TO NVAC EQUIPHENT OPERATING MOURS: 8.2 TOTAL WALL AREA PERCENT GLASS & 4.5 MORMAL OUTSIOE AIR SUPPLY PERCENTAGE: o
OCCUPANCY/UTILIZATION WAS. _ .o o INFILTRATION: —BANGE L S
—X GLASS RANGE 75 10 1008 8.1 |3 |
UNDER 0.20 14,4 OVER 40T GLASS §s 50 10, 752 7.2 |
0.2 T0 0.4 12.8 LARGE INFILTRATION i.0 25 10 So8 |
0.4 10 0.6 UNDER 403 GLASS @ 1070 258 “ |
0.6 10 0.0 9.% LOV INFILTRATION 3.0 INFILTRATION ONLY WITH TOILET EXMAUST .S l
0.8 70 1.0 8.0 UNDER 153 GLASS . A6 FAN EMERGY: S |
3.0 NATEO CAPACITY OF HEATING & COOLING EQUIPMENT: 4.3 LIGHTING LEVELS POTENTIAL REOUCTIONS FAN STATIC PRESS.  SQ.FT./FAN Mp _ WF
COMBINED HVAC CAPALITY 1N 8Tw X 10° _AANGE 10° OR ABOVE 200 SQ.FT./W 5.4
40 AND ABOVE @ REOUCED TG 3.0 W/SQ.FT. 6.3 8 SP TO 10" P O 600 SQFT./HP 4.8
25 10 40 8 REOUCES TO 2.0 - 3.0 W/en FT @ 6 SPTO B SP @000 SQ.FT./HP 4.2
15 T0 25 7 REDUCES TO 1.0 - 2.0 W/SQ.FT. .9 ¥ SP TO 6" SP 1500 SQ.FT./NP @
5 10 15 6 CAN REOUCE BY SWITCHING KANGES b2 UNDER & SP £2000 $Q.FT./nP 3.0
sELOV S s LIGHTING LEVELS CANDOT BF REOUCED 3.5
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OPTIONAL
{This Chart is required with TA application for unmetered buildings)
PRELIMINARY ENERGY AUDIT PAGE 6 OF 6
3 LY ’
Buisdw ¢ - _ 3
b) BUILOING NAME ¢ 1.0, uuz::a - (b1) COMPONENT INSTITUTION NAME € 1.0. NUMBER §
-
~
Vil 8§ Ul L DI NG E NE RG Y S A VY I NG P O T E NT 1 AL (CONT'D) »
CHART OF POTENTIAL ENEAGY SAVANGS (Contlnued) ENERGY SAVING POTENTIAL TABULATION (uuu)
A.7 NVAC CONTROL SYSTEM: .
CONDITION WE ITEN hid
INOPERATIVE CONTROLS W8 »
NO WRITTEN PREVENTIVE MAINT. PROGRAM 8.2 2.0 RATIO UTILIZ. HRS. TO OPER. HRS. lloé v
CONTRACT <
CONTAOLS UNGER MATNTENANCE 4.0 MODIFICATION POTENTIAL Py
. EMERGY BASE LOADS ]
48 suiLbiNe Phactss WF h.1 BUILOING AGE & LIFE EXPECT. : 3.4 o
3 OF TOTAL LOAD o
203 BASE LOAD - COULO REOUCE @ §.2 PERCENT GLASS & INFILTRATION a,r E
15% BASE LOAD - COULO REOUCE 2.4 §.3 LIGHTING LEVELS J. & °
108 BASE LOAD - COULD REOUCE 2.1 PR — - 7.2
ST BASE LOAD = COULO REODUCE 1.8 :
MO REOUCTION OF BASE LOADS POSSIBLE 1.$ k.5 OUTSIDE ATR RATI0 . &3
4.9 HVAC NEAT RECOVERY : b.6 FAN ENERCY 2.6
L hid N.7 HVAC CONTROL SYSTEM 2.0
1003 0.A., RECOVERY FEASIBLE s
4.8 BUILDING BASE
758 0.A., RECOVERY FEASIOLE v.0 LOAo 2.7
503 0.A., RECOVERY FEASIBLE 3.§ 4.9 WVAC HEAT RECOVERY - 3.0 -
1008 0.A., RECOVERY OIFFICLT 4.10 USER RETROFIT TOLERANCE ‘. .3
NEAT RECOVERY NOT FEASIBLE 2.5
4.10 USER RETROFIT TOLERANCE & ToTAL 73.8
MNGE wF
, USER CAN TOLERATE MAJOR RETROFIT @
b USER CAN TOLERATE MINOR RETORFIT 3.5
! USER CANNOT TOLERATE ANY 01SRUPTION. i.5
4
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BUILDING “T*"

A. Total WF = HVAC WF + Lighting WF + P;'ocesa WF
= (11.2 = 3.5+ 11.2 + 6.3 + 3.6 + 3.0) + 5.6 + 2.7
= 38.8 + 5.6¢+ 2.7 = 47.1

38.8 6
rvm x 52,500 x 10" BTU

= 43,248 x ;I.O5 BTU

B. HVAC Energy =

(1) Pan and Pump Electric Energy = 43,248 x 10° BTU x 0.4

= 17,299 x 10° BTV

17,299 x 10° pm

11,600 m -= 1,491,293 X
r

2,994 6
- ——aZrt .
(2) Cooling Energy 2,994 + 1,570 x 43,248 x 10 BTU x 0.6
6

= 17,023 x 10" BTU

6
. 17,023 x 10° BTU ,
11, 600 BTU/XWH 1!467!457 XNH
1,570 6
(3) Heating Enexrgy = 2,994 + 1,570 x 43,248 x 10 BTU x 0.6
= 8,926 x 106 BTU
6
8,926 x 10" BTU
1,030, 000 BTU/MCF 8,666 Mcr
c. Lighting Enexgy = 5.6 x 52,500 x 106 BTU

‘7.1

6,242 x 106 BTU

6,242 x 10° U

= 11,600 BTU/m =~ 55,106 X

D. Process Energy = z%'—;- x 52,500 x 106 BTU
@

= 3,009 x 10" BTU

Process loads in Building "T" are all electric;
therefore:

6
3,009 x 10° BTU . q
11,600 BTU/XWH 259,33 Kl
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Please return to Governor's Office of Energy Resources, 7703 N. Lamar, 7502, Austin

Energy Auditor Certlification: hereby certify that i,
gram developed by the Governor's Office of Energy Resources conducted at

LTemas 8752 E N E R G Y AUDIT

(name of auditor), have participated fully in the Energy Auditor Tralning Pro-

(address of training site) by

(sponsoring Agency-instructor) on

bullding or complex being audited. 1 have attached a copy of official educational
cluding the address and telephone numbers of such employers If | have claimed past
Ing program. | further ceriify that | am not responsible for the day-to-day operat
which | might have relating to this energy audit or any energy conservation measure
ducted In sccordance with the requirements set forth under 10 CFR Part 450, paragra
dated April 2, 1979.

(date), or in lieu of attending the training session, have completed
educa.lonal courses and/or on-the-Job experience in analyzing and/or operating the mechanical and electrical

{7 of classroom hrs] hours of
and other energy using systems of the type of
transcripts and/or resumes of previous spplicable work experience in-
education and/or work experience in lieu of attending the official traln-
lons of the bullding and that a full disclosure of any financlel interest

I's actached hereto. | also certlfy that the energy audit was con®
ph 450.43 of the regulation which was publlshei l;\ the Federal Reglster
a

Signature of Energy Auditor

Social Security No. of Energy luditor

Organization of Auditor Date

PAGE ' OF &
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Aruitoxt provided by Eic:

LTU CONVERSION FACTORS (x)

® BuuDlUG“T o @_ /2 J; 000 FOLLOWING PEA FORMS COMPLETED ATTACHED HERETO:
' Ltmmvrurmm‘m m SUTLOING S1ZE (GROSS SQ.FT.) @ e te) O g
(bt PEA-1 PEA-2 PEA-3 EA- PEA-S EA- -
}WWWM WAME & 1.0, NUMBER RANE—NU—KDUNESS OF - ORNEN v
THE CONTENT OF THIS AUDIT FORM IS DESIGNED TO MEET THE REQUIREMENTS OF FEDERAL REGISTER, APRIL 2, 1979. voL. &, No. 6k, PARA, 450.43
I D E S CRTIT P T I VE 8 U I L DI NG 0D A T A
1.0 LIST WAJOR CHANGES IN “FUNCTIONAL USE'* OR “‘MODE OF OPERATION" PLANNED FOR NEXT 15 YEARS:
(9
2.0 FOR BUILDINGS OVER 200,000 GROSS SQUARE FEET AREA, PROVIDE THE FOLLOW NG 3.0 GENERAL BUILDING & SYSTEMS coi;o]}nou: -
FRON AVAILABLE DATA (AD) OR BY REASONABLE ESTIMATE (BE) IDENTIFY SOURCE ) -
IN ALL BLANKS. a
2.1 PEAK ELECTRICAL %emm IN Kz (h) i
MONTHS (h1) . . . DAY (]) . ' ' i
HOUR OF DAY (k) . . §
2.2 PROVIDE BELOW THE ANNUAL ENERGY USE OF THE MAJOR BUILDING E
SYSTEM 8Y FUEL TYPE:
NAJOR ELECTRICITY NATURAL GAS 12 0iL CENTRAL PLANT THERMAL TOTAL g
SYSTEM o KWH ( BTU (o  MCF (o) LU GAL () BTV () ::)E“-"::uw"“ faf.".'.kéf" e E%T‘u — sTy §.
IlVﬁC. - ) {u) v} ) "
LIGHTING " leatimganl®
ProckSS sy, Ipamacpace|3

(You may round to nearest million.)

ELEC. KWW X 11,600 = sty STEAN/WW MHBTU x 1,000,000 = (3 {1]
NAT.GAS. MCF X 1,030,000 = sty STEAM Les x 1,390 - Ty
oL 2 GAL X 138,690 = 8Ty  CH.WATER TON HR x 12,000 = TV
oIL 46 GAL X 149,690 = Ty SpHER x




BA-2

4.0 Obtair current weather data from local weather station.

(z) The point is to prove that M&O's along have resulted in
a 208 energy-use reduction. If you can prove this level
of savings, the auditor need not complete Page EA-3, It
will probably be less time consuming to amit this table
and proceed directly to EA-4 as an alternative.

BA-3

Refer to the list of M&O measures includsd in this manual for
specific examples of “System Changes". The percent values
provided can be interpreted as weighting factors, and the valtes
should not be changed, even if a higher percentage savings is
possible for a particular building. If the estimated savings is
less than the percentage shown, do not circle that M&O, as it is
insignificant in energy savings.

EA4

(d4d) (ees) (£££) For additional examples, refer to the ECM/P section of i
this manual. ’

(ggg) Enter the MOST SIGNIFICANT ECM discovered in that building.

(hhh) (111) - The auditor will probably have to rely heavily on the
operator's opinion for this information.

T
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COMPLETED SAMPLES:

i. ECC, PEA, AND EA FORMS AND INSTRUCTIONS

Included in this section are forms which have been

! completed for a sample building.

g‘; ,
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ENERGY COST AND CONSUMPTION SUMMARY FORMS (ECC-1 ~6)

The enargy cost and consumption summary forms are presented as a sug-
gested method of monitoring energy consumption in buildings, especially
before and after the implementation of maintenance and operating pro-
cedures and the installation of energy conszervation measures. Such
information is required by 10 CFR 455, Para. 455.63 C which states that
"guch annual reports shall identify each building and shall provide data
on the actual energy use of that building...on a monthly or quarterly

as well as annual basis consistant with the annual billing cycle for the

building”.
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INSTRUCTIONS

ENERGY COST AND CONSUMPTION SUMMARY FORMS (ECC-l - 6)

3

gl
i

ECC-1: ELECTRICITY

(d) Building size (expressed as millions of gross square feet), including
significant areas which are not heated or cooled.

{(e) Number of calendar Gays shown on billing.

(£) (3) Demand will be in terms of KVA OR XW. Fill in appropriate
factor as shown on billing.

(g) Power factor as shown on billing.

(k) Monthly demand charges from billings or rate schedule.

(1) Thousands of kilowatt hours (1,215,627 KWH would be entered as 1,215.)

(m) Actual consumpf:ion (XWH) divided by the projection of. what the con-
sumption would have been if usage were at the demand (peak) rate for
each hour in the billing period.

(n) Obtained from billing.

(o) Obtained from billing.

(p) To*al monthly billing divided by total monthly consumption. ($.0236
would be entered as 2.36¢ per KWwH).

(r) Converts kilowatt hours used in the building to millions of BTU's.

(s) Converts kilowatt hours used in the building to millions of BTU's
required to generate the electricity at the power plant. This
number is larger because power plants are not 1008 efficient, and
distribution loases are also unavoidable.

(t) (u) Site and source building energy usage per square foot expressed as
thousands of BTU's per square foot.

NOTE: When performing mathematical computations, it is suggested that

all table entries be converted from millions or thousands to the

y actual mngu.', using all significant zeros. For example, convert
1,215 & 10° KWH entered in Column (1) to 1,215,000 prior to any

calculations.
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ECC-2:  NATURAL GAS

(£) Thousands of cubic feet from monthly billing. (Be sure that
billing is expressed in thousands.)

(h) Enter 1,030 BTU's per cubic foot as the heat content of natural gas.
(j) Gas cost expressed as dollars per thousand cubic feet of gas consumed.
(k) Convert thousands of cubic feet to millions of BTU's.

(1) Disregard column for source enexgy.

(m) Energy consumption expressed in thousands of BTU's per square foot.
(n) Disregard column.

(p) FPuel cost per million BTU's.

ECC~3: CHILLED WATER AND STEAM OR HOT WATER
(If steam heat, cross out hot water and vice versa.)

(h) Chilled water is usually billed in "ton-hours”.

(§) Steam/hot water is usually billed in terms of millions of BTU's.
(k) Disregard if not shown on bill.

(m) Compute total heating and cooling energy by converting ton-hours

of cooling to millions of BTU's (multiply *h" by .012) and adding
the heating energy entered in Column j. Enter sum in Column m.

(n) Disregard entry
(p) Disregard entry.
(r) Dollars per square foot.

(s) Dollars per million BTU's.

ECC-4: FUEL OIL/PROPANE

Completion of this form is similar to previous ECC forms, with the exception
that fuel oil and propane are billed in gallon quantities. These quantities
are converted to BTU's, and using conversion factors provided, entered in the

appropriate columns.

(n) (p) Disregard columns. . 1
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ECC-5:

OTHER FUELS |
\
\
\

If a fuel other than those previously mentioned is used to heat or cool
the building, enter the appropriate data on ECC-5. BTU values for other
fuels can be obtained in most engineering handbooks.

ECC~6: WATER

(h) () These columns are for recording heating and cooling degree days ob-
tained from the weather station nearest the building being audited.
Refer to the Appendix in this manual for example of standard weather
data information. Published weather data is available on a monthly
basis (approximately 30 days after the last day of the month) and
as an annual summary which is published in April or May of each year.
In addition, degree day information may be requested by telephone
from weather stations. In any event, be sure that the degree days
entered are for the appropriate month of that year and not for some
previous year.
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(SAMPLE)

.; %.T. S.A . (Main cameus) ~ 40l (e) riscar vear 1976-77 ;
. + T H
' (v) e 1Y koW, X XvAR___— DRWND PERIOD: m
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b/23/79

Revised

STATE OF TEXAS
PRELIMINARY ENERGY AUDIT PROCEDURES

The purpose of the Preliminary Energy Audit (PEA) Is to determine the energy
savings potential of buildings by identifying the physical and energy-using
characteristics of the bulldings. The major components of the PEA include
major energy using systems identified in terms of fuel source and physical
characteristics, prior building energy conservation effor*s, renewable energy
resource potential, and energy savings pogential. The PEA is to provide
basic building Information which will identify those large energy using
buildings and systems which will become candidates for subsequent Energy
Audits (EA: on-site audit, and "EA" form information), Technical Assistance
(TA: detalled engineering energy analysis) and Energy Conservation Measures
(ECM: funding for materials, equipment and labor).

A Preliminary Energy Audit report and an Energy Audit report must be com-
pleted for each building or complex for which you submit a Technical Assis-
tance and Energy Conservation Measure application. |f a TA application Is
submitted for a building, then there must also be a PEA and EA submitted
for the same building and not for the complex which the bullding is a part.

The PEA Forms PEA-1, PEA-2, PEA-3, PEA-4, PEA-5, and PEA-6 are designed to
gather basic energy using information with a minimum of on-site effort. The
PEA Auditor will complete the forms by working with the Component Institu-
tion's Physical Plant Department, the Component Institution's Energy Manager,
and other personnel where necessary, and by visual observation of the bulld-
Ing.

The numerical entries are to be obtained from Component Institution's records,
Component Institution's best estimates, and by simple mathematical multiplica-
tion and division operations. All PEA Form entry blanks must have an entry.
Entries to be noted as follows:

YRD''* - Record Data

VYBE'' -~ Best Estimate

YNDA" - No Data Avallable

"INA'" - Not Applicable to this Building

Draw a straight horizontal line t-rough spaces or blanks not used to indicate
that the blank or space was not overlooked. All positive responses to ques-
tions should be marked with a. X",

The following procedures provide instructions for completing the PEA Forms.
The small case alphabet letters in parentheses key to the form entry dats.
All addresses are to be complete, current street addresses Include ZIP Code.
Provide telephone numbers If avallable.
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The PEA Forms PEA-1, PEA-2, PEA-3, PEA-4, PEA-5, and PEA-6 are designed to
meet the requirements of Federal Register, Vol. 44, No. 64, Paragraph 450.42,

dated April 12, 1979.

The PEA form must be returned directly to the Governor's Office of Energy
Resources, 7703 N. Lamar #502, Austin, Texas 78752. Please boldly print
YPEA" In the bottom right corner of the envelope.
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FORM PEA-1

(al) Enter the calendar date on which the PEA is completed.

(a) Enter the component institution's name as provided by the building
owner, and identification number. A component institution is a
university within a system, or any other sub-grouping of the '‘owner,"
(g), not designated as a building or the "owner'.

(b) Enter the Building or Complex Name and ldentification Number as pro-
vided by the owner. Indicate whether the report covers a single
building or a complex by circling the appropriate term. If complex,
indicate the number of buildings in the complex.

(c) Enter the building address as provided by the owner. This will be
the same as the component institution's address if the building is
located within the site of the institution. Provide street address
if building is located of f campus or if building is leased with the
intent to purchase (you must have legal documentation of intent ‘to
purchase if building is leased).

(d) Enter "school,' "hospital,' ''local government,' or “"public care
institution."

(e) Enter major category of building use taken from the following lists:
School: Hospital: Local Government:
Elementary General Office
Secondary Tuberculosis Storage
College Other (specify) Service
University Library
Vocational Police Station
LEA Admin. Fire Station
"other" (specify) Other (specify)

Public Care Institution:

Nursing Home

Long-Term Care (other than nursing home)
Rehabilitation Facility

Public Health Center

Residential Child Care Center

"other'! (speci fy)

If the building or complex is 'other,' enter a one or two word description.
For example, if a hospital is neither a general hospital nor a tuberculosis
hospital, you would write “other'' and add ''psychiatric,'" ''obstetrics and
gynecology," ''eye, ear, nose, and throat," ''rehabilitation,' '"orthopedic,"
ichronic disease,' or other appropriate brief description.
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(f)

(9)

(h)

(1

Enter name and telephone number of person directly responsible for
the day-to-day physical operations of the building. This is the
person who maintains the HVAC system, adjusts thermostats, cleans
filters, etc.

Enter name and street address of ''owner' of record and indicate
whether the owner is a public institution, a private non-profit in-
stitution or an Indian Tribe.

Enter building size expressed In gross square feet as measured from
the outside perimeter of the building excluding areas which are
nelther heated nor cooled such as an attached parking garage.

Enter date of original building construction completion. This date
should be the same as the permit of occupany of the builder. |If
actual date is not known, you may enter the year of construction.
Buildings constructed after April 20, 1977, are not eligible for
federal funding under this program.

Enter name and street address of person conducting the PEA audit.

(J) through (n) Operating Schedule:

(1)

(k)

(m

Daylight hours, 6:00 am to 6:00 pm. Enter the number of 'hours' of
occupancy (utilization)/numter of occupants/percent of building
gross square footage used, in each of the blank flelds indicated
for the days of M-F (Monday through Friday), SAT (Saturday), and
SUN (Sunday).

Evening hours, 6:00 pm to 10:00 pm. Make entries of similar data
requested in (j) above as applies to the evening hours.

Night hours, 10:00 pm to 6:00 am. Make entrles of similar data re-
quested in (j) above as applies to the night hours.

(m) and (n) Partial usage. If the building operates on a seasonal schedule,

(q)

(s)

or has other periods of at least a week's duration when the bullding
is only partially occupied, enter the "number' of weeks of partial
use (m) by calendar quarter and the 'percent' of total building gross
square footage in use (n) during such period.

’
Check '"yes' or '"no'. |Is building provided with a centralized local
building control panel? The central control panel would be identified
as a grouping of switches, push buttons, or gauges; and will be most
often located in the boiler room or central equipment room.

Indicate whether or not the bullding HVAC system is connected to a

central Faclilities Control and Monitoring System (FCMS - such as a
computer system). Check "'yes'' or ''no."
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(u)

(v)

(w)

(x)

(y)

(z)

(aa)

(bb)
(cc)
(dd)
(ee)
(ff)

(g9)

(hh)

Enter source of primary building heat and heat source; such as l'steam
boiler," "hot water boiler," "purchased steam,' ''direct gas fired,"
velectrical resistance," “#2 fuel oil," 'propane,' 'butane,' 'central
plant." Indicate type of fuel.

Enter source of primary bullding cooling; such as "electrical centrifu-
gal chiller," velectric-reciprocating-unitary,' "‘absorption chiller,"
‘ipurchased chilled water,' '‘campus chiller plant." Indicate energy
source.

Enter Primary Terminal devices for space heating system; such as
nsteam/hot water radiators," "convectors," ''fan & coil," "unit
ventilator," "'ducted warm air."

Enter Primary Terminal system for space cooling; such as, “room
fan coil," "double duct," 'reheat,' 'unit ventilators," '"low
pressure ducted."

Enter source of domestic hot water supply; such as, ''gas fired
storage,'' "'gas fired instantaneous,' "electric storage,'' ''steam
generator storage,' #'gil fired storage."

Enter type of internal lighting system; "{ncandescent," ''fluorescent,'
""high intensity discharge,' with estimated percentage of the number of
each type of lighting fixture.

Enter brief descriptive phase on special building systems and
facilities; such as, ''food preparation and service,' ''food serving
only," "domestic laundry facilities,' '‘commercial laundry facilities,"
gteam labs," '‘ceramic labs,' ''chemistry labs," “"biology labs,"
ioperating rooms,' ''100% fresh air systems."

Check ''yes' or ''no."

Check 'yes'' or "no.

Check ''yes'' or 'no."

Check 'yes'" or '

no.
Check "yes' or ''no."

Enter building additions and square footage, building modifications
and types. Enter total number of additions and major modiFications.

Enter any other pertinent unique information on building such as;

"] jghtweight envelope,' ''tilt-up construction," 'conversion plans,"
‘'year round office type occupancy,'' etc.
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FORM PEA-2

(b) Enter the building name and bullding identification number. Same
as Item (b) on Form PEA-1.

(b1) Enter component institution's name and |D number.
(h) Enter bullding size. Same entry as item (h) on Form PEA-1.

(11) The monthly data shall be reported for the year beginning September,
1977, and ending August, 1978. Indicate by ''X'' In appropriate
side blank whether this data is "metered'' or ''best estimate'' for
this building. {f this form is used In subsequent years, enter
data for the most recent year ending In August.

(33) (kk) (1Y (mm) (nn) (0o0) (pp) (rr) (ss) (tt) (uu) (w) (ww) and (xx)
are to be provided by month as complete data will serve to your
advantage in future consideration of energy audit grants. However,
if you do riot have your monthly billings to obtain monthly data, you
may enter the annual totals for this time period if it is available.
If actual metered values are not available for buildings in a complex,
all centrally metered, then these values are to be the best estimate
based on your knowledge of the building construction, function, and
use. |f Purchased Thermal Energy Cost Billings combine both MMBTU heat
and Ton=Hrs cooling energy, then enter total purchased thermal costs
under Col. (ww) and draw a horizontal line through blank at Col. (uu).
“iIf this building is included in a group of central complex metered
buildings, then make the best estimate of the weighted building in-
dividua)l totals as a part of the total campus-wide billings and
quantities. Dollar values in Colums (kk), (nn), (rr), (uw), (w),
and (xx) are to be rounded off to the nearest whole dollar. Under
"Annual Totals' entries, items (11), (oo}, and (ss) will be the
average value for the year In cost per unit of energy; thus divide
the annual total cost by the annual total energy unit (KWH, MCF, etc.).
All other "Annual Totals' entries to be numerical totals of columnar
values." :

(yy) through (fff). if fuels are used other than the ones indicated in the
above chart, you should mark out fuels not used and write in other
fuels designating each name on the chart along with the appropriate
monthly data.

(yy) Enter total annual "KWH'" value from table above and multiply by factor
on form.

(zz) Enter total annual "MCF' value from table above. Enter 'N.A." if
natural gas not used. Multiply by factor on form.




(asa)

(bbb)

(ccel)

(ddd)

(eee)

(FFF)

(999)
(h)
(hhh)
{xx)
(111)

Enter total annual "gallons' value from table above. Enter 'N.A."
If #2 fuel oll is not used. Multiply value by factor on form.

Enter total annua! ''gallons' value from table above. Enter “NLALY EF
#6 fuel oil not usec. Multiply value by factor on form.

or (ccc2) Enter total annual steam or high temperature hot water
"MMBTU' or "LBS" value from table above. Cross out the MMBTU or LBS
unit on the chart above If not used on your billing. Use either
(cccl) or (ccc2). Enter "N.A.'" if purchased steam or hot water not
utilized. Multiply value by factor on form.

Enter total annual Chilled Water ''Ton Hours' from table above. Enter
"N.A." If chilled water is not purchased. Multiply value by factor

on form,

Enter total annual use of other fuel such as liquified petroleum %ases
including butane and propane (use conversion factor of 95,475 in fff),
and bituminous coal (use conversion factor of 24,500,000). Enter 'N.A."
If "other' fuel not used.

Enter heat content per unit of "other" fuel used expressed in BTU ger
unit. Obtain "other" fuel conversion factors (not mentioned above
from standard engineering reference manuals.

Enter arithmetical total of the column of figures above.

Enter (h) from (h) at top of page.

Determine by dividing the value of (ggg) by the value of (h) above.
Enter (xx) from Annual Total of (xx) above.

Determine by dividing the value of (xx) ''Annual Total' by the value
of (h) above.




FORM PEA-

(b)

(b1)

(J3))

(kkk)

1)

(mmem)

(nnn)

(oo0)

(ppp)

(rrr)

Enter the bullding name and building Identification number. Same
as item (b) on form PEA-).

Enter component Institution's name end ID number.

Enter full name of designated Bullding Energy Manager If there is a
person designated to monitor and evaluate energy use. If there is
no Energy Manager, write '"N.A."

Place an ''X'' in the appropriate response blank. Draw a horizontal
line through the other response.

Place an 'X" in the appropriate response blank. Draw a horizontal
line through the other response.

Enter descriptive phrase for each system studied; such as, "lighting
system,' '"ventilation system," '"chilled water system,' 'air
distribution system,' 'hydraulic system,' "piping Insulation system,'
etc.

Place an '"X" in the appropriate response blank. Draw a horizontal
line through the other response.

Enter descriptive phrase for e.ch energy conservation measure con-
sidered or implemented; such as, '‘local light switch decals,"
"thermostat adjustment," '"reset air delivery temperatures,'" '"reset
chilled water temperatures,' "automatic duty-cycling of equipment,"
"unoccupied hours shut down,'" 'reduced 1ighting levels," '‘added
more local control switching,' '"increased filter malntenance
schedule,' '"reduced outside air quantities,' "installed electric
metering,' "installed fuel metering,'' "changed use schedules,"
"adjusted housekeeping schedules,' '"increased routine maintenance,"
“"'scheduled control system checkout, ' etc.

Enter general comments and observations which contribute to further
definition of energy using character of bullding.

Place an 'X"" in the appropriate response blank.
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FORM PEA-4

(b) Enter the building name and building identification number. Same
as (b) on PEA-1.

(b1)  €nter component institution's name and 1D number.

Items | through 11 are information requests regarding the building site,
construction, 2nd heating and domestic water systems as related to
sclar energy application potential. Item 12 refers to other potern-
tia! renewable resource energy source applications. Auditor to mark

. a' 3 'tive responses in various blank spaces with an "X". Draw

a s! , horizontal dash 1.ne through all other blank spaces not
applicable to building audited.
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(b)

(b1)
(tte)

1.0
2.0

3.0

h.)

4.2

FORM PEA-5

Enter the building name and building identification number. Same
as Item (b) on Form PEA-1.

Enter component institution's name and 1D number.

Chart of Potential Energy Savings. This Information is optional; and
it may be used by you to determine the energy savings potential of
your buildings, The sum of all the circled weighting factors may be
used for the comparison of buildings. The highest total of the weight-
ing factors will have the highest potential for saving energy. With
the assistance of a set of building construction blueprints and other
personnel in the physical plant department, school district office,
etc., the Auditor shall locate the appropriate '"Range' of values for
each of the thirteen 'building characteristics' and circle the
appropriate weight. Since some of the following data may not be
readily available, it may be necessary in some cases to provide a
best cstimate based on your knowledge of the building. The follow-
ing Instructions apply to each numbered 'building characteristics'':

Refer to the value of EUl, expressed as BTU/FTZ/YR on Form PEA-2.

Total the '"Occupled" or ''Utilized" hours, Items (j) plus (k) on Form
PEA-1, and divide that value by the total annual operating hours of
the HVAC system.

Add together the BTUH heating output rating of all boilers, or heat
exchangers, or heating coils and the BTUH cooling rating of all
chillers, or cooling coils. If building Is served on a central plant
add only the heat exchanger and total cooling coll capacities. The
object is to obtain the actual net capacity of th- heating and
cooling equipment serving this building. Divide e above net total
capacity by 1,000,000 to obtain the combined rated heating and cool-
ing capacity in millions BTUH. Do not Include any equipment used or
designed strictly for standby service. Circle the appropriate

BTUH ''WF'',

Determine building age category bracket and estimate remaining useful
life remaining. |f building has less than a 5 year life expectancy
(either new or oid) audits should not proceed past the PEA. .

From building blueprints or estimate, determine the percent glass of
the exterior bullding envelope wall area within the broad range of

~ over or under 40% glass or under 15% glass. Make a |ud3ement as to

large infiltration (1ight wall construction without g caulking,
large amount of fixed wall loivers, etc.) or low filtration (tight
wall construction, good caulking, low number of wall openings).
Mark only one value which best describes this building condition.

152 -57-




k.3

b b

.5

k.6

From building electrical lighting plans or estimate, determine the
present building lighting load expressed as average watts per gross
square foot of building area. For example, if you circle the weight
16.3" for the value, "Reduced to 3.0 w/sq. ft.", it means that you
have already reduced the present building lighting load to about

3.0 w/sq. ft. and there is further potential for reducing the 1ighting

load.

From building HVAC plans, other documents, or quick inspection, iden-
tify the predominant building HVAC system type. Many buildings have
more than one single type of HVAC system. This PEA needs the

predominant type information. Circle only one '"WF' which applies.

From HVAC schedules on plans or other documents determine the normal
design percentage of outside air for this building. This value should.
be an average for the building. Some building fan-coil units may have
100% 0.A. and others in building may have other percentages. Estimate
or calculate the average 0.A. percentage for the entire building and
circle the appropriate '"WF'.

Air distribution energy consumption is primarily a function of fan
operating static pressure. |f these values are not readily available,
installed fan horsepower may be a good indicator. Again, consider this
value on the basis of average fan conditions for the entire building.
Determine either ''Static Pressure'' range or "Gross Sq.Ft./Fan HP"

range and circle only one "'WF',




FORM PEA-6

(b) Enter the building name and building identification number. Same as
item (b) on Form PEA-1.

(b1) Enter component institution's name & ID number.

4.7 This is a judgement of the present operating conditions of the HVAC
temperature control systems. Circle most applicable "WF".

4.8 Estimate the percentage of the building's total energy consumption
which is used for base functional process loads such as lab equip-
ment, domestic hot water, sterilizers, kilns, shop equipment, data
processors, etc. Circle most applicable ''WF',

4.9 This refers to the feasibility of recovering energy from "high out-
side air" buiiding systems. Will indicate application for "Air
Heat Recovery Wheels,' ''Heat Pipe Coils,' or ''Run-Around Cycle'"
coils. Circle most applicable "WF".

4.10 The functional use of the building may or may not be able to tolerate
the disruptions caused by the installation of major systems retrofit
projects. Encircle the most applicable ''WF'.

uuy Indicate the appropriate "WF' for each "ITEM' and add them to obtain
a "TOTAL'. The maximum possible score is 90 and the minimum possible
score is 50. The higher the score, the higher the potential for
saving energy in the building.
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Return to: Governor's Office of Energy Resources, 7703 N. Lamar, FS02, Austin, Texas 78752
AUOIT
(“‘f’(l)PRELlHlNARY ENERGY AUDIT °‘“=("1:_§2i2§.! PAGE 1 OF 6
U I i 7 Scaevicd Savmpl-5.d-—P2 - L :
(a) COMPONENT INSTITUTION NAME & 1.0. NO. (b) R COMPLEX NAME ¢ 10# 7 OF BLOGS. (c) BUILDING AOORESS §
QraE (2eNT4L) WMM?.&MMWMJ 7e298 | =
(4) CATEGORY OF BLOG. OR COMPLEX  (e) BUILOING USE CATEGORY (f) BUILOING OPERATOR NAME, AOORESS & TELEPHONE /o 24 765/~ 6629 E
0EK%MMMMN1LLMWMMM )
(3) NAME ADORESS OF OWNER
(1j) PEA AUDITOR NAME, ADDRESS ¢ TEL"“"“&M&,MM,{,M%_&MM
(@ ok&)
1 BASIC BUILDIAWG DATA
::‘;;9;:? OPERATING SCHEOULE BASIC HVAC CONTROL OATA
DAYS TIME PERI00: HRS/OCCUPANTS/Y GSF (m) PARTIAL USAGE (n)
453, 770 (J) DAYLIGHT (x)  Eve (1 wiTe QTR | WEEKS | 3 GSF
— NO
wr /6 //doo //‘o ¢/'?.° /J‘o J/,f.r //a ot |l geq, | — | CENTRAL BLOG. PANEL (q);(s N X~
OATE (i pu HFCHS" CONNX (s) YES N —
consnuc#s: AT |70 [ /50 [os £/ 25 /o g [ as //O ;:: —"/,'{ T come (s
X s
/775 | V3l as Lfrolp /25 [r0|8/ 2 [y og T = _ :
11 MAJOR ENERGY USING SYSTEHS ;
PRIMARY PRIMARY SPACE SPACE OOMESTIC INTERIOR SPECIAL BUILOING <
NEAT COOLING TERMINAL TERMINAL HOT WATER LIGHTING SYSTEMS & FACILITIES .
SOURCE  (u) SOURCE  (v) HEAT  (w) COOLING (x) SOURCE (y) | SYSTEm (2) (aa) a
ean. £ 2 ) oy s sty Lass ) Botocy ams |3
YN lfs YUIANYser |OoUBE | Doicges PrELY &Fot <
<l | p, eervarrme |22 VIt Mescuget Lda &, 3
T/ “@cr Ou. ol
Ay Lsre = —~ H1.0.L5" 2
111 UNITQUE BUILDING CHARACTERISTICS
1. YEAR ROUNO, 24 HR. PER DAY OPERATIO — n_X b 6. EAR & TYPE OF OIFICATIO TOTAL / OF MAJOR HOO. &
10N YES _~— w0 (bd) ALnloSTAJolArlno‘ns MAJOR BUILOING MOOIFICATIONS 0D }‘U
2. 9 MONTH PER YEAR OPEAATION ves X wo__ — (cc) (95 /97 L~ ADOAD M Zarvigido 7o OFiRMLTNNM Lacnlts =
3. SUMMER PROGRAM USE ves X wo_—_  (dd) QLU IV~ cncabanae cTudusr Lig oo davinddl RSSousSX Llas
A, EVENING CLASS SCHEOULE ves X w_—  (ee) G)/?Zfo‘gza ﬁ;(‘é SO, 7a m
” ~ -
S. BUILDING HAS EXTERIOR FLOODLIGHTING YES — w0 _JX~  (ff) 7. OTHER: (hh) /P78 ~ LoD FENS Coywl Za rlacic ry

Ed
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1-———-_-—-_———_'—-—_-T—'_-—_-_T_—_

(WH)PRELIHINARY ENERGY AUDTIT _ ot 2 o1 &

QU Suinake_— O/ ,770 z
) BUILDING NAME & 1.D. WUMBER (h) suILD/NG SI1ZE (GROSS $Q.FT.) s
(1) ConPouexT TNSTITUTTON WARE © 1.0 WURBER 5 |
1v ERERGY Uuste [} cCosT DATA (1) FOR YEAR ENOING m.:tlﬂi NETERED BEST tsnnnga ~ i
ELECTRICITY NATURAL GAS 01V L -f2orf PURCHKASED THERNAL ToTAL
- STEAM-HOT WATER CHILLED VATER ENERGY
nONTH L co:r ] nCF cosst $/NCF GAL co:r /AL Nestuee | cost E——— oSt cogrs
() ) | o | (w) | (o0) o) | trr) | ss) [TTiw) ) 5] ) | oma (x)
SEPTEMSER 50047/4 28580 | ,020° | /3 3 |28 | ud | 1l 8o |~ e €77, 876| S727/ | &3, 8891
0CTAAER 40!{,‘2/ 3/,9°6 | 0294 26 ( 125 (425 89 £7R Q/c.r b//36
wvemer |70/, 990 | 34,060 0337 24 | o9 [242 /.736 /B Ve | 22373 | 76,772
GECEMER | §40, 620 02781 /6 3y |2fo 2,062 77,7 | 40,288 | é7 ooy
JANUARY 17577 L.orss | /9 33 |272 ? 708/ | 47 357 | 72200
T |_resauaay 27,897 .oz | 30 72 |2.37 f?f/ 725708 44,530 | 74,50/
NI zﬁ* 73012755 loaz2 | zC | s2 /? s/s/ /9, P24 g;o# 77,453 v
o I 4074,922] 30,4y |.o2pf| 30 73 L5958 ;ﬁ;tra 24,992 %
v 4 #7 0273 27 | ¢4 753 (o7/ | 53,233 | 837
June Lo/54/8 128 003] 0276 | 4 V74 7% 779 375 13 38/ 86,442 §'
Ty 7/ 2987/ 0270] 3£ | 1{& (457 72 306 | (/pag |9 o
awoust 170393 /95 laneol £3 | /(% oif | WY | ¢/20a (2229313
ANNUAL ave. @ AVG. @’ A\‘. ' P o
TOTALS 4§29/, Mb MESHT Loy | 564 744 237 z\;ﬂl ,m;u? 4/7/’ 879 | 960848 <
~N
~3
ANNUAL ENERCY CONSUMPTION 1N BTU'S: (You may round to nearest million) ENERGY UTILIZATION umx.ltun ©
(1) yy) Electricity® . T Wﬂ. - UM
(2) (z2) mat. Ges % sTU ; 4
() (ssa)Fuel 011 T M 7 W en - §ilZ570%.008 00
(4) (bbb)Fuel O1) 46 aTU |
(5) (cecl)Steam/Mot u.m sry| V' = (hhn) BTU's/FT /YR
) (cce2)Staam s x 1, ENERGY COST tNOEX (ECY
(7) (ddd)Chilied Vater _gxy]#;ma aas'x 12 o&‘zﬁm € - %W S -
(8) (eee) X (fff) "u suIL
Sther Fual _..AaA__. el = h?_ro_n;_%‘:__
) X (fff) (h ’ 9.", 20
& ther Fusl e =« () P2 /2 $/F12 yp
2 _ (999) TOTAL ANMUL BTu'S of22 ZQ;‘!Q gaq, W
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(SormdP RELIMINARY ENERGY AUDIT PAGE 3 OF §

- DTS . S — 4o

(b) BUILOING RANE ¢ 1.0. NUMBER . (b1) COMPONENT INSTITUTION NAME ¢ 1.D. NUMBER

ENERGY CONSERVATION ACTIVITIES

5.

NAME OF EMERGY MANAGER FOR BUILOING:({j})) m

HAS WORK WHICH PARTIALLY OR FULLY SATISFIES THE REQUIREMENTS OF AN ENMERGY AUOIT ON THIS BUILDING BEEN ACCOMPLISHEO PRIOR TO

THIS “PEA" OATE? _~  vVES, _ X wo. (kkk)
MAVE ANY DETAILEO ENGINEERING STUOIES BEEN CONOUCTED ON THIS BUILOING OR ITS SYSTEMS PRIOR TC THIS "PEA"™ OATE? Z YES

= W0. (1) IF “YES" WANE SYSTENS STUOI1EO. (ww)(Y) SEi EorctweRy SVe, s Asentdl Lesousce Lt
® _Srimec Mcssuns Lildvcins SMULC .
HAVE ANY EWERGY CONSERVATION WEASURES BEEN COMSIOEREO OR INPLEMENTEO ON THIS BUILOING PRIOR TO THIS “PEA™ OATE? _X VES
= 0. (nan) “IF "YES™ LIST THESE NEASURES BELOW WITH ESTIMATES OF THEIR COSTS ¢ EMERGY SAVINGS, IF AVAILABLE:

SEXERAL AUOIT COMMENTS: (ppp) — A OANE —

00 YOU INTEND TO CONDUCT AN "“ENERGY AUOIT'* OF THIS BUILOING? (rrr) YES X L[] —

£-v3d Wuod




. v B

Coevr ) PRELIMNINARY ENERGY AUDIT PAGE A OF §
LTl Soewal = g/6 YT SS — S, — HoR
(b} BUILDING NANE & 1.0. NUMBER . (b1) COMPONENT INSTITUTION NAME ¢ 1.D. NUMBER S
-4
Vi RENEMABLE ENERGY RESOURCE POTENTIAL P
[]
-
1. BUILDING LOCATION: = YRBAN, x SUBURBAN, == RURAL AREA. 2. BUILDINS NEIGHT: .s STORIES.
3. IS OPEN LAND SUCNHN AS FIELDS, YARDS, PARKING AREAS, WHICH 1S NOT NEAVILY SHNADED BY TALL BUILDINGS, TREES, OR OTHER 0B~
STRUCTIONS AVAILABLE IN THE IMMEOIATE ViCINITY OF THE BUILOINGY — VYES 2 NO. ;

A, IS APPROXIRATELY ONE-NALF OR MORE OF THE BUILDING'S ROOF AREA OR SOUTNERN ORIENTED WALL SURFACES NEAVILY SHADEO BY TREES,
SHRUBS, BUILDINGS OR OTHER OBSTRUCTIONS? — YES 2 wo.

S. GENERAL DESCRIPTION OF BUILOING SMAPE: = SQUARE, A RECTANGULAR, ~ H-SHAPED, —— E-SHAPED. = T-SNAPED,
= L-SHAPED, —= X-SNAPED, = Y-SHAPED, -—=0-SHAPED.

6. ROOF DATA: _X FLAT, _—— PITCHED. IF PITCHED, IS PITCH ORIENTEO TO souTh? /L vEs 7. wo.

7. EXISTING ROOF OBSTRUCTIONS: = NONE, — CHNINNEYS, == SPACE CONDITIONING UNITS, ~"VWATER TOVERS,
E EQUIPNENT PENTHOUSES, X STAIRVELLS, T OTHER PERMANENT ROOF MOUNTED STRUCTURES.

8. SOUTh FACING WALL MATERIALS: 3 MASONRY, — w00D, = ALUNMINUN, - GLASS, T STEEL, = COMBINATION.

9.  SOUTH FACING WALL GLASS AREA: X LESS THAN 2583, — 25-75%, — MORE TNAN 7S%.

10.  PRIRMARY SPACE NEATING SYSTEM: _ — OUTSIOE BUILOING, AC_INSIDE BUILDING; IF INSIDE BUILOING, 1S IT LOCATED
= 1M BASENENT, X ON GROUND FLOOR, = ON ROOF? 1S INSIODE BUILOING NEATING SYSTEN

OF —— CENTRAL TYPE, a MULTIPLE UNITS, OR = COMBINATION OF BOTN?

10. PRINARY DOMESTIC NOT WATER SYSTENM: T OUTSIDE BUILDING, 5 INSIOE BUILDING: IF INSIDE BUILDING 1S IT LOCATEO
A IN BASEMENT, _—— ON GROUNO FLOOR, _~—— ON ROOFY? IS INSJOE BUILDING DOMESTIC
. . HOT WATER SYSTEN OF a CENTRAL TYPE, ~— MULTIPLE UNITS, OR — COMBINATION OF BOTN?

12. ARE ANY OF FOLLOVING ENERGY SOURCES AVAILABLE TO THIS IMMEOIATE BUILOING LOCATION?
(a) YEAR AROUND STEADY, CONSTANT WINO VELOCITIES, O MPN MININUN ~— VYES X N0, (b) -MATURAL VATER STREAM OF MININUN
10 FOOT MEAO, CONSTANT YEAR AROUND FLOW —— YES D¢ NO. (c) NATURAL HOT GROUNO VATER VELLS (GEOTHERMAL VELLS) _— VES
_A’_uo. (d4) SEACOAST TI0ES OF 8 FOOT OR GREATER ™ VYES XN _NO. (e) SOURCE OF LOV COST FOREST TINBER BY-PRODUCTS
= YES X WO. (f) ANY OTHER RENEVABLE ENERGY SOURCE __— YES _ O WNO; IF YES, OESCRIBE /Vj{

_89-
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OPTIONAL

(This Chart is required with TA application for unmetered buildings)

GAmeocs) PRELIMINARY ENERGY AUDIT PAGES OF 6
DEwnTAL Sew#pot. - o/l (4. Z. M. S.C.— SA -Yoxr -
b) BUILDING NAME ¢ 1.0. NUMDER b1) COMPONENT INSTITUTION NAME ¢ [.0. NUMBER ‘;’
h
vii 8 UILODTI NG ENERG Y S AV I NG PO TENT I AL . 3
{tee) CHART OF POTENTIAL ENERGY SAVINGS
1.0 ANNUAL ENERGY USE: (SEE EUl PAGE PEA-2) BUILOING MOOIFICATION POTENTIAL: &.& PREDOMINANT NVAC SYSTEM:
_OTU/SQ.FT./YR, WF b.1 _BUILOING AGE ¢ REMAINING LIFE (R.L.) WF WPE wF
400,000 ANO ABOVE F NEW (1-5 YRS) OVER &40 YR. R.L. OUAL DUCT OR RENEAT
300,000 TO 400,000 ) NEV (1-5 YRS) UNDER 40 YR. R.L. 3.2 MULTIZONE OR INDUCTION UNITS 11.2 E‘
200,000 YO 300,000 7 RECENT (5-15 YRS) OVER &0 YR. R.L. 2.8 ROOFTOP, PACKAGEO WALL UNITS, o
100,000 T0 200,000 6 RECENT (5-15 YRS) UNDER 40 YR. R.L. 2.4 OR UNIT VENTILATION 3.8 ®
LESS THAN 100,000 5 OLD (OVER 15 YRS) 2.0 FAN-COIL, VAV, OR WEAT/VENT ONLY UNIB. & s
2.0 RATIO OF OCCUPANCY/SPACE UTILIZATION HOURS OLD (OVER 15 YRS) LESS THAN 5 YR. R.L. 9.0 RADIATION, UNIT HEATERS (M0 FAN SYS.J -0 i
TO NVAC EQUIPMENT OPERATING NOURS: A.2 TOTAL VALL AREA PERCENT GLASS & 4.5 NORMAL OUTSIOE AIR SUPPLY PERCENTAGE® @
:ccuu:cxunuz:non MRS, pario INFILTRATION RANGE LA
HYAC OPERATING WOGRS — 3 GLASS RANGE 75 70 1008 ‘ N
UNOER 0.20 14, & OVER 40% GLASS 5 50 Y0 75% 7.2
0.2700 & 12,8 LARGE INFILTRATION & 25 To sox 6.3
0.4 70 4.6 @ UNOER 403 GLASS .5 1070 25% 5.4
0.6 T0¢.8 9.6 LOW INFILTRATION 3.0 INFILTRATION ONLY WITH TOILET EXHAUST & .S
0.3 70 1.0 8.0 UNOER 153 GLASS @ 5.6 FAN ENERGY: CROSS. aLbG.
3.0 RATEO CAPACITY OF MEATING & COOLING EQUIPMENT: §.3 LIGHTING LEVELS POTENTIAL REOUCTION: FAN STATIC PRESS.  SQ.FT./FAN WP WF
COMOINED HVAC CAPACITY IN BTUM X 106 _ RANGE 10" OR ABOVE & 200 SQ.FT./uP 5.4
40 ANO ABOVE @ REQUCED TO 3.0 W/SQ.FT. 6. 8" SP TO 10" SP ©r600 SQ.FT./NP .8
25 10 40 8 REOUCED TO 2.0 - 3.0 W/SQ.FT. 6 sP TO &SP €000 SQ.FT./NP 5.2
1S 10 25 7 REDUCES TO 1.0 = 2.0 W/SQ.FT. &9 &SP YO 6 SP QrISCO SQ.FT./NP
5 T0 15 6 CAN REOUCE BY SW!ITCHING [HANGES 4.2 UNOER & SP 2000 SQ.FT./HP 3.0
SELOV § 5 LIGHTING LEVELY CsMrOT BF REOUCED 3.5




OPTIONAL

(This Chart is required with TA application for unmetered buildings)

(s psrsé) PRELIMNINARY ENERSG.SY AUDIT PAGE 6 OF 6
DéwrAL S -0l6 " uT.H - JA - Yo -
T5Y BUILGING NAME © 1.0. NUMBER T51; COMPONENT INSTITUTION NAME & 1.0. NUNBER S
. =
f R
VI 8 4 I L O I N6 ENERGY SAVING POTENTTIAL (CNTD 5
T oF TIAL E .
CHART OF POTENTIAL ENERGY SAVANGS (Continued) ENERGY SAVING POTEWTIAL TABULATION (uuu)
4.7 KVAC CONTROL SYSTEM: -
COROITION WF ITEN WF
OUTSIOE AIR & RELIEF OAMPERS HANG OPEN 5.4 1.0 ANNUAL ENERCY USE 9.0
INOPERATIVE CONTROLS 5.8 2 >
]
MO WRITTEN PREVENTIVE MAINT. PROGRAM ‘.2 2.0 RATIO UTILIZ. HRS. TO OPER. MRS. WA v
CONTROLS ARE SERVICED REGULARLY 3.0 RATEO CAP. OF HVAC EQUIP. _ 9. 2 z
CONTROLS UNOER MAINTENANCE CONTRACT 3.0 ! »
>y
4.8 BUILOING PROCESS ENERuY BASE LOAD: -
% OF TOTAL LOAO wr 4.1 BUILOING AGE ¢ LIFE EXPECT. : Q :
293 BASE LOAD -~ COULD REOUCE 2.7 4.2 PERCENT GLASS ¢ INFILTRATION ! .4" b
15% BASE LOAD ~ COULO REONCE D) %.3 LIGNTING LEVELS 5.6 N
[ 0
103 BASE LOAD - COULO REOUCE 7 w —
. X
5% BASE LOAD - COULO REOUCE 1.8 +4 HVAC svsTew TveE /26
NO REOUCTION OF BASE LOAOS POSSIBLE 1.5 4.5 OUTSIOE AIR RATIO . £l '
4.9 HVAC HE. « RECOVERY ; 4.6 FAN ENERGY 3.0
WE
RANGE 4.7 HVAC CON/ROL SYSTEM 2.0
1002 0.A., RECOVER. FEASIBLE .S
753 0.A., RECOVERY FEASIBLE k.0 4.8 BUILOINT BASE LOAD P
SOT 0.A., RECOVZRY FEASIBLE 3.5 4.9 HVAC HEAT RECOVERY - 3,0
1003 0.A., RECOVERY OIFFICULT @ 4.10 USER RETROFIT TOLERANCE . g
HEAT RECOVERY NOT FEAS!BLE s 3.
4.10 USER RZTROFIT TOLERANCE & TOTAL 22.7
MNGE WF
X USER CAN TOLERATE MAJOR RETROFIT \.5
n USER CAN TOLERATE MINOR RETORFIT @ HGG
165 USER CA4NOT TOLERATE AN® |SRUPTIONS T




4/23/19
Revised

ENERGY AUDIT PROCEDURES

The c;')::rpose of the Energy Audit (EA) is to provide a survey of the building audited
whichs

(1) Identifies the type, size, energy use level and major energy using systems;

(2) Determines appropriate energy conservation maintenance and operating
procedures; and

(3) Indicates the need, if any, for the acquisition and installation of energy
conservation measures.

These forms; EA-1, EA-2, EA-3, and EA-4, are ausigned to gather this basic infor-
mation with a minimum of on-site effort. The EA Auditor will complete these
forms by working with the Component Institution's Physical Plant Department,
the Component Institution's Energy Manager, and by visual observation of the
building or complex.

The numerical entries are to be obtained from Component Institution's records,
Component Institution's best estimates, and by simple mathematical multiplication
and division operations. All EA Form entry blanks must have an entry. Entries

to be noted as follows:

"RD" - Record Data

"BE" - DBest Estimate

"NDA" - No Data Available

"NA" - Not Applicable to This Building

Draw o straight horizontal line through spaces or blanks not used to indicate that
the blank or space was not overlooked. All check marks will be made with an
"X" indicating positive response to question.

The following procedures provide instructions for completing the EA Forms:

The small case alphabet letters in parentheses key to the form entry data. All
addresses called for to be complete, current street addresses including ZIP code.
Provide telephone numbers if available.

Forms EA-l, EA-2, EA-3, and EA-4, dated 4/79 are designed to meet requirements
of Federal Register dated April 2, 1979, Vol. 44, No. 64, paragraph 450.43.

As the Forms PEA-|, PEA-2, PEA-3, and PEA-4 are requirements of the Energy
Audit, they must be attached to the Energy Audit Forms. The Energy Audit (EA)
Forms and Preliminary Energy Audit (PEA) Forms must be attached to any appli-
cations for Technical Assistonce (TA) submitted to the Governor's Office of Energy
Resources at 7703 N. Lamar, Room 502, Austin, Texas 78752. Please designate

the contents of any envelope submitted to the Governor's Office of Energy Resources
by bold printing the appropriate letters, "PEA, EA, TA" in the bottorm right corner

of the envelope.
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FORM EA-| INSTRUCTIONS

(a) Enter the calendar date on which the EA js completed.

(b)  Enter the Building or Complex Name and Identification Number as provided
by the ovner. Indicate whether the report covers a single building or a com-
plex by circling the appropriate term. |f complex, indicate the number of
buildings in the complex.

(bl) Enter Component Institution's Name and I.D. Number. The Component Insti-
tution should be the same as identified on the PEA forms.

_(c) Enter Building Size expressed in gross square feet as measured from the
outside perimeter of the building, excluding major areas which are neither
heated nor cooled such as attached parking garages.

(cl) Enter name and street address of "Owner."

(d) thru
(f1) Place on "X" in these blank spaces upon completion of Forms PEA-I, PEA-
2, PEA-3, PEA4, PEA-S, ond PEA-6.

(g}  Enter general description of planned changes for the next fifteen years such
as "building to be demolished in 3 years," "major rehabilitation planned,”
"change from classroom use to dormitory use," "change from teaching space
to office space," etc.

{h) thru

(x)  On this form to be completed only for buildings over 200,000 gross square
feet in size. Enter "N.A." in a!l blank spaces if building is less than 200,000
square feet gross area.

(h)  Enter annual peok electrical demand in KW, if available. Enter "NDA" if
data is not avcilable.

(h1) Enter months during annual period when monthly peok electrical demand
within = 10% of maximum demand occurs. Enter "NDA" if data is not avail-
able.

(j)  Enter days of weekly cycle (Mon., Tues., etc.) when pedk electric demand
occurs. Enter "NDA" if data is not available.

(k) Enter hour of day (9:00 a.m., 2:30 p.m., etc.) when peak electric demand
occurs. Enter "NDA" if data is not cvailable.

() Erter name of the major mechanical or electrical building systems such
as "HVAGC," "Food Prep.," "Data Processing," "Lighting," "Elec. Htg.," etc.

(m) Enter electrical KWH consumption, if applicable, of the major systems entered
in (1) above.

(n) Convert KWH to BTU by use of conversion factor in (x) below and enter
value in table.
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FORM EA-1 INSTRUCTIONS (continued)

(o)

(p)

(r)

(s)

)

()

v)

(w)
(x)

Enter "MCF" natural gas consumption, if applicable, of the major systems
entered in (1) above.

Convert MCF to BTU by use of conversion factor in (x) below and enter
value in table.

Enter "Gallons” of fuel oil (note Fuel Oil Grade if different from #2 grade)
consumption, if applicable, of the major systems entered in (1) above.

Convert "Gal" to BTU by use of conversion factor in (x) below and enter
value in table.

Enter "B8TU value" of Steam/Hot Water (strike through inapplicable energy

source) consumption, if by the major systems entered in (1) above.
If metered on MMBTU unit basis, convert MMBTU to BTU by use of con-

version factor in (x) below and enter value in table.

Enter "Ton-Hours" of chilled water consumption, if applicable, of the major
systems entered in (1) above.

Convert "Ton-Hours" to BTU by use of conversion factor in (x) below and
enter value in table.

Enter the total of BTU values deveioped in (n), (p), (s), (1), and (v).

BTU conversion factor table for use in determining above table entries.

These blanks are to be used to convert only the values for table 2.2 above

or other major energy fuel types and are not intended to account for entire
building consumption. If major fuel types other than those mentioned in
table 2.2 above are used, cross out the unused fuel types and insert the appro-
priate fuel types.

Describe general building conditions, such as age ond condition of lighting
fixtures, building envelope ond window condition, equipment repair and con-
dition, piping and electrical feeder conditions, thermal insulation condition,
etc.




FORM EA-2 INSTRUCTIONS

(b)  Enter the Building or Complex Name and Identification Number.
(b1) Enter Component Institution's Name ond I.D. Number.

(c) Enter building size expressed in gross square feet as measured from the
outside perimeter of the building, excluding areas which are neither heated
nor cooled.

(4.1)4(4.2)4(4.3)B  Enter average annual heating degree days and cooling degree
days, and average monthly wind velocity in mph taken from 1978 Annual
Summary of Climatological Data for the geographic location of the building
as published by the National Oceanic and Atmospheric Administration, National
Weather Service. See Appendix for data.

(4.3)A  Enter Average Solar Insolation by month for nearest reporting city
to building being audited. Obtain copy of "Input Data for Solar Systems"
by Cinquemani, Owenby & Baldwin, published by the National Climatic Center,
1978, National Weather Service, Asheville, N.C. See Appendix for additional
data.

() thru

(ff)  The purpose of this data is to illustrate, if possible, the percentage reduction
in energy consumption in this building due to changes in maintenance and
operating procedures which have been implemented in the past. It is intended
that the reduced energy consumption be a result of changes in maintenance
and operating procedures and not as a result of weather variances, retrofit
actions, or changes in occupancy patterns. If it can be illustrated that energy
consumption (BTU/SQ.FT.) has been reduced by not less than 20 percent
from a base year in the past to a subsequent year, then it will not be necessary
to conduct an on-site energy audit identifying further maintenonce and
operating procedures; otherwise, an on-site energy audit is required. However,
the maintenance and operating procedures which were implemented and
resulted in the 20 percent or greater reduction in energy consumption must
be listed in (gg) below; if additional space is required beyond the space provided
in (gg), attach additional pages. If (I1), "™ REDUCTION FROM BASE YEAR"
is 20% or greater, it is not necessary to complete Form EA-3 except for
instruction (gg) on following page; instead, you may proceed to complete
Form EA-4. If an on-site audit is not conducted because of a past 20% or
greater energy reduction, it is highly likely that an on-site review of the
building's utility billings, occupancy records, and past retrofit actions will
be a part of the sample followup review process required of the Governor's
Office of Energy Resources by Federal rules.

(2)  Enter fiscal years applicable to data entered in table. The last year in the
table should be the most recent full year. The first year in the table should
be the Base Year from which the energy reduction is measured. The Base
Year would be the year just prior to the maintenance and operating procedures
changes you are identifying as the cause for the energy reduction. The second
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FORM EA-2 INSTRUCTIONS (continued)

fiscal year entry will be the Comparison Year which must be a year subsequent
to the Base Year. Also, there must be a variance of less than |0 percent
between the total number of annual degree days (heating plus cooling) of

the Comparison Year and the total annual degree days of the Base Year.

The Last Full Year may also be used as the Comparison Year. Enfer the

total degree days for each appropriate fiscal year in the same entry space

just below the fiscal year to which it relates.

(0a) thru

(dd) If major fuel types other than those listed in (aa) through (dd) are used, cross
out the unused fuel types and insert the appropriate fuel types. The conversion
factors used on page EA-I, table(x), should be used for calculating the BTU

for each fiscal year.

(aa) Enter Annual Total electrical KWH consumption. Convert to BTU value
using fablelxj on Form EA-Il. Enter BTU value.

(bb) Enter Annual Total natural gas MCF consumption. Convert to BTU value
using table(x) on Form EA-|. Enter BTU value.

(cc) Enter Annual Total gallons of oil consumption. Convert to BTU value using
table(x) on Form EA-|. Enter BTU value. Note fuel oil number if different
than number 2 grade.

(dd) Enter Annual Total of Central Plant Thermal energy consumption. Convert
to BTU value using table(x) on Form EA-I. Enter BTU value. [f you are
metered on MMBTU basis, remember to convert to BTU befere entering
the value on (dd).

(ee) Calculate total BTU per Gross Square Foot values for each fiscal year.
Divide total BTU (ff) by Building Size (c), and enter at (ee).

(ff) Enter total BTU consumption as total of all horizontal entries for BTU for
each fiscal year.

(gg) Enter brief description of "Maintenance Procedures" and "Operating Procedures"
changes implemented during the above time span between the Base Year
and the Comparison Year. Place small 'v"" to left of each M & O change
on Form EA-3 which has already been implemented on this building.

(hh) Enter the BTU per square foot (ee) for the Base Year.

(ji) Enter the lesser BTU per square foot (ee) of either the Comparison Year
or the Last FullYear.

(kk) Subtract (jj) from (hh) and enter this value in both blanks marked (kk).

()  Enter (kk) divided by (hh) and place this value in blank (11), % Reduction
from Base Year.

1

~
’
‘1




FORM EA-3 INSTRUCTIONS

(b)  Enter the Building or Complex Name and Identification Number.
(bl) Enter Component Institution's Name & 1.D. Number.

(c) Enter Building Size expressed in gross square feet as measured from the
outside perimeter of the building, excluding major space which is neither
heated nor cooled.

Note: Part |11, Blanks (mm) through (aaq) are to be completed only if the
value of (I1), Form EA-2 is less than 0.20.

(mm) Indicate whether or not you recommend and support the established preven-
tative maintenance plan by checking "Yes" or "No".

(hn) Indicate whether or not there is a scheduled preventative maintenance plan
for the building by checking "Yes" or "No".

(00) (rr) (11) (vwv) (xx) (zz) Circle the appropriate "VALUES" for percent of energy
savings related to each "system change'" recommended in the left-hand column.
Total all circled "VALUES" for each category (e.g. VENTILATION SYSTEM
OPERATION) and enter in the appropriate Subtotal line, 0o, rr, tt, vv, xx,
and zz.

(pp) (ss) (L) (ww) (yy) (caa) Enter Auditor's best estimate of the range of annual
energy cost savings which could be realized if all of the listed "system changes"
are implemented for this building. Enter the total of estimated cost savings
in (pp) through (aaa) of each system change which was circled. This should
be expressed as a range such as '"2-6%", "8-12%", etc. The % cost will vary
somewhat from % energy savings in that % cost will depend on which energy
source is affected by the "system changes.” That is, an electrical energy
intensive savings will result in a greater cost savings than a natural gas

energy savings change.

(zz) & (aaa) are applicable to Auditor's Entries of "Other"” Maintenance and Operating
Procedures.

NOTE: The primary purpose of the on-site energy audit is to identify maintenonce
and operating procedures which may be used to reduce energy consumption. All
specific recommended maintenance and operating procedures changes relating

to the System Changes on Form EA-3 which are to be initiated in this building

or complex for the purpose of reducing energy consumption are to be recorded

and kept on file at the institution for the purpose of establishing and monitoring
an effective energy maintenance and operating procedures program.




J
\

FORM EA-4 INSTRUCTIONS

NOTE: Form EA-4, including Parts IV & V, is to be completed for all buildings
regardiess of identification of previous reductions in energy consumption.

(b) Enter the Building or Complex Name and Identification Number.
(bl) Enter Component Institution's Name and L.D. Number.

(c) Enter the Building Size expressed in gross square feet. Same as (c) on Form
EA" .

(bbb) Enter value of Annual BTU per gross square foot taken from entry (hhh),
E.U.l., on Form PEA-2.

(ccc) Enter value of Annual Energy Cost per gross square foot taken from entry
(iii), E.C.l., on Form PEA.2.

(ddd) Enter brief description of the physical condition of the Building Envelope.
Such as "bad cavlking & sealant condition;" "good tight construction;” "new,
3 yrs. old;" "single glaze, clear windows;" "needs masonry repainting;" "louvers
in bad shape;” etc.

(eee) Enter brief description of the physical condition of the Building Energy Using
Systems. Such as "thermal insulation in bad condition;" "pump seals are
leaking;" "controls are malfunctioning;" "hot water generator needs replace-
ment;" "controls are outdated;" "electrical switchgear is marginal;" "electrical
service entronce is too small;" etc.

(fff) Auditor to enter brief description of his/her opinion as o need and potential
for retrofit. Such as "large window areas could produce savings with new
double glazing;" "temperature control system should be replaced;" "building
is a good cdndidate for 100% O.A. economizer cycle retrofit;" "lighting
system retrofit would reduce wattage input and increase lighting efficiency;"
"the above E.U.|. is excessive for this building category, retrofit to reduce
same;" "the above E.C.l. is below average for this building category - first
level retrofit would not be cost effective;” etc.

3.0 Avuditor to indicate "yes" or "o" whether or not the particular buiiding site,
building construction, existing equipment location, type of mechanical systems,
etc., present an opportunity for solar system application to the building
heating or cooling or domestic hot water systems.
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FORM EA-4 INSTRUCTIONS (continued)

(ggg) Auditor is to select the most cbvious, cost effective, energy conservation !
retrofit project and enter description of same here. i

(hhh) Enter an estimate of installed cost of ECP noted in (ggg) above.

(iii) Enter an estimate of annual energy cost savings which would result from
the installation of the ECP noted in (ggg) above.

(i) Enter the mathematical dividend of (hhh), cost, divided by (iii), savings per
year.




Please return to Governor's Offlce of Energy Resources, 7703 N. Lamar, #502, Austin, Texas 78752. E N E R G Y AUDIT PAGE 1 OF &

Energy Auditor Certiflcatlon: | hereby certlfy that 1, (name of auditor), have particlpated fully In the Energy Auditor Tralnlng Pro-
gram developed by the Governor’s Offlce of Energy Resources conducted at - (addreu of tralning site) by@ﬁw‘a
(Sponsoring Apncy-lnstructor) dee). or In lleu of attending the training sesslon, have completed of classroom hrs} hours o Yo
sducational courses and/or on-the- e ence In analyzlng and/or operating the mechanical and electrical and other snergy using systems of the type of

building or complex belng audited. | have attached a copy of officlal educational transcripts and/or resumes of previous applicable work experlence In-

cluding the address and telephons numbers of such employers If | have clalmed past education and/or work experience In 1leu of attending the official traln-

Ing program. | further certify that | am not responsible for the day-to-day operations of the building and that a full disclosure of any flnanclal Interest
which | might have relating to thls energy audit or any energy conservation measure is attached hereto. | also certlfy that the energy audit was con-

ducted In accordance with t equl rements set forth under 10 CFR Part 450, paragraph 450.43 of the regulation which was published In the Federal Reglster
dated April 2, 1979. -75- AL Sl tarTnnled W‘ﬂ
(w B gnature of Energy Auditor Social Security No. of Energy Auditor Organization of Auditor Date

PRI TR e e e e,
BUILDING &12ZE [GROSS SQ.FT. 3
(d) Jd1) ¢ L (e) _X ,(e1) (f)_pe . (f1) 3
ML — Stin /T, — 40/ bLOGS o T T RO TS o -
CORPORENT INSTITUTION HAME & T.D. NUMBER W&&mm%”}z
THE CONTENT OF THIS AUDIT FORM IS DESIGNEO TO MEET THE REQUIREMENTS OF FEDERAL REGISTER, APRIL 2, 1979. VOL. &k, No. 64, PARA. 450.43
1 D E SCRTI1PT 1 VE 8 VU1 L DI NG D A T A
1.0 LIST MAJOR CHANGES IN “FUNCTIONAL USE™ OR "MODE OF OPERATION" PLANNED FOR NEXT 15 YEARS:
‘ﬂwmm_
2.0 FOR BUILOINGS OVER 200,000 GROSS SQUARE FEET AREA, PROVIDE THE FOLLOWING 3.0 GENERAL BUILOING & SYSTEMS COMDATION:
FROM AVAILABLE DATA (AD) OR BY REASONABLE ESTIMATE (BE) IDENTIFY SOURCE ‘Y_’M_a_m,m;_w R
N ALL BLANKS. Ll EFrlt N avorrrod 3
.,
2.1 PEAK ELECTRICAL pemanD IN w: (n) P61 &Ko) §
nonths (nOJurf . TeKy LuGasr . N (RS . Liin . ZARS. 3
=™
woun of oay (fn Byt — $
2.2 PROVIDE BELOW THE ANNUAL ENERGY USE OF THE MAJOR BUILDING 3
SYSTEM 8Y FUEL TYPE:
]
MA JOR ELECTRICITY NATURAL GAS 12 01L CENTRAL PLANT THERMAL TOTAL 2
SYSTEM STEAN-HOT WATER CHILLED WATER sTU oy
1 ) 8TV )l "F o) PV | Atn] BTV (a)(x)  eru TON WAS . 37U 2
e Bou R, [ i | o | o4 | wd 479,000,000 |Pap e [P PO,
‘ “' a [ T ¥ ] 2 :
Lsras  Yréomo Q00800 | nvd | wa | wa | wa - - | = [ atpea 2
0
8TU CONVERSION FACTORS (x) (You may round to nearest million.)
l: ELEC.z n‘;zzz W X 11,600 -m‘n.q geg BTV STEANW/HW /"‘/30 MMBTU x 1,000,000 = z :!g ﬂnq ang TV
! NAT.GAS. o 4, MCF X 1,030,000 = o 4 Ty STEAM A . L8s x 1,390 - 2.4 (3 (']
Ny N GAL X 138,690 = Ad gTu  CHVATERS 2L {"7(  TON MR x 12,000
THER
. Q oIt I8 o4 GAL X 149,630 = KA. BTU 3msn x
ERIC

Aruitoxt provided by Eic:




ENERGY AUDIT PAGE 2 OF &

(seynce)
Tokls Bk Lrambey -~ cBhe ) 2aSLre o ONLZ S docmaice —H0/
BUILDING NANE OR COMPLEX ¢’ T0 NUMBER BUILOIA SIZE (GROSS sQ. FT. COMPONENT INSTITUTION NAME ¢ 1.0. NUMBER
1 DESCRIPTIVE BUILDING DATA (CONT INUED) x
4.0 CLIMATIC FACTORS: .
h.1  AVERAGE ANNUAL WEATING OEGREE DAYS _ 4$~70 4.2 AVEMAGE ANNUAL COOLING DEGREE OAYS 29 P
4.3 AVERAGE MONTHLY SOLAR INSOLATION, HORIZONTAL SURFACES IN BTU/SQ.FOOT AND WIND VELOCITY IN MPH o
JAN FEB MR APR MAY JUN JuL AUG SEP ocr NOV DEC 2
SOLAR (0| 27 258 | B2 ¥F Agm £8, 567 | SR 7 | 63070 | G5 75T | 60,55/ | £y, /39 | /3y |#,T53 26 26/ <
vino veL(o)| 9/ L o 706 | sof ze/ z/ rXs 2 s 24 8
5.0  ROOF CHAMCTERISTICS: i
S.1  PRIMAY STRUCTURAL COMPONENT: =~ STEEL, —— w000, X REINF. CONC., _—— OTHER, SPECIFY _—— -
5.2 ROOF SURFACE: _X" BUILT UP, _— SLATE, _— TILE, _——WO0D SHINGLES, _—— COMP. SHINGLES, _— OTHER _— 3
I ENERGY CONSERVATION MAINTENANCE & OPERATION PROCEDURES
1.0 COMPLETE FOLLOVING TABLE USING ANNUAL TOTALS FOR FISCAL YEARS ENTERED, CONVERSION FACTORS LISTED ON FORM EA-1, ¢ TOTALS OF 8TV
COMSUMPTION PER YI‘M.M ”’“.r_léms ”
FISCAL ELECTRICITY (aa)| NATURAL GAS (bb) 72 0L {ce) CENTRAL PLANT THERMAL  (dd) {ee) | TOTAL BTU/GROSS $Q. FT,
YEAR . -
@] w | [ wer Jen GAL |oTU ST nerurare ot PULERNMALEA . (¢r) | roTAL aTu
A
;:’!“42 K/, %8 xxx bbé | xxx LEE. X X X X X 339/, 86( [ x x x (o) | s4s5 922
o xxx | 79%8 | xxx| €é%.6 |xxx = /70cd sy | xxx | 40,702 tn | s3zesoxs0*
N . v
s 77 (5643667 x x x éof | xxx |™= 'x‘xx XX XXX . B,766, 78/ | x x x (e | s 823
Mg -,
xxx |65003 | xxx | €0 [xxx| = /S s | xxx | fogor (| sasr/s0x/0¥¢
ST I N9 /00 7Y & ]
yrr- o, XXX s/ Xxx LEL XXXXX =;[8268,5% | x x x (se) | S0/, 20/
Josd xXxx [ 65,/ xxx | K8 |xxx =" /4,730 Ty xxx |78 93 (te) | /72252 xs0%
2.0 LIST OF MAINTENANCE PROCEBURES AND OPERATING PROCEDURES WHICH MAVE BEEN |MPLEMENTED OVER ABOVE TINE SPAN OF YEARS TO REOUCE ENERGY CONSUMPTION.
(00)/) (e Liuriidrraa: Cune @) Looccarner dadd bavr — CSISEIS THTA(430Er SET panirs () PAr’ Lock
St oaial V) U oF <hiiaiinSgt bisADL- <alrms oo Irs( P ser Jer # banx T vy,
sokavei D Sonrars aer o Cclal Clligwar Dot &0 7a75”. P) Lerifal [oats
, (bask YEARZ STWSQ. FT.) (WN) SKS 922 — SoEAER ason () <9/ Fof - (kK) ﬁé“
wn s FT.
] (k) + (hh) e M) _ A3
_M Q. FT. RESUCTION ussgv%:nu/sq.'n. X REDUCTION FROM BASE YEAR 1m0
A e J




(S,_uﬂé F) ENERGY AUDIT PAGE 3 OF &
s — Q542 (o) _225, 7% ) L7, St dlatmasn — 40/
BUILDING 0~ COMPLEX NAME.§/10 NUMBER BUILOING’ SIZE (GROSS SQ. FT.) COMPO MY INSTITUTION NAME € 1.0. NUMBER
[ od
11 RECOMMENDED ENERGY CONSERVATION MAINTENANCE & OPERATION PROC"DURES :
PAOVIOE FOLI”..:NG RECOMMENOATIONS BASEO ON AN ON-SITE INSPECTION OF BUILOING:
1. SCHEDULEO PREVEMTIVE MAINTENANCE PLAN. RECOMMENO (mm) ). d YES _——  NO; IN EXISTENCE (nn) X YES —= N0
P 3
2.  PROVIDE A GENERAL ESTIMATE, EXPRESSED AS A RANGE, OF ANNUAL ENERGY SAVINGS ¢ ANNUAL ENERGY COST SAVINGS WHICH COULO RESULT FROM IMPLEMENTING THE N
FOLLOWING MAINTENANCE & OPERATING PROCEOURES. il
SYSTEM CHANGES VALUES ¢ ENERGY | % COST SYSTEM CHANGES $ ENERGY | % COST | ¥
(-]
JENTILATION SYSTCH OPERATION 2 pA) O3 WATER SYSTEMS OPERATIONS g s 05 |.r
sus-ToTAL (oo) {(rp SUB-TOTAL |(vv (e} o
REDUCED VEMTILATION 2.0 REPAIR ALL LEAKS 0.5 ‘-
L]
VARIABLE VL WTILATION 1.0 REOUSTION OF WATER CONSUMPTION (FLOW RESTRICTIOND.S
UNOCCUPIED AREA VENTILATION SHUT DOWN 0.5 REOUCE MOT WATER TEMPERATURE 1.0
REPAIR OF CAULKING ¢ WEATHER STRIPPING 0.§ INCREASE CHILLEO WATER TEMPERATURE 1.0
MAINTENANCE ¢ REPAIK OF OPERATING CONTROLS 1.0 UTILITY PLANT ¢ DISTRIBUTION SYSTEM OPERATION EA S L
sus-ToTaL [(xx) (vy)
PERAT! SUB-TOTAL . -2 EQUIPMENT CLEANING 0.5
{rr ss
CHANTE IN THERMOSTAT CONTROL SET POINTS 2.0 ADJUSTMENT OF AIR/FUEL RATIO 0.5
PROVIOE LOCKING THERMOSTAT COVERS 1.0 COMBUSTION MONITORING & COMTROL 0.5
RESET OF AIR ¢ WATER TEMPERATURES 2.0 ADJUSTHENT OF DRIVES, FANS, MOTORS, ETC. 1.0
UNOCCUPIEr “ESET OR SHUT DOWN OF SYSTEM 2.0 STEAM TRAP MAINTENANCE 1.5
SHUT DOWN NON=CRITICAL EXM,.UST SYSTEMS 1.0 PIPE INSULATION REPAIR 1.0
LIGHTING SYSTENS OPEMATING sus-Torat | __ S°0 ZO | OTHER MAINTENANCE ¢ OPERATION Pi  _JRES ~ SUB-TOTAL
(te) (uu) (z2) (asa)
REDUCE tLLUM,NATION LEVELS 3.0
MAXINIZE USE OF OAYLIGHT 1.0
INSTALL HIGH ETTICIENCY LANPS 1.0
REOUCE OR DELETE EVENING CLEANING HOURS 2.0
3
| TOTALS —&—AJ
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ENERGY AUDIT
@‘m) PAGE & OF &
(-M&cr_éulﬁ«cﬂﬂ_ (e) S 190 ) LL _Sdnd dasro~dro - FO/
BUILOING OR COMPLEX NAME-¢- NUMBER BUILDI S12€ (GROSS SQ. FT.) COMPONENT INSTITUTION NAME ¢ 1.0. NUMBER

IV ENERGY CONSERVYATION RETROFIT RECOMMENDATIONS
1.0 BASIC BUILOING OATA: 1.1 ANNUAL ENERGY USE (bbb) Svol 8o/ BTU/GROSS SQ. FT. PER YEAR

1.2 ANNUAL ENERGY COST (ccc) ‘a?'-r/ $/GROSS $SQ. FT. PER YEAR

1.3 DESCRIBE PHYSICAL CONOITION OF BUILOING ENVELOPE: (ddd) Frderoew »S F Yadas 040 — OLawfhl <od¥PPow
S XU
1.4 OESCRIBE PHYSICAL CONDITION OF BUILOING ENERGY USING SYSTEMS: (eee) Croan OMlerVnn/gl Concon?ar’

§-V3 Wyoi

-y

BASEO ON 1.1, 1.2, 1.3, ANO/OR 1.4 ABOVE INOICATE THE NEED ¢ POTENTIAL FOR ENERGY CONSERVATION RETROFIT INPLEMENTATION. BRIEFLY OUTLINE
RECOMMENDED RETROTIT OPTIONS:

~bl-tZ-y Q351A3N

BASEO ON OATA NOTEO IN SECTION VI, FORM PEA-b ¢ ITEMS 4.0 ¢ 5.0, FORM EA-2 THE AUOITOR SHALL INOICATE WHETHER OR NOT THE BUILOING CONOITIONS ANO/OR
SITE CHARACTERISTICS FRESENT AN OPPORTUNITY TO APPLY SOLAR HEATING AND/OR COOLING SYSTEMS, OR SOLAR DOMESTIC HOT WATER HEATING SYSTEMS. —-YES, X" NO

V ENERGY CONSERVATION RETROFIT ASSESSMENT

OECCRIBE PROPOSEO ENERGY CONSERVATION PROCEOURE (€cP): (a00)Thoveod Sarsrd e Llo/7 Sk 72af Od7d PFecESSon

N TEE T OF (TN PED Syl NoLYA! Scotesl Lbecse -
AP A ZE€-LHL OAZTVo) o~ £ Z00 LI Loz linioied SKs. £ F 2 AEF <& & Fiarss
on

2.0 ESTIMATE OF INSTALLEO COST OF ABOVE ECP: (hhh) § ’:’301 o009

00
ESTIMATE OF ANNUAL ENERGY COST SAVINGS FOR ABOVE ECP: (111) § 2/ S0 —
7

20
4.0 PROJECTEO SIHPLE PAYBACK FERIOO FOR ABOVE ECP IN YEARS:

o0

iTen 2.0 § _FO a3y + ITEN 3.0 s_ZrSlQﬁ’i - g YEARS
(hhh () (3i3)

THE IMPLEMENTATION OF ENERGY CONSERVATION MAINTENANCE ANO OZERATING PROCEOURES ARE A PREREQUISITE CONOITION FOR ELIGIBILITY FOR RECEIVING FEOERAL ASSIS?ANCE
UNOER THE TECHNICAL ASSISTANCE PROGRAM AS "SSCRIBED IN 10 CRF PART 455, 0.0.€. RULES & REGULATIONS.




SAMPLE WEATHER DATA

Included in this section is a complete
copy of solar reference data for the
State of Texas and a sample of U. S.
Weather Station climatological data.
This data is needed for completion of
Energy Audit Form EA-2.
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Local Climatological Data

‘Annual Summary With Comparative Data

1977

SAN ANTONIO, TEXAS  sampLe Da7a  wso”
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Narrative Climatological Summary

The City of San Antonio is located in the south-central portion of Texas. Northwest
of the City the terrain slopes upward to the Edwards Plateau and to the southeast it
slopes dowvnward to the Gulf Coastal Plains. Soils are blackland clay and silty loam
on the Plains and thin limestone s0ils on the Edwards Plateau.

The location of San Antonio on the edge of the Culf Coastal Plains results in a modi-
fied subtropical climate, predominantly continental during the winter months and mar-
ine during the summer months. Normal mean temperatures range from 50.7° in January

to a high of 84.7° in July. While the summer is hot, with daily miximum temperatures
above 90° over 80 percent of the time, extremely high temperatures are rare, the high-
est on record being 107 degrees. Mild weather prevails during much of the winter
months, with below-freezing temperatures occurring on an average of about 20 days

each year.

San Antonio is situated between a semiarid area to the west and the coastal area of
heavy precipitation to the southeast. The normal annual rainfall of 27.54 inches is
sufficient for the normal production of most crops. Precipitation is fairly well dis-
tributed throughout the year with heaviest amounts during May in the spring and Septem-
er in the fall. Precipitation from April through September usually occurs with thun-
derstorms, with fairly large amounts falling in short periods of time, while most of
the vinter precipitation occurs as light rain or drizzle. Thunderstorms and heavy
rains have occurred in all months of the year. Hail of damaging intensity seldom oc-
curs but light hail is frequent in connection with the springtime thunderstorms. NMea-
surable snow occurs only once in 3 or 4 years with the greatest annual amount 7.4

inches in 1926.

Northerly winds prevail during most of the winter, while southeasterly winds from the
Gulf of Mexico prevail during the summertime and may be experienced for long periods
during the winter. Rather strong northerly winds occasionally occur during the winter
months in connection with "northers."” No tornadoes have been experienced in the im-

mediate area.

Being located only 140 miles from the Gulf of Mexico, tropical storms occasionally af-
fect the city with strong winds and heavy rains. The fastest mile of wind recorded,
74 m.p.h., occurred as a tropical storm moved inland east of the city in August 1942,

Relative humidity averages above 80 percent during the early worning hours most of the
year, dropping to near 50 percent in the late afternoon.

San Antonio, popularly known as the place 'where the sunshine spends the winter," has

about 50 percent of the possible amount of sunshine during the winter months and more

than 70 percent during the summer wonths. Skies are clear more than 35 percet of

*he time and cloudy about 30 percent. Air carried over San Antonio by southeasterly
nds is lifted orographically, causing low stratus clouds to develop frequently dur-

ing the later part of the night. These clouds usually dissipate before noon with clear

skies prevailing a high percentage of the time during the afternoon.

NATIONAL OCEANIC AND ENVIRONMENTAL / NATIONAL CLIMATIC CENTER
ASHEVILLE,NC.
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Meteorological Data r The Current Year

Soshon: ll:'::}.llo Tt INVEANATIONAL Alnroar Sumdod twe vt tintas . Wwwer F i Losghate 93" 10' & (L S PR T ve R1)
Yompersums *¢ .’ Proviphation % obm » m.._‘ g g ot of dove . tovop
" Aversgse Lasvemn Sam 04 %4 Woter apivetory Romnt Faren o i l fovin ® asw ’ { -.-":” ? ’:”
Mt } s l I l l l 3 ‘l 'E l! '! ] )
19} o o 18 10 l ol ye i i . I !! HININE 1 "
il TUREIMEREE L R A NIE NN R
JaN 1 180 1] e (1)) LIS NEBNTL [ Yo on 0n o1 | el eos{uned| spf o] ae | apf 9,0 i N o 9 o 9 o 1 of 1.0
Pol | s, " s 17 (11} N et} 0,00 l0e1) <0 T 1 09 a8 || t.d 10 N2 Nl Nnf o3| » 1 19 ] L] [ ] [} [ ] ] ' 8| e
nart| 10, 1] g 17 166 90| 8¢ ¢} 0adY Deap? o ] Y] on o0 | jo| ses{20.0] el o] ar | odf o2 ’ [} 1" ] [ ] ) [} [ ] [ ] ) o] 00,1
AR 17,0 oo e (171 B PO 1Y AT 2N ) : Ol ool 0y 0L {10 berfne.0 ar| B | 98] 0, ' LR . [] [l ] o, 0 8] e
RY | 01,8 sl nun IR Y IEE T ITNIT]] ] 99l TN ev 1 ae] e.di1e.0| 9| 08 a1 | e D8 [J N ) [ [ 1 [J ] ] I
| s ni o o 00| deps| .40 0010 o 0| 0y 59 Be | 1af t.efit.e 08| 1Y 0| 0y e,0 o 1¢f 19 », o [ LT I ] I ] I I T T
W | .0 i o 0] S08]  0410] 9,08 0a10 [ Yol o] 0y o L an e4f 10,0 ae| i8] se ) T a0 Mo . ] (] ] o n [ ] (] [IIN]
L ARINI nmi e o 8] 10 Neps! 0.md ] o M 0 94 1 1 ge| Teof 9.3 0j 48] a7 eaf B, MW ] ] ] n » ] [ ] IR IIN
1} ona ] ) e o 1M o1l 3440]20e1) : T 00 0T o0 || Dev[le,8 &) 18] 41| opf o0 gy 11 . ] . . q © v L} o} e,
w©r| . INEIEY 1] el bt aetefeten I 0N 0y By 2.0 o3| as| ) an ] e 0] el 0 [} . (] [ ) ] o o 1IN
=Y | Y.0 1| nfae 18] 1Y el aL? ] o I 04 BT Be [ aB] Le8) 9.6 an]| e} 1] de| &0 1» IR ) 3 ] [ ] L] i 8] 0
038 | 0.3 g0 93,8) 00 0| W] 13 o0 ) 0 e st o T vyl sal o0 o] aeo| vee] ae| e e} oyl 0,0 e ol 3 o o o 0 CIE TN |
Yoar| 90,0 0v,0] 00,0) 90 ": ] .:g ll'li 1990 2%.48] 4,00 l':::‘ 9.4 O'.J TH o adl 36 02 | AR .efle.d & lll‘rl Y| 0,0] o3l aepd 30ef MY ol v e M LI O[ "
t BATA CORAZCTED AFTER PUBLICATION OF THE WONTILY LUSVE.
Normals, Means, And Extremes
Tomporstorm °# . Praviphomien n butes "‘"‘"“.n "y { p Mo ter of Sove P
orwat Lovemm Sem 00 *r Worer squbertrd Srow, b poive Sarwn oo | I ’ '::--n" =
[
! ‘ T 1 Hil !;! s =
[ ] L
r f lf l‘ t f /o 1e 10 ’l < ; s |8 i! 1 Lyt 1 Jos
ik [ Dl L ELE L8 L L L 1 ] [ttt DT (Esle DAY
L] [ " ” (1] (1] | L ” 09 pal.00( Oa] 1s] esf D4 0N 0% 0o s asf 39 es] o] es] o9 9] 09 w
a] vnes t anse] saat] oo iy liede| an ) . S, 1048 8, 10¢0 o o bef 8 of 3 M o] of o o
PLANA] b ] D 8] pinat] 8|80y "ne 16 0, 9[ 10008 0,0 100 W N i 8o o Il of of o o
RET 0] an,t ] ansd fioofiorl] 08 |reeq 19 (1] ] T |1083] 1 Laoen q N N oo il o ) o
AE e 00 0] aveal epfieeci 3 faen | o1e 2.9 0,9 N oo o) o o of 3] o] of of o
LIRSS I RN IR A RN 111 o 1 [ (N} of 3| s¢f of of o] 0] of o o o
4] 8.0 ] Te.0] 032|100 [aven| 2010 o] e 0.9 0,0 N i o o of 1] 3| & o
d{onen ] et as tl1es fioga | ot fieny o ol3) Baivipcdefivani v [1vee] sp0rfamn ", 0,0 o a0 o o 3] of 08} of o o
819801 Y 0] Y00 ivad ] 0l [0ese O bl Besijiiole livret o, 00]1990] 0,00 1008 (] 0,0 11 18 s] o ofan; of o o
Sl ovebfasn] nafse e et jaeg S| savl Bt fbacdeinen| o, 00 f100r| 00|00 0,0 0.0 to] 1} o 7 Sl 4 o o
slosctloncnl voant onfivan]obfuoraf anf aeni bt aanejirad}  Jisan] agdefavey | oee o0 HIRL I Wy oq o o
W1 el ahpt] v0e2f oy laved| 28 00T M 00 117 ae®tjtorr]| v {1%ee] 8500|120y 010N e 0j1007 Ul N nl x i oo of § o
01 00,07 a0e0 | 00e2] %0193 ] 10lteng] WM ] 1ed8] aobboven| 0,00 [1000] 2.09|20es 0.0j 1% 0,0] 1908 o o | 7 0] of o o o
va| 1.0 svin )| eni0|lee :::l (] :::l Isre] 1ove} 1Y, 04 2p0 70 :::o .00 :‘O':l n"h :=:| (8] :::l [ ) :::. 08| 0jee] ecejot | ve] m ::: (RN LU ETT SYO T tof 18|01y] o o o vanyy
VCy.
Meane and ontreoms shove 0¢u frem snloting snd esmperable swposates. Anawal antremes Mave beon enessded 01 sther olRue 1n the kdb
leesiley on followesr Aighest tampernturs 197 In Avguet 1999; manimam asathly snowtell 6.4 in Jonuary 19041 aanloen oneviel) i
n ht-ll 3.0 ia Jemuary 1040,
(0] Longth af record, peors, thrmph Un MONALE < Boegd on rocard for Lo 18411979 peried,
Currentl posr walesy gtherwiss noted, BAT) OF A LZTREME « The weit recont 18 coset oF mlifply
Sered om Jemgary doly. sccurrenge, 1 9 7
(8] 79° and seee ot Alatton gtations, PRLYAILING VING QIMCTION . Becord thrpugh 1960, A
* Lene then me helf, WIve QIMCIION - Muswrale fndicote toas of dogroes clochueioe

T drsco. frem trve serth, 08 tndicstos coln,
A3 miLl ving . :c:‘ 1 featont shoarved Laingte vilue
Ve ftrection 11 fa toms of degroes

186




INPUT DATA FOR
SOLAR SYSVTEMS

November 1978
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U.S. Department of Energy

Assistant Secretary for Energy Technology
Division of Solar Technology

Environmental Resources And Assessments Branch

Under Interagency Agreement NO. E(49 - 26) - 1041

By V. Cinquemani, J.R. Owenby, Jr. and R.G. Baldwin
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STATION: ABILENE STATE: TX
STATION NUMBER: 13962 LATITUDE: 3226M LONGITUDE: %41 ELEVATION: S34
MORMAL DEGREE TCTAL HEMISFHERIC
NORMAL TEMFERATURE (DEG F)« DAYS» MEAN DARILY SOLAR RADIJATIONM
DAILY DAILY BASE 63 DEG F

MONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FTZ2 KJd/m2 LANGLEYSE
JANM S5S5.7 31.7 43.7 660 o $¥23.8 10434.0 2T0. ¢
FEB 59.9 ¥35.9 47.9 479 o 1182.6 12421.0 &20.8
MAR 67.3 41.7 S4.35 354 29 1576.1 17227.0 427.35
APK 77.7 S2.7 &5.2 104 110 1€432.4 20%21.0 S00.0
MAY §3.9 60,8 72.4 11 240 2037.4 23122.0 552.6
JUN 91.4 69.0 80.3 (0] 439 2208.7 2%5044.0 S99.1
JUL 935.3 72.4 83.9 (0] 53¢ 213%9.1 24277.0 580.2
AUG 935.3 7.9 83.6 o 377 1%3&.1  22200.0 $20. 4
SEF €7.3 44.6 76.1 (0] 333 1597.6 1213t.0 433.3
ocT 78.0 S4.2 66,1 e? 123 1215.85 14930.0 3%, 8
NOV 66.2 A2.0 54.1 336 b4 1007.9 11439.0 273.4
DEC S8.2 4.5 446.4 S77 (0] 863.3 9798.0 224.2
ANN 76. 4 S52.6 44.5 2610 2466 1554.3 17640.0 421.6

# BASED ON 1941-1970 FERIOD # AS NOTED IN SOLMET VOLUME 1§

REPRBER AR RR R R BB AR PR R R R B R BB R R AR RERRRBRRRRBRBRBERRRR AR R RRRRRRRRRRRRRRRERRER

BRI R R B REARRRRRERRRFR AR R BB R R R R R R AR R AR AR R AR R R RRRBERRRRARRRRRR RS RRBRR GRS
STATION: AMARILLO STATE: TX

STATION NUMBER: 23047 LATITUDE: 3514N LOMGITUDE: 10142W ELEVAT:.N: 10986

MORMAL DU GREE TOTAL HEMISPHERIC
NORMAL TEMPERATURE (DEG F)# DAYS# MEAN DAILY SOLAR RADIATION#
DARILY DAILY BASE 635 DEG r

MONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FT2 KJd/sm2 LANGLEYS
JAN 49.4 22.5 36.0 379 o 960.2 10897.0 260.4
FEB S53.0 26.4 39.7 708 o 1243.5 14112.0 337.&
MAR 60.0 31.2 43.6 " 601 o 16320.8 18308.0 442.4
APR 70.¢9 42.1 56.35 275 20 2019.1 2291%.0 S47.7
MAY 79.2 Si.¢9 65.6 81 ?9 2211.7 25100.0 £99.9
JUN £8.0 61.2 74.6 10 29& 2393.1 27159.0 649. 1
JUL 1.4 63.9 78.7 o 425 2280.3 25831.0 613.6
AUG 90. 4 44.7 77.6 o 391 2103.1 22848.0 S570.5
SEP 82.9 56.7 49.8 . 20 164 1760.5 19930.0 477.5
ocT 72.9 44.1 59.35 206 36 1403.5 13928.0 580.7
NOV 40.0 32.5 46.3 561 o 1032.9 11722.0 280.2
DEC 51.3 23.5 38.35 822 o 871.6 9892.0 236.4
ANN 70.8 43.9 357.4 4183 1433 1659.2 18830.0 450.0

#* BASED ON 1941-1970 FERIOD . # AS NQTED IN SOLMET VOLUME 1

FRBEEFRBFRRRF AR R R B R R RRRRFRE R R R R R B R ERRRRRRRRBRRRR BB RBREF R RO BB R B RERERFEFRARE S
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STATION: AUSTIN STATE: TX
STATION NUMBER: 13953 LATITUDE: 3018N LONGITUDE: 97424 ELEVATION: 137
NORMAL DEGREE TOTAL HEMISPHERIC
NORMAL TEMPERATURE (DEG F)s# DAYS* MEAN DAILY SOLAR RADIATIONS®
DAILY  DAILY BASE 45 DEOG F
MONTH MAXINUM MININUM MONTHLY HEATING COOLING  BTU/FT2  KJ/mM2  LANGLEYS
JAN 60,0 39.3 49.7 433 8 864.5 9811.0 234.5
FEB 3.8 42.8 53.3 344 16 1124.6 12763.0 305.0
MAR  70.7 43.2 59.5 223 52 1428.9 16217.0 387.4
APR  79.0 s8.2 68.6 e 152 160S.1 18216.0 435.4
MY  38S.2 63.1 73.2 0 316 1833.6 20309.0 497.2
JUN 1.7 71.4 81.6 0 498 2072.0 23515.0 $62.0
JL 95.4 73.7 34.6 0 608 210%5.5 23395.0 571.1
AUG  95.9 73.5 84.7 0 611 1931.3 21918.0 523.9
SEP  89.4 68. 4 73.9 0 417 1606.1 18227.0 435.4
ocT  81.3 58,9 70.1 39 197 1323.3 15131.0 361.6
NOV  70.2 48.0 59.1 205 28 986.7 11198.0 267.6
DEC  43.0 41.6 52.3 399 s 825.1 9364.0 223.8
ANN  78.8 57.4 8.1 1737 2908 1476.4 16755.0  400.S5
» BASED ON 1941-1970 FERIOD # A4S NOTED IN SOLMET VOLUME 1

.....i....i....ii..i..i’*...ii.i..i{.i..{...i.ii.ii..i.i{.{...{..{.{i.i.......i

.C{i..i.ii....ii..iii*i#i..i.i.ii{ii.i{.iiiii.ii.ii..Qi{’iii.i{i{i{{i{ii.ii‘i.

STATION: BROWNSVILLE STATE: TX
STATION MUMBER: 12919 LATITUDE: 2354N LONGITUDE: 972640 ELEVATIONS 6
NORMAL DEGREE TOTAL HEMISPHERIC
NORMAL. TEMFERATURE (DEG F)« DAYS+ MEAN DAILY SOLAR RADIATION®
DAILY DAILY BASE 4S5 DEG F

MONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FT2 KJ/M2 LANGLEYE
JAN 69.3 S1.0 50.3 223 79 912.8 10339.0 247.6
FEB 72.7 S4.1 63.4 151 106 1135.4 12886.0 308.0
MAR 76.46 53.8 67.7 39 173 1457.8 16545.0 395.4
APR  83.1 &6.7 74.9 0 297 1737.2 1971S5.0 471.2
MAY 87.1 71.4 79.3 0 443 1?27.1 21370.0 S$22.7
JUN 90.6 75.0 282.8 0 s34 2115.3 24004,0 $73.8
JR 92.8 7S5.9 84.4 0 401 2212.5 25109.0 600.1
AUG 93.0 75.7 24.4 o 401 2027.3 22003.0 549.9
SEP 89.9 73.2 81.6 o 493 1693.9 19224.0 4%59.35
ocT 84.7 66.6 73.7 S 337 14238.9 146320.0 370.3
NOV 77.S S58.7 63.1 33 128 1054.5 11943.0 286.0
DEC 72.3 53.3 62.8 145 77 262.4 9737.0 233.9
ANN 32.5 63.0 73.8 450 3874 1547.9 17567.0 419.9
» BASED ON 1941-1970 PERIOD # AS NOTED IN SOLMET VOLUME 1

Q'.iii.*.....ii..i..i..iii’i...i.i.........i..i*i*..i.....{......l...{...'i..i.
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CORFUS CHRISTI

STATION NUMBER: 12924 LATITUDE: 2746N LONGITUDE:

STATION?

STATE:

TX

P730W ELEVATION:

13

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC
ANN

NORMAL TEMRERATURE (DEG F)+

DAILY DAILY
66.5 46.1
49.€ 49.3
7S.S5 S54.2
82.1 63.4
86.6 69.1
?1.2 73.6
P4.4 75.2
94.6 75.4
90.0 72.0
B84.1 3.7
7S5.2 54.6
69.3 48.9
81.6 62.1

56.3
S59.6
64.9
72.8
77.9
32.4
84.9
8S.1
el.o
73.9
64.9
59.1
71.9

# BASED ON 1941-1970 PERIOD

'i"i"i*illiili*llll}’ll’}lllll}lllli'*lli'*""'QQQQ.l.ll'llll{}ll’l"i'ill}l

NORMAL DEGREE
DAYS#+

BASE 65 DEG F
MONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING

304 34
199 48
120 117
o 238
o 400
o S22
o 614
o 623
0 430
.7 283
81 78
219 37
930 3474

TOTAL HEMISFHERIC
MEAN DAILY SOLAR RADIATION®

BTU/FT2

§98.1
1147.4
1429.9
1642.4
1364.4
2093. 8
2186.1
1990.8

" 1687.0
1416.3
1042.7

844.7

1520.5

# AS NOTED

KJ/m2

10192.0
13022.0
16228.0
18640.0
21182.0
23762.0
243810.0
22593.0
19146.0
16073.0
11833.0

9587.0
17256.0

LANGLEYS

243.6
Z11.2
387.9
445. 5
S5046.3
S567.9
593.0
S540.0
457. 6
354.2
282.8
229.1
412.4

IN SOLMET VOLUME 1

BRRRRRRERRRRRERRRRRRRRRRRRRRRRRRFRERRRRRREREERERRERRERR R REREERER R R R R SRR AR AR

STATION MUMBER: 13960 LATITUDE: 3251M LONGITUDE: 94651W  ELEVATIONt

STATION:

DALLAS

STATE?

TX

149

JAN
FER
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
Der
AN

NORMAL TEMPERATURE (DEG F)« DAYS#
DAILY DAILY BASE 45 DEG F
MONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING
53.1 33.7 435.4 408 o
S59.2 39.5 49.4 437 0
66.4 45,2 55.8 314 29
76.3 5¢.4 66.4 71 112
83.1 b4.4 73.8 0 273
90.6 72.6 81.6 0 498
$3.1 76.3 85.7 o 642
93.7 75.9 85.8 0 643
88.0 68.3 78.2 o 376
78.4 57.5 &8.0 SS 143
66.4 45.4 55.9 284 11
57.8 38.6 48.2 521 0
76.0 56.3 646.2 2290 2755
# BASED ON 1941-1970 PERIOD

NORMAL DEGREE

TOTAL HEMISPHERIC
MEAN DAILY SOLAR RADIATICON®

BTU/FT2

821.5
1071.1
1421.8
162¢.8
1853.5
2134.%
2122.1
1950.2
1587.1
1276.1

?36.4

720.1
1468.1

# AS NOTED

KJ/mz

?323.0
12156.0
15136.0
184432.0
21423.0
24229.0
24083.0
22138.0
18012.0
14452, 0
104627.0
gedz. 0
186561.0

IN

LANGLEYS

[ orind 8

- @

290,35
325.7
441.3
S12.73
S79.1
575.6
S29.0
430.5
=4¢.1
24,0
211.4
393.2

SOLMET VOLUME 1

RFRBRRRERBRREABRER R G R LB R RERRRARFRERERERERELERFRRRRFERE R R R RERE LSRR RARRLRRFRRR
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STATIONt DEL RIO STATED TX
STATION NUMBER: 22010 LATITUDE: 2922N LOMGITUDE: 100353W ELEVATION? 313
NORMAL DEGREE TOTAL HEMISPHERIC
JORMAL TEMPERATURE (DEG F)e DAYS# MEAN DAILY SOLAR RADIATION#
DAILY DAILY BASE 43 DEG F

MONTH MAXIMUM MINIMUM MONTHLY HEATING COOL ING BTU/FT2 KJ/M2 LANGLEYS
JAN 63.5 38.1 50.8 449 8 9%58.3 10376.0 259.%9
FEB 68.6 42.8 8S.7 283 22 1205.8 1348S5.0 327.1
MAR 76.4 43.8 62.6 163 88 1580.0 17931.0 429.46
APR 83.1 58.9 72.0 16 226 14699.5 19287.0 441.0
MAY 90.2 84.1 78.2 (o] 409 1827.1 20736.0 4935.4
JUN 6.1 72.4 84.3 o S79 2023.9 22969.0 $49.0
JUL 99.2 74.2 86.7 (o] 673 2054.3 23314.0 557.2
AV 98.5 73. 6 86.1 o 654 1926.5 21977.0 $23.3
ocT 83.1 59.2 71.2 34 226 1359.6 15430.0 249.8
MOV 72.2 456.9 59.6 184 22 1059.5 12024.0 287.4
DEC 4S.0 39.5 52.3 394 (o] 902.6 10244.0 244.8
AMN 82.5 S7.4 70.0 1523 3343 1515.9 17204.0 411.2
+ BASED ON 1941-1970 PERIOD # AS NOTED IM SOLMET VOLUME 1
l"Q...............Q...........'.............‘....... ..‘........ﬁ..'.......'....

(2.2 2 ..Q........Q...Q....QQ..........Q.....Q... TRRRRRRERRRRRRRR

STATION?

;STATION NUMBER:

EL PASO

23044 LATITUDE:

3143N LONGITUDE:

STATE:

FYYTYTIL T2 Ll L 42

TX

-

104624W ELEVATIONM? 1194

NORMAL TEMPERATURE (DEG F)#

NORMAL DEGREE

DAYS#*

TOTAL HEMISPHERIC
MEAN DAILY SOLAR RADIATION#®

DAILY DAILY BASE 635 DEG F
JONTH MAXIMUM MINIMUM MONTHLY HEATING COOL ING BTU/FT2 KJy/m2 LANGLEYS
JAN 57.0 30.2 43.6 6463 o 1125.1 1276%.0 305.2
FEB 62.95 34.3 48.4 463 0 1480.1 14798.0 401.5
MAR 48.9 40.3 S54.6 328 é 1709.3 214668.0 S517.9
APR 78.3 49.3 3.9 8% Sé 22463.5%  26823.0 641.1
MAY 87.2 S57.2 72.2 o 223 2600.6 27514.0 7Q0'5.4
JUN 94,9 5.7 80.3 o 459 2682.5 30443.0 722.4
JUL 4.6 69.9 82.3 o S36 24%50.1 27306.0 664.6
AUG 92.8 48.2 80.595 0 431 2284.5 29927.0 619.7
SEP 87.4 61.0 74.2 o 276 1937.1 22552.0 539.0
ocT 78.93 49.5 64.0 92 &1 1632.0 18401.0 444. 46
NOV 66.1 37.0 S1.46 402 0 1243.7 14115.0 337.4
DEC S7.8 20.°9 44.4 639 0 1020.7 11497.0 279.6
ANN 77.2 49.5 63.4 2678 2073 1399.7 213559.0 515.3

BASED ON 1941-1970 PERIOD # AS NOTED IN SOLMET VOLUME 1

i.iQ*!!Q...lii...ii..*..!.ii!.*'i...i..i.*i*é{Qﬁi*...!i'.i.i..ifi..!!.i!i‘..iiﬁ
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STATION: FORT WORTH STATE: TX
STATION NUMBER: 3927 LATITUDE: 350N LONGITUIE: 97034 ELEVATION: 164
MORMAL DEGREE TOTAL HEMISPHERIC
NORMAL TEMPERATURE (DEG F)# DAYS# MEAN DAILY SOLAR RADIATICN®
DAILY DAILY BASE &5 DEG F
MONTH MAXIMUM MINIMUM MONTHLY MHEATING COOLING BTU/FT2 KJ/M2  LANGLEYS
JAN 53,7 33.9 44.8 <26 0 205.3 9139.0 212.4
FEB $59.8 37.6 48,7 4356 0 1069.4 12136.0 290.1
MAR  &6.6 43.3 5%.0 335 25 1409.2 15993.0 382,
APR  74.3 4.1 65.2 ge o4 1616.5 1£345.0 438.5
MAY 82.8 62.1 72.5 ) 236 1890.4 214%54.0 S12.8
JUN 90.8 70.3 20.6 0 448 2153.0 24434.0 564.0
JUL  95.S 74.0 84.8 0 614 215%5.2 24459.0 S84.4
AUG  96.1 73.7 84.9 0 617 1982.7 22%502.0 S37.8
SEP - 88.5 86.8 77.7 0 381 1621.3 18400.0 439.8
ocT  79.2 %6.0 67.6 60 141 1292.9 14473.0 3%0.7
NOV  47.S 44,1 ss.8 287 11 933.0 10645.0 254.4
DEC S8.7 37.0 47.9 530 0 765.7 ©690.0 207.7
ANN  76.5 S4.4 65.5 2382 2587 1474.9 16739.0 400.1
# BASED ON 1941-1970 PERIOD # AS NOTED IN SOLMET VOLUME 1

RRBRRRRRRRFR R RRRRRRRRRRRRRR AR AR RORRRRRRRRGRRRRRR RO R RN RO R R RROORRRROGORR RN

FERSPRRRRRRORR R AR BRROR RN R R R AR B LRGSR RRR AR R RRRRRRRRRRRRERRRRRRBERRRORRREROR RGNS ON

STATIOM: HOUSTON STATE: TX
STATION MUMBER: 12960 LATITUDE: 29S9N LONGITUDE!: 952217 ELEVATIONS 33
NORMAL DEGREE TOTAL HEMISPHERIC
NORMAL TEMPERATURE (DEG F)# DAYS# MEAN DAILY SOLAR RADIATION®
DAILY DAILY BASE 65 DEG F

MONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FT2 KJ/M2  LANGLEYS
JAN  62.6 41.35 S2.1 416 16 772.4 874646.0 209.5
FEB 66.0 44.6 S$3.3 294 22 1034.2 11737.0 280.%
MAR 71.8 49.8 60.8 189 S9 1297.4 14724.0 351.9
APR 79.4 59.3 69.4 23 155 1522.3 17277.0 412.°
MAY 85.9 63.46 75.8 o 335 1774.9 20143.0 481.4
JUN  91.3 70.9 81.1 o 483 1698.1 21541.0 T14.8
JUL 93.8 72.8 83.3 o S67 1828.1 20747.0 495.9
AUG 94.3 72.4 83.4 o $70 1686.2 19137.0 457.4
SEP 90.1 68.2 79.2 o 426 1471.0 16694.0 399.0
ocT 83.3 38.3 70.9 24 207 1273.6 14477.0 246.0
NOV 73.0 49.1 61.1% 133 38 924.0 10426.0 250.6
DEC 5.8 43.4 S4.6 333 11 729.& 8280.0 197.9
ANN 79.8 $8.0 48.9 1434 2889 1351.1 15324.0  366.5

# BASED ON 1941-1970 PERIOD " # AS NOTED IN SOLMET VOLUME 1

RFRBRBE AR RRR AR RRETIRORRRRRR AR AR R R R R R RRRRRRORRRRRRRR R RR R R E ARG RORR RGN RORR
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STATIONt KINGSVILLE STATET TX
STATION NUMBER: 12928 LATI";UDE! 2731IN  LOMGITUDE? 9749 ELEVATIONS 17
MORMAL DEGREE TOTAL HEMISPHERIC
ORMAL TEMPERATURE (DEG F)+ DAYS# MEAN DAILY SOLAR RADIATION®
DAILY DAILY BASE 45 DEC F

4ONTH MAXIMUM -MINIMUM MONTHLY HEATING COOLING BTU/FT2 KJ/M2  LANGLEYS

JAN 0.0 0.0 0.0 o 0 912.3 10334.0 247.9
FEB 0.0 0.0 0.0 0 0 1161.2 13178.0 315.0
MAR 0.0 0.0 0.0 o 0 1434.7 16282.0 389.1
AFR 0.0 0.0 0.0 0 0 1662.8 18871.0 451.0
MAY 0.0 0.0 0.0 0 0 1364.1 211%46.0 S0S.6
JUN 0.0 0.0 0.0 o o 203%5.9 23105.0 552.2
JUL 0.0 0.0 0.0 o 0 2111.5 23963.0 572.7
AUC 0.0 0.0 0.0 o 0 1921.5 21807.0 S521.2
SEP 0.0 0.0 0.0 0 0 1424.6 18433.0 440.7
oCcT 0.0 0.0 0.0 o 0 1289.9 15774.0 377.0
NGV 0.0 0.0 0.0 o 0 1034.3 ' 11738,0 280.5
DEC 0.0 0.0 0.0 0 0 849.3 9639.0 230.4
ANN 0.0 0.0 0.0 o o 1500.1 17025.0 406.7
- BASED ON 1941-1970 FERIOD # AS NOTED IN SOLMET VOLUME 1

.QQIQQIQQQQQQQQQQIQQQQQQQQQ.QQQGQQQIQQQ.QQ.QQQQQIQQIQQ.QQQQQQQQQQQ..QQ.QQQQQQ.

QQQQQQQQQQQQQQQQIQQQQQQQQQQQQQQQQQQQQQQQQQIQQQQQQQQQQQQQQQQQQQQQQQQQQ{QQQQQQ.
STATIONS LAREDO STATE: TX

TATION NUMBER: 12907 LATITUDE: 2732N LONGITUDE!? 9928W ELEVATION? 138

NORMAL DEGREE TOTAL HEMISPHERIC
NORMAL TEMPERATURE (DEG F)# DAYS# MEAN DAILY SOLAR RADIATION®
DAILY DAILY BASE &S DEG F

ONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FT2 KJ/M2  LANGLEYS
JAN 0.0 0.0 56.5 299 36 - 938.9 10882,0 260.1
FEB 0.0 0.0 60.9 177 62 1195.5 13%548.0 324.3
MAR 0.0 0.0 67.6 87 148 1515.6 17201.0 411.1
aPR 0.0 0.0 76.3 o 337 1726.9 19599.0 448.4
"AY 0.0 0.0 81.3 o 505 1991.9 22152,0 529.4
JUN 0.0 0.0 86.0 o &30 2073.1 23527.0 562.3
LN 0.0 0.0 87.9 0 710 2131.2 24187.0 S578.1
auG 0.0 0.0 87.7 0 704 2009.1 22801.0 545.0
3EP 0.0 0.0 82.9 0 337 1705.3 19353.0 462.5
T 0.0 0.0 75.5 - 334 1402.2 15982.0 382.0
0oV 0.0 0.0 AS.2 74 80 1040.8 11312, 282.3
JEC 0.0 0.0 58.6 231 32 229.% 10095.0 241.3
AMN 0.0 0.0 73.9 876 4137 1550.85 17597.0 420. 6

BASED ON 1941-1970 PERIOD # AS NOTED IN SOLMET VOLUME 1

Q.QQQ.QQ*QQQQQQQQQQQ.QQQQ*QQQQ...QQ.#..QQIQ*...Q'Q*Q'Q".QI...QQ.I..QQ.Q..QQ.Q
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STATION: LUBEOCY. STATET TX

STATION NUMBER: 23042 LATITUDE: 3339N LONGITUDE: 10149W ELEVATION? 988

NORMAL DEGREE TOTAL HEMISPHERIC
NORMAL TEMPERATURE (DEG F)e DAYS* MEAN DAILY SOLAR RADIATION®
DAILY  DAILY BASE 4% DEG F '

MONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING  BTU/FT2 KJ/M2  LANGLEYS
JAN  53.4 24.8 39. 1 803 0 1030.9 11700.0 279.6
FEE 57.0 28.3 42.7 624 0 1331.7 15113.0 361.2
MAR  43.8 34.0 48.9 508 9 1762.0 19997.0 477.9
APR  74.8 45.1 60.0 190 40 2167.8 24602.0 588.0
MAY 82.5 4.5 68.5% 29 138 2395.9 27191.0 649.9
JUN  90.6 63,6 77.1 0 262 2544.4 28R76.0 £90.2
JUL  92.4 56.9 79.7 0 456 2411.8 27371.0 654.2
AUG 91.2 65.5 78.4 0 1S 2208.4 25063.0 599.0
SEP 83.8 s8,2 71.0 8 188 1820.1 20656.0 493.7
OCT 74.7 47.3 61.0 162 38 1468.2 16662.0 398.2
NOV  43.1 34.4 48.8 486 0 1116.1 12446.0 302.7
DEC SS.2 27.4 41.3 735 0 934.%5 10006.0 253.5
ANN  73.6 45.8 $9.7 3545 1647 1766.0 20042.0 479.0

# BASED ON 1941-1970 PERIOD # AS NOTED IN SOLMET VOLUME 1

FEE SRS RN RS ERERER R R R R AR R R R RS R R R R R R RN R R R RS R R AR RS R RE SRR RE R R R AR B ERRRRERE

SRR RS E NS EREERR R R RN SRR B RS RRR R R RS SRR R R R RN RR R R R R R R R R R R AR R R R ERR R RS

STATION: LUFKIN STATE: TX
STATION NUMBER: 93987 LATITUDE: 3114N LONGITUDE: 9445W ELEVATION: 96
NORMAL DEGREE TOTAL HEMISFHERIC
NORMAL TEMPERATURE (DEG F)# DAYS# MEAN DAILY SOLAR RADIATIONS
DAILY DAILY BASE 635 DEG F

MONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FT2 KJd/n2 LANGLEYS
JAN 0.0 0.0 48.8 S09 7 793.9 9010.0 218.3
FEB 0.0 0.0 S52.2 271 123 1069.2 12124.0 290.0
MAR 0.0 0.0 58.0 256 39 1376.1 135617.0 373.%
APR 0.0 0.0 67.3 56 125 1623.9 18429.0 440.5
MAY 0.0 0.0 74.1 o 282 18646.7 211835.0 506.3
JUN 0.0 0.0 80.3 0 439 20535.3 23526.0 §57.5
JUL 0.0 0.0 83.0 o 358 2006.4 22770.0 S544.2
AUG 0.0 0.0 83.1 o S61 1864.1 21155.0 S0S. &
SEP 0.0 0.0 77.5 o 375 1530.7 17372.0 415.2
ocT 0.0 0.0 68.2 52 151 . 1348.7 15204.0 3¢65.8
NOV 0.0 0.0 57.2 256 22 263.3 10932.0 261.3
DEC 0.0 0.0 50.8 440 o 767.6 8712.0 208.2
ANN 0.0 0.0 66.7 1940 2592 1438.8 16329.0 390.3

* PASED ON 1941-1970 FERIOD # AS NOTED IN SOLMET VOLUME 1

SRS SR PR BN ERRERRERR BB R R R R R R R R BB R AR R RN R R ERRRERRRRRERAR BB RB R RV A BEERR RS
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STATIOM: MIDLAND-ODESSA STATE?

iTATION NUMBER: 23023 LATITUDE!?

MORMAL DEGREE TOTAL HEMISFHERIC
wORMAL TEMFERATURE (DEG F)# DAYS# MEAN DAILY SOLAR RADIATION®

pAILY DAILY BASE 4% DEG F
JONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FT2 KJ/M2  LANGLEYS

JAN 29.4 43.6 1081.2 12271.0 273.3
FEB 33.9 47.€ 1282.6 1%5691.0 375.0
MAR 39.2 4.3 : 1838.8 20343.0 498.8
AFR 49.4 64,3 ; 2192.3 24820.0 S94.&
MAY 3.1 72.3 2430.1 27%7%.0 4659.2
£5.9 79.9 s=e2. 4 29081.0  695.1
9.5 82.3 2339.3 27114.0 443.1
69.1 81.8 2210.1 25082.0 599.95
62.8 75.4 1243.9 20926.0 500.1
ocT 2.4 5.8 105 1%21.6 17269.0 412.7
NOV 39.1 53.3 1176.1 13343.0 319.0
DEC 31.0 45,9 999.7 11346.0 271.2
ANM 50.1 63.9 22%0 1802.4 20455.0 488.9

BASED ON 1741-1970 FERIOD # AS NOTED IN SOLMET VOLUME 1
QIQQQQQQQQQQQQQQQQQQQQQQQQQQ!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ*QQQQQ!QQQQQQ

lﬂQQQQQQQQQQQQQQQQQQQQQQQQQQQ’QQQQQQQQQQQGQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQIGG
STATION: PORT ARTHUR STATE: TX
-

TATION NUMBER: 12917 LATITUDE: 257N LONGITUDE?

MORMAL DEGREE ‘TOTAL HEMISPHERIC
NORMAL TEMPERATURE (DEG F)# DAYS#* MEAN DAILY SOLAR RADIATION®

DAILY DAILY BASE 4S5 DEG F -
INTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTUW/FT2 KJ/M2  LANGLEYS

JAN  41.5 42.4 420 17 . 799.7 ?076.0 216.9
‘B 65.0 45,1 302 25 1070.6 121%0.0 290.4
AR 70.93 49.7 s1 12353.1 153%56.0 367.0
YR 9.4 150 1609.5 18264.0 A3L.6
1AY 65.7 3210 1870.8 21232.0 S507.5

71.7 474 2011.1 22824.0 S45.95

74.0 553 1844.2 20952.0 £00.8

73.6 =51 1736.3 19705.0 471.0
EP 69.2 417 1527.¢ 17330.0 414.2
T $8.5 187 1321. 4 18597.0 358.4
0ov 49.4 40 $%2.9 10214.,0 254.5
EC 44.1 e 754.4 ©542.0 204.4
INN , 58.4 2798 1404.4 1593%.0 381.0

BASED ON 1941-1970 FERIOD # AS NOTED IN SOLMET VOLUME 1
-9.09999;9999&999;9.99.;&*9999999999&999»999999*«9*99999999499999999**99*99999
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STATION: SAN AMGELO STATE: TX
STATION. NUMBERt 23034 ULATITUDE! 3122N LOMNGITUDE: 100304 ELEVATION: S22
- . NORMAL DEGREE TOTAL HEMISPHERIC
NORMAL TEMFPERATURE (DEG F)# DAYS# MEAN DAILY SOLAR RADIATION®
DAILY DAILY BASE 65 DEG F

MONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FT2 KJa/nm2 LANGLEYS

JAN  59.1 33.6 456.4 S77 o] 961.8 10915.0 260.9
FEB 42.2 37.5 S50.4 413 o 1208.4 13714.0 23z27.¢&
MAR 70.7 43.5 S57.1 <87 42 1606.1 18227.0 435.6
APR  80.4 S4.0 &7.2 74 140 1€30.7 21004.0 S$02.0
MAY 86.5 4£2.4 74.5 0 29 2030.46 23045.0 $%50.8
JUIN 93,4 49.8 81.6 0 458 2186.1 24810.0 593.0
JUL 96.9 72.4 84.7 0 611 2122.6 24089.0 S73.7
AUG 96.°9 72.0 84.5 0 605 1963.8 22310.0 523.2
SEP 58.4 63.1 76.8 o 3354 1607.2 18240.0 435.9
ocT 79.6 S54.7 67.2 72 141 12336.7 135170.0 362.6
MOV 68.53 42.5 53.95 298 13 1043.8 11844.0 283.1
DEC &1.4 35.2 48.3 Si1e o 874.7 10154.0 242.7
ANN 73.7 53.46 646.2 2240 2702 1567.9 17774.0 425.3
# BASED ON 1941-1970 PERIOD # AS NOTED IN SOULMET VOLUME 1

FRER BB RN RN B R R R R R R R R RRR R R RRRBEBRABERRRR R BRRRRRRRRRRRRRERERRRRERRERRRRRRRERESRE

-~

RERR R R R R R R R R R B R AR R R R R R R R R R R R R R AR R R R R R R R AR BB R R BN R RO R R R R R R R R R R R R R R RERRRS
STATION: SAN ANTONIO STATE: TX

STATION NUMBER: 12921 LATITUDE: 2932N LONGITUDE! 982811 ELEVATION? 242

NORMAL DEGREE TOTAL HEMISPHERIC
NORMAL TEMPERATURE (DEG F)# DAYS#+ MEAN DAILY SOLAR RADIATION#®
DAILY DAILY BASE &5 DEG F

MONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FT2 KJd/7mM2 LANGLEYS

JAN 61.6 39.8 S50.7 4351 8 8735.4 101462.0 242,9
FEB 435.6 43.4 S4.95 310 16 1134.0 13097.0 313.0
MAR 72.S 49.1 60.8 194 44 1450.0 164354.0 393.3
APR 80.3 5g.8 £9.6 31 149 1612.3  1829€.0 437.2
MAY 86.2 635.7 76.0 0 341 1894.35 21%01.0 S513.9
JUN 92,4 72.0 82.2 0 516 2049.0 23321.0 S41.2
JUL 93.6 73.8 34.7 0 611 2121.1 24072.0 §75.3
AUG 95.9 73.4 34.7 0 611 1947.1 22092.0 s28.2
SEP 89.8 48.8 79.3 0 429 1638.0 128%529.0 444.3
ocT €1.8 9.2 70.5 32 202 1350.1 135322.0 2.2
NOV 71.% 48.2 59.7 179 20 1008.9 114350.0 273.7
DEC &4,6 41.8 53.2 373 7 €47.1 9614.0 £29.8
ANN 79.8 57.8 68.8 1570 2994 14?9.0 17012.0 406.6
# BASED ON 1941-1%970 PERIOD # AS NOTED IN SOLMET VOLUME

LA A AR A s X 2222 I ILILTILIILLITILLLL LT LN R AT Y T g Y WA F R g g g g g e ey
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STATIONt SHERMAM : STATE: TX

; ;TATION NUMBER: 13923 LATITUDE: 3343N LONGITUDE: 96404 ELEVATION: 233

L,i),

MORMAL DEGREE TOTAL HEMISPHERIC
- JRMAL TEMFERATURE (DEG F)e . DAYS# MEAN DAILY SOLAR RADIATION®
DAILY  DAILY' BASE &% DEG F
ONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING  BTU/FT2 KJ/M2  LANGLEYS
JAN 0.0 0.0 41.7 722 0 793.8 $009.0 215.3
FEB 0.0 0.0 as.9 538 0 1037.4 11773.0 281.4
MAR 0.0 0.0 $2.3 ann - 17 1345.9 15%01.0 370.5
APR 0.0 0.0 83.7 114 75 1610.4 18276.0 436.8
MAY 0.0 0.0 71.2 13 206 19%1.9 21017.0 $02.3
JUN 0.0 0.0 79.4 0 432 2114.2 23994.0 S573.5
JL 0.0 0.0 83.6 0 577 2076.8 23%69.0 543.3
AUG 0.0 0.0 83.7 0 580 1931.6 21922.0 523.9
SEP 0.0 0.0 76.0 0 335 1530.1 17932.0 423.6
ocT 0.0 0.0 5.8 90 118 1268.1 14392.0 344.0
NOV 0.0 0.0 $3.4 333 0 918.9 10428.0 249.2
DEC 0.0 0.0 44.8 626 0 743.8 ©441.0 201.7
ANN 0.0 0.0 63.5 2864 2337 1441.1 16355.0 390.9
BASED ON 1941-1970 FERIOD # AS NOTED IN SOLMET VOLUME 1

...Q...........’Q...Q.Q.........i.....Q.....QQ...Q..............QQQQ.....*....

i..............QQ.....QQ........QQQ.................Q.....Q.Q......QQ.Q..Q.”

STATIONS WACOC STATE: TX
[ATION NUMBER: 13959 LATITUDE: 3137M LONGITUDES 97134 ELEVATION: 153
NORMAL DEGREE TOTAL HEMISPHERIC
NORMAL TEMPERATURE (DEG F)# DAYS# MEAN DAILY SOLAR RADIATIONS
DAILY DAILY BASE 65 DEG F
WTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FT2 FKJ/M2  LANGLEYS
AN S7.4 36.6 47.0 553 .0 g932.6 9P449.0 223.8
‘BB 61.5 40.3 50.9 401 6 1096.3 12442,0 297.4
AR 48.4 46.0 57.2 280 38 1427.3 14201.0 387.2
PR .77.8 6.8 67.3 s6 125 1612.1 18296.0 437.3
IAY 84.4 64.5 74.5 0 295 1773.6 20128.0 481.1
UN  91.9 71.8 31.9 0 507 2112.4 23974.0 S73.0
UL 96.2 75.0 8%.6 0 639 2130.3 24177.0 $77.8
UG 96,7 74.7 83.7 0 642 19%8.1 22222.0 S31.1
EP 89.3 68.3 78.9 0 417 1600.9 18149.0 434.2
CT 80.4 7.7 69.1 =1 178 1301.3 14768.0 3%3.0
oV 48.7 46.2 7.5 241 16 9%6.7 10358.0 259.5
E&C 8$0. 9 3%.1 49.8 4714 0 £02.8 ¢111.0 217.8
NN 77.8 S6.4 67.1 2058 2843 1867.1 144%50.0 397.9
PASED ON 1941-1970 PERIOD ' # AS NOTED IN SOLMET VOLUME 1

..QQ.QQQQQQQQQQQQQQQQQQ..Q*..Q..QQQQQ{QQQQ{QQQ..Q.Q..Q.Q.QQQQQQQQQQQQ..QQ.QQQ
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STATION:

WICHITA FALLS

STATE:

STATION NUMBER* 13966 LATITUDE: 335SM LONGITUDE: PS29U

TX

ELEVATION:

314

NORMAL TEMFERATURE (DEG F)e

JAN
FEB
MAR
APK
MAY
JUN
JUo
NG
SEP
ocT
NOV
DEC
ANN

DAILY DAILY
53.5 29.4
58.1 33.46
63.8 39.2
77.4 5‘0 1
84.7 S59.8
93.9 68.4
99.2 72.3
99.4 71.4
”.3 63.6
7,.2 52.7
“.o ”'7
S58.2 32.2
77.0 S1.2

41.3
43.9
S2.5
64,3
72.3
8‘.3
33.8
83.5
77.0
“.o
S2.9
44.2
44.1

* BASED ON 1941-1970 PERIOD

BRABARRRERRRBRRRE R R AR R R BB AR BRBARRRBR BB RBRRRRRRR R AR RF BB R AFRARRRBRRRRRE H NN

NORMAL DEGREE

DAYSs

BASE 43 DEG F
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MAINTENANCE AND OPERATIONS

This section contains M&O examples which
should be reviewed prior to completing
Page EA-3 of the Energy Audit Form.
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Energy Conservation Measures/Projects

SECTION ONE

Mzintenance and Operations

’» 1. VENTILATION SYSTEM OPERATION

A. Reducéd Ventilation

L 1. Shut off exhaust fan hoods in laboratories, kitchens, bakeries,
; and cafeterias when operations are completed. Add control damper or gravity

damper to keep the air path in the exhaust duct closed when fan is not operat-
o ing if it will not interfere with safety.

- 2. Reduce ventilation rates during occupied reriods to a minimum
possible, usually about 5 CFM per person. See ASHRAE Standard 62-73 for
- reasonable values. Use the minimums listed in the Standards. -

3. Concentrate smo’ ag areas together so that one ventilation
system can serve them all. &._just outdoor air to serve those areas and
reduce all other outdoor air to systems.

4. Some hoods exhaust much more air than necessary. Reduce the
quantity of exhaust air from hoods in laboratories, kitchens, and similar
operations by closing off a portion of the hood, changing hood type from
canopy to high velocity, or slowing down exhaust fans to the point just
necessary to satisfy exhaust requirements. Verify safety requirements for
each specific case. In most cases it is necessary to maintain a minimum of
100 fpm across face of hood.

B. Variable Ventilation

1. Operate kitchen exhaust systems intermittently throughout the
day. Turo them off when they are not needed. Operate them at noon, during
coffee breaks, and at heavy cooking times.

2. Shut off laboratory hoods in air conditioned areas when not
needed.

C. Unoccupied Area Ventilation Shut Down

1. If air handling unlits that supply heated or cooled air are
equipped with outdoor air inlet ducts and dampers, close dampers during
unoccupied periods.

2. Outdoor air quantities for window units, through-the-vall
units, and fan coil units generally are fixed. When these units are used to
maintain nighttime or unoccupied cycle room temperatures, the outdoor air

T — .~
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intakes are generally open. If dampers are available, close them when outdoor
air is not needed. Where infiltration is sufficient for daytime ventilation
requirements, block off the outdoor air damper completely for some or all of
the units. °

D. Repair of Caulking & Weather Stripping - Class I

1. Examine the entire building for air leaks. Around windows,
doors and any other place where leaks might occur. Seal up the leaks.

E. Maintenance and Repair of Operating Controls - Class I

1. Check to see that all automatic dampers on exhaust fans and
outside air intakes close when their respective air handling unit is turned
off or when they are supposed to turn off if the control function is different
than noted.

2. Check all motorized dampers on air handling units for proper
operation and tight closing.

II. HEATING AND COOLING SYSTEM OPERATION

A. Change in Thermostat Control Set Points - Class )

1. Cool office, general purpose, academic, and residential build-
ings to 74°F or higher as practical. Special consideration should be given
to computer rooms and research areas.

2. Lower the thermostats during the heating season and raise
thermostats during the cooling season in areas served by single zone systems.
If your building is like most, you can save about 8% of your heating fuel
bill by lowering the thermostat(s) a mere five degrees.

3. Use night setback on single zone heating systems with suitable
controls. Maintaining 55°F or 60°F at night will reduce energy consumption
by 15% to 20% during the night hours. See II.D for shutdown information
which will save more energy.

4. Calibrate all thermostats and set them for temperatures in
keeping with energy conservation goals.

B. Provide Locking Thermostat Covers - Class I

1. Use locking thermostat covers in all public areas.
2. Use locking thermostat covers in all private offices and

research laboratories where temperatures are being arbitrarily controlled or
vhere the vroom thermostat is used to reset hot and cold deck temperatures.
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C. Reset of Air and Water Temperatures - Class 1

1. Terminal Recheat System

* (a) De-energize or shut off reheat coils and raise chilled
vater supply air temperature in summer months in increments of 2°F to determine
the highest supply temperature that will maintain satisfactory room conditions.

(b) Reduce supply air quantity if space cooling loads will
permit.

(c) Set temperature of air entering reheat coil as high as
practical to reduce rebeat requirements.

2.  Dual Duct Systea

(a) Refer to "Terminal Reheat Systea" for general recosmenda-
tions applicable to dual duct system.

(b) Reduce inlet static to all boxes to minimally acceptadble
level by slowing down the fan. It is not expected that this will wnrk very
often in buildings which hzve been properly balanced.

(c) During the hot part of the summer time, valve off the hot
water supply and allow the hot deck to simply be return air.

3. Multizone Systems

(a) Set controls to reduce hot deck temperatures and increase
cold deck temperatures, consistent with the loads of critical zones. While
this will lower energy consumption, it also will reduce the hesting and
cooling capabilities of the system as compared to current levels.

(b) In the very warm portion of the summer time valve the hot
vater supply closed and allow the hot deck to simply be return air.

4. Single Zone System

(a) Implementing energy conservation measures in the building
that reduce the heating and/or cooling loads served by the HVAC system will
result in reduced fan pover input requirements. Fan brake horsepower varies
directly with the cube of air volume. Thus, for example, a 10% reduction in
sir volume will permit a reduction in fan power input of about 27%. This
modification will limit the degree to which the zone serviced can be heated
or cooled as compared to current capabilities.
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S. Fan Coil System

(a) Refer to "Single Zone System" for general recommendation
applicable to fan coil system.

(b) Block off outdoor air inlets where no dampers are installed
if infiltration meets ventilation requirements. Hunidity control during
susmer months may not allow this measure.

6. Constant Volume System

(a) Determine the minimum amount of air flow that is satisfac-
tory and reset the constant volume device accordingly.

7. Variable Air Volume System

(a) Reduce the volume of air handled by the system to a point
that is satisfactory.

(b) Lower hot water temperature and raise chilled water temper-
ature in accordance with space requirements. Consider vhether fan norsepower
reduction with reduced volume produces more savings than higher chilled water
temperature.

8. Use an outside temperature sensing unit to modulate hot water
heating systems by increasing water temperature as outside air drops and
decreasing water temperature as outside air rises. When fan coil units are
used to provide both heating and cooling, the bot water should be modulated
down to a maximum temperature of 75°F when the anbient temperature is 60°F.

D. Unoccupied Reset or Shut Down of System - Class 1

1. Shut down cooling equipment at night and during days wvhen the
building is unoccupied.

2. Begin precooling operations before occupants arrive. Complzte
cool-down during the first hour of occupancy if complaint levcl will allow.

3. Heat general purpose and academic buildings to 70°F when
occupied. This does not mean that air should be cooled if the temperature '
exceeds 70°F. This is applicable ouly to single zone and other single systems.

4. Evaluste the necessity of bumidification systems and curtail
humidification in lobbies, corridors, laundries, cafeterias, kitchens, etc.,
where equipment or process requirements do mot take precedence.

5. Turn off portable electric heaters and portable fans vwhen not
peeded and during unoccupied periods.

6. Turn off reheat in all areas during summer, except vhere
equipment requirements necessitate humidity control.
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7. Self-Contained Systems (Such as Window & Thru-the-Wall Units)
(a) Turn off cooling units and fan when leaving space.
« (b) Use timers to shut umits off automatically if available.

E. Shut Down Non-Critical Exhaust Systems - Class 1

1. Turn off non-critical exhaust fans.

111. LIGHTING SYSTEMS OPERATIONS

A. Reduce Illumination Levels - Class !

1. To the extent permitted by productivity requirements and
related concerns, group tasks which require approximately the same levels of
illumination. This may reduce the number of areas requiring higher illumina-
ticn levels and provide an opportunity to reduce the total amount of lighting
needed.

2. Reduce lighting levels in corridors and storage rooms.

B. Maximize Use of Daylight - Class 1

1. Leave the hallway lighting off on those hallways facing the
interior courtyards during dayl:ght hours, assuming 2 light meter veading
ind.cates the lighting level is satisfactory.

2. Take advantage of natural daylight in your survey of lighting
requirements, and instruct personnel to do likewise as a habit.

C. Install High Efficiency Lamps - Class 1

1. Consider replacing present lamps with those of lower wattage
vhich provide the same axount of illumination or, if acceptable in light of
tasks involved, a lower level of illumination. Lens changes or lowering the
luminaire often can help facilitate this option. This method is particularly
applicable where current lighting levels are higher than recommended or vhere
uniform lighting is the wost practical due to occupant density, as discussed
above. Be certain that new lamps are compatible for use with existing ballast
in fluorescent and high-intensity discharge (HID) fixtures. Investigate

color spectrum of lamp to determine suitability for task.

2. Use a single, larg}r incandescent lamp where possible, rather
than two or more smaller lamps. Higher wattage general service incandescent
laups are more efficient than lower wattage lamps, unless such use is detrimen-
tal to fixture efficiency.

3. When relamping, replace 40 watt fluorescent lamps with 35 watt
lamps to achieve a reduction in lighting level of approximately 18%, while
saving 20% in fixture electrical emergy. Investigate color spectrum of lamp
to determine suitability for task.
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D. Reduce or Delete Evening Cleaning Bours - Class ]

1. For cleaning that must be done at night, turn on ligats only
in that portion of the building being cleaned.

2. Re-align working hours, including custodial service, to maximize
daylight bours.

3. Have custodial staff clean buildin

gs one floor at a time and
use only lights on that floor during cleaning process. Mak
them off as work progresses to another flborf d she sure staff turns
IV. WATER SYSTEM OPERATIONS

A. Repair All Leaks - Class I

1. Repair all leaks in water piping systea.

2. Dripping taps or valves may seem to be 2 little thing, yet
they result in significant waste. One drop a second can add up to about 200
gallons a month down the drain.

3. Repack pump packing glands of recirculation hot water heaters
to reduce leaking of hot water.

B. Reduction of Water Consumption (Flow Restriction) - Class I

1. Insert orifices in hot water pipes to reduce flow.

2. Check toilet flushometers and tank type water flush levels to
reduce flushing time and water quantities to the minimum required. Repair or

replace as necessary.
3. Turn off water using laboratory equipment when not in use.
4. Laborstory aspirators use twe gallons of water per minute.

The cost of providing water to the aspirator and of disposing of the effluent
is in the order of 60 cents per day per aspiritor. Turn thea off when not

peeded.

5. Adjust valves for minimua vater use.

C. Reduce Hot Water Temperature - Class I

1. Reduce generating and storage temperature levels to the minimum

requicred for washing hands, ususlly adout 105°F. Boost hot water temperature
locally for kitchens and other areas where it is needed, rather than provide

higher than necessary temperatures for the entire building.

2. Domestic hot water should be cut off' to all academic and
administrative buildings except where necessary for research or health purposes.
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Domestic hot water to other buildings should be reduced in temperature or iPL
off as feasible. Suggested temperatures range from 105°F up to 130°F, 140°F
saxisum for special purposes.

D. Increase Chilled Water Temperature - Class I

1. Increase chilled water temperatures as high as possible in
process applications. See Heating and Cooling System Operation for other
items.

V. UTILITY PLANT AND DISTRIBUTION SYSTEM OPERATION
A. Equipmeat Cleaning - Class I
1. Hot and Chilled Water Piping:
(a) Inspect strainers. Clean regularly.

(b) Inspect veats and remove all clogs. Clogged vents retard
efficient air elimination and reduce efficiency of the systea.

B. Adjustment of Air/Fuel Ratio - Class I

1. Adjust air/fuel ratios of firing equipment. The air-to-fuel
ratio sust be maintained properly. If there is insufficient air, the fire

will swoke, cause tubes to become covered with soot and carbon, and thus
lover heat transfer efficiency. If too much air is used, unused air is
heated by combustion and exhausted up the stack, wasting energy.

C. Combustion Monitoring and Control - Class ]

1. Check flue gas analysis on periodic basis. The efficient
combustion of fuel in a boiler requires burner adjustment to achieve proper
stack temperature, carbon dioxide, and excess air settings. Check settings
to provide stack temperatures of no more than 150°F above steam or water
temperature, but sufficient to prevent sulphur dioxide corrosion of equipment.
There should be no carbon monoxide. For a gas-fired unit, carbon dioxide
should be present at 9% or 10%; for No. 2 oil, 11.5% to 12.8%; for No. 6 oil,
13% to 13.8%.

D. Adjustment of Drives, Fans, Motors, Etc. = Class I

1. Lubricate all bearings and other moving parts.
2. Lubricate drive motors.
3.  VWhere belts are used, see that all are equally tensioned.

4. VWhen belts are frayed or need replacing, replace with matched
set if there are multiple belts.
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S. Check fans for proper air quantity as recommended by manufac-
turer.

6. Check alignment of motor and fan.

7. Lubricate fan and motor bearings regularly.

8. Check for excessive noise and vibration on fans. Determine
cause and correct.

9. Keep fan blades clean.

10. Inspect inlet and discharge screens on fans. They should be
kept free of dirt and debris at all times.

E. Steam Trap Maintenance - Class |

1. Inspect steam traps. Their failure to operate correctly can
bave a significant impact on the overall efficiency and energy consumption of
the systesm. Several different tests can be utilized to determine operations:

(a) iisten to the trap to determine if it is opening and
closing when it should.

(b) Feel the pipe on the downstream side of the trap. If it
is excessively hot, the trap probably is passing steam. This can be caused
by dirt in the trap, valve off stem, excessive steam pressure, or worn trap

parts (especially vazlve and seats). If it is woderately hot - as hot as a
hot water pipe, for example - it probably is passing condensate, which it
should do. If it is cold, the trap is not working at all.

(c) Cbeck back-pressure on downstream side.

- (d) Measure temperature of veturu lines with a surface pyrome-
ter. Measure temperature drop across the trap. Lack of drop indicates steam
blow-through. Exceasive drop indicates that the trap is not passing condensate.

Adjust, repair, or replace all faulty traps.

2. Inspect condensate tank vents. Plumes of steam are an indica-
tion of one or more defective traps. Determine which traps are defective and

adjust, repsir, or replace as necessary.

F. Pipe Insulation Repair ; Class I

1. Inspect insulation of hot and chilled water pipes. Repair or
replace as necessary. Be certain to replace any insulation damaged by water.
Determine source of water leakage and correct.

2. Insulation of heating pipes in utility tunnels should be
checked, repaired or additional inﬂulation installed.
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This section contains a list of possible
retrofit projects. This section should be
reviewed prior to completing Page EA-4 of
the Energy Audit Form.
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Energy Conservation Measures/Projects
SECTION TWO

Energy Conservation Projects

1.  VENTILATION SYSIEM

A. Add warm-up cycle to air handling units with outdoor sir intake in
noncritical areas. Keep outdovr air daspers closed during worning building
varm-up or cool-down so only a:r already in the building is conditioned. A
cycle can be incorporated using a two-circuit time clock to control air
damper and fan operziion or it may be done through central control system.

B. Reduce volume of voilet exhausts in building having sultiple toilet
exhaust fans which (1) ¢o nct ventilate other areas, and (2) have a total fan
capacity in excess of outside air requirements. This can be done by wiring a
fan interlock into toilct room lights through a timed relay so that the fan
is activated only when lights are on. An admipistrative request plus signs
indicating that lights should be turned off when the room is not in use will
help ensure that lights (and thus the fans) are off when the room is pot
being used. Another method involves dampering down air volume so only that
amount of air reguired by code or good practice is removed.

C. 1Install baffles to prevent wind from blowing directly into an
outdoor air intake.

D. Consider installing economizer/enthalpy coatrols on air bhandling
units in noncriticel areas to minimize cooling emergy required by using
proper amounts of outdoor and return air to permit "free cooling" by outside
air vhen possible. Economizer controls generally are used to provide "free"
cooling. Whkenever the outdoor air temperature is lower than indoor tempera-
ture, outdoor air is brought directly into conditioned spaces, instead of
being treated by the mechanical cooling system. Enthalpy controls have a
similar purpose, but are more sophisticated and effective. They measure the
total beat content of outdoor air and return air and utilize proper amounts
of each to provide maximum epergy benefits.

E. When more than 10,000 CFM are involved, and when building configura-
tion permits, consider installation of heat recovery devices such as a rotary
heat - exchanger. For some climatic conditions an "enthalpy vheel", which
permits fecovery of some 75% of outdoor heat load during both heating and

- cooling cycles, will be feasible.

F. Consider directing exhaust air to loading dock areas to maintain
positive pressure. Consider making delivery entrances smaller. The larger
the opening, the more air infiltration when doors are open.

6. Consider using an expandable enclosure for delivery ports. It
reduces -infiltration when in use because it can be adjusted to meet the back
of a truck, reducing substantially the amount of air which otherwise would
infiltrate.
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H. Consider installation of a vestibule for the front entrance of 2
building where practical. It should be fitted with self-closing weather-
stripped doors. It is critical that sufficient distance between doors is
provided.

1. Consider utilizing revolving doors for main access, in addition to
swinging doors needed by those in wheelchairs or on crutches. Studies have
shown that such devices allow far less air to infiltrate with each entrance
or exit. Use of revolving doors in both elements of a vestibule is even more
effective. If high peak traffic is involved, swinging doors can be used to
supplesent revolving doors.

J. In locations where strong winds occur for long duration, consider
installing wind screens to protect external doors from direct blast of prevail-
ing winds. Screens can be opaque, constructed cheaply from concrete block,
or can be transparent, constructed of metal framing with armored glass.
Careful positioning is necessary for infiltration control.

K. Where practical, cover all window and through-the-wall cooling
units when not in use. Specially designed covers can be obtained at relatively
low cost.

L. Insulate all ductwork carrying conditioned air through unoccupied
spaces with at least 1" to 1-1/2" of fibrous insulation or its thermal equiva-
lent.

M. Reduce or eliminate the need for using outdoor air for odor control
by installing chemical or activated charcoal odor-absorbing devices.

N. Modify duct systems and hoods to introduce unheated outdoor or
return air directly to the exhaust hood. Weigh this against changing hoods
to new high velocity hoods which require less make-up air.

0. Acquire the services of a temperature control expert to check and
adjust all system controls and to recommend modifications.

P. 1Install an automation system to operate the ventilation units so
that supply air temperature and return air/fresh air dampers can be adjusted
to maintain the desired space temperature in the room. ’

Q. Wire all remote control panels into one central panel.

R. Adjust or replace all supply air temperature gauges so that accurate
ventilation temperatures can be read and maintained.

8. In existing systems where throttling is necessary (being practiced)
to control flow, revise fan drive or trim pump impeller for required flow
vwith no throttling.

T. Replace outside air dampers with low leakage type.
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U. Consider adding controls to shut down the ventilation system whenever
a8 dbuilding, such as nurses' quarters, is closed for an extended period of
= time, except vhen the economizer cycle is in use.
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V. Hodify duct systems and hoods to introduce unheated outdoor or
return air directly to the exhaust hood in kitchens and laundries.

W. Install tight fitting storm windows where practical.

X. Consider installing automatic Jdoor closers on all doors leading to
the exterior or unconditioned spaces.

Y. If the building has a garage but does not have a garage door,
consider installing one, preferably motorized to enable easier opening znd
closing.

Z. Consider use of a card-key, key, or radio frequency operated garage
door which stays closed at all times except when in use.

AA. Consider installation of an air curtain, especially in delivery
areas. The device prevents penetration of unconditioned air by forcing a
layer of air of predetermined thickness and velocity over the entire entrance
opening. An expert in the field should be consulted before obtaining such a
device, especially when high-rise or cross flow of air exists.

BB. Consider heat recovery or exchange between make-up and exhaust air.

CC. If a large occupant load is involved, consider installing remotely
adjustable outside air dompers. These permit outside air volume to be adjusted
in approximate proportion to current occupancy.

DD. Modify duct systems and hoods to int:oduce unheated outdoor or
return air directly to the exhaust hood. Weigh this against changing hoods
to new high velocity hoods which require less make-up air.

EE. Add controls to shut down the ventilation system whenever the
building is closed for an extended period of time, as during the evening,
veekends, etc., except wvhen the economizer cycle is in use.

FF. Reduce system resistance to air flow to a minimum by:

1. Replacing those duct sections and fittings which impose unneces-
sary resistance on the system.

2. Replacing dirty filters with adequately sized filter media
wvhich bas a high efficiency and low air flow resistance.

3. Removal of unnecessary dampers and other obstructions from

ductwork and replacing high resistance inlets and outlets with modern grilles
and diffusers providing low resistance.
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GG. Ventilate attic space by natural draft or power ventilation. Provide
positive shut-off of ventilation when it is mot beneficial.

I1. HEATING AND COOLIRG SYSTEM

A. Install Flue Gas Analyzer: Optimum combustion efficiency varies
continuously with changing loads and stack draft. Accordingly, maintaining
optisum combustion efficiency requires continuous adjustment of fuel/air
rastios. This can be achieved through installation of a flue gas analyzer
vhich provides continuing information on flue gas temperature and carbon
dioxide or oxygen content, thus enabling manual adjustment on a continuing
basis. The specific type of flue gas analysis instrumentation required
depends upon the type installation involved. Due to the increasingly more
widespread need for multi-fuel burners, however, oxygen analysis is considered
to be the single most useful criterion for all fuels since the oxygen-to-total
air ratio varies within narrow limits. The cost of labor required to make
the continuing adjustments should be compared to the cost of equipment that
sakes the adjustments automatically.

B. Preheat 0il To Increase Efficiency: Preheating oil can increase
efficiency by as much as 3% depending on the particular constituents of the
0il involved. Heat required to attain complete automization can be obtained
through use of reclamation procedures discussed below. Heating oil beyond
135°F for #4 oil, 185°F for #5, or 21G°F for #6 will increase efficiency even
more, except care msust be taken not to overheat, which would cause vapor
locking and flame-out. Recommendations of the oil supplier should be followed.

C. 1Isolate Off-Line Boilers: Light heating loads on a multiple boiler
installation are often met by one boiler on line with the remaining boilers
idling on stand-by. Idling boilers consume energy to meet stand-by losses.
In many cases, these losses are increased by a continuous induced flow of air
through the idling boilers and up the chimney. Unless a boiler is about o
be used to meet an expected increase in load, it should be sec.red and isolated
from the heating system (by closing valves) and from the stack and chimney
(by closing dampers). A large boiler can be fitted with by-pass valves and
regulating orifice to allow the minimum flow required to keep it warm and
avoid thermsl stress when it is brought on-line again. If a boiler waterside
is isolated, it is important to prevent backflow of cold air through the
stack which could cause the boiler to freeze.

D. Replace Existing Boilers with Modular Boilers: Most boilers achieve
maximum efficiency only when running at their rated output. In most cases,
however, full boiler capacity is seldom required because heat load is 60% or
less of full load 90% of the time. As a result, large capacity boilers in
single units operate intermiilently for the major part of the heating seasoun.
Although high-low firing capabilities may reduce cycling, the boilers can
only reach their design efficiency for short periods resulting in low seasonal
efficiencies. A modular boiler system comprising two or more small capacity
boiler units will increase seasonal efficiency. Each wodule is fired at 100%
of its capacity only when required. Fluctuztions of load are met by firing
more or fewer boilers. Each small capacity unit has low thermal inertia
(providing rapid response and lovw heat-up and cool-down losses) and either
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will be running at maximum efficiency or will be turned off. In a typical
installation where single unit large capacity boilers are replaced by modular
boilers, boiler seasonal efficiency may be improved from 68% to 75%. This
represents a 9% savings of present fuel consumption. Use of the modular
approach is particularly worthwaile in cases where the present boiler plant
is at or near the end of its useful life. Replacement modular boilers should
be sized to meet the reduced heating load resulting from implementation of
other measures.

E. Preheat combustion air to increase boiler efficiency. Preheating
primary and secondary air increases boiler efficiency by reducing the cooling
effect when the air enters the combustion chamber and by promoting more
intimate mixing of fuel and air. It is estimated that each 100°F increase in
combustion air temperature increases boiler efficiency by 2%. Combustion sir
can be preheated up to 350°F for stoker-fired ccal, oil and gas. The maximum
texsperature permissible is determined by the type of construction involved
and the waterials of the firing equipment. Several sources of heat are
available to perform preheating. As an example, smbient air in most boiler
rooms is heated incidentally by boiler and pipe surfaces and collects below
the ceiling. This air can be utilized dir>ctly as preheated combustion air
by ducting it down to the firing level and directing it into the primary and
secondary air intakes. Other methods available involve recovering waste heat
from boiler stacks, condensate blowdown hot wells, and other sources. Manufac-
turer's recommendations should be followed in all cases.

F. Reduce blowdown losses. Blowing down a boiler has two purposes:
(1) to maintain a low concentration of dissolved and suspended solids in the
boiler water, and (2) to remove sludge in the boiler to avoid priming and
carryover. There are two principal types of blowdown: intermittent manual
blowdown and contimuous blowdown. Manual blowdown (or sludge blowdown) is
pecessary vhethber or nmot continuous blowdown is imnstalled, with frequency
depending upon the amount of solids in the boiler make-up water and the type
of water treatment used. Continuous blowdown results in a steady energy
drain because make-up water must be heated. In either case, blowdown energy
losses can be minimized by instslling automatic blowdown controls and heat
recovery systems. Automatic blowdown controls monitor the conductivity and
pB of the boiler water periodically and blowdown the boiler only when required
to maintain acceptable water quality. Further savings can be realized if the
blowdown water is piped through a heat exchanger or a flash tank with a beat
exchanger. In this way, for example, heat from the boiler blowdown flash
tank can be used for feed water heaters.

G. Replace boilers at or near end of useful life. A boiler at or near
the end of its useful life should be replaced by a modern version which is
matched to current and projected needs of the installation involved. In most
cases new boilers on the market can obtain 80% efficiency. Even more effi-
ciency can be gained by specifying multiple boilers. Replacement burners
should be selected on the basis of long-term cost rather than first cost.
Increased cost of fuel, labor and materials should be considered in developing
long-tera cost projections. Also consider installation of a dual-fuel system
to avoid problems in the event of any shortages or curtailments.
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B. lostall boiler stack economizer. A boiler stack economizer is a
simple heat exchanger placed inside the exhaust stack which uses boiler feed
vater as the transfer medium. Heat captured from the exhaust gasses increases
the temperature of the feed water distributed to the boiler. In the past
years, thigs technique vas limited to systems using low or nonsulphur content
fuels to avoid build-up caused when the economizer cooled exhaust gases to
the sulpbur dew point. Newer systems overcome this problem by incorporating
a solid-state control vhich keeps stack temperatures above the dew point by
controlling the volume of feed water passing through the transfer coils.

I. If the boiler is large enough to require a licensed operator, then
the boiler control system is complex enough to greatly affect the efficient
operation of the boiler. As the boiler control system approaches 10 years in
age, the potential for defective operation from wo~~-out controls increases,
and it may be possible to save energy by replacin, it with a new control
3 system. 1f the present controls are worn, a new systems could increase the
4 efficiency of the boiler system.

J. Replace old, inefficient oil burnmers with new, efficient ones.
Cbanging a 60% unit for a 75% one with a 25,000 gallon per year experience
will save 5,000 gallonms.

X. Install loading dock door seals. While it may not be possible to
completely seal off such #n opening, the effort to do so is rewarding in
energy savings.

L. Insulate hot, bare heating pipes. A 160°F, bare hot water pipe
1-1/2 inches in diameter, un-insulated, will lose 13 million BTU/year for

¢ % 10' length.

M. Increase the amount of insulation installed on hot water pipes and
storage tanks or replace existing insulation with a type having better thermal
properties.

~ N. Replace all damaged insulation on heating pipes, including those in
steam, condensate, hot water supply, and hot water return systems.

0. Repair all steam leaks on steam lines. Should a leak of 3/16" size
in a 30 PSIA steam line be found, an annual cost of nearly $1,000 is accumula-
ted.

P. If boilers are used as the primary heat source for domestic hot
water, install a toiler to match the load rather than use an oversized heating
boiler all summer.

.  Use waste heat for water heating. If heat is available from the
boiler flue or the chiller, the hot water may be preheated by appropriate
heat exchangers.

R. Install key-lock plastic covers over thermostats to prevent building
occupants from adjusting settings.
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S. Inspect boiler door gaskets. Replace them if they do not provide a
tight seal.

T. Inspect locations of thermostats. Re ocat: if they currently are
positiored .near outside walls, in areas tbat are seldom used, or if they are
subject to outside drafts.

U. Install automatic steam control valves on radiators to reduce the
need for opening windows in rooms that overheat.

V. Have a competent combustion engineer make a flue gas analysis once
each month to properly adjust the fuel input and to check combustion.

W. Provide Chemical Treatment of Boiler Water: Proper chemical treat-
ment of boiler water will reduce scale build-up, protect the boiler, and help
protect condensate returms.

X. Connect all of the manual day-night control switches to timeclocks
so night setback temperatures can be achieved even if inadvertently left on
"day".

Y. Use spot heaters and/or coolers in spaces having large volume
and/or low occupancy.

Z. Install new or recalibrate existing stack temperature gauge.

AA. Connect the space heating hot water puxps to the timeclock so they
will only operate when the boiler is on line.

BB. Install thermostats for control of all heating equipment where none
currently exist.

- €C. Add insulation to existing pipes, ducts, tanks, etc.

DD. Install automsted damper controls to provide positive draft shut-offs
vhen the boiler is not cperating.

EE. Develop heating system standard operating procedures.

FF. Add controls to enmable up to 100% shut-down of air and water to
unoccupied space.

6G. Route vents from steam system flash tanks back into low pressure
steam sains.

HH. Build penthouse type enclosures around rooftop units to reduce
radiation and wind losses from exposed ducts.

1I1. Install turbulators im boiler tubes to increase the heat transfer
from the hot gases to the vaterside.
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- JJ. Replace ipefficient boilers, e.g., replace single pass with new,
unless heat can be reclaimed from the stack.

KX. Insulate existing underground heating lines where existing piping
is io good.condition but where conduit and/or piping insulation has failed.

LL. Convert to a low pressure system to improve the heating system
annual operating efficiency. The installation of small steam electric boilers
pear the termination of some steam lines may reduce the need for piping
modifications.

Mi. If electric heating is contemplated, use heat pumps rather than
direct resistance heating.

NN. Use heat pumps (both water/air and air/air) if a continuous source
of low-grade heat exists near the building, such as a lake, river, etc.

00. Replace inefficient air crnditioners. Newer units may save as such
as 25% or more on the energy consusxed for the same cooling.

PP. Consider. converting systems scrving interior zomes to variable
volume. Conversion is performed by blocking off the hot deck, removing or
disconnecting mixing dampers, and adding low pressure variable volume terninals
and pressure by-pass.

QQ. Consider installing interlocks between the heating and cooling
systems of each unit to prevent simultaneous heating and cooling.

RR. 1f self contained units are relatively old, consider replacing them
with more efficient air-to-air heat pumps or similar units havipg a higher
energy efficiency rating.

§S. Install insulation on all hot and chilled water pipes, fittings and
valves passing through unconditioned spaces to minimize heat losses and heat
gains.

TT. Concentrate routing of heat to entrances to counter admission of
cold air.

UU. Incorporate an economizer cycle in the A/C system. Installations
to utilize 100 percent outdoor air for cooling purposes wherever possible in
lieu of operating the refrigeration equipwent.

VV. Utilize bumidifiers to msintain higher humidity levels providing
comfort at lower temperatures.

W. Redesign high heat loss areas, including loading docks, vestibules
and automotive centers.

XX. Install zone thermostat controls.




YY. Institute an operating procedure for multiple boiler plants to
ensure maximum loading of one boiler before a second boiler is put into
service.

ZZ. Use the run-around, air-to-air regenerative heat recovery wheels or
heat pipes to reduce air conditioning and heating loads due to make-up air.

AAA. Use single stage evaporative coolers as pre-cooler for outside air
make-up in air conditioning systems in arid zones.

BBB. Use air cooled condensers in series with cooling towers to minimize
equipment sizes and reduce electrical consumption. Use a small cooling tower
in series with a large air cooled condenser for peak saving particularly in
arid zones.

CCC. Insulate air conditioning supply ducts passing through non-condi-
tioned spaces and above suspended ceilings.

DDD. Consider conversion of chilled and hot water pumping systems from
constant volume to variable volume.

EEE. 1Install a three-way valve on the chilled water coil at each air
handling unit. Reset the cold deck temperature by one of the following
means:

1. Report each space thermostat requirement and select the cold
deck temperature that will satisfy the thermostat with the greatest call for
cooling. Reset the hot deck temperature from the steam valve with the thermo-
stat that has the greatest call for heating. This method will give very good
occupant comfort, but in general is found to hsve some difficulty with one or
more zones calling for maximum heat or maximum cooling when something less
would do.

2. Select specific representative thermostats to report conditions
and reset in the manner described above.

3. Use selected thermostats to provide a source to be averaged
and let the averaging device reset the hot and cold deck temperatures. This
method has a good opportunity to provide minimum heating and cooling require-
ments at some expense of occupant comfort.

4. Reset hot and cold deck temperatures from the central control
system using input of space temperzture, outside temperature, solar effect,
wind velocity, weather forecast, etc.

FFF. In combination with a variable speed pumping system within the
building, install a two-way valve at the chilled water coil of air handling
units. Control the hot and cold deck reset by one of the methods outlined in
paragraph EEE, above.
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50C. Consider the modificatiom of building air side equipment from
coastant volume to variable volume. This may be done in a nuaber of ways.
Some representative methods are noted below:

1. . Replace existing double duct mixing box with new variable
volume doudble duct mixing box.

2. ' lostall a variable volume, single duct box on the cold duct
ia{ct to the existing double duct unit for making the cold deck variable
volume.

3. Modify air bandling unit by installing discharge dampers,
inlet vanes, electro-pagnetic drive, or letting the fan ride up the fan curve
as pressure increases. Riding up the fan curve may not be satisfactory on
systeas vhere th2 volume reduction is large.

- JH. When units served by a muiti-zone system have wide variations in
load, consider installing individual zone beating coils in the multi-zone
discharge ducts rather than ome coil in the unit. The control sequence
should go from full cooling through the cold coil to full by-pass air through
the hot deck and then the control valve on the hot water coil should beging
to open until finally it supplies full heat. Monmitor and control the full
ventilation cycle on this type of system to ensure that reheat energy does
not sxceed cooling emergy requirements at temperatures below 45°F.

: I11. If not damper exists, install a felt-lined damper with a resote or
= local control device and timer comtrol.

: JJJ. lavestigate the possibility of converting the system to variable
s (step-controlled) volume operztion by adding the necessary controls.

3 KXK. Convert to coal as a heating fuel, if you can get it in sufficient
i quaniity and quality. Retain capability of buring oil and/or patural gas as

3 siternate fuels, as insurance. Check wvith appropriate EPA regulations and
code requirements to see if high sulfur coal will be permitted before ordering
same. Get approvals in writing.

T

g LLL. Install persanent split capacitor motors in room fan and coil upits
F when it is necessary to replace existing motors.

I11. LIGHTING SYSTEMS

A. Relocate luminaizes to pruvide light on task areas at an angle
outside the zone which causes veiling reflections if relocation of work
station is impractical.

3. Replace outdated or damaged luminaires with modern luminaires which
bave good cleaning capabilities and vhich use lamps with higher efficiencies
and good lumen maintenacce characteristics.

C. Consider iustalling fluorescent luminairec with sultiple level
ballast, two level switching .z adding solid state dimming controls for
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incandescent luminsires in multiple-purpose spaces which require more than
one level of illumination.

D. Consider lowering luminaires so they will provide recommended
illumination levels on the task area at reduced wattage.

E. Where appropriate, consider installation of lenses which provide
special light distribution patterns to increase lighting effectiveness. As
examples, linear batwing, radial batwing, parabolic louvers or polarizing
lenses may provide better visibility with the same or even reduced wattage.
It is suggested that competent technical advice be obtained to evaluate where
(ané if) such lenses can be used effectively.

F. Replace all incandescent parking lighting with mercury vapor H.1.D.
lamps and fixtures.

G. Lower the ceilings or mounting height of luminaires to increase the
level of illumination with less wattage.

H. Illuminate specific task areas to that level, for each area, which
provides adequate lighting to perfors the required task satisfactorily and
reduce illumination levels in adjacent areas.

I. Remove lamps or fixtures. If only lamps are removed, disconnect
ballasts since a ballast accounts for ten to thirty percent of the lamp's
power drain.

J. Eliminate exterior lighting except where lighting is to be used for
the purpose of identifying the building entrances and/or for security.

K. Replace incandescent street lights with HID lamps and ballasts,
which are more efficient and produce more light with less energy. .

L. Reduce parking lot lighting to minimum safety requirements; access
to certain lots may be prohibited (entrances, exits barred) during evening
hours so that all lighting can be eliminated in those areas.

M. Remodel light switches in all classrooms to provide for key opera-
tions s0 they can be shut off after class and only turned on again by indivi-
dual with key

N: Remodel lighting switches in cuditoriums, other large lecture halls,
to provide for on-off operation by faculty.

0. Remodel lighting switches where large bays of lights are on one
svitch so ouly lights needed in a specific work area can be turned on. Have
master svitch as override for the individ.sal switches.

P. Install time devices or pbotoelectric cells to turn lights on and
off sutomatically, particularly exterior lights.
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Q. Eliminate can down lights. Poor lighting and very frequent bulb
replacesent.

R. Shade exterior transformer banks from solar radiation to prevent
beat build-up and resultant iosses.

§. Ventilate transformer banks to keep them as cool as possible.

T. Provide selective switching. Initial cost economics and lack of
knowledge sbout final space subdivision often lead to the use of central
panelboards as the only means of controlling large blocks of lighting. This
design approach precludes the potential for turning on only the amount of
lighting actually needed after the space has ben subdivided.

U. Investigate ways to provide local control of lighting. Localized
svitches can be provided pear panelboards to control groups of lights. Low
voltage control circuits can be used to provide local control of switches
located in remote locations. These controls usually are relatively inexpensive.
When properly used, localized switching usually will save enough energy to
provide a pay-back on the investsent within a short period of time.

V. The use of modern "plug in" or "modular” wiring systems may prove
to be economical and emergy efficient especially in those areas where future
use is undetermined, or is subject to fraquent change. These systems permit
plugging in of light fixtures and switch legs at any point in the system,
thereby providing the capability for truly task orientated lighting.

W. Use three phase transformers particularly in large substations to
reduce transformer losses.

X. Use higher voltage motors to rcduce initial cost of electrical
service and equipment. The proper choice of such motors can improve power

factor.

Y. Vhere possible, consideration should be given to carrying high
voltage electric current to the load centers vhere it is required. 12,500 or
available power volt current nearest its point of use will reduce voltage
drop, permit smaller wiring and conserve power.

Z. A low power factor on an electrical system within a building will
increase the losses in the electric utility system and reduce the system's
capacity. Many electric utility companies have a penalty charge for low
power factor. Correcting power factor can provide for more efficient use of
energy as well as a reduction in the cost of electricity. Electrical devices
known as capacitors can be installed to correct low power factor.

IV. WATER SYSTEMS

A. Consider installing self-closing faucets for hot and cold water in
pudblic restrooms.
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B. Remove or turn off domestic hot water to toilet rooms and othe:
spaces that could function without hot water. Consider replacing free running
drinking fountains with spigot types which utilize a paper cup. Up to half
the water drawn by free running fountains is wasted.

C. Install single tap at wash basins that will provide water at a
tepid temperature, except for food service and others involving health or
research services.

D. Install shower head restrictors. This may save up to 50% of the
bot water consumed.

E. Changing the shower heads from the existing GPM rating to 2 GPM.
F. Install a small domestic water heater to maintain the desired
temperature in the water storage tank to eliminate the need for running one

of the large space heater boilers at a very low efficiency during the summer
months.

G. Use a single system to meet handwashing needs in toilets.
H. Meet hot water heating needs from:
1. Waste heat from incinerators.
2. Rejected heat of compression from refrigeration units.
3. WVaste condensate return from steam operated systems.

I. Arrange circulating pipework to minimize the length of dead legs
connecting to faucets.

J. If boilers are used as the primary heat source for domestic hot
water, install a boiler to match the load rather than use an oversized heating
boiler in summer.

K. Consider relocating the water heater as close to the point of use
as possible. The longer the run, the more kot water that sits in it - cooling
down - between periods when hot water is drawn.

L. Consider replacing existing hot water faucets with spray type
faucets with flow restrictors where practical.

M. If water prescure exceeds 40 to 50 pounds, install a pressure
reducinrg valve on the main service to restrict the amount of hot water that
flows from the tap.

N. Avoid the use of resistance electric heating for hot water; consider
using a heat pump or waste heat.
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V. UTILITY PLANT AND DISTRIBUTION SYSTEM

A. Install Flue Gas Analyzer: Optimum combustion efficiency varies
continuously with changing loads and stack draft. Accordingly, maintaining
optimum cowbustion efficiency requires continuous adjustaent of fuel/air
ratios. This can be achieved through installation of a flue gas analyzer
vhich provides continuing information on flue gas temperature and carbon
dioxide or oxygen content, thus ensbling manual adjustment on a continuing
basis. The specific type of flue gas analysis instrumentation required
depends upon the type installation involved. Due to the increasingly more
videspread need for multi-fuel burners, however, oxygen analysis is considered
to be the single most useful criterion for all fuels since the oxygen-to-total
air ratio varies within narrow limits. .The cost of labor required to make
the continuing adjustments should be compared to the cost of equipment that
makes the adjustments automatically.

B. Consider control valve(s) that will restrict the flow to any onme
building by regulating the inetl pressure to the building or by actually
measuring and regulating the flow to be no greater than the maximum design
flov for the building.

C. VWhen installing new or replacement water chillers, consider selection
of the most energy conserving chiller available.

D. Consider new and imnovative methods of providing chilled water, such
as using gas engine driven electric generators to provide variable frequency
pover to electrically driven chillers.

E. Consider modifications to gas piping on existing centrifugal water
chillers to reduce friction between stages or at the outlet of the compressor.

F. Consider using cooling tower water in place of chilled water in the
cooling circuit when outside dry bulb and wet bulb conditions are such that
cooling may be provided in this manner. There is a patented system called
"Strainer Cycle" which pushes this concept. It is also possible to do it
wvithout their interaction. This system is a substitute for a full ventilation
cycle and in the case of double duct and multi-zone systems, it may produce
an overall energy saving. )

VI. OTHER PROJECTS

A. Choose mew equipment with energy saving criteria in mind.

B. Install timers for kichen equipment to automatically control cooking
time.

C. Install rigid insulation between metal panels below windows.
D. Inostall timers to turn off lights and equipment automatically.

E. Install timers to turn off large equipment when the building is not
occupied.
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F. Be sure operable windoss have sealing gaskets and cam latches.

G. Cover and insulate the upper balf of the windows to reduce heat
loss.

H. Insulate all roofs, walls and floors with an exterior exposure.
I. Reinsulate tk2 ceiling with some type of spray-cn insulation. It

might also be possible to consider blowing a mineral wool insulation on the
top of the ceiling plenum or batt type between ceiling joists.

J. Where floors are over unheated spaces, such as a garage, consider
suspending a ceiling beneath the open floor beams with batt insulation.

K. Provide vestibules with self-closing weatherstripped doors.

L. Use heat pumps in place of electrical resistance heating and take
advantage of the favorable coefficient of performance.

M. Insulate penthouse room metal walls to reduce heat loss.

N. Install localized water heaters in restaurants, snack bars, and
beauty parlors.

0. Investigate relay or computer controls over power supply and schedule.

P. Investigate the burning of trash to convert heat to steam for
distribution.

Q. Install storm windows or double glaze windows throughout. A single
pane 36 square foot window will save about 3.5 sillion BTU per year with
stor® windows added.

R. Add insulation to the roof whenever the roof is going to be resur-
faced or repaired. If no insulation is already in place, don't wait - put
insulation ou immediately. -

§. Consider adding reflective and/or heat absorbing film to glazing to
reduce solar heat.

T. Use awvnings and exterior window shading devices. Shading of windows
and exterior wall areas reduces the temperature of such surfaces, and therefore
the interior cooling load.

u. Cgver unused windows with insulating materials.

V. Install a campus wide central control system (this item is covered
in Part VII, Controls).

v, Ihstall capacitors switched with motors 40 bp and above when the
utility has a power factor penalty in the electric rate.
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X. As utility rates continue to increase, consider solar assisted
systens for:

1. Swimming pools.

2. Domestic hot vater.

3. Heat pump assisted space heating.

4. Hot water space beating.

x
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DEFINITIONS AND ENERGY CONSTANTS

This section contains a list of definitions
which, together with tnose provided in the
rederal Regulations, will clarify many tech-
nical and legalistic terms contained in this
manual,
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DEFINITIONS

NOTE: Por a complete list of definitions, see THE FEDERAL REGISTER, Volume
44, No. 64, (April 2, 1979), Paragraph 450.41, Page 19351. The following
definitions are supplemental to that list.

Absorption Chiller: A refrigeration machine using heat as a power input
to generate chilled water.

Air Changes: Expression of ventilation rate in terms of room or building
volume. Usually air changes per hour.

Alternate Energy Source: A non-depletable energy source such as solar,
geothermal, wind, etc.

Ambient: Surrounding (i.e., the ambient temperature is the temperature
in the surrounding space).

Average Occupancy: The number of people in a building over a 24-hour period.

Ballast: A device used in starting circuit for fluorescent and other types
of lamps.

Blow Down: The discharge of water fram a boiler or cooling tower sump
that contains a high proportion of total dissolved solids.

British Thermal Unit (BTU): A heat unit equal to the amount of heat re-
quired to raise one pound of water one degree Fahrenheit.

Building Envelope: All external surfaces which are subject to climate
impact; for example, walls, windows, roof, floor, etc.

Centrifugal Chillex: A refrigeration machine using mechanical energy
input to drive a centrifugal compressor to generate chilled water.

Centrifugal Fan: A device for propelling air by centrifugal action.
Forward curved fans have blades which are sloped forward relative to
direction of rotation. Backward-curved fans have blades which are
sloped backward relative to direction of rotation. Backward-curved
fans are generally more efficient at high pressure than forward-curved
fans.
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Coefficient of Utilization: Ratio of lumens on work plane to lumens
emitted by lamps.

Cold Deck: A cold air chamber forming part of a ventilating unit.

Condensate: Water obtained by changing the state of water vapor (i.e.
steam Or moisture in the air) from a gas to a liquid, usually by cooling.

Condenser: A device for accouplishing condensation.

Cooling Degree Days: The annual sum of the number of Fahrenheit degrees
of each day's mean temperature zbove 65° F.

Cooling Tower: A device that cools water directly by evaporation.

:+ A device used to vary the volume of air passing through an air
outlet, inlet, or duct.

Degree Day: The difference between the median temperature of any day and
65° F., when the median temperature is less than 65° F.

Degree Hour: The difference between the median temperature for any hour
and selected datum.

Demand: The maximum connected load of power that a utility is prepared to
supply from its facilities. The demand rate reflects the premium that the
company charges to cover the peak load draw, as well as the investment in
the equipment it must make to do so. Cemand billing schedules are usually
adjustable if the customer does not use this peak load over a specific
period, which varies from one month to one year.

- Direct Expansion: Generic term used to describe the refrigeration systems
= where the cooling effect is obtained directly from the refrigerant (e.g.,

refrigerant is evaporated directly in a cooling coil ir the air stream,)

' D.O.E: The Depariment of Energy

Double Bundle Condenser: Condanser (usually in refrigeration machine) that
contains two separate tube bundles, allowing the option of either rejecting
heat to the cooling tower or to another building system requiring heat input.

228

-122-




Dry Bulb Temperature: The meagure of the sensible temperature of the air.

Economizer Cycle: A method of operating a ventilation system to reduce
refrigeration load. Whenever the outdoor air conditions are more favorable
(lower heat content) than return air conditions, outdoor air quantity is
increased.

Efficacy of Fixtures: Ratio of usable light to energy input for a lighting
fixture or system (lumens/watt).

Energy Consexvation Measure(ECM): An installation or modification to an
existing building primarily intended to reduce energy consumption or allow
for the use of alternate energy sources. {(See The Federal Register for a
more detailed definition.)

Energy Conservation Project (ECP): A group of related Energy Conservation
Measures within a building.

Evaporator: A heat exchanger which adds latent heat to a liqﬁid, changing
it to a gaseocus state. 1In a refrigeration system, it is the component
which absorbs heat.

Footcandle: Energy of light at a distance of one foot from a standard
candle.

Heat Gain: As applied to HVAC calculations, it is the amount of heat gained
by a space from all sources, including people, lights, machines, sunshine,
etc. The total heat gain represents the amount of heat that must be remcved
from a space to maintain indoor comfort conditions.

Heat lLoss: The sum cooling effect of the building structure when the out-
door temperature is lower than the desired indoor temperature. It represents
the amount of heat that must be provided to a space to maintain indoor com-~
fort conditions.

Heat, Latent: The quantity of heat required to effect a change in state.

Heat, Sensible: Heat that results in a temperature change but no change
in state.

Heat, Specific: Ratic of the amount of heat required to raise a unit of

mass of material one degree to that required to raise a unit mass of water
one degree.
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Heat Pump: A refrigeration machine possessing the capability of reversing
the flow so that its output can be either heating or cooling. When used
for heating, it extracts heat from a low-temperature source to the point
where it can be used.

Hot Deck: A hot air chamber forming part of a ventilation unit.

Humidity, Relative: A measurement indicating moisture content of air.

Infiltration: The process by which outdoor air leaks into a building by
natural forces through cracks around doors and windows, etc. (Usually
undesirable.)

Luminaire: Light fixture designed to produce a specific effect.

Make-Up Water: Water supplied to a system to replace that lost by blow
down, leakage, evaporation, etc.

NECPA: The National Energy Conservation Policy Act.

outside Air: Air taken f.'om outdoors and therefore not previocusly cir-
culated through the system.

PEA: Preliminary Energy Audit.

Seasonal Efficiency: Ratio of useful output to energy input for a piece
of equipment over an entire heating and cooling season. It can be derived
by integrating part load efficiencies against time.

Ton of Refrigeration: A means of expressing cooling capacity. 1 Ton =
12,000 BTU's/cooling hour.

»g* Value: A coefficient expressing the thermal conductance of a composite
structure in BTU's per square foot hour degree F. temperature difference.

Vapor Barrier: A moisture-impervious layer designed to prevent moisture
migration.

Ventilation Air: That portion of the supply air which comes from outside
that has been treated to maintain the desired quality of air within a
designated space.
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Wet Bulb Temperature: The lowest temperature attainable by evaporating
water in the air without the addition or subtraction of energy.

Zone: An area composed of a building, a portion of a building, or a group
¥ of buildings affected by a single device or piece of equipment.

ENERGY CONSTANTS AND CONVERSIONS

KWH - Kilowatt Hours = 1 Thousand Watt-Hours

BTU - Unit of Energy

MBTU = lx 103 BTU = 1 Thousand BTU's

METY = 1 x10°BrU - 1 Million BTU's

CF - Cubic Feet (natural gas or water)

CCF - Hundreds of Cubic Feet

MCF - Thousand of Cubic Feet

1 Ton - Alr Conditioning Capacity (12,000 BTU per hour)
l Ton~Hour = 12,000 BTU

HVAC - Heating, Ventilating, and Air Conditioning
HVAC System - means 2ll heating and air conditioning equipmert including

fans, pumps, compressors, etc.
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BLANK ECC, PEA, AND EA FORMS

Included in this section are blank forms
from which the auditor may make copies.
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BBl BRI .
o (f) x (V) ¢ ?) = (h) + (k)
(@) = (%) + (¢) éN.M- A $1
} * AWML TOTAL TRLEPIONE s
ot SANE AS AUGUST
’ COWTACT:
| % OAS BATE:
\
f




() = () x 0.012 + (1)
(n) = (» x (1.0%) Pactor (1) N.A.

(o) = (w) o (
() =[(w) ¢ (

(r) = (1) 4[(f) = 1000
(a) = (1) -rql) J

x (1.04) Pacter (1) N.O.A.

ADORRSS: @

< METER TYPR: (c) PISCAL YRAR 8
“ToT SUTCO TR WA KNS 1% WORSTX
CHILLED WATER METER HFOR, <
CHILLED WATER and g'z'mm‘“ METER WPOR,
METER MFCR,
STEAM/HOT WATER emw om) 3
a
wern | 108 caes| mane wer wee neL | JOTAL wharvy 1008ty nmncy | naror “
Jr || e |k | oot | Guless TOTAL re, 59;F7, | cost st $ n
-1ms. 1ty . — o
gl e Foer o vl e 4 s | somcs | sre [ somca | PSSP MR 3
() (8) ™) () ®) () = ) (o) () | e
JEMTONER_
ocroseR _
NOVEIMER v
-
Jacnae
JANUARY
JERRIARY
[ MARCA
AmRIL
MY
Jue
JULY
AUCUST .
*h * * N 8 X » * » » 'Y ¢ iva,
* ANNUAL TOTAL '
* SANE AS AUGUST . WU OF UTILITY: 1

TELEPHONK ¢

CONTACT:

RAYES:

I4




(¢) PISGAL YRAR
3) wWilne AB 1. 5. WGk ;
) FU EL 0| L: e $2.0 138,690 BTU/GAL., _____ 76 @ 149,690 STU/GAL SOURCE STU/GAL. *
«oPROPANE: e AT 93,476 BTU/OAL., —__ OTMER BTU/GAL. SOURCE BTU/OAL.
wours | 10° ceoss | mavs ae, | v | Tom ost| 10°sz7u 0wty mL yURL i
sq. .| m snato | cost CWRGES | Per TOTAL e 8Q. FT. cost  |cosT rmR [
suILDING. | BTLLING 10 ARIST, GAL. [ SITt | soumcs | st SOmCE | sQ. rr. | watv %
sizz | rerop | caLuows $ $ 'Y + $IT8 s
(n G !l Wl ®]| () () () wl ®
_Septembsr E
JNevesber 3
Degembey
L Jamsaxy
2ahruary
JMarch
April
JMay Sh -
<luast - e
July
Auguat | v " & LI B IWT ¥ L] * p; 4 Ava,
® ANNUAL TOTAL - o¢ SAME AS AUGIST
(1) = (&) ¢ (%) = 1000 (») = (») ¢ (D) WAME OF OTL-PROPANE SOURCE;
(=) « (u) x{ld) or (o) ¢ 100Q) (r) = () +[{0) x 1000
(n) - (») x (1.0%)2acter NOA. (s) = (k) & (w) ADIRESS
(o) = (m) ¢ (D .
TELEMONE;
& CONTACT
? NRBL MIRL
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»eod

$-301

6L/t

6L/€ "ATX

(c) PISCAL YRAR
: (s) BUTLDING WAME AWD 1.D, MAGER
- ' . NETERING METIOD & MFOR, {s)
OT HER FUEL TYPE ¢ o(d) TURL WAME, BTV COMTENT PER UNIT MEZASURE (c)
ourn |10 caoss | oavs | quaerrry | nmu TOTAL cosY 10tszru 10ty e roeL
8q. IT, mw BILLED o8t CIARGES PER TOTAL e 8Q. T, cosT COST PER
BUILAING | BILLING ADJUST, FURL UMIT m WaTY
s PER1OD ¢ $ 'Y st SOURCE sITR soumce 8Q.7T. SR
(0 @) M) () (x) 1) [0, N O (o) o * @ % m}
SAPIRIGRR
ocroas:
T .
| DECEIASR
JAMARY
JERRUARY
MARCH
AL
Y
JINE
JULY
. o * * od L 2 - 4 Ave. - - - - X ) # AVG.
*ANKUAL TOTAL %% SAME AS AUCUSY
(W) « ffem Milling () = (n) 4 (O) . MAME OF UTILITY CO.:
(1) = (k) & (W) 6" (r) = (x) ¢ (0)
f‘; - ?-; = (¢) q)lo (s) = (k) ¢ (w) ADIRKSS ¢
n) o () x (1.04) Pacter (1) Nma.
(o) » (m) ¢ (1) - TELRPIIONE :
CONTACT:
RATE:




(¢) PISCAL YRAR
N . D, -
: TR I k
(') m ml m. Duﬂ.. m Nm.
CITY WATER: onm
e | mare | cooue | w BILLED ccr torr | cost | ccr | 10° caosq §
DNGRES DEORES ™ CRARGES m m Q. 7. &
mavs DAYS snuing | POMESTIC| IRAIGA- | PROCESS | TOTAL ccr |1000 |pyrLome w
) 0 (k) {1 (m) fa) {a) £a) ) L L .
Biic, !
OCTORER
DECOREY v
_JANUARY — .
JIEIRIARY _
_MARCH
_APRIL
_MAY
<k
SAAY -
AR | T |% 3 * 5 ¥ 5 e —|%
* AMMML TOTAL .
CCP = 100 €V, FP. = 748 GAL. = 6233,5 lba, WAME OF CITY WATER UTILITY:
‘m.“‘ - ‘o“ coco'o mm'
108 (1), (m), and (a) VSE BEST ESTDATE IF MOT METEREKD SEPARATELY TELEPIONR}
(o) > CCP FROM BILLING
() = (1) ¢ (o) mmcu
) (s) o (o) ¢[(t) x 100(] = cCP/sa.mT. MRS
E (8) = (o) 4 (t) » ccn/ 1000 sa.PT.
[}
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Return to: Governor's Office of Energy Resources, 7703 N. Lamar, 7502, Austin, Texas

PRELIMIHNARY

78752

AVOIT

E N DATE: (al)

ERGY AUDIT

PAGE 1 OF 6

(a) COMPONENT INSTITUTION NAME & 1.D. NO. (b) BUILDING OR COMPLEX NAME & 10F # OF BLDGS. (c) BUILOING AOORESS §
=
(d) CATEGORY OF BLDG. OR COMPLEX (o) BUILDING USE CATEGORY (f) BUILDINGDPERATOR NAME, ADDRESS & TELEPHONE .E.
[]
_PUBLIC () PRIVATE NON-PAQFIT ( ) INDIAN TRIBE ()
{g) WANE AND ADDRESS OF OWNER
(Jj) PEA AUDITOR MAME, ADDRESS & TELEPHONE: {
1 BASIC BUILDING DATA
:‘3'&"(:: OPERATING SCHEDULE BASIC HVAC CONTROL DATA
DAYS TIME PERIOD: HRS/OCCUPAN GSF (wm) PARTtAL USAGE (n)
(1) DAYLIGHT {k) EVE (1) NITE QTR | WEEKS | 8 GSF (@ 0
CENTRAL BLOG. PANEL (q) YES N
il / / / / / / 15t
OATE (i) 2nd YECMS' CONRX (s) YES o _
constauctep | SAT / / / / / /
3rd
swi! / /N /) w
= T
: >
I1 MAJOR ENERGY USI NG SYSTENS 2
PR1MARY PRINARY SPACE SPACE DOMESTIC INTERIOR SPECIAL BUILOING <
HEAT COOLING TERMINAL TERMINAL HOT WATER LIGHTING SYSTEMS & FACILITIES »
SOURCE (u) | SOURCE (v) | MEAT  (w) | cooLinG (x) | SOURCE (y) | SYSTEM (z) (aa) 2
-,
INCAN. L] =
'Y P4
FLUOR. 3
H.1.0. b
111 UNIQUE BUILDING CHARACTERISTICS
). YEAR ROUMD, 24 HR. PER DAY OPERATION YES "0 (bb) 6. LIST YEAR & TYPE OF MAJOR BUILDING MODIFICATIONS ~ TOTAL # OF MAJOR MOD. &
ANO ADOITIONS A00
2. 9 MONTH PER YEAR OPERATION YES N0 (cc) (g9)
3. SUMMER PROGRAM USE YES ) (dd)
&. EVENING CLASS SCHEDULE YES N0 (ee)
5. BUILDING MAS EXTERIOR FLOODLIGHTING YES NO (£F) 7. OTHER: (hh)

ERIC

IToxt Provided by ERI
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PRELIMNINARY ENERGY AUDILT PAGE 2 OF 6
{v) BUILDING WANE § 1.D. NUMBER (h) BUSLDING S1ZE (GROSS SQ.FT.) §
-
(b1) COMPONENT INSTITUTICN NAME & 1.0. NUNSER $
v ENERGY USE s cosT DATA (11) FOR  YEAR ENOING.AUG. 3 NZTERED BEST ESTINATE "
ELECTRICITY NATURAL GAS Ot L=-f2ord ____|PUuRCHASED THERNAL TOTAL
. STEAM-HOT WATER CHILLEO WATER r
HONTH KW cosT | $/xm KF cosT | $/mcF GAL | COST | $/GAL [pe3Tu oA !c"o!s'r‘s'
s s s " COST | TOn WRS | cosY s
up ) | o | o | e e | w0 [P | ] o | e (xu)
SEPTEMBER
OCTOBER
NOVERSER
OECENBER
JANUARY
FEBRUARY
MARCH T
APRIL
MY b
= g
JWY H
AUGUS T - 2
— U
ANNUAL [0) ave, @ ave, |0 ave, | @ ®
TOTALS N
0
= - s
AVAUAL ENEAGY CONSUMPTION IN BTU'S: (You may round to nearest millidn) | eyengy “TiLizATION INOEX (EUI)
(1) (yy) Electricity KM X 11,600 = _- 'Eul - %mm:_rgu_rs . - wrim
(2} (22) Nat, Gas MCF x 1,030,000 sTU 99 )
(3) (aaa)fuel 011 TT_ GAL X 138,690 = sro| ' = W
(b) (s60)Fuel 011 26 GAL X 149,690 = s 2
(S) (ccct)SteansHot Vater WiBTU X 1,000,000 = sru| EU' = (nnw) STU'S/FTO/YR
or .
(6) (ccc2)Stesm . ° . ENERGY COST INDEX (ECV
8; :m;canm Vater o s X et - TOTAL MWL EMEREY COSTS . ¢/prd/vn
eee ¢ i
Other Fuel x (e * Y el - H) TOTAL
X (¢ff) - " h
Biher Fual € o= (1) $/FT2yy
(ggg) TOTAL ANNUAL BTU'S = (3]
| R — -

Cao. 247 248
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PRELIMNINARY ENERGY AUDIT PAGE 3 OF 6

(») BUILOING NAME & 1.D. NUMBER {b1) COMPONENT INSTITUTION NAME & 1.D0. NUMBER

]

ERERGY CONSERVYATION ACTIVYITIES

5.

6.

(000)

NAME OF EMERGY MANAGER FOR BUILOING:(]]))
HAS WORK WHICH PARTIALLY OR FULLY SATISFIES THE REQUIREMENTS OF AN ENERGY AUDIT ON THIS BUILOING BEEN ACCOMPLISHED PRIOR TO

THIS “PEA" DATE? YES, 0. (kkk)
HAVE ANY DETAILED ENGINEERING STUDIES BEEN CONOUCTED ON TH1S BUILOING OR §TS SYSTEMS PRIOR TO THIS "PEA™ DATE? ___ VYES
N0, (111)  IF "YES" NAME SYSTEMS STUDIED. (mwm)

NAVE ANY ENERGY CONSERVATION MEASURES BEEN CONSIDERED OR IMPLEMENTED ON THIS BUILOING PRIOR TO THIS "PEA"™ DATE? YES
N0. (nan)  §F MYES™ LIST THESE MEASURES BELOW WITH ESTIMATES OF THEIR COSTS & ENERGY SAVINGS, IF AVAILABLE:

GENERAL ~UDIT COMMENTS: (ppp)

DO YOU INYEND TO COMDUCT AN “ENERGY AUOIT' OF THIS BUILDING? (rrr) YES NO

€-v3id WYO03

ol-%
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PRELIMINARY ENERGY AUDIT PAGE & OF 6

(b) BUILDING NAME & 1.0. NUMBER . (b1) COMPONENT INSTITUTION NAME & 1.0. NUMBER
Vi RENEWABLE ENERGY RESOURCE POTENTIAL
M. BUILOING LOCATION: URBAN, SUBURDAN, RURAL AREA. 2. BUILOING HEIGHT: STORIES.
3. 1S OPEN LANO SUCH AS FIELOS, YAROS, PARKING AREAS, WHICH 1S NOT HEAVILY SHAOEO BY TALL BUILOINGS, TREES, OR OTHER OB-
STRUCTIONS AVAILABLE 1N THE IMMEOIATE VICINITY OF THE BUILOING? YES NO.
5. 1S APPROXIMATELY OME-HALF OR MORE OF THE BUILOING'S ROOF AREA OR SOUTHERN ORIENTEO WALL SURFACES MEAYILY SHAOEO BY TREES,
SHRUBS, BUILOINGS OR OTHER OBSTRUCTIONS? YES NO.
5. GENERAL OESCRIPTION OF BUILOING SHAPE: SQUARE, RECTANGULAR, H-SHAPED, E-SHAPED. T-SHAPED,
L-SHAPEOD, X-SHAPED, Y-SHAPED, 0-SHAPEOD.
6. ROOF OATA: FLAT, PITCHEO. 1F PITCHEOD, 1S PITCH ORIENTEO TO SOUTH? YES NO.
7. EXISTING ROOF OBSTRUCTIONS: NOME , CHIMNEYS, SPACE CONOITIONING UNITS, WATER TOWERS,
EQUIPHENT PENTHOUSES, STAIRWELLS, OTHER PERMANENT ROOF MOUNTEO STRUCTURES.
8. SOUTH FACING WALL MATERIALS: MASONRY, w000, ALUMINUN, GLASS, STEEL, COMBINATION.
. SOUTH FACING WALL GLASS AREA: LESS THAN 25%, 25-75%, MORE THAN 75%.
10.  PRIMARY SPACE HEATING SYSTEM: OUTSI0E BUILOING, INSIDE BUILOING; 1F INSIDE BUILDING, 1S 1T LGCATED
IN BASEMENT, ON GROUNO FLOOR, ON ROOF? 1S INSIOE BUILOING HEATING SYSTEM
oF CENTRAL TYPE, MULTIPLE UNITS, OR COMBINATION OF BOTH?
19. PRIMARY OOMESTIC HOT WATER SYSTEM: SUTS10E BUILOING, INSI0E BUILOING: IF INSIOE BUILOING 1S IT LOCATED
IN BASEMENT, ON GROUNO FLOOR, ON ROOF? 1S INSIOE BUILOING OOMESTIC
. HOT WATER SYSTEM OF CENTRAL TYPE, __ MULTIPLE UNITS, OR COMBINATION OF BOTH?
12. ARE ANY OF FOLLOWING ENERGY SOURCES AVAILABLE TO THIS IMMEOIATE BUILOING LOCATION?
(a) YEAR AROUNO STEAOY, CONSTANT WINO VELOCITIES, 10 MPH MININUM YES NO. (b) NATURAL WATER STREAM OF MININUM
10 FOOT HEAD, CONSTANT YEAR AROUNO FLOW YES NO. (¢) NATURAL HOT GROUNO WATER WELLS (GEOTHERMAL WELLS) YES
NO. (d) SEACOAST TIOES OF 8 FOOT OR GREATER YES NO. (e) SOURCE OF LOW COST FOREST TIMBER BY-PROOUCTS
YES MO. (f) ANY OTHER RENEWABLE ENERGY SOURCE YES MO; IF YES, OESCRIDE

§-v3id WN04

6l-y

Aruitoxt provided by Eic:
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OPTIONAL

(This Chart is required with TA application for unmetered buildings)

PRELIMINARY

ENERGY

AUDIT

PAGE S OF 6
ToT SUILOING WAME © 1.0, NUMBER To1) COMPONENT INSTITUTION WAME © 1.0. NUMBER g
hl
Vil 8 V1 L DI N 6 E N E R 6 Y S A Y 1 N 6 P O T E NT 1 A L . ;
w
(cee) CHART POTENTIAL ENERGY SAVINGS
1.0 ANNUAL ENERGY USE: (SEE EUI PAGE PEA-2) BUILOING MODIFICATION POTENTIAL: N.% PREDOMINANT HVAC SYSTEM:

_STy/sQ FT./YR, wF &.1 _BUILOING AGE & REMAINING LIFE (R.L.) WF TYPE wF
400,000 AND ABOVE 9 NEW (1-5 YRS) OVER %0 YR. R.L. 3.6 DUAL OUCT OR REHEAT 12.6
300,000 TO 400,000 8 NEV (1-5 YRS) UNDER %0 YR. R.L. 3.2 MULTIZONE OR 1NOUCTION UNITS .z fr
200,000 TO 300,000 7 RECENT (5-15 YRS) OVER 40 YR, R.L. 2.8 ROOFTOP, PACKAGEO WALL UNITS, o
103,000 TO 200,000 6 RECENT (5-15 YRS) UNOER %0 YR. R.L. 2.4 OR UNIT VENTILATION 9.8 Iw
LESS THAN 100,000 5 0L0 (OVER 15 YRS) 2.0 FAN-COIL, VAV, OR HEAT/VENT ONLY UNIB. 4 f-

2.0 RATIO OF OCCUPANCY/SPACE UTILIZATION HOUS OLO (OVER 15 YRS) LESS THAN 5 YR. R.L. 0.0 RADIATION, UNIT HEATERS (0 FA¥ SYS.J .0 §,
TO HVAC EQUIPHENT OPERATING HOURS: .2 TOTAL WALL AREA PERCENT GLASS § 4:5 NORMAL OUTSIOE AIR SUPPLY PERCENTAGE: |¢n
OCCUPANCY/UTILIZATION WRS. _ patio INFILTRATION: BANGE S

5 3 GLASS RANGE 75 T0 1008 8. |3
UNOER 0.20 8.4 OVER 8O3 GLASS 5.5 50 T0_ 753% 7.2

0.2 T0 0.4 12.8 LARGE | NFILTRAT 10N 5.0 25 T0 508 6.3
0.4 TO0 0.6 11.2 UNDER 40X GLASS 3.5 10 TO 25% 5.4
0.6 70 0.8 9.6 LOW INFILTAATON 3.0 INF1i.TRATION ONLY %ITH TOILET EENAUST 4.5
0.8 70 1.0 .0 UNDER 1583 GLASS 2.5 V.6 FAN ENERGY: cx0ss SL06.

3.0 RATED CAPACITY OF HEATING & COOLING EQUIPMENT: 4.3 LIGHTING LEVELS POTENTIAL REOUCTION: FAN STATIC PRESS. SQ.FT./FAN WP WF

COMSINED MVAC CAPACITY 1N BTUM X 10° RANGE 10" OR ABOVE o200 SQ.FT./WP 5.4
40 AND ABOVE 9 REQUCED TO 3.0 W/SQ.FT. 6.3 8 SP TO 107 SP 9600 SQ.FT./Hp A8
25 10 40 8 REOUCE® TO 2.0 - 3.0 W/SQ.FT. 5.6 €' SP TO B SP 1000 SQ.FT./HP 4.2
15 10 25 7 REDUCES TO 1.0 = 2.0 W/SQ.FT. 5.9 N'SP TO 6 SP 1500 SQ.FT./MP 3.6
57015 ° 6 CAN REOUCE BY SWITCHING SHANGES 5.2 UNOER A" SP ©2000 SQ.FT./HP 3.0
sELOV 5 5 LIGNTING LEVELY CANMOT BE REDUCEO 3.5
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OPTIONALIL

(This Chart is required with TA application for unmetered buildings)

PRELIMNINARY ENERGY AUDIT PAGE § OF &
(o) BUILDING NARE ¢ 1.0. NUMBER {b1) COMPONENT INSTITUTION NAME ¢ 1.0. NUMBER P
oy . z
I e \:Q: -
VIl lux/ﬂ;&xmé E NE R G Y S A Y I N G P OTENTTI AL (CONT'D) E
TN, e
CHART OF POTENTIAL ENERZY-SAANGS (ontinued) ENERGY SAVING POTENTIAL TABULATION (uuu) '
8.7 HVAC CONTROL SYSTEM:
CONDITION WF ITEN L
OUTSIDE AIR & RELIEF DAMPERS MANG OPEN 5.4 1.0 ANNUAL ENERGY USE
INOPERAT | VE CONTROLS 4.8 4
NO WRITTEN PREVENTIVE MAINT. PROGRAM 4.2 2.0 RATIO UTILIZ. HRS. TO OPER. HAS. 3
CONTROLS ARE SERVICED REGULARLY 3.6 3.0 RATED CAP. OF WVAC EQUIP. =
CONTROLS UNDER MAINTENANCE CONTRACT 3.0 <
4.8 BUILDING PROCESS ENERGY BASE LOAD: 1 soiiom E
OF TOTAL LOAD WF .1 BUILOING AGE & LIFE EXPECT. o
208 BASE LOAD - COULD REOUCE 2.7 4.2 PERCENT GLASS & INFILTRATION S
~
] -
5% BASE LOAD - COULO REOUCE 2.4 .3 LIGHTING LEVELS 3
108 BASE LOAD - COULD REOUCE 2.1 R ——
ST SASE LOAD - COULD REOUCE 1.8 i YSTEM
NO REOUSTION OF BAST LOADS 0SS ISLE 1.5 4.5 OUTSIDE AIR MATIO
4.9 HVAC HEAT RECOVERY ; 4.6 FAN ENERGY
RANGE vE .7 HVAC CONTROL SYSTEN
1008 0.A., RECOVERY FEASISLE 5 "
. 3
758 0.A., RECOVERY FEASIBLE v.0 SUILDING SASE LoAD
503 0.A., RECOVERY FEAS!IBLE 3.5 4.9 HVAC HEAT RECOVERY
1003 0.A., RECOVERY DIFFICULT 3.0 .10 USER RETROFIT TOLERANCE .
HEAT RECOVERY NOT FEASISLE 2.5
4.10 USER RETROFIT TOLEMANCE ¢ TOTAL
RANGE WF
USER CAN TOLERATE MAJOR RETROFIT .5
USER CAN TOLERATE NINOR RETORFIT 3.5
USER CANNOT TOLERATE ANY DISRUPTIONS 1.5
= 256
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ERIC

Aruitoxt provided by Eic:

T TN~ T T B o T T e - hetstmnd
P::;.um to Governor's Office of Energy Resources, 7703 N. Lamar, #502, n,Texas 78752. EF N E R § Y AUVDIT '

Energy Auditor Certification: | hereby certify that 1, (name of auditor), have participated fully in the Energy Auditor Training Pro-
ram developed by the Governor's 0fflice of Energy Resources conducted at (address of training site) by
?Sponsorlng Agency-Instructor) on (date), or In tleu of attending the training session, have completed {F of classroom hrs) hours of

educational courses and/or on-the- iZS exparience in analyzing and/or operating the mechanical and electrical and other energy using systems of the type of
bul 1ding or complex being audited. | have attached a copy of officlal educational transcripts and/or resumes of previous applicable work experience in-
cluding the address and telephons numbers of such employers if | have claimed past education and/or work experience in lieu of attending the officlal train-
ing program. | further certify that | am not responsible for the day-to-day operations of the building and that a full disclosure of any financial interest
which | might have relating to this energy audit or any energy conservation measure |s attached hereto. | aiso certify that the energy audit was con-
ducted In accordance with the requirements set forth under 10 CFR Part 450, paragraph 450.43 of the regulation which was publlshe? in the Federal Register
dated April 2, 1979. a)

Signature of Energy Auditor Social Security No. of Energy Auditor Organization of Auditor Date
e TR T FOLLOVING PER FONYS COIPLETEQ ATTACKEO wEReTo:
: [ SUILOING ST1ZE (GROSS SQ.FT.) P
BLoCS ¢ (@0__ . d0___le)___le)____(6)___,(f) g
(b1 PEA-) PEA-2 PEASY FEA-R - PEA-G T
COMPONENT INSTITUTION NAME & 1.D. NUMBER RANE RRD ADURESS UF UORER A
THE CONTENT OF THIS AUDIT FORM 1S DESIGNED TO MEET THE REQUIREMENTS OF FEOERAL REGISTER, APRIL 2, 1979. vOL. &b, No. 64, PARA. 450.43
1 D E S CR T PT I V E B U 1 L DI N 6 D A T A
1.0  LIST MAJOR CMWE; IN "FUNCTIONAL USE'' OR "MODE OF OPERATION'' PLANNEO FOR NEXT 15 YEARS:
(g)
2.0 FOR BUILOINGS OVER 200,000 GROSS SQUARE FEET AREA, PROVIDE THE FOLLOWING !.0 GENERAL BUILOING & SYSTEMS CONDITION:
FROM AVAILABLE DAYA (AD) OR BY REASOMABLE ESTIMATE (BE) (DENTIFY SOURCE (v) -
IN ALL BLANKS. 3
LR
2.1 PEAK ELECTRICAL DEMANO IN ¥W: (h) i
mn"s ('l‘) 1] 1] ’ Mv (Jl . . ’ i
=
HOUR OF DAY (k) . . S
2.2 PROVIDE BELOW THE ANNUAL ENERGY USE OF THE MAJOR BUILOING a
SYSTEM BY FUEL TYPE:
b
MAJOR ELECTRICITY NATURAL GAS f2 0OIL CENTRAL PLANT THERMAL TOTAL E
SYSTEM STEAM-HOT WATER CHILLED WATER BTV [
] LTS BTU (af  MCF o BTV )| SAL ] BTV (9] ) ’TU W WAS. 87U R
(O v) w) o
S
1 -
<3
o
8TU CONVERSION FACTORS (x) (You may round to nearest million.)
ELEC. KWH X 11,600 = oTu  STEAM/HV HHBTU x 1,000,000 = BTY
NAT.GAS. MCF X 1,030,000 = 8Ty STEAM L8S x 1,390 - 8TU
oIL 72 GAL x 138,690 sTU  CH.WATER TON HR x 12,000 = 8TV
OTHER x - BTU
oIL 76 GAL  x 149,690 - BTU  OTHER x - BT 5Q
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ENERGY AUDIT
PAGE 2 OF &

(v1)

m BUILDING NARE OR COMPLEX & D NUMBER e SUILDING SIZE (GROSS SQ. FT.) COMPONENT INSTITUTION NARE & 1.D. NUMBER k
I DESCRIPTIVE BUILDING DATA (CONTINUED) )3
2.0 CLIMTIC FACTORS: .
A1 AVERAGE AWNUAL HEATING DEGREE DAYS N.2  AVERAGE ANNUAL COOLING DEGAEE DAYS
0.3 AVERAGE MONTHLY SOLAR INSOLATION, NORIZONTAL SURFACES IN BTU/SQ.FOOT ANO WINO VELOCITY IN MPH d
JAN FES nar APR nAY JUN w AG sep oet’ oY oEC 2
SOLAR  (A) <
VINO VEL.(9) 2
5.0  ROOF CHARACTERISTICS: -
5.1  PRIMARY STRUCTURAL COMPONENT: STEEL, 000, REINF. EONC., _ OTHER, SPECIFY :
5.2 ROOF SURFACE: ___ BUILT Ue, SLATE, TILE, W00 SHINGLES, ___ COMP. SHINGLES, OTHER 3

I ENERGY CONSERVATION MAINTENANCE & OPERATION PROCEODURES

1.0 COMPLETE FOLLOWING TABLE USING ANNUAL TOTALS FOR FISCAL YEARS ENTEREC, CONVERSION FACTORS LISTEO ON FORM EA-1, & TOTALS OF STV
COMSUMPTION PER YEAR.

FISCAL ELECTRICITY (aa)] NATURAL GAS (bb) 2 01L  (cc) CENTRAL PLANT THERMAL  (dd) (ee) | TOTAL BTU/CROSS SQ. FT.
YEAR -
w| o [omw ner |oru GAL |oTu ‘"::.:3}";:"" ro".‘::: ::3 (r) | ToraL sTu
E YEAR
P ouxx XXX XXX XXX XX XXX (ee)
XXX XXX XXX 8Ty XxXx ()
OMPAR | SON
A. X XX XXX XXX XXXXX . XXX (o)
i Xxx XXX Xxx Ty XXX (rn)
LAST FULL
XXX XXX XXX XXxxx <o Xxx (ee)
XXX XXX XXX Y xXxx (tf)

2.0 LIST OF MAINTERANCE PROCEDURES AND OPERATING PROCEDURES WHICH HAVE BEEN IMPLEMENTEO OVER ABOVE TINE SPAN OF YEARS TO REDUCE ENERGY CONSUMPTICN.

(99)
\ (BASE. YEARS STW/5Q. FT.) (h) TNk S V) - T ————
'_‘ . « REWLIIUR
3 (k) + () - (1)
9TU/3Q. FT. REDUCTION BASE YEAR:BTU/SQ.FT. % REDUCTION FROM BASE YEAR o
<ol

n0d




ENERGY AUDIT PAGE 3 OF
) {c) (b1) .
BUILDING OR COMPLEX NAME & 10 NUMBER SUILDING SIZE (GROSS SQ. FT.) COMPONENT INSTITUTION NAME & |.D. NUMBER
111 RECOMMENDED ENERGY CONSERYVYATION MAINTENANCE & OPERATION PROCEDURES
PROVIOE FOLLOWING RECOMMENDATIONS BASED ON AN ON-SITE INSPECTION OF BUILDING: ’
1. SCHEDULED PREVENTIVE MAINTENANCE PLAN. QRECOMMENG (wm) YES NO; IN EXISTENCE (nn) YES ]
2. PROVIDE A GENERAL ESTIMATE, EXPRESSEO AS A RANGE, AF ANNUAL ENERGY SAVINGS & ANNUAL ENERGY COST SAVINGS WHICH COULO RZSULT FROM |MPLEMENTING THE
FOLLOWING MAINTENANCE & OPERATING PROCEDURES.
SYSTEM CHANGES VALUES S ENERGY | & COST SYSTEK CHANGES % ENERGY | % cCOST
YEATILATION SYSTEM OPERATION 3 WATER SY RATIONS t
sus-ToTAL | {00) (op) sus-ToTAL [(w) (ww)
REDYCED VENTILATION 2.0 REPAIR ALL LEAKS 0.5
VARIABLE VENTILATION 1.0 REOUCTION OF WATER CONSUMPTION (FLOW RESTRICTIOND.S
UNOCCUP 1ED AREA VENTILATION SHUT DOWN 2.5 REDUCE HOT WATER TEMPERATURE 1.0
REPAIR OF CAULKING & WEATHER STRIPPING 0.5 INCREASE CHILLED WATER TEMPERATURE 1.0
MAINTENANCE & REPAIR OF OPERATING COKTROLS 1.0 UTigiry p ISTRIBUTION SYSTEM OPERATI
: SUB-TOTAL  |(xx) {(vr]
HEATING & COQLING SYSTEM QPERATION SUB-TOTAL EQUIPMENT CLEANING 0.5
(er) (ss)
CHANGE IN THER'..STAT CONTROL SET POINTS 2.0 ADJUSTMENT OF AIR/FUEL RATIO 0.5
PROVIDE LCCKING THERMOSTAT COVERS 1.0 COMBUSTION MONITORING & CONTROL 0.5
RESET OF AIR & WATER TEMPERATURES 2.0 ADJUSTMENT OF ORIVES, FANS, MOTORS, ETC. 1.0
UNOCCUP IE0 RESET OR SHUT DOWN OF SYSTEM 2.0 STEAM TRAP MAINTENANCE 1.5
SHUT DOWN NON-CRITICAL EXHAUST SYSTEMS 1.0 PIPE INSULATION REPAIR 1.0
LIGHTING SYSTENS OPERATING SUB-TOTAL OTHER MAINTENANCE 5 OPERATION PROCEDURES  SUB-TOTAL
(et) {uwv) (z2) (as)
REDUCE ILLUMINATION LEVELS 3.0
1 MAXSMIZE USE OF DAYLIGHT 1.0
INSTALL HIGH EFFICIENCY LAMPS 1.0
REDUCE OR DELETE EVENING CLEANING HOURS 2.0
TOTALS —J.—J

€L-ET-y G3ISIAIN 6L-4

ERIC

Aruitoxt provided by Eic:
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ENERGY AUDIT PAGE & OF &

(®)
« SUILDING $12€ (GROSS SQ. FT.) COMPONENT INSTITUTION NAME & |.D. NUMBER

®)

BUILDING OR COMPLEX NAME-$ 10 NUMBER
IV ENERGY CONSERVYATION RETROFIT RECOMMENDATIONS

1.0 BASIC BUILDING DATA: 1.1 ANNUAL ENERGY USE (bbb) STU/GROSS SQ. FT. PER YEAR

$/GROSS SQ. FT. PER YEAR

4

1.2 ANNUAL ENERGY COST {cecc)

1.3 DESCRIBE PHYSICAL CONDITION OF BUILDING ENVELOPE: (ddd)
»

1.4 DESCRIBE PHYSICAL COMDITION OF BUILDING ENERGY USING SYSTEMS: (eee)
i

2.0 BASED ON 1.1, 1.2, 1.3, AND/OR 1.h ABOVE INDICATE THE NEED & POTENTIAL FOR ENERGY CONSERVATION RETROFIT IMPLEMENTATION. BRIEFLY OUTLINE
RECOMMENDED RETROFIT OPTIONS:

Tol-ti-h d

(¢£f)

.0 BASED ON DATA NOTEO IN SECTION VI, FORM PEA-A & ITEMS 4.0 & 5.0, FORM EA-2 THE AUDITOR SHALL INOJICATE WHETHER OR NOT THE BUILOING CONDITIONS AND/OR
SITE CHARACTERISTICS PRESENT AN OPPORTUNITY TO APPLY SOLAR HEATING ANO/OR COOLING SYSTEMS, OR SOLAR DOMESTIC MOT WATER HEATING SYSTEMS. YES, N0

V ENERGY CONSERVATION RETROFIT ASSESSMENT

1.0 OESCRIBE PROPOSED ENERGY COMSERVATION PROCEODURE (ECP): (ggg)

12.0 ESTIMATE OF INSTAL.®2 COS) OF ABOVE ECP: (hhh) §

3.0 ESTIMATE OF ANNUAL ENERGY COST SAVINGS FOR ABOVE ECP: (i) §
4.0  PROJECTEO SIMPLE PAYBACK PERIOD FOR ABOVE ECP IN YEARS:

ITEN 2.0 § + ITEM 3.0 § - YEARS
—  Th) N 42 (111) Ui

THE VMPLEMENTATION OF ENERGY CONSERVATION MAINTENANCE AMD OPERATING PROCEDURES ARE A PREREQUISITE COMOITION FOR ELIGIBILITY FOR RECEIVING FEDERAL ASSISTANCE
UNDER THE TECHMICAL ASSISTANCE PROGRAM AS DESCRIBED IN 10 CiF PART 455, D.0.E. RULES & REGULATIONS. :

-Zvi-
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TA/ECP APPLICATION FORMS

This section contains the application forms
which must be completed and sulmitted to the
State if Federal matching funds are to be
obtained.

Tt
5
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OFFICE OF THE GOVERNOR

~ LIAM P. CLEMENTS, JR. STATE CAPITOL
GOVERNOR AUSTIN, TEXAS 78711
July 9, 1979
MEMORANDUM
T0: Enerqy Managers of Schools
FROM: Duane Keeran, Program Coordinator for Educational Institutio

SUBJECT: Content of Technical Assistance Reports

Although you have already been informed about the content of the tech
assistance report as identified in the federal regulations, 10 CFR 45
the State Plan includes a few additional requirements. Because there
little time remaining before the first deadline (July 27) for submiss
energy conservation measures applications, you will not be required t
the additional information required by the State for the July 27th de
except the information that was also described in 10 CFR 455.42 and t
memorandum of June 15, 1979 from David Marks entitled, “Grants Progra
Technical Assistance and Energy Conservation Measures.”

However, if the July 27th deadline s extended to November 1, 1979 as
vided in the June 15th memorandum, the additional state requirements
fn the attached technical assistance report outline will be required
vided in a standard technical assistance report format to be develope
Governor's Office of Energy Resources. This format will be required
reports submitted after September 30, 1979.

The technical assistance reports submitted prior to September 30, 19;
follow the outline with subject titles and outline reference letters
numbers the same as indicated in the outline.

If you need additional information, you may contact me at (512) 475-!

| Sincerely,

C

| REGION B S QA‘M K«a—-

| RECEMED Duane Keera

; ne ran

- JUL 16 1t 4 Progam Coordinator- f.

Educational Institut




SECTION 18. TECHNICAL ASSISTANCE ANALYSIS MUST CONFORM TO REQ!
(10 CPR 455.90,n)

The State is required to establish procedures for determining that technical
assistance programs, performed without the use of federal funds, have been
performed in compliance with the requirements of 10 CFR 455.42 for the purposes
of satistying the eligibility requirements contained in 10 CFR 455.51 (aX3). '10 CFR
455.51 (a)(3) states that an applicant must: ‘

(a)X3) Have completed a technical assistance program or its equivalent, as
determined by the State in accordance with the State Plan, for the
buflding for which financial assistance is to be requested subsequent
to the most recent construction, reconfiguration or utilization change
to the building which significantly modified encrgy use within the
building.

As the date of the most recent addition or major modification affecting
energy use will be reported on the preliminary energy audit report, page 1, for that
building, and since the technical assistance report will be Aated, the requirement
that the technical assistance be conducted after such a modification can easily be
monitored and enforced by the State.

All technical assistance detailed engineering analysis reports are required to
provide the minimal information described in 10 CFR 455.42 regardiess of whether
or not the technical assistance was conducted with federal funding or whether the
detailed engineering analysis was conducted prior to or after November 9, 1978, the
date of enactment of the federal legislation for the grants program. However, if 8
technical assistance repért was written prior to the date of this Plan, the analyst
would only be required to briefly provide the information in the format provided in
10 CFR 455.42 with references to the pages in the original report where the more
detailed analysis is written. Any omission of the requirements of 10 CFR 455.42 in
the original report necessitates such an analysis. The summary report must be
attached to a copy of the original report to be submitted with the ECM application.

Thus, the procedure that the State will use to ensure that technical assistance
analyses conducted without the use of federal funds meet the requirements of N
CFR 455.42 is. to require that all technical assistance analysts submit final report:
in sccordance with 10 CFR 455.42 as described in Sections 15.1 and 15.2 below.

The content and quality of the technical assistance reports will alsc be
assessed b§ a technical review committee composed of experts In energy systems
This committee will be responsible for determining the extent to which the
technical assistance reports conform to the requirements of 10 CFR 455.42.
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Section 15.1 Technical Assistance Report Format

B et R . S ar— = e, =

= The Governor's Office of Energy Resources will provide the institutions wit

a deulled format for_the tech"‘ica) mMrmW endlx_ of th

pr&eMQhurAhgrQy after the date oLpubhcatlon of m’l

L__B The format will be required for a!l technical assnstance reports submitte

with ECM applications arte‘f'm well as those TA reports fc
local governments and public care institutions funded by federal grants.

Until the Governor's Office of Energy Resources publishes a required forma
for the technical assistance report, technical assistance reports should follow th
outline described in Section 15.2 below with section titles stated in accordance wit
the outline in order that the format of all reports may be consistent. The sub-part
under part F in Section 15.2 below should be pravided as a whole for each'energ
conservation measure rather thsn reporting each measure for each sub—part.

The Governor's Office of Energy Pesources added some content requirement

to the technical assistance report See Saction15:2-Fr TR, P8, A, F. 8 and ¥, 9.1

Section 15.2 Contents of Technical'Assistance Report

It is highly recommended that the techmical assistance analyst develo,
alternative groupings of energy conservation measures with the required analyse
for energy savings, energy cost savings, and simple payback period, among other
for each building. Alternative groupings of energy conservation measures wil
enable the building owner to best assess the opportunities for grant approval
view of the goals and matching funds of the institution. After assessing the variou
alternatives, the building owne: will t= able to present the best alternativ:
grouping of energy conservation measures in the ECM application.

The technical assistance Gewaile'i engineering analysis report shall inelude th
following requirem:znts of 10 CFR 455.42 and the addtional state requirements:

A. Identification of each maintenarce and operating procedure which may affec
a reduetion in energy coasumpticn.

B. A description of building characteristics and energy data including -

l.  Theresults of the prelimincry energy audit and energy audit of the
building.

2.  The operating characteristics of energy using systems, and
3. The estimeted remejning usefu! life of the building.




F.

An anelysis of the estimated energy consumption of the bui.ding, by fuel type

(in total Btu's and Btu/Sq.Ft./Yr), at optimum efficiency (assuming

lmple'mentation of all erergy conservation maintensance and operating

procedures). :

An evaluation of the building's putential for solar conversion, particularly for

water heating systems.

A listing of any known local zoning ordinances and building codes which may

restrict the insteii_tion of solar systems.

A description and analysis of ell recommendetions, if any, fo: acquisition and

installation of energy conservation measures, including <olar and other

renewahle resource measures, setting forth

L A descriztion of eacl. recommendec energy conservetion measure,

2. An 3stir9a:e of the cost of desigr, scquisition and instullation of each
eneigy conservaticn ineasure,

3. An estimate of the useful life of each energy conservation measure,

4. An =stimate of increases or dec: esses in maintenance and operating
costs that vould result trom eacn energy cunservation .neasure, if

any,

S. An estimate of the wuivage vslue or disposal cust of each energy
conservation measure ai the eng v! its usaful life, if eny, and

6.  An estimate of the annual ener/y a.1¢ cn2: gy cost sa. ~gs (using current
energy price.) expected from ihe scquisitisn and :asiallation of each
energy conservation mec:urc. i csiculeing the pote-tial energy cost
savings cf cach recommended er<~5y ¢onservation measure, kncluding
soler or other renewabls resovurce meansure, the techaical assistance
analysts shal’

a. Assume ‘hat all eneryy savius shteined from energy conservation
maintcnance and op.. ating ,. "tcelw @s have bren realized (Note:
renovrs ling a Luuding for o ouu.ge (1 functional use will not be
consideced as & mea:.ure tu sive 2nergy);

b. Calcuirte the total erergy anc e..ergy cost savings, by fuel type,
expectad to result from the acvquitition and installation of all
recommencded energy co..se valion measures, taking into account
the interaction amons the + - .~us .nersures;
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e. Calculate that portion of the total energy and energy cost savings,
as determined in (b.) above, attributable to each individual energy
conservation meeasure;

d&.  (Additional State Requirement) Calculate the total energy
savings, identified in (b.) above, hased on the conversion factors
required in 10 CFR 450.42 (aX1l) and the State conversion factors
in the energy audit form, page 1, developed by the Governor's
Office of Energy Resources.

7. The simple payback period of each recommended energy ¢ onservation
measure, taking into account the interactions among the various
measures. The simple payback period is calculated by dividing the
estimated total cost of the measure, as determined pursuant to
Paragraph 455.42 (bXSXii), by the estimated annual cost savings
accruing from the measure, as determined pursuant to Paragraph 455.42
(dXSXvi).

For the purposes of ranking applications, the simple payback period
shall be calculated using the cost savings resulting from energy sgving"
only, determined on the basis of current energy prices. The estimateu

- cost of the measure shall be the total cost for design and othe.
professional services (excluding costs of a technical assistance
program), if any, and acquisition and installation costs. Other economi-
analyses, such um which consider all costs and cost
savings, such as maintenance costs and/or savings, resulting from an
energy conservation menmgmbut not required, for
use by the institution in its decision-making process®;

8. (Additional State Reguirement) A statement of whether or not the
calculations for energy savings, energy cost savings, and the simple
payback period of the measure are dependent upon the implementation

. of the other measures propo-ed for the building. Also, a statement of
whether or not the feasibility of the measure is physically dependent

Life cycle costing procedures may be provided and required by the U.8.
Department of Energy subsequent to the first grant program cycle.
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upon the other measures, If the measure is dependent on the other

" measures, identify the measure or the measures upon which it is

dependent; and describe how the measure is dependent. .
oditlonal State Reguirementh Identify and deseribe the procedures
used in calculating energy savings and energy cost savings of the
measure. Examples of such procedures may include the DOE-2
computer program, Blast computer program and ASHRAE manuals, The
building owner must submit a copy of the energy savings calculations or
computer printout with the ECM application. The building owner should
mit_ (it avallable) "a cwFfent pricé Tt ol ™hé-e
equlpment and materials relatedmio ‘eechml;:easwe obtained from the
distributor or retailer to support the amount claimed. Such
documentation will contribute toward a favorable technical review

rating for the application as described in Section 6.2.1

—

G. A listing of energy use and cost data for each fuel type used for the prioc 12-
month period.

H. A signed and dated certification that the technical assistance program has
. been conducted in accordance with the requirements of this section and the
grant application and that the data presented is accurate to the best of the
techni~al assistance analyst's knowledge.

SECTION 16.0 STATE ADMINISTRATION OF THE PROGRAM

(10 CPR 455.90, o)

In accordance with 10 CFR 455.90 (o), the State is required to establish:

©

The procedures for State management, financial audit,
monitoring and evaluation of technical assistance
programs and energy. conservation measures receiving
financiel assistance under this part;




RIA-14S US. DEPARTMENT OF ENERGY * FORM APPROVED

i D, 20081 OMB NO. 038—R0402

GRANTS PROGRAMS FOR SCHOOLS AND HOSPITALS AND
BUILDINGS OT™'ED BY UNITS OF LOCAL GOVERNMENT AND
PUBLIC CARE INSTITUTIONS APPLICATION

GENERAL INFORMATION

I. Regulations/Purpose

Under the National Energy Conservation Policy Act (P.L. 95-619, 92 Stat. 3206),
schools, hospitals, units of local government and public care institutions are
eligible for grants of Federal funds which are to be used to aid in the conduct
of technical assistance programs in public and non-profit schools and hospitals,
or of local government and public care buildings. Schools and hospitals

are also eligible for grants to aid in the acquisition and installation of energy
econservation measures. The Departiment of Energy (DOE) Regulations published in
the Federal Register on_April 17, ___, 1979, page2294Q, et. seg, provide imple-
menting guidelines for technical assistance and energy conservatlion measures
under the NECPA. A copy of the regulations may be obtained from U.S. Department
of Energy, Distribution - Room B-447, Federal Building. 12th & Pennsylvania
Avenue, N.V., Washington, D.C. 20461.

No application will be eligible for a grant unless its application clearly
demonstrates that the proposed programs for technical assistance or energy
conservation measures either meet, or prior to the expenditure of any DOE
grant funds, will meet, all of the minimum program requirements contained in
the Regulations. .

II. Completion of Application

The Office of Management and Budget's (OMB) Standard Form 424 (Federal Assistance),
prescribed by OMB Circular A-102 dated September 12, 1977, will hereinafter be
referred to;

— Grants Programs for Schools and Hospitals and Buildings Ovmed by
Units of Local Government and Public Care Institutions
Application (Form EIA-145)

OB Standard Form-42/ has been modified to require applicants on Form EIA-145,

under the remarks section, to provide specific details of program operation in

addition to specific assurances required by the NECPA and those incorporated in
the Federal Register, Vol. 42, Sept. 12, 1977.
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. EIA-145 FORM APPROVED
OMB NO. 038-R0402

GENERAL INFORMATION Con't.

In completing the application package, applicants should refer to Office of
Mansgement and Budget (OB) Circulars A-102 and Treasury Circular 1082, both of
which deal with grants and financial management.

Sums allocated for each State for the purposes of technical assistance and
energy conservation measures will be a portion of the amount appropriated by
the Congress for this purpose. The allocation formula is set forth in

10CFR 455.101 of the Regulations.

Applications that contain errors or other defects may be returned to the
aprlicant for correction of such errors or defects.

III. When and Where to Submit Application

In order to obtain grant funds for technical assistance or energy conservation
measures, applicants must submit an application in conformance with the
requirerents of the DCE Regulations, as set forth in 10CFR 455.60 and .

10CFR 455.61 to the appropriate State energy office not later than the date
specified in the approved State Plan, unless an extension of time is requested
and granted. One original copy is to be submitted to the appropriate State
Energy Office. State applications for adaministrative costis will be submitted
in accordance with 10CFR 455.62,

GENERAL INSTRUCTIONS

Applications should be submitted in accordance with the applicable approved
State Plan. The application contains 5 parts, each of which must be completed
by the applicant. Part I requires general information about the applicant and
the nature of the grant; Part II requires information necessary to assure
conforrance with OM® regulations: Part III requires detailed budget information;
Part IV requires a detailed description, of the manner in which the applicant
will conduct the technical assistance pro. im or energy conservation measures
project; and Part V contains the assurances required of an applicant by Federal
lav and regulations pursuant to Federal law as a condition of eligibility for
Federal financial assistance.

Programs for technical assistance and energy conservation measures for schools
are to be coordinated with tho State schcol facilities agency while those for
hospitals are to be coordinated with the State hospitel facilities agency.

(10 CFR455.70)
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BIA-145

PORM APPROVED
OMB NO. 038-R0402

PART I:

GENERAL INFORMATION

SPECIFIC INSTRUCTIONS

Part I of the application is the standard form used for most State grant
programs. Where possible, DOE has preprinted information of the form. The

cover sheet should be completed as accurately as possible by the applicant.

recuired under the program.

Under remarks, the applicant must provide t}e additional informetion

APPLICANT PROCEDURES FOR SECTION |

Apphcant wil compiete all tems n Section . H an lem 18 not appicabdle. wnte “NA". it sdchtional space 18 needed. nsert an astensk ~°° .
ond Use the remarks sechon on the back of the form An explanation follows for each nem.

Norn Nem

1 Mark appropnate box Pre-apphcaton snd apphcaton 10. Governmental unit where significant and meaningtul -
guidence is in FMC 74—4 and Federsl sgency . pect couid be observed List only largest umit or units
program ingtructions  Notfication of mient guidance is n sffected. such as State, county. or city  enure unit
m»uwwmmmw stiected, kst it rather than suburits
cant wil not use “Report of Federal Acton™ box 1. Estmated .umber of persons dwectly benehting from

2 Apphcant's own control number, if desired project

. Dete Secton | » prepared 12. Use approprate code letter Defirvtions are

L'} Number assigned by State cleannghouse. or ff delegated A. New A submuttal for the first bme for a new project
by State. by &reawde cleannghouse ANl requests to 8. Renewal An extension for an addtional funding/
Federal agencies must contan thus identher if the pro- . "

18 covered by Crcular A-95 and requwred by appica- budget penod for & proyect hawving no prorected com-
am by pleton date. but for wiwch Federal suppornt must be
ble Sute/areawde cleannghouse procedures if n renewed sach year

yousr C. Revision. A modihication 1o project natur
. . . o nature or scope
o Date apphcant nottied of cleannghouse denthier winch may result in funding change (inCrease or de-
4s-4r.  Legal name of apphcant/recipent, name of pnmary orga- cresse).
nzatonal unit which wil undertake the assistance actv- D Contnuation. An extension for an acdiional funding/
ty. complete address of apphcant, and name and budget penod for a project the agency mnitially agreed
telephons number of person who can provde further 10 fund for a dehrwte number of years
wniormaton about thes request E. Augmentaton. A requrement for addrional funds for a
S Employer identhcation number of apphcant as assgned Project previously awarded funds in the same tunding/
by internal Revenue Service budget penod. Project nature and scope unchanged
6. Use Catalog of Federal Domestic Assistance number 13. Amount requested or to be contnbuted dunng the hrst
ssmgned to program under which assistance 18 request- fundeng/budget penod by each contnbutor Value of m-
od. it more than one program (e.g, jomt-funding) write knd contnbutions witl be mciuded. f the acton 1 a
“muttple’ and expisn n remarks. [f unknown. cile Publc change »n doliar amount of an existing grant (a revision of
Law or US Code sugmentation). ndicate only the amount of the change
Progran Catalog For decregases enciose the amount m parentheses if
® Utie from Federal Abbrewiate i neces- both basic and supplemental amounts are ncluded
sary break out in remarks FOr mullipie program funding use
7 Bref ttle and appropnate descnpton of project. For totais and show prograr Dreakouls :n remarks ltem
nowhcation of ntent, CONtnue 1 remarks secton if neces- dehrwtions 13a. amount requested from Federal Govern:
sary 10 convey proper descnption ment. 13b. amount apphcant will contribute 13c. amount
Mostly “Cay" nciudes ownship from State. if apphcant is not a State. 130 amount from
¢ other mﬂm "cay fown.1 o local government. if apphcant 1s not & local government
13¢. amount from any other SOUrCes. EXpiain N reMarks
] Check the type(s) of assstance requesied The dehrw-
sons of the terms are 14a Seit explanatory

A. Basic Grant An ongnal request for Federal funds.
Thwe would not nciude any contnbution provided un-
ger a suppiemental grant

3 Supplemental Grant A request 10 increase a basc
grant i certan cases where the ehgidle apphicant
cannol supply the requred maictwng share of the
basic Federal program (e g. granis awarded by the

14b

15

18

17.

18

The distnct(s) where most Of actusi work wili be accom.
phshed I city-wide Or Siate-wide. covenng several ois-
tnets, wnte “City-wnde " or “State-wide *

Compiete only for revisions (tem 12c) or augmentatons
(tem 12¢)

Apprommate date project expecied to begin (usually as-
sociated with estimated date Of avadabidity of tunaing)

Estmated number of months 10 complete project after
Federal funds are avaiabie

Estmated date pre-Lpphcation/apphcation will be submit-
tad 10 Federal agency f ths project requires Cleanng
Nouse review [f review NOt r@Quwed. thvS date would
usuaity be same as date in item 2b
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Aruitoxt provided by Eic:

FORM APPROVED
OMB NO. 038-R0402

GENERAL INFORMATION Com't.

Exsang Federsl denthcatkon number i ths 8 NOL 8 oW
request and drectly rélates 10 a previous Federal ackon.

APPLICANT PROCEDUP<S FOR SECTION Il

fom
20

aan.

ndcate Federsl 80ency 10 which this request 1 ad-
dressed Street address not required, but do use ZIP

Check appropnate box 83 10 whather Secton IV of form
2ONeINg remarks and/Or AGMOND! TeMarks are sttached

Wﬂmmmmm.“at.nmw-wﬁ.m-mmuwww An

i appkcant-s

Sei explanatory.
Sell expiane‘ory

Apphcant compietes only Sectons | and it Section Hi
compieted by Federsi agences

FEDERAL AGENCY PROCEDURES FOR SECTION Il

complets Section Ih only An explanabon for each nem foliows

Nerm

24

Executive decanment or ndependent agency having pro-
Oram SOMINISIraton responsiiity

Set! explanatory

Use 10 dentdy non-award actions where Federal grant
denther 1 dem 30 18 nOt spphcabie or will nt sutfice

Complete address of admwusienng office ¥ »n in ftem,
26

Use 10 denlity award actions where drtierent trom Feder-
2l apohcation denther i item 28

Seif explanatory Use remarks section 10 ampity where
appropriate

Amount 10 be coninbuted dunng the first fundwg/budget
nonod ~v each contrdbutor Value ot in-kuind contrbutions
will be mcluowd i the action B a change wn collar
amount of an exising grant (& revrsion of sugmentation).
nacate only the amount of change For dacresses.
o clogs "¢ amount wn parentheses H both basc and
« upplemental amounts are mchsded, bresk Oul in remarks
For multiple program funding use 10tais and Show pro-
Qram breakouts  remarks item dehntons 32a, amount
swardec by Federa Government. 32b. amount apphcant
will contnibute. 32c. smount from State, # appk_ant s not
a State 324 amount from local government d apphcant 1g
not a local grwernment 32¢. amount irom any other
s0UrCes. explin n rema‘ks

Deie 5chon was Laken ON i reQuest
Dete funds will become avadable

udn'mtmmSocmumumdnmmmummmwmeWquacmmqummﬂ

Mom

3.

Name and telephone no Of agency person who Can
provide More information regarding this assistance

Date after winch funds wil no jonger be avadable

Check appropnate box as to whether Section IV of form
contawns Fedcral remarks and/or attachment of addition-
ol remarks.

For uss with A-95 action notces only  Name and lele-
phone of person who can assure that ‘appropriate A-95
action has been tauen—If SaMe 8s Person shown in item
35. wiite "same” 1 nOt apphcable, wnte “NA

Federal Agency Procedures—special considerations

A

Treasury Circwiar 1082 compmance Federal agency will assure
proper corpietion of Sections 1 and Il it Secton | 15 being
compieted by Federal agency. all apphcable aems rust be filled
n Addresses of Stale Informaton Recephon Agencies
(SCIRA's) are provded by Treasury Department to each agency
Tiws form replaces SF 240, wiuch will no longe* be used

OMB Crcuiar A-95 comphance Federal agency will assure
proper compiebon of Sechons |, 11, and Il Thus lorm 15 requred
for notilyng ali revewnng cleannghouses of mayce actions on all
programs fevewed unver A-95 Addresses ol Siate and
arsawnde cleannghouses are provided by OMB to each agency
Substantve difcrancet between apphcant's request and/or
cleannghouse recommendatons. and the project as hnaily
awarded wil be expianed n A-95 nothcavbons 1o Clednng
houses

Spe a1 note in most, but not sl States, the A-95 State cleanng-
house and the (TC 1082) SCIRA are the same office In such
cases. the A-95 award notice 10 the Siate cleannghouse will
fuiti the TC 1082 award nolice requrement 10 the State SCIRA
Ouphcate nothcaton should be avoded
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FORM APPROVED
OMB NO. 038-R0402

PART 11:

PROJECT APPROVAL INFORMATION

SPECIFIC INSTRUCTIONS

These items must be answered as accurately as possible; if
additional information is needed to justify an item, a

continuation sheet should be used.
"no" on questions where the answer is known.

DOE has checked "yes" or

Negative answers will not require an explanation uniess the
Feders! agency requests more information st s later date.
Provide supplementary data for all “Yes”’ snswers in the
space provided in accordence with the following instruc-
tions:

toem 1 = Provide the name of the governin_. body establish:
ing the priority system and the priority rating amigned to
this project.

ftem 2 - Provide the name of the agency or board which
isued the clesrance and attach the documentation of status
or spproval.

item 3 = Attach the clearinghouse comments for the sppli-
cation in accordance with the instructions contained in Of-
fice of h. nagement and Budget Circular No, A-95, if com-
ments v  submitted previously with a preagplication, do
not submit them agein but any additions! comments re-
ceived from the clearinghouse should be submitted with
this spplcation.

{sem 4 — Furnish the name of the spproving agency and the
approval date.

ttem § — Show whaether th approved comprehensive plan
is State, local or regional, or if none of these, explsin the

2%

Paée

&

xope of the plan. Give the location where the approved
plan is availsble for examination and state whether this
project is in conformance with the plan.

ftem @ — Show the popuiation residing or working on the
Federsl instalistion who will benefit from this project.

item 7 — Show the percentage of the project work that will
be conducted on federslly-owned or leased land. Give the
name of the Federal instaliation and its location

ttem 8 — Describe briefly the pomible beneficisl and harm-
ful impact on the environment of the proposed project. If
sn sdverss environmental impact is anticipsted, explain
what action will be taken to minimize the impact. Federas!
agenciec will provide separats instructions if additional data
is needed.

Item @ —State the number of individuais, families, busi
nesses, of farms this project will displace. Federsl agencies
will provide separste instructions if additionsl data
needed. .

Item 10 — Show the Federal Domestic Assistance Catalog
number, the program name, the type of assistance, the sta-
tus and the an . 1t of each project where there 15 related
previous, pendin, .ticipsted sssistance. Use additional
sheets, if needed.




FORM APPROVED
OMB NO. 038-R0402

PART I1I: BUDGET INFORMATION

SPECIFIC INSTRUCTIONS

As in all grants programs, a budget sheet 1isting anticipated expenditures by
cost category musti be prepared. The standard form has been modified to
eliminate information not required or not relevant to tnis program.

For the purpose of this program, Federal and non-Federal funds are defined as

- follows: Federal funds are those appropriated specifically for the Schools and

Hospitals under JECPA, Title III, Part I, or for the Local Govermment and
Public Care Buildings under NECPA, Title III, Part 2, or any other funding
provided by the Federal Government. Non-Federal funds are any State, local or
other funds available for, and directly related to the project. Applicants
should note the restrictions put on expenditures of their funds by the
Regulations, and must keep in mind that no Federal funds available to them

may be used to qualify as any part of the matching portion. :

Funds shall not be used directly or indirectly:

(1) to purchase equipment, having a value in excess
of $500 (Technical Assistance only);

(2) for the purchase of real property (see definition
OMB A-102, Attachment N).

- Also, see 10CFR 455.60 (d) and (e) and 10CFR 455.81, MOCFR 455.82

and 10CFR 455.83 ror further restrictions on the use of grant funds.
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EIA-145

FORM APPROVED
OMB NO. 038-R0402

PART III: BUDGET INFROMATION Con't.

Gonarsl Intermation
This form is dasigned so thot application can be made for
funds from one or more grant programs. in prepering the
budget, adhere 0 eny exwsting Federsl grantor sgency
guidelings which prescride how and whether budgewd
smounts should be separately sthown for different functions
or activities within the program. For some programs, grant:
Or spencies May require budgets 10 be separately shown by
function or activity. For other programs, grantor agencies
Mmay not require a breskdown by funztion or activity. Sec-
tions A, B, C, and D should include budget estimates for
the whole project except when applying for sssistance
wiuch requires Feders! suthorization in annual or other
funding period increments. in the istter case, Sections A, B,
C., and D should provide the budget for the first budget
iod (usually a yesr) and Section E should present the
need for Feders! smsistance in the subsequent budget peri-
ods. All applications should contain a breskdown by the
object class categories shown in Lines a-k of Section B.

Section A. Budget Summary
Lines -4, Columns (a) and (D).

For applications pertsining to 8 single Federal grant pro-
gam (Federsl Domestic Amistance Cstalog number) and
not requiring 8 functionat or actvity breskdown, enter on
Ling 1 under Column (a) the catsiog program titie and the
catalog number in Column (b).

For applications pertaining t0 8 single program reQuiring
budget amounts by multiple functions or actwities, enter
the name of each actwity or function on each line in Col-
umn (a), and enter the catalog number in Column (b). For
spolications pertaining to muluple programs where none of
the programs require 8 breskdown by function or activity,
enter the catslog program title on each line in Column (a)
and the respective catalog number on sach ling in Column
®).

For spplications pertaining to multiple programs where
One Of More programs require 3 breskdown by function or
activity, prepare a sspacate sheet for each program requiring
the breskdown. Additional sheets should be used when one
form does not provide adequate space for all breskdown of
deta required. However, when more than one shest is used,
the first page should provide the summary totals by pro-
yama.

Lines 1-4, Columns (c) through (g).

For new appiications, leave Columns (c) and (d} blank.

For esch line entry in Columns (a) and (b), enter in Col-

umns (e), (), and (g) the sppropriste amounts of funds

needed %0 support the project for the first funding period
{ususity a year).

For contmuing grant progrem spplcations, submit these

. forms betore the end of each funding period as required by

278

the grantor agency Enter in Columns () and (d) the est
mated amounts of funds which will remain unobligated at
the end of the grant funding period only f the Federal
grantor agency instructions provide for this. Otherwise,
leave these columns blank. Enter in columns (e) and (f) the
amounts of funds needed for the upcoming penod. The
smount(s) in Column (g) should be the sum of amounts in
Columns (e} and (f). ’

For supplemental grants and changes to existing grants,
do not use Columms (c} and (d). Enter in Column (e) the
smount of the incresse or decrease of Federal funds and
enter in Column (f) the smount of the increase or decresse
of non-Federsl funds. in Column (g} enter the new total
budgeted amount {Federal and non-Federal) which includes
the wtal previous suthorir=-+ budgeted amounts plus or
minus, 8¢ appropriate, “~e amounts shown in Columns (e)
and (f). The amount(s; in Column (g) should not equal the
sum of amounts in Columns (e) and (f).

Line 5 = Show the totals for all columns used.

Section 8. Budget Categories

in the column hesdings (1) through (4), enter the tities of
the same programs, functions, and activities shown on Lines
14, Column (a), Section A. When additiona! sheets were
prepared for Section A, provide similar column headings on
sach sheet. For each program, function or activity, fill in
the tota! requirements for funds (both Federai and non-
Federal) by object class categories.

Lines Ga-h — Show the estimated amount for each direct
cost budget (object clas) category for each column with
program, function or sctivity heading.

Line 8i = Show the totals of Lines 8a to 6h in each column

Line 8} ~ Show the smount of indirect cost. Refer 10
FMC 744,

Line 6k = Enter the total of amounts on Lines 61 and 6.
For all applications for new grants and continuation grants
the total amount in column (5), Line 6k, should be the
same a3 the tota! amount shown in Section A, Column (g},
Line 5. For supplemental grants and changes 10 grants, the
total amount of the incresse or decrease as shown in Col-
umns (1)-(4), Line 6k should be the same as the sum of the
smounts in Section A, Columns () and (f) on Line 5 When
additional sheets were prepared, the last two sentences a0
ply only to the first page with summary totals.

Line 7 — Enter the estimated amount of income, 1f any.
expected 10 be generated from this project Do not add or
subtract this smount from the total project amount Show
under the program narratve statement the nature and
source of income. The estimated amount Of program n
come may be considered by the Federal grantor agency in
determining the towl amount of the grant.

-150-
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EIA-145

FORM APPROVED
OMB NO. 038-R0402

PART III: BUDGET INFORMATION Con't.

Section C. Source of Nen-Federsl Rascuros

Line 811 = Enter amounts of non-Federal resources that
will be used on the grant. If in-kind contributions ere in-
cluded, wmoumwm“ommth
Attachment F, Circular A-102.)

Column (a) — Enwr the program titles identicat to Col-
umn (a), Section A. A breskdown by function or activity is
Ot necemary.

Column (D) — Enter the smount of cash and in-kind con-
uhnuupumwwodm“tminw
A. (See also Attachment F, Circular A—-102)

Column (c) — Enter the State contribution if the appli-
cantis not o State or State agency. Applicants which sre 8
State or State sgencies should leave this column blank.

Column (d) — Enter the amount of cash and in-kind con-
wibutions to be made from all other sources.

Column (e) — Enter totals of Columns (b), (c), and (d).

Line 12 — Enter the total for sach of Columns (b)-(e). The
amount in Column (e} should be squal to the amount on
Line 5, Column (f), Section A,

Section D. Forecasted Cash Needs

Line 13 — Enter the amount of cash needed by quartsr
“from the grantor agency during the first year.

Line 14 = Enter the amount of cash from all other sources
needed by quarter during the first year.

Line 15 — Enter the totals of smounts on Lines 13 and 14

Section E. Budget Estimates of Federal Funds Nesded for
Salance of the Project

Lines 16-19 — Enter in Column {a) the same grant program
titles shown in Column (a), Section A. A breskdown by
function or activity is not necessary. For new apphications
snd continuing grant applications, enter in the proper coi-
umns smounts of Feders! funds which will be nesded to
complete the program or project over the succeeding fund-
ing periods (usually in years). This Section nsed not be
completed for amendments, changes, Or supplements t0
funds for the current yeer of existing grants.

if more than four lines are needad to list the program titles
submit additionsl schedules ss necemary.

Line 20 - Enter the ot for eech of the Columns (b)-(e).
When additional schedules ere prepsred for this Section,
snnotate accordingly and show the overall totals on this
line.

Section F — Other Budget information.

Line 21 — Use this spacs to explain amounts for individua!
dirsct oﬁmmtmmmnmmutobooutof
the ordinary or to expisin the details as required by the
Feders! grantor sgency.

Line 22 — Enter the type of wdirect rate (provisional, pre-
determined, finatl or fixed) that will be in effect during the
funding period, the sstimated amount of the base to which
the rate is applied, and the total indirect expenss.

Line 23 — Provige any other explanations required harein
or any other comments deemed necessary.

PART 1V:

PROGRAM NARRATIVE

SPECIFIC INSTRUCTIONS

The applicant shall provide a narrative description of how it proposes to
conduct the technical assistance or energy conservation measures program,

making use of the program narrative
Circular A-102 and the additional guidelines given by DOE on the next page.

instructions as outlined in OMB

The required program narrative should be attached to this form.




EIA-145

FORM APPROVED
OMB NO, 038-R0402

PART IV: PROGRAM NARRATIVE Con't.

GUIDELINES

Grant applications for technicel assistance must include the following:

(a)

(v)

(e)

The name, address and telephone number of the applicant's
representative responsible for administering the progranm;

A description, by building, of the proposed technical
assistance program, including a detailed schedule
of program activities together with milestone dates;

The energy audit report for the building.

Grant applications for energy conservation measures must include

the following:

(a)

(v)

(e)

(a)
(e)

The name, address ard telephone number of the applicant's
representative responsible for administering the program;

A 1listing, by bullding, of the specific energy conservation
measures proposed for funding, indicating the cost of each
measure, the estimated energy savings of each measure, the
projected simple payback period for each measure, and the aver-
age simple payback period of all measures proposed for the
building; )

A detailed schedule, together with milestone dates,
for completion of the acquisition and installation of
energy conservation measures for each bullding;

The tecnnical assistance program report for the bullding;

If the applicant is awarc of any adverse environmental impact
vhich may arise from the adoption of any energy conservation
measure, the application shall include an analysis of that im-
pact and the applicant's plan to minimize or avoid such impact.




EIA-145

FORM APPROVED
OMB NO, 038—R0402

PART IV:

PROGRAM NARRATIVE Con't.

Prepare the program narrstve statement in sccordance with
the following instructions for all new grant programs. Re
quests for continuation or refunding and changes on an
spproved project should respond to item 5b only. Requests
for supplemental assistance should respond to question 5S¢
only.

1. OBJECTIVES AND NEED FOR THIS ASSISTANCE.

Pinpoint an, retevant physical, economic, social, financial,
institutional, or other problems requiring » solution. Dem-
onstrate the need for assistance and state the principsl and
subordinate objectives of the project. Supporting documen-
tation or other testimonies from concerned interests other
than the spplicant may be used. Any relevant data based on
planning studies shouid be included or footnoted.

2. RESULTS OR BENEFITS EXPECTED.

Identity results and benefits to be dérived. For axample,
when applying for an sward to establish » neighborhood
health center provide s description of who will occupy the
facility, how the facility will be used, and how the facility
will benaefit the general public.

3 APPROACH.

a. Outline & plen of action pertsining to the scope and
detail of how the proposed work will be asccom-
plished for smistance program, function or activity,
provided in the budget. Cite factors which might ac-
celerate or decelsrate the work and your resson for
taking this approach as opposed to others. Describe
any unusus! features of the project such as design or
technological innovations, reductions in cost or time,
or extraordinary socisi snd community involvement.

. Mahmmmmumm
quantitative monthly or quarterly projections of the
sccomplishments to be achieved in such terms as the
number of jobs created, the number of people se:ved,
and the number of pstients trested. When accom-
plishments cannot be quantified by activity or func-
tion, list them in chronological order to show the
schedule of accomplishments and their target dates.

identify the kinds of data to be colliected and main-
tsined and discuss the critena 1o be used to evsluste

23]

Page 10

the results snd successes of the project. Explain the
methodology that will be used to determine if the
mdsidcntﬂhd“dicuudmbommlmif
the results and benefits identified in itemn 2 are being
achieved.

. List orgariizations, cooperators, consultants, of other
key individusis who will work on the project along
with s short description of the nature of their eftort
or contribution.

4. GEOGRAPHIC LOCATION.

Give » precise location of the project or ares 10 be served
by the proposed project. Maps or other graphic aids may be
attached.

8. IF APPLICABLE, PROVIDE THE FOLLOWING IN.
FORMATION:

s. For resserch or demonstration smistance requests,
pressnt » biographical sketch of the program director
with the following information; name, sddress, phone
number, background, snd other qualitying experience
for-the project. Also, list the nama, training and back:
'oundforotimkwpcmnmlcnwdinthc
project.

. Discuss accompiishments to date and tist in chrono-
togical order » schedule of sccomplishrnents, progress
or milestones snticipated with the new funding re-
quest. If there have been sigrificant changes 1n the
project objectives, location approach, or time delays,
explain and justify. For other requests for changes or
amendments, sxplain the reason for the change(s). If
the scope or otijsctives have changed or an extension
of time is necessary, explain the circumstances and
justify. it the total budget has been exceeded, or if
individual budget items have changed more than the
prescribed limits contained in Attachment K to
Circular A-102, explsin and justify the need for
additional funding.

. For supplemental assistance requests, explain the rea-
son for the request and justity the need for additional
tunding.
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FORM APPROVED
OMB NO. 038-R0402

PART V:

ASSURANCES

SPECIFIC INSTRUCTIONS

This part contains the certifications required of applicants for Federal -

grants.

Tre applicant shall certify i1 its applicat‘on for, and acoeptance

and use of Federal funds, that it will comply with the laws and regulations

governing these grant programs.

The Assurances section applies to the original application and to any

subsequent modification or amendments.

The Applicont hereby essures and certifies thet he wi!! comply with the reguistions, pelicies, guidelines, end requirements, in-

aluding OMB Cirsular No. A—102 end FMC 744, s they relate %0 the sppiicetion, scesptance end ues of Federsl funds for this fed-

orelly assioted project.t Aleo the Applicent sssures and certifies with respect to the grant thst:

1. It posesses legal suthority to apply .or the grant; that a
resolution, motion or similar action has been duly
sdopted or passed as an officis! act of the spplicant’s
governing body, authorizing the filing of the spplicstion,
including all understandings and assurances contsined
therein, and directing and suthorizing the person identi-
fied as the official representative of the applicant to act
in connection with the spplication and to provide such
sdditionyl information as may be required.

2. It will comply with Title VI of the Civil Rights Act of
1964 (P.L. 88-352) and in accordance with Titie Vi of
that Act, no person in the United States shall, on the
ground of race, color, or national origin, be excluded
from participstion in, be denied the benefits of, or be
otherwiss subjected to discriminastion under sny pro-
gram or activity for which the applicant receives Federal
financisl assistance and will immeditteiy e any mes-
Ures NECISary 10 effectuate This sgreement.

3. It will comply with Title VI of the Civit Rights Act of
1964 (42 USC 2000d) prohibiting employment discrimi-
nation where (1) the primary purpose of a-grant i t0
provide smployment or (2) discriminatory employment
practices will resuit in unequal treatment of persons who
sre or should be benefiting from the grant-aided activity.

10.

4.

It will comply with requirements of the provisions
of the Uniform Relocation Assistance and Raal Property
Acquisitions Act of 1970 (P.L. 91-848) which provides
for fair and equitable treatment of persons displaced a5 3
result of Federal and federally assisted programs.

. It will comply with the provisions of tha Hatch Act

which limit the political activity of empioyees.

. It will comply with the minimum wage and maximum

hours provisions of the Federat Fair Labor Standards
Act, as they apply to howital and educstional institu-
tion employess of Stata and local governments.

. It will establish safeguards 1o prohibit employees from

using their positions for a purpose that is or gives the
sppearance of being motivated by a denira for private
gain for themselves or others, particularly those with
whom they have family, business, or other ties.

it will give the sponsoring agency or the Comptrolier
Generai through sny authprized represantative the uc-
cess to and the right to examine ail records, books,
papers, or documents reisted to the grant.

. It will comply with all requirements imposed by the

Federal sponsoring agency concerning special require-
ments of law, program requirements, and Other ad-
ministrative requirements.

It will insure that the facilities under its ownership, lease or

supervision which shall be utilized in the accomplishment of the
project are not listed on the Environmental Protection Agency's
(EPA) 1ist of Violation Facilities and that it will notify the
Federal grantor agency of the receipt of any communication from
the Director of the EPA Office of Federal Activities indicatirg
that & facility to be used in the project is under consideration

for listing by the EPA.

1 The reguiation which we wish 10 bring to your gttention i YOCER 488,
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EIA-145

FORM APPROVED
OMB NO. 038-R0402

PART V: ASSURANCES Con't.

It will comply with the flood insurance purchase requirements of
Section 102 (a) of the Flood Disaster Protection Act of 1973, Public
Law 93-23,, 87 Stat. 975, approved December 31, 1976. Sectian

102 (a) requires, on and after March 2, 1975, the purchase of flood
insurance in communities where such insurance is available as a
condition for the receipt of any Federal financial assistance for
construction or acquisition purposes for use in any area that has
been identified by the Secretary of the Depertment of Housing and
Urban Development as an area having special flood hazards.

The phrase "Federal financial assistance" includes any form

of loan, grant, guaranty, insurance payment, rebate, subsidy,
disaster assistance loan or grant, or any other form of

direct or indirect Federal assistance.

It will assist the Federal grantor agency in its compliance
with Section 106 of the National Historic Preservation Act
of 1966 as amended (16 U.S.C. 470), Executive Order 11593,
and the Archeological and Historic Preservation Act of

1966 (16 U.S.C. 469a-1 et seq.) by (a) consulting with the
State Historic Preservation Officer on the conduct of
investigaticns, as necessary, to identify properties listed
in or eligible for inclusion in the National Register of
Historic Places that are subject to adverse éffects (see 36CFR
Part 800.8) by the activity, and notifying the Federal
grantor agency of the existence of any such properties, and
by (b) complying with all requirements estabished by the
Federal grantor agency to avoid or mitigate adverse effects
upon such properties.
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EIA-145 FORM APPROVED
OMB NO. 038-R0402

PART 1: GENERAL INFORMATION Con't.

XOoTE: If application is for wmore than one building, attach a separate
“Rerarks'" section for eech building.

SEC1ION Iv—=himartho

39.0 What is the name and address of the building?

40.0 What type of building is it?
(¢) 3 Building owned and primarily
occupied by !'nit of Local
(a) 3 School Facility Government

(h) [ Hospital Facility (d) O Building owned and primarily
occupied by Public Care Imstitution

41.0 Hhat is the functional use of the building?

(a) O Schoo! (¢) O Local Government Building
[ Elementary [ Office
[ Secondary [ Storage
[ College/University [ Service
[ Vocational [ Library
[ Other, specify: ) Other, specify:
(b) [ Hospital (d) O Public Care Building
) General {3 Nursing Home
[ Tuberculosis [ Long-Term (are
[ Other, specify: [ Rehabilitation Facility
[ Public Health Center
[ Residential Child Care Ctr.
) Other, specify:

42.0 What 1s the size of the building?
gross sq. ft.

23.0 Is the buildir; a public or. non-profit institution?
(2) O Public (b) 3 Nc .-profit

44.0 What s the current building energy consumption rate? BTU/sq. ft./yr.

45.1 What s the estimated or actual energy savings resulting from implementation
of operations and maintenance procedures?

(a) [ Estimated (») BTU/sq. ft./yr.
3 Actual
45.2 Where are the cperations and maintenance procedures {dentified?
(2) O Energy Audit (b) 3 Technical Assistance Proj=ct
-157-
STANDARD FORM &M PADE § Mev 4-77)
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FORM APPRIVED

EIA-145
OMB NO. 038-R0402

PART 1: GENERAL INFORMATION Con't.

NOTE: If application is for more than one building, attach a separate
“Remarks" section for each building.

SUPPLEMENTAL SECTION *IV - REMAFY~
39.0a What {s the name and address of building?

40.0a What type of building is it?

(c¢) 3 Building owned and primarily
occupfed by 'nit of Locel

(a) O School Facility Government

(b) 3 Hospital Facility (d) [ Building owned and primarily
occupfed by Public Care Institution

41.0a What is the functional use of the building?

(a) 3 School (c) O3 Local Government Building
3 Elementary ) Office
[ Secondary 3 Storage
O College/University [ Service
D Vocational O Library
J Other, specify: 3 Other, specify:
(b) O Hospital (d) O Public Care Building
‘3 General 3 Nursing Home
O Tuberculosis {3 Long-Term Care
3 Other, specify: 3 Rehabilitation Facility
3 Public Health Center
[ Residential Child Care Ctr.
{3 Other, specify:

42.0a What §s the size of the building?
gross sq. ft.

43.0a Is the buflding a public or non-profit institution?
(a) O Public (b) O3 Non-profit

44.02 What 1s the current building energy consumptfon rate? BTU/sq. ft./yr.

45.1a Wrat is the estimated or actual energy savings resulting from implementation
of operations and maintenance procedures?

(a) O Estimated (») BTU/sq. ft./yr.
. 3 Actual
45.2a Where are the operations and maintenance procedures fdentified?
(a) O Energy Audit (b) 3 Technical Assistance Project
236 -157a-
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FORM APPRCVEC

EIA-14%
OME 1:D. 038—R0402

PART I: GENERAl INFORMATION Con't.

NOTE: 1f application is for more than one building, attach a separate
“remarks' section for each building.

SUPFLEMENTAL SECTIOL IV - REMARES
39.0b What is the name and address of the building?

40.0b What type of building is it?
(¢) [ Building owned and primarily
occupied by I'nit of Local
(a) O3 School Facility Government

(h) [ Hospital Facility (d) [ Building owned and primarily
occupied by Public Care Institution

4]1.0b What is the functional use of the building?

(a) O School (c) O3 Local Government Building
O Elementary 3 Office
O Secondary 3 Storage
O College/University [ Service
[ Vocational 3 Library
3 Other, specify: 3 Other, specify:
(b) 3 Hospital (a) 3 Public Care Building
) General 3 Nursing Home
[ Tuberculocis O3 Llong-Term Care
3 Other, specify: [ Rehabilitation Facility
3 Public KHealth Center oo
C3J Residential Child Care Ctr. :
3 Other, specify:

42.0b What is the size of the building?
gross sq. ft.

43.0b Is the building a public or ncn-profit institution?
(a) OO Public (b) O Non-profit

43,0b What is the current building energy consumption rate? BTU/sq. ft./yr.

Prm—

45, What is the estimated or actual energy savings resulting from implementation
of operations and maintenance procedures?

(a) OO Estimated (b) BTU/sq. ft./yr.
3 Actual
45.2b Whers are the operations and maintenance procedures fdentified?
(a) O Energy Audit (b) 3 Jechnical Assistance Project
287 -158-




EIA-145

FORM APPROVED
OMB NO. 038-R0402

PART I1: PROSECT APPROVAL INFORMATION

lrom 1.
Dees this essistence request require Stote, locol,
regioncl, or ether prietity roting?
X Yes No

Nome of Governing Body
Priority Roting

iteh 2.
Qoes this essistonce request require Stote, or loco!

edvisory, educotionol or heolth cleoronces?

X Yes No

Nome of Agency or
Board

(Attoch Documentation®

frer 3.
Does this ossistonce request requite cleoringhouse
review in eccordonce with OMB Circulor A-95°

X

(Attoch Comments)

Exempted from requirements of
A-95 by OMB on June 19, 1978,

Yes No
frem 4.
Does this ossistance request require Stote, loco!, Nome of Approving Agency
regional or ether plonning approvol? Dote
X
Yes No

iter 5.
is the proposed project covered by on opproved compre-
hensive plon’

X Yes No

Check one State
Locol
Regionol

Locotion of Pion

?.

iter 6.
Wil the ossistonce requested serve o Federo!
instolletion? Yes No

Nome of Federo! Instoilotion
Federo! Populotion benefiting from Project

iter 7.
Will the ossistonce requested be on Federo! lond or

instoliotion?
Yes X No

Nome of Federal instollotion
Locotion of Federol Land
Percent of Prnject

tom 8.
Will the assistonce requested hove on impact or effect
on the envirenment?

Yes No

See instructions for additionc. informeotion tc te
provided.

ltom 9.
Will the essistonce requested couse the displocement
of individuols, femilies, businesses, or forms?

X
Yes No

Numbe: of
individuals
Fomilies
Businesses
Ferms

ltem 30,
is there sther reisted essistence on this project previevs,

ponding, or enticipated?
Yes No

See instructions for edd:tionel infermation 1o be
provided.

item 11
Is the project in a designated flood
hazard area?

Yes

See instructions for additicnal
information to be provided.

-159-




FORM APPKROVLD

Lia=11%
OMB NO. 038-R0402
PART I - BUDGET INFORMATION
SECTION A - BUDGET SUMMARY
S R H P ot I

- Cotateg Ne

Fodorel MNeonFodorel fodemel Mo F ase.nl Terwl
SENSNEUHN | ) S . fd R ) [ S ) S, Y 1al

i i i i

-/ 4l
A

E——
$ TOTALS 3 3 3 i 3
L }

— = R . =z A

SECTION B - BUDGET CATEGORIES

e R -

- Giont Progiam Funciien ar Agliesty

& Ovject Class Caegunes

y obegd

a Peisonnel

b Funge Benetiis

¢ Tiavet
SR A
a4 [qpment

¢ Supplies

f Contratual

oo /S

h o Other

v Totat Direct Charges

| g nduect Charges

v TOTALS
P e m e JRESORpPG

1 Progiam lncone S i i i i

ERIC o

PAFullToxt Provided by ERIC
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FURM APPROVED
1 IA-1145 OMB NO. 038-R0402

Sl 11D BULGED THEFGISWTION Con' L.

SECTION C - NON-FEDERAL RESOURCES

(01 Coom Progam T [ APPLICANT ) STATE {41 OTHER SOURCE S {e) TOTALS
b— — o —— — U —e —
. ' s 3 3
..
L Y .
.
n.
12. TOTALS ] ﬁ ] 3
SECTION D - FORECASTED CASH NEEDS
Tetel ler 15t Your 11t Overter 2nd Ovester M d Overter 4th Quartes
1 Fodeal s ) 3 s )
14 MNonF sdo: o}
15 10TaL 3 ' ' s 3

SECTION E - BUDGET ESTIMATES OF FEDERAL FUNOS NEEDED FOR BALANCE OF THE PROJECTY

FUTURE # UNDING PE RIODS (YE ARS)
) FIRST (€1 StCOMY {4) THIRD te) FOURTH

101 G ans Pioyrom

—g— ———

—_—— ——— e e e - ¢

20 TOTALS ) ) ) )
-

SECTION F - OTHER BUDGET INFORMATION

{At1ach addtr0nal Shaete H Necorcaryl

2} Dwecr (harges

17 tedaect (Merger

2} Romeds

PART 1V PROGRAM NARRATIVE (A1roch per instruction)

ERIC

~
97N




FEDERAL REGULATIONS

This section contains complete copies of
Federal regulations pertaining to Grants
Program for Schools and Hospital and Build-
i1ngs Owned by Units of lLocal Government and
Public Care Institutions.

- -
K
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Part VI

Department of
Energy

Energy Measures and Energy Audits
Grant Programs for Schools and
Hospltals and Bulldings Owned by Units
of Local Government and Public Care
Institutions
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DEPARTMENT OF ENERQY
10 CFR Parts 450, 455

Energy Measures and Energy Audits;
Grant Programs for Schools and
Hospitals, and Bulldings Owned by
Units of Local Government and Public
Care Inatitutions

AQGENCY: Department of Energy
Acnion: Final Rule.

sUMMARY: The Department of Energy
(DOE]) is {ssulng final regulations to
establish grant programs, subject to cost
shering requirements. to reduce
consumption, and associated costs. of
conventional snergy resources in (1)
schools and hospitals, and (2) buildings
owned by units of local government and
public care institutions. This objective is
to be achieved through several means,
Including financial assistance for:

() Identifying improved operating and
main‘enance procedures,

(b) Identilying energy conservation
measures, Including solar energy or
other renewable source measures: and

(c) Implementation, in the case of
schools and hospitals, of selected energy
conservation measurzs, including solar
energy or renewable resource measurca

Financial assistance under these
regulations will be provided through
granta which the Secretary may award
to States for the conduct of preliminary
energy sudits end energy audits A State
mey participate in either the program for
schools end hospitals, or the program
for units of local governmant and pubhic
cere institutions. or both. Preliminary
energy sudits and energy sudits are pant
of s larger program which will also
provide financial sssistance fur
technical assistance and energy
conservslion measures. regulotions
governing the latter programs were
proposed aad publisiied in the FEDERAL
PEGISTER on January 5 1979 {44 FR
1580)

EFFECTIVE DATE: Apnl 2. 1979

FOR FURTHER INFORMATION CONTACT
Michael Willingham Director, Office of
Stete-Specific Programs, Room 4117. 20
Massachusetts Avenue. NW
Department of Energy Washington. D C
20545 Telephone (202) 3784149

Lewis W Shollenberger. Jr . Office of the
General Counsel, Room 3224, 20
Massachusatta Avenue. NW._,
Department of Energy Washington. D C
20545, Telephone (202) 3769472

A. Introductioa

On December 12. 1978. DOE Published
a proposed rule (43 FR 58158) to

RIC

Aruitoxt provided by Eic:

astablish a program for preliminary
anergy audita (PEA) and encrgy audits
(EA) of schools and hospitals, and
buildings owned by unita of local
government and public care institutions

DOE received 150 written comments
and 58 persons testified at hcanngs held
in Washington, D C.; Chicago. Illinois.
and Sun Francisco. California, January 8
und 9. 1979 Many suggestions wcre
madc g number of which resulted 1n
changes to the final rula.

With the issusnce of this final rule.
DOE wmends Chaupter Il of Title 10. Code
of Foderal Regulations, to establish «
progrum to provide financia! assistance
to conduct preliminary energy audits
and encrgy sudits of schools und
hospitals, and buildings owned by units
of locs] government and public care
institutions, pursuant to Title III of the
National Energy Conservation Policy
Act (NECPA), Pub L 95-819, 92 Stat.
3208 el seq

Prchiminary energy audits of achools
and hospitsls, and of bulldings owned
by units of local government and public
care inshitutiona, are a State
responsibility. They are performed to
provide the State a basis for making a
reasonable estimate of the number and
characteristics of buildings owned by
ehgihle institutions which qualify for
assistance for the conduct of energy
audits The preliminary energy audit
information ia to be used in the
dcvclopment of the State plan for
technicnl assistance and energy
conservation messures, including solar
energy or other renewasble resource
mecasures [t may be impossible to
perform preliminary energy sudits for all
eligible institutions within the time
availahle Therefore. provision has been
madc to allow States to perform
prelinunary encrgy audits on a sampling
basis for purposes of developing the
State plan It1s essential that the
sample if taken. be followed by an
identification of all ehgible institutions
and togcther with the buildings owned

by them, so that there 1s & listing of
Inatitutions and buildings which qualify
for psrticipation in the program This
information, together with data
developed frorm the preliminary energy
audits. will enable o State to estublish
critens for detcrinining which
instituhions should receive pnonty for
sssistance in the conduct of encrgy
sudits The prehiminary energy audit is
designed to gether information and does
not require .1 walk-through of the
building by » iruined wuditor Fnergy
sudits, which incorporate the
prelinunury energy audit data elements.
do require a trained auditor to visit the
building and make an on-site inspection
The energy audit 18 to 1dentify chunges
in operating snd maintenanca
procedures which could save energy In
addition, the energy audit 1s to indicate
how great a need and potential cxists
for energy conservalion. measures.
including solar energy or other
renewable resource measures
B Notics of Grant Program Cycle
DOE has elected to use a grent

program cyclz for the preliminary energy
audit and energy audit portion of the
program as well as for the technical
assistance and energy conaervation
measure portion of the program. For
purposes of the preliminary energy audit
and energy audit program, the grant
program cycle i1s initiated as of the date
of publication of this final rulemaking.
State applications for finsnclal
assistance under this regulution are due
thirty days froin this date unless an
extension of ime s requested and
approved Tuble 1 presents the amounts
ullocated (0 States for the first grant

. prograr.. cycle These allocations are

based on fiscal year 1978 sppropriations
in the amounts uf $26 million for schools
and hospitals and $7 5 million for units
of local government and public care
institutions Except as may otherwise Le
specificd by the Sccrctary this first
grant program cycle shall terminate
September 30 1979

Tasrx !

ARocaron Schoots snd Urveg *
tacior Nospaals
0183 3373 92 3172 220
0100 5190 104 374 304
0118 1204 88) 00 38\
0113 3220 83} 3048 404
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Tasix 1 _Continued

Laad Aducstten  Schosls and Unae *
[~ Noaphaky
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Ve wal e e e 10000 819909870 37 499,872

‘Unite of locel government and paubic Care etiutiona

C. Sumrasry of Major Comments on Lhe
Proposed Rule and DOE Response

DEFINITIONS—Four comments were
received concerning leased buildings
occupied by eligible institutions NECPA
provides that financial assistance is to
be made available for buildings
“owned” by eligible institutions.
Therefore, buildings occupied on & lease
arrangement do not qualily for financivl
assistance under this program.
However. In some cases. a lease is uscd
as s means of acquiring ownership A
definition of the lerm “owned" has been
added to the rule to make it clear that
leased buildings. title to which will
transfer to the lessee at the end of the
leass pericd, may also be qualified to
participate in this program Other
comments regarding the definition of
“building” pointed out that in
exceptionally moderste climates there
are many buildings owned by eligible
institutions which have neither heating
or cooling sysiema. but which could
savs energy through changes to lighting
and hot water systems DOE is
constrained to use the definition

provided by NECPA which limits
eligible “buildings™ to those which are
heated or cooled The absence of any
refcrence to hot water systems in the
dcfinition. unlike the definition of the
term “building” elsewhere in the Energy
Policy and Conservation Act. suggcs!s
an inlcnt to preclude such systems from
quahfying s building for assistance
under these programa. DOE considers a
mechanical ventilation system for
distnibuting air throughout a building to
be a cooling system and has added a
definition of the term “heating or cooling
system™ to the rule which reflects this
vicew The purpose of this definition 1s to
clanfy conditions of eligibility. and
should not be construcd as restricting
consideration of potential encrgy
conservation opportunities lo
mcchanical hesting or cooling sysicms
On the contrary. all participants in this
prograrn should consider all available
opportunities. including active and
passive solar systems and other
renewnble resource measures The
defimtion of “energy conservalion
mcasure” has also been clarified to
make clear the intent to consider
passive solar encrgy systcms. such as

solaria or thermal ponds, as well as
activa solar energy syatems.
Several comments addreased the

. definition of tha term “complex™. One

auggested inclusion of all buildings
within a given junsdiction to be
considered a “complex”. This auggeation
was not adopted since it would result in
limiting the sinount of financial
asaistence available under cost limits
applicable to unergy audits. Two
comments requeated confirmation that s
preliminary energy audit or energy audit
could be conducted for a “complex™ as
well as for individual buildings within
the "complex”, The rule permits this
without a language change, however,
either approach must observe the coat
limits stated in § 450.48.

Three comments were received
regarding the defimtion of "cooling
degree days”. These, together with
others related to the allocation formula,
suggested a higher base for calculation
of cooling degree days. The provision of
the propoaed rule has been retained
because it 13 consistent with both the
weather data maintained and published
by the National Oceanographic and
Atmosphenc Administration and
general engineering practice.

Two commentas criticized ths
definition of “gross squars feet” because
it allowed inclusion of space which is
not heated or cooled such aa parking
gorages. One of the major purposes of
dcfining the term is to permit
compansons of levels of energy use in
similar buildings Beccause hittle energy s
used in sresas which are neither hested
nor cooled. 8 building which has s
parking garage is not truly comparable
to s building of the same size which
does not. The definition has been
modified to exclude aress which sre not
heated or cooled.

Numerous comments touched on the
defliniions of eligible institutiona. These
definitions are important because
institutions will be accepted for. or
barred from, participation based on
whether thcy meet the test of the
definiion Two cummenters requested
clarificntion DOE 1s of the opinion that
the States. aw a result of icensing and
oversight authorities with respect to
ehgible institutiuns, arc in the best
position o apply the delinitions to
institutions within their jurisdiction.
Two coniments asked i1f community
colleges. which do not require a high
school diploma or its equivalent for
admussion, are ehigible The NECPA
legislative history suggests that the
phrase “recognized equivatent “in the
definition includes not only high scheol
equivalency, but also whatever entrar.ce
requirements short of 8 high school
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certificate an Institution otherwise
qualified chooees 1o impose for
admission. A related question asked for
clarification of the atandards which will
apply in determining institutional
eligibllity for participation In tha
programs. This question s
representative of many which are sure
10 arise as tha program is implemented.
and must be anawared on a case-by-
case basia. depending on whether or not
tha Institution can satiafy the
requirements of tha appropriata
definition. Two commants requasted tha
definitions be changed with regard to
treatment of nursing homes. Ona
suggested nursing homes be treated as
hospitals. Tha other favored tnclusion of
propnetary nursing homes Neither
action is consistent with the provision of
NECPA. However. nursing homes which
meet the definition of a “"public care
institution™ qualify for participationin
the program. For example. a nursing
home which is a facility for long-term
care. as defined ln sechon 1633 of the
Public Health Service Act (42USC.
3008-3) is eligible for financial
assistance under this grant program

Seven commenters responded to the
question of whether to include “parish”
and “borough™ in the defimtion of unit
of local government. The final rule has
been changed to include “parish™ and
“borough” under the definition of "unit
of local govermment” for clarity. A
related question regarding libraries
brought 17 responses. all of which
favored including libraries in the
program. Accordingly. the definition of
the term "unit of local government™ has
been expanded to descnbe those
Libranes which are eligible to participate
in the programs Two comments
recommended that the definitions
specify other buildings. such as police
stations and fire stations. as butldings
owned by units of local government The
language of the definition 1s sufficient.
but police and fire stations were added
to the categories of buildings owned by
units of local government listed 1n
§ 45042 ~Conlents of s preliminary
cneryy sudit”. to clanfy the intent

One comment requested inclusion of
head start centers under the definition
of “school”. and two comments sought
inclusion of community sclion agency
buildings under “unit of local
government” Both are sctions which
DOE conmsiders to be beyond the
suthonty given in NECPA However.
buildings occupied by such agencies
which meet the qualification
requirements of either & “school” or
“public care institution™ as sisted in the
definitions are eligible to participate 1n

the program

One comment suggested the
definitiona of “State health facilities
agency” and “Ststa educational
facilitics agency™ be expanded to permit
the use of Boarda. No change ia
necessary. as the proposed delinitiona
allow the States discretion to use Boards
if there 1a no agency currently in
axistence which Is imdly
representative of institutions in each
category.

CONIENT OF A PRELIMINARY
ENERCY AUDIT—The "Content of &
preliminary energy audit” section
defincs the Information requirements for
this activity This includes identification
of the institution. basts for eligibility.
aescription of the functional use of the
building. owner of record. size. age.
operahing schedule. major energy using
systems, bullding charactenstics relsted
to the potential use of solar energy or
renewable resource measures. encrgy
use and cost data by fuel type. cnergy
uae 1n Btu. an energy use Index. and a
bricf description of cnergy conservation
activiics Preliminary energy audits are
to be conducted by States to establish
the :nformation base needed for
development of State Plans which will
be used in the subsequent phase of the
grant programs to administer technical
assislance and encrgy conscrvation
measurcs. including solar energy or
other renewable reacurce measures

Thrce commenls were made
concerning the relevance of considering
solar spplications under this program.
DOE 1s commatted to sarly consideration
of solar and other renewable resource
applications It must be recognized that
detailed cvaluations and specific
recommendations can come only as 8
result of technical assistance work. The
information gathered in the prcliminary
energy audit and energy audit phase
should Le uscful for making a judgment
us to whcther a particular building has
potential for solar energy or other
rencwable resource applications
Sevcral data elements intended to
provide information necessary to make
a preliminary judgment about the
poicnhal fur solar cnergy and renewable
resvurce measurcs have been added to
the prehiminary encrgy audit
requircments in the final rule so this
important information is available for
State ucc in prepaning State plans for
technical assistance and cnergy
conscrvation measures. including solar
energy or other renewable resource
meAasures

Suggrstions were made that DOE
expand this scction to require the
inclusian of such [tems as blueprints,
drawings and copies of previous
reports Such expansion would add

25

significantly to the cost of the
preliminary energy sudit with litila
benefit 10 the program. Two comments
suggestad the States be allowad to
categoriza buildings ss they deem most
suitabla. However. consistency of
building categories is necessary 10 allow
DOE to aggregate tha data for the
nation. Ona comment recommended the
energy vse index include consideration
of degree dsya Agasin. this would
incresse the complexity of the
preliminary energy audit. the cost of
which appcars to outweigh tha potantial
benefita Ona comment askad that
preliminary energy sudit reports be
published DOE does not agrea this
should be made & requirement, but it
should be noted the rcsults of tha
preliminary energy audits will be
described in the State plan for technical
assistance snd energy conservation
measures. Including solar energy and
other renewable resource measures.
under the subsequent portion of the
overall program Of course. reports
furmished to DOE will be available to
the public in accordance with the
Freedom of Information Act

Four comments questioned the
requirement for collecting energy use
and cost information for the previous
twelve month period Three
rccommended sllowing States discretion
for selectling a year consistent with data
availability and s potential need for
uniformity DOE accepted the suggestion
and mod:fied the text of the fina) rule
accordingly. The forth comment
recommended collection of dats for at
least two years More extensive data 13
desirabla, but such a requirement would
not be conaistent with the need to
perform preliminary energy audits
economically.

Twenty-five comments were received
concerning the Btu conversion factors.
Most recommended adoption of a point-
of-use conversion factor for electnaty.
As reflected in the proposal. DOE
sclected 8 conversion factor for
electricity that approximates the energy
required to generate and Uransmait a
kilowstt hour of electricity. The
conversion factor adopted for use 10
conducting preliminary energy audits
results from compansons of buildings
which indicate that using an index of
Btu per squarc foot can mure accurately
indicate conservation potential if
electricity used 1s converted to the Btu's
st the point of generation The
requirement for use of this conversion
fsctor in the conduct of preliminary
encrgy audits is not iniended to precluds
the use of different conversion factors
for other purposes
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One comment requested DOE provide
a list of exiating audit techniques which
it would consider acceptable for
preliminary energy audits or energy
audita. However. a determination as to
whether tha requirementa of exiating
audit techniquea are conaistent with thia
rule. and whether the actual work
associated with thoae audits met such
requirements’is dapendent on the
particular circumatances involved.
Statea should be able 10 deternune when
previously accomplished work confurms
10 the requirements of this program

CONTENT OF AN ENERCY AUDIT—
The energy auditis a brief on-site
survey and analysis of a building. 1ts
encrgy use patterns, identification of
opportunilies for saving energy through
implementation of operating and
maintenance changes. and an
assessment of 1ts need for
implementation of energy conservation
measures, including solar energy or
other renewable resource measures. The
information regarding energy use
patterns s the same as that required by
a preliminary energy sudit, except that it
should provide further data needed for
analysis of energy conscrvation
potential In addition. some data
elements have been added as a result of
concerns expressed by several
comments that the proposed rule did not
provide an adequate basis for making a
judgment sbout solar or renewable
energy resource potential. The
idenufication of operating and
maintenance procedure changes which
could save energy Is important because
there are many such actions that can
eanly be identified and frequently save
substantial amounts of energy Finally,
the energy sudit is aimed at making an
overall estimate of the potental for
retrofit and solsr or renewable resource
apphcations Some simple energy
conservalion measures may be analyzed
to obtain an approximation of their
costs and benefits Tha results of the
energy audil. In sddition to providing
recommendstions to owners snd
managers corcerning actions they can
tske 10 save energy st little or no cost,
also provide basic information which
will be used 10 select buildings to
receiva technics! assistance grants
under the lster phases of the programs
In this respect. it is exiremely important
0 audit as many bulldings as possible
because the information gathered serves
a3 a basfa for indicating priority of need
for technical assistance which
ngorously avaluates both solar energy
and other conservation actiona.

Five comments requested adopting
requirements in this section for
consideration of specific products or

additional operating and maintenance
checks DOE consders it inappropriate
to specify consideration of named
products. ns this might be interpreted as
an endorsement. DOE also concluded
that expansion of the energy audit
requirements would be unduly
burdensonie Seven commenta suggested
the lev el of detma] be reduced or that
some 1tema e meade uphonal DOF
cunsuders cuch ttem In the requurements
for un cnerry wudit to be justified, and
sonie degrece of conststency is cssential
1o the effectiveness of tha overall
program by providing information which
can be uscd to selcct buildings to
reccive technical assistance

Elcvenrequests for clanfication were
recefved concerning subparagraph (b)(1)
or § 45043, which provides a waiver of
the need to use the checklist in
subparagraph (b)(2) As background. it
should be understood that the purpoae
of this paragraph 1s to allow institutions
which have aggressively pursued energy
conscrvation through changes in
operating and maintenance procedures
to omit the portion of the energy audit
requiring an evaluation of such actions
The 20 percent reduction In energy use
specified s not a target which must be
me! through the energy audit Neither s
it intended that institutions be able to
take credit for energy use reductions
resulling from weather variances,
retrofit actions, or changes in occupancy
patterns It was suggested that DOE set
a base year in this section, but DOE is
indifferent concerning the base year. 50
long as factors other than operating and
maintenance actions are equ.valent in
the base year and the year of
comparison This section has been
expandcdin the final rule to require
similarity of weather conditions in the
base year and year of companson

Two comments asked whether a
single specification for the content of an
energy audit was appropriate in view of
differing code and operational
requirements The requirements are
stated In terms of principies which may
be applicable to a grester or lesser
degree as a result of codes or operating
constraints For example. consideration
of lighting levels is required. but
obviously the potential reduction differs
for s 'rafting room as compared with &
hally :v The apphicable code and
oper .ngrequirements are properly a
ma’ > be covered as an element of
State training Accordingly. DOE has
retained the provisions of the proposed
rula

Two comments were directed toward
the requirement concerning the plan for
scheduled preventive maintenance The
proposcd rule. as published, did not

reflect DOE's objective merely to require
the auditor to examine any existing
scheduled preventive maintenance plan.
This error has beep corrected in the
final rule

Two comments stated ohjections to
the provision that Stutes could add
requirementa to thase i the fule DOF
ey fers o netan the preyvision become o
rives Stotes Realulinyg taconmudor stons
not hsied which may fucihitate the use of
programa alresdy i pluce or ullow
Stutes to uddress problems pecubiar to
their circumstances Huwever, lunguage
has been added to make 1t clear that
such additions shall not be 50 extensive
as 1o mignificuntly increase the cost of an
energy audit

Three comments asked that DOE
establish a dollar limit to distinguiah
between an operuting and maintenance
action and a capital improvement The
practical difficuity 1s that most eligible
institutions have their own himits which
could vary from $50 10 $5,000. In
addition, the distinction is not cniical to
the conduct of an energy audit under
these grant programs

Eleven comments touched on the issue
of audits performed without the use of
Fedcral funds There are no provisions
under this program for reimburscment
for work performed indcpendently (a
point discussed in more detail under the
section on cost sharing) However. such
audits may salis{ly the prerequisite for
application for a technical assistance
granl. and that aspect of the 15sue will
be addressed in conjunction with the
final rule on the technical assistance
portion of the overall program. One of
the comments. however. went on to
suggest that the rule allow any work
done using the Pubhic Schools Energy
Conservalion Survey (PSECS) to be
accepted as an energy audit This
cannot be done for several reasons. but
pnmanly because NECPA requirements
canno! adequately be addressed short of
an on-site examination which PSECS
does not require However, DOE does
regard PSECS as a useful too} which can
be used by States advantageouslyin
conducting energy audits.

AUDITOR QUALIFICATIONS—The
person conducling an energy audi! must
be familiar with the aystems and
operations of the type of bullding 1o be
audited He or she must also have
received State training, or have
education and expenence such that the
State determines raining 1s
unnecessary The energy audit is lo be
conducted using matenals provided by
the State The auditor need not be a
professional architect or engincer 3o
long as he or she meets the qualification
reguiremenls established by the State.
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Seven comments suggested that only
professional architects or engineers are
qualified to conduct energy audits Nina
comments favored the proposcd
provision allowing use of technical
personnal of leaa than professional
slature. A major objectiva of those who
sugges! the usa of professional .
personnel is to do s more thorough
energy sudit This is worthwhila. but in
many casea it would increase the cost of
the energy audit significantly, which in
turn would reduca the numbers of
institutions which could receiva
assistance DOE doea not object to the
use of professional personnel as such,
and those institutions which are willing
10 pay any extra costs from their own
resources should feel free to employ
them It was also suggested that only a
professional could properly evaluate
complex systema or assume
responsibility for changes which could
affect heslth and safety of building
occupanls DOE concurs, but such
considerstions are no!l within the
purview of an energy audit required
under this program Regarding complex
systems, 1t 13 conslidered feasible for the
energy auditor to identsfy conditions
which could potentially save energy but
which require professional judgment
and expertiae 10 avaluate On tha health
and safcty aspect, the results of the
energy sudit are recommendalions only
Implementation s a prerogative of the
building owner or manager. and
consideration of health and safety
implications are normally part of the
building owner's or manager's
responsibility Those who supported the
language of the proposed ruls felt it was
important to use their own personnel
{except the operator of tbe building
audited) to perform energy sudits. DOE
agrees. because traiming to perform
energy audits should increase tha
capacily of the institution to manage its
energy resources

Several related suggestions were
made concerning the possible use of
engineers or architects as resources
which could be called upon by the
energy audilor in cases where he or she
has a question. as supervisors for energy
suditors. or at the Stste level in the
development and implementstion of the
energy audit progrsms DOE has
partially saopled the lust suggestion by
adopting s provision that architects or
enginee-s must be used in conducting
auditor training, and further urges Statcs
10 consider using professionals as
resource personnel for supervision of
groups of sudilors In a similar vein. two
comments favored the use of a team to
conduct energy audits, and one ssked tf
the use of a team was a requirement

RIC
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Since the proposcd language would
permi!l States to employ professionals in
the manner suggested and allows either
an individual nr & team to purform the
cnargy auditl DOE has mada no change.

Fight commen!s were received
concerning the provision that enargy
audits be conducted by someona other
than the person responsibla for the day-
to-day operation of the building
Opinion was cqually divided between
retuining and dcleting the provision
Since the accuracy and extent of results
from an energy audit depend on
queshions of whether and when actions
are taken in operating the bullding. it s
important to assure objectivity
Thereforc. the provision has been
relained. However, tha provision is not
intended to preclude bullding operators
from participating in the audit it they are
supcrvised by the energy aud.tor

One comment suggested that the rule
state classes of persons who are
qualificd to perform energy audits. This
is & question which is better left to the
discrction of the States and the langusge
of the proposcd rula has been retained
Another commen! questioned whether
the rule permitted only the use of “in-
house * auditors or if an energy audit
could be performed by contractors or
State personne! Any of these
arrungemenls are permitted.

Onc comment pointed out that more
complex buildings might require a more
highly qualified suditor and suggested
the States should be allowed to set
requirements according to the need.
Since the proposed rule merely says
States will establish auditor
qualifications, the approach
recommended is permitted.

A question was raised concerning the
provision for financisl disclosure. This is
not intended to prohibit any particular
person from performing an energy audit,
but only to sssure disclosure of any
potential biases Neither does the
requiremen! extend to quantification of
s [inanciel interest as in providing a
financial ststement In general. if the
encrgy auditor owns. has stock In, or is
employed by (1) a firm which providcs
consulting scrvices in the cnergy ficld.
(2) s manufacturer of equipment which
could save energy. or (3) an encrgy

. supphier that fact should be stated in

the sudit report

ALUDIT REPORTS—The rcport on the
rcsults of the energy audit is a record of
findings and recommendationa A copy
of the report1s to be submitted to the
owner or manager of the building for
such aclion as may be deemed
sppropriats The report is also
forwarded to the State for its use in

managing the program and reporting
results

DOF solicited suggestions on how
owness and managers could be
encouruged to act on recommendations
resuling from energy wudits Four were
received. and one thut suggested the
audit report advise owners and
managers that implementation of
rccommendations would be a fuctor in
considering applications for technical
assistance support was incorporated
into the final rule

Information compiled by, or on behaif
of, an ehgible institution and contained
in a preliminary energy audit or energy
audit report shall be available for public
rclease unless. in accordunce with the
Freedom of Information Act, a proper
claim of confidentiality 1s made

COST OF AN ENERGY AUDIT—The
provisions governing cost imits are
intended to be used for calculuting the
maximum amount of Federal assistance
available for conducting an energy audit
of any given building or complex The
hmits were established to define the
extent of the work involved and asaure
equitable treatmen. of all eligible
institutions They do not preciude Stalcs
or institutions from spcnding more than
the amounts oited, but all of the funds
above these amoun!s muat come from
non-Fedcral sources The cost hmits
recognize tha: more effort is required to
audit a large building than s small
building. but the scale 1s not based
stnictly on gross square feet. This 1s
because a substantial part of the cost of
an energy audit is expectled to be the
trsining of the energy auditor. and is the
same regardless of bulding size. Also,
larger buildings tend to have large
sections which are duplicates of one
another, 30 less effort per square [oot is
required.

Twenly-three comments were
received which expresaed the opinion
the cost hmits proposed were 100 low
Most favorzd increasing the allowance
sufficiently to permit the use of
professional personnel to conduct the
energy audit. For reasons already
discusscd. DOE has not adopted that
position Three comments rsiscd points
considcred vslid by DOE. One was ‘hat
buildings 1n remote locations could
require sn additinnal allowance '
provide for the expense of Uravel Tha
second was that small institutions
having only a few buildings would not
be sble 1o prorsta the expcnse of
sending an auditor to be trained and sull
conduct anergy audits within the cost
himits Finally. it was suggested that
somc allowance be made for unusually
complex buildings The final rule
incorporalcs an exception procedure
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whereby tha coat limits can be increased
by a State to deal with these
circumatancsa. However. s State may
not use more than 15 percent of its
allocation in uny gract program cycle for
such purpoaea.

Four comments auggeated clarification
of the provision for a complex, vne of
which also identified the need for a
cetling on the allowaace for a complex
Changes hava been made in the final
rule in response to theae commenta.

FINANCIAL ASSISTANCE—The
financial assistance section states to
whom granta may be awarded

Six comments suggested the rule
provide s mechanism whereby units of
local government and public care
insiitutions could s pply directly to DOE
for grant asmstance DOE has retained
the proposed procedure to promote
timely administration of the grant
program This objective can best be
assured by allowing each Siate to
process all requests for financial
assistance.

COST SHARING—The preliminary
energy audit/energy asudit program is a
matching grant orogram. This section
deals with the requirement for matching
funds, an exception procedure, credit to
States for certain energy sudit program
costs and sources of matching funds

Twenty-three comments ware
received concerning the provisions
governing Federal matches above the 50
percent ievel Eight of these wanted the
rule to provide for granta in excess of
the 50 percent limit for units of local
government and public care institutions,
as 13 allowed for schools and hospitals
Such action would go beyond the
authority of NECPA. The balanca of the
comments primarily sought clarification
of the manner in which the exception
provision operates An jllustration
should suffice Suppose s State s
prelminary energy sudit and energy
audi allocation 1s $200 000 of which no
more than 25 percent, or $50 000 1s to be
used by the State for conducting
preliminary energy audit providing
training of energy auditors and
managing the program Assumc further
that this State can arrange for matching
funds from institu.ions in the amount of
$150 000 to match the amount savailable
to conduct energy audits, but has only
$20000 avsilable for 1ts match and
requesta a partial waiver of the 50
percent mstch provision gving as
justification that the sdditional funds
can be obtained only through
appropristion by the State legislature,
and not from any other source and that
the legislature is not acheduled 10 meet
for ;ix months Should DOE accept this
justfication the State would receive 8

grant of $200 000 Becauae it did not fully
match the $50.000. the amount of the
unmalched funds, $30.000. would be
deducted from the State’s future
allocationa for technica! assistance and
epergy conaervation measures and
redistnbuted to all other States Because
the preliminary energy audit and energy
sudit program plays a fundamcntal role
in the preparation of State Plans and
selection of candidutes for technical
assistance. as well as providing
significant potential energy savings from
energy audits. DOE intends to waive the
50% match requirement only where
casential to alluw States to partici, ste
in the program, and then only to the
exicnt clearly justified by the State
Further, any relaxation of the match
requirements results in a lesser amount
being available to do the audita in the
cxample above. were the State to make
its 50 percent match, there would be
$100 000 available Instead of $70.000 to
cover preliminary energy sudits and
other State expensea.

Three comments suggested that the
goods or services acceptable as anin-
kind match be specified in the rule The
omission of such a list was deliberate.
and places no restrictions on in-kind
contnbutivis other than those imposed
by the Office of Management and
Budget Circular A-102, dated September
12. 1977 (42 FR 45828). entitled “Uniform
Administrative Requirements for
Grants-in-Aid o State and Local
Covernments’.

One comment asked whether the
match had to be made on each energy
sudit, or if the State could simply assure
the requircment was met on a Statewide
basis The rule requires the match be
mct on each energy audit to meet
requirements of NECPA and to assure
equitable distribution of funds among
ehgible Inmititutions

Sixteen comments asked for a change
1o the provision of the proposed rule
concerming credit for work already
accomplished Most wanted s dale
earhier than November 9. 1978. of these.
scveral mentioned April 20,1977
Additionally 1t was suggested that the
provision Le broadened to Include
activihes beyond those related to
prehiminary energy audits DOE hus not
sdop’ed the suggestion with regard to
the date change The confercnce
committee report accompanying NECPA
indicates that project costs incurred
prior to November 9, 1978. are not to be
considered eligible for grant funding
Suggestions to broaden coverage of this
provision were partially adopted States
may request that the cost of work
commenced on or aftcr November 8,
1978. In the conduct of preliminary

encrgy sudits and energy sudits be
counted toward their matching
requirements, and the Secretary may
allow such requests, when. in her or his
judgment, the work has substantially
contributed to early achievement of
program objectives

Two comments questioned whcther or
not m~dicare and medicaid funds are
conmidered to be derived from other
than Federal sources For purposes of
this rule and to the extent that auch
payments are made ws reimbursements
for services rendcred 1o individuala,
such monica are not considered by DOE
to be Fedeial funds for State matching
purposes DOE recognizes that other
situstions may occur. as in the case of
funds available from Federal loans or
payments made in hieu of taxes DOE
will consider these on & case-by-case
busis Six comments requested deletion
of the restriction on use of funds from
Federal sources entirely This 1s not
possible because of NECPA limitations.

ALLOCATION OF FUNDS—The
allocation of funds section states the
method by which DOE will allocate
funds among States There are two
separate eppropriations. one for schools
and hospitals and another for units of
local government and public care
institutions A single formula 1s used.
and the amount available to each State
is determined by multiplying the
allocation factor resulting from the
formula by the amount appropriated.

Nineteen comments received
pertained to the allocation formuls
Most suggested greater weight be placed
on climate, especially heating degree
days One objective of the program is to
audit as many eligible buildings as
possible Also. climate 18 not s major
consideration with respect to energy
savings which may be possible through
changes in operaling and maintenance
procedures Several related comments
recommended modifying the calculation
of cooling degree days by raising the
base temperature While in some
buildings cooling 13 not required until
the outside temperature reaches 70° or
75°. others require cooling at
temperaturcs well below 85° For hese
reasons, DOE did not change the weight
given cltmate, and the 85" base has been
retained in the allocation formula

In the course of investigating the
commxnts on this subject. some errors
were didecvered in the climate dats
pubhished in the propoaed rule These
have been corrected, and a revised
Table 2 is prescnted below to display
the results Because the data also affect
the allocation factor a revised Table 318
also presented
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While a building census would be the
ideal basis for the major factor in the
silocation formula, reliable and
generally accepted data are not
svailable. DOE Is required by NECPA to
consider population and climate. and
has weighted population mostheavily
bacausa it ia the beat availabls indicator
of building numbers Ona commant
pointed out that more densely populated
Staten are likely to have fewer. but
larger. buildings per capite then other
States Howavar, the equal raare portion
of the formula has a countervailing
effect Another commant auggeated
Incressing the amount to be shared
equally, but that would give lass
populous States far more than an
equitable shure of tha funds on s per
capite basis For theae reasons, the
sllocation formula set forth In the
proposed ruls has baen retained.

SUBMISSION AND REVIEW OF
APPLICATIONS—Thiaq section states
the procedures which shall be used in
submitting and processing grant
applications under this Subpart

Six comm At stated the ima allowed
for submiasion of applicstions in the
first grant program cycle s not
sufficient 1t would be preferable f
circumatancea were such that more ime
could be made available for the
preparation and aubmission of
spplications. However, NECPA requires
that preliminary energy sudita be
conducted and the reaults incorporated
in State Plans required for inter phanes
of this program ahortly after publication
of the applicable final rvla The
timetable ia such thai, st beet. there are
about 120 days available in which to
conduct prenminary energy audits.
Extending the tirae for aubmisaion of
preliminary energy audit/energy audit
spphcations would simost certainly
require a later submission of State
Plana The requirement for aubmisaion
of spphcations was retained However,
while DOE discoursges such requeats
both the proposed and final rule provide
the Statea may requeat and be granted
sdaitional time if necesnary

Five commenta requested sn avenue
be established for unita of local
government and public care institutions
10 appen] o DOE during the review
period when s State application ia
considered unastisfactory by such
institutions DOE doeas not anticipate o
need for such a procedure However.
should an eligible institution be
sggrieved by any action taken by either
s State or DOE with reapect to thia
program, such grievances may be
preaented to either a Stats or DOE, or

both Eight other comments suggested
strengthening the provisiona for

cons Hation wtth rapresents .ves of
sffected inatitutiona prior to aubmission
of the Steta application One
recommended that public hearings be
required However deairable and
beneficial more extensiva consultation
might be, the ime limita on aubmitting
the application preclude making this
requirement more atringent.

Five commeats recommended
reducing the number of copies of the
spplication required to be aubmitted
The provision of tha proposed rule hus
bacn changed to equire ona Inatead of
ten copica One comment requeatcd the
Governpr be allowed to delegate
suthority to sign tha State application.
The definition of the term “Governor™
includes hia designee. 20 there {a no bar
10 auch delegation of authority

CONTENT OF APPLICATION--The
time hmit for aubmitting e pplications ta
sleo reficcted in the content of the
spplication A large part of the
spplication muat neceaserily be o
statement of how the Stata intends to
implement the program, rather than a
‘ctailed deacniption of what has been
done in preparstion An example of the
distinction can be seen in the provision
for equitable apportionment of allotted
funda atnong eligible 1natitutions
Becauae of the time conatrainta, the
spplication ia to describe how the funds
sre to be apportioned Por example. to
sssure equitable treatment of rursl
inatitutions as compared with urban
Inatitutiona. 8 State could indicatc it
planned to ellot funds proportionally to
the gross aquure feel of bulldings owned
by eligible institulions Were more time
svailable, the provision would more
likely call for the amountas spportioned
1o each sub-catcgory of eligible
institutions Similarly, the provision
requiring diaclosure of the sources,
amounts, and intended use of non-
Federal funde ia to be taken an a
description of sources of the funds to be
ob'ained by both the State and
participating institutions rather than an
identification of institutions by name
and the amounts each ia to contribute
The information requested in the
spphcation is » result of the provisions
of NECPA the rcquirementa of the
Office of Management and Budget, and
DOE program management
requirements Thia information is the
minimum neceasary to provide adequate
information on which to base a decision
1o sporove or disapprove an application

Eight comments were directed toward
the provimon for conducting preliminary
energy sudita on 8 sampling baais It
was recommended that the rule provide

301

the method for sampling Such guidance
ia not appropniste for incorporation in
the rule DOE wrll provida such »
methodology to States for thewr
considerction and possible use

Nina commants suggeated DOE aet
minimum requirementa for auditor
training. The proposed rule made this
primarily s State "eaponaibility aince
States are beat able to deal with
number of significant variables
including coda requirements, programs
alraady in place. ievel of qualifications
requirced and the materinl adopted for
conducting enargy sudite. Accordingly.
thie provision of the propused rule has
bean retsined in the final However. the
provision has been expanded to require
that Statas use professional architects or
engineers to participate in conducting
the training sessiona

Two commantas suggested that
regional commissions or other
coordinating bodiea be allowed 10 apply
on behalf of groupa of eligible
{natitutions DOE has no objection to
State development and e of such
procedurca Such an arrangement must.
of courae. be acceplable to the affected
Institutions as well. One comment
axpreased a general concern aboul
equity of ircatment of rural inatitutions
relative to urban institutions The rule
requires Statea tr develop and deacnbe
procedures {or equitable allocation of
funds when resources are insufficient to
provide cnergy audita to all eligible
Inatitutions 1t will be DOE»
reaponatbility to revie¥ the equity
sapects of theae State procedures

Two commenta objected to sllowing
Stutes to conduc! energy audits or
provide acrvices to support the conduct
of energy sudits aa well as making grant
funds svailable to the institutiona to
conduc! the energy sudita It was
suggested the rule require States to
make erant funds available to eligible
inatitutions DOE agrees in principle that
the inten! of these programa 1a to sasure
preliminary encrgy sudite and energy
audits of eligible institutions and that
making funda available to ehgible
institutions may be the preferred method
for conducting energy audila At the
same time, however. there are
circumstances under which s cash
payment would be leas economical than
some allernative method of conducting
on energy saudit In other cases. an
inatituhion might not have the capability
or desire to conduct its cwn cnergy
sudit Accordingly. language has been
sdded to the rule which requires that a
State apecify inita application the
procedures ﬁy which ssslstance will be
provided to inatitutions willing and able
to undertake their own energy sudits
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Two commants suggestsd that States
be required to notify inatitutiona of tha
avallability of sasistance snd tha
amounts. There Is a requirement for s
Stata to Inatituta such s notification ss
part of ita impiementation, and this has
been made exphcit in the fjnal rula
Also, States should plan to use
preliminary energy sudit and energy
sudit funds within ona yaar of the date
of the notice of grant award. in order
that tha techrical assistanca and encrgy
conservation measures phase of the
prcgram can be implemanted quickly.
One commant suggested s requirement
thst persons adminlstaring tha progrum
at the State lavel hava st least one
yest's experienca managing s building
DOE prefers to sllow States maximum
latituda to use personnel having
backgrounds which will enable the Statc
to implement the programs quickly and
effectively Therefore, this suggestion
was not sdopted. One comment raised s
question as to vehether it 1s reasonable
1o requira State adoption of specilfic
matenial such as s workbook, for the
conduct of energy sudits before the
State spplication is submitted This
Question appears to stem from a
misunderstanding of the provision which
requires s State to descnibe the material
it intends to adopt to conduct energy
audits Such a descnplionis not
considered cxcessively onerous. A copy
of the material finally adoptced is
required to be submitted with & State's
second quarterly report.

USE OF FUNDS—NECPA Imposed s
number of constraints on the manner in
which funds may be used In this
program Other imits such as tha
requirement that at leas! 75 percent of
the State allocation be used in
conducting energy sudits. sre
established by DOE in support of the
objectives of the program

Twenty comments were received
concerning the sublimits placed on the
use of funds within the 25 percent
maximum available to the State for
sdministrative expenses. development
of materisls, training of personnel.
conduct of preliminary energy audits

. monitoring and evaluation There was

general sgreement the 25 percent limit
was appropriate, bu! several States
pointed out that alternative methods of
implementation could be used
Depending on the degree of emphasis
placed on various sctivities, some
effective and economical methodas of
implementation might be excluded if the
sublimits contained in the proposed rule
werz retained in the final rule DOE has
reconsidered. and the sublimits have
been removed from the final rule Also.
from a number of comments it was clear

there was soma confusion about
whether tha costa of training suditors
wera to be borna by tha State or charged
to the performance of energy audns It s
inlended that ths time and expenase of
the individusls being trained be charged
to the expense aasocisted with the
performance of anergy audits. Only the
time and expense of the inatructor, and
the cost of the materials, space, and
rclated expenaes are considered training
expcnaes chargeuble to the Siata This
point is clarifled In the final rule

One comment questioncd what lavel
of sumpling would be considercd
adequutc in connection with the State
responsihility for quality control and
follow-up to dctermina tha extent to
which recommendations in the energy
sudit have becn implemented The
number chosen for purposes of th:a
monitoring and evaluation sample will
depend on variables such as the number
of trained suditors available Asa
general rule. 8 asmple of betwcen one
and five percent should be adequate
Within thesc limits, the State should
select a sample size it considers
appropriate 1o the purpose

Two comments criticized the
limitation on amounts which could be
spent for equipment, favoring an
increase 10 $500 The energy audit is not
intendcd to a be a complex procedure.
and there should be s littie necd for
expensive equipment DOE has udopted
in the final rule s limit of $300,
consistent with the definition of non-
expendablc personal proparty contained
In the Office of Management and Budget
Circular A-102. Moreover, in
exceptional situationa where 8 more
expensive 1lem can be justified,
provision {s made to sllow a State to
request DOE approval for such
expenditure

One comment questioned whether
Slate expenscs in preparing an
application are allowsble expenses
under the proposed rule DOE considers
that such expenses may be allowable as
part of the State’s matching contnibution
under the provisions of parsgraph (c) of
section 455 12 Another comment
suggesied thul scasonal use buildings
should be chigible for financial
sssistance under this program The
limitation stems from the languagc of
NECPA and cannot be changed by DOE
One comment recommended a minimum
building si1ze or energy use level be
established 83 & requirement 1o qualify
for encrgy sudit assistance While such
a provision would perhaps enable the
program to focus more on buildings
having a higher potential for saving
energy !t does not seem consistent with
the concem for equitabla treatment! of

(6]
D

¢

eligible institutions expreased In

NECPA DOQE has, therefore. not
adoptad such s provision Four
comments were received suggesting
there is no resson to exclude the
administrative buildings of local
educational sgencies DOE has
reconsidered the provision. and deleted
it from the final rule

REPORT REQUIREMENTS- -DOE
regards the reporting requirements
Incorporuted in the rule as the minlmum
nccessary for evulunting the program
and trucking State progress in mecting
its implementetion schudule
Reusonably frequent reporting is &
neccasity becausc the preliminary
cnergy sudit and energy audit phase of
the progrum will be of short duration

One comment suggested consohidating
the reports required under this program
with other reports associated with State
grant programs Becausc there is little, if
any, duplication of infurmation
anticiputed. DOE has not adopted this
approach

COMMENTS RELATIVE TO
TECHNICAL ASSISTANCE AND
ENERGY CONSERVATION
MEASURES—Forty comments were
received which touched on matters
sssociated with the proposed
rulemaking governing programs for
technical assistance and energy
conscrvation measures published
January 5, 1879 For example. commen!s
huve been received regarding the
definition of “eneryy conservation
mcasure” procedures for applying for a
technical assistance grunt. snd
provisions for using energy audits
performed without the use of Federal
funds to qualify for technical assistance
These comments are being held and will
be considered together with other
comments received on that proposed
rulemaking

MISCFLLANEQUS—There were a
number of comments made about
various aspects of the program which
cannot be sdcquately addressed in the
context of a specific section or
provision but which are worthy of
response

Four comments proposcd that the rule
be modified to chiminate duplication
betwecn the preliminary energy audit
and cnergy audi! 50 that there 1s only
one inspection of s building undcr this
program DOE does not anticipate an
on-site inspection by s treined sauditor
will be required to obtain the
proliminary cnergy audit information

Anuther set of four comments
complained of the multiphcity of
aclivities under the term “energy audit”
While acknowledging the possibility of
confusion, the terms for this program sre

-173-




E

1030

-

Fodersl Register / Vel 44 No 84 / Monday Apnd L 1979 / Rales and Reguletians

defined by NECPA. In Lhe development
of this regulation. an effort haa been
mada 10 achieva coasislency to the
extent poss:ble between this program
and others of e similar nature

Three commenters suggested DOE
place limila on itsalf in lerms of time 10
proceas State applications
Uncertainties remain, including the
prospec! that soma discussions with the
States will be nocessury aftar recuipt of
applicutions. which makes the
establishmant of such tima limits
impractical. Howavaer, Stata applicationa
will be processed as rupidly us poaaible

One commenter requested all
information concerning the funds
available under the program, the uming
sand relationship between preliminary
energy audils, energy audita, technical
assistunce. and energy copservation
measures be made available as soon as
possible DOE 1s sware of this need and
will make this informaton broadly
available as quickly as posaible

Three comments touched on the
possibility of transferning funds from the
technical assistance and energy
conservation measures phase of the
overall program to per{form energy
audita Such action 18 clearly beyond the
scope of the NECPA authornity

Three commenta ssked that DOE
incorporate forms and procedures in the
final rule States will be invited by letter
to participate ia this program. and the
forms and procedures will be provided
by DOE at that ime Two comments
suggested that funds for fiscal years
1978 and 1979 be mede avauable in the
imtial Siate allocations DOE has
decided against such a consolidationin
the taterest of sound fiscal
administration. Congress has
appropnrated $200 and $100 million for
schools und hospitals \n fiscal years
1978 and 1979 respectively The amount
appropriated for uruts of local
government and public care institutions
18 $25 and $7 mullion for fiscal years 1978
and 1979, respectively

Three ccmments highlighted an
spparent inconsislency between the
language of § 4551 and § 45511 Secton
455 1 10 general and applies to both
preliminary energy audits and energy
sudits, and to technical assisiance and
energy conservation measures. while
§ 45511 applies only to preliminary
energy audits

As noted in the preamble to the
proposed rule. DOE has proposed s rule
on nondiscrunination in Federally
assisted programs (10 CFR Chapter X 43
FR 53658 November 18, 1978) When
lasued as 2 final rule, detsiled guidance
w ] be provided concerning actions
oecessary to comply with

Q
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nondiscruminabon requirementa o all
DOE asaistance programa. It wmill apply
to thia part under the provisionas of
section 455.3(b). DOE intenda to provide
8 copy of this finel rula 10 all grant
recipients under this program If the
necessary civil rights actions are not
tuken, the grant will be subject to
suspension or lerminstion.

D Envir tal A {

DOF prepuredd an environmantal
wsacvament of tho entire Title [11 NFCPA
progruins Notice of the public
uvuilability of that environmenta!
anseasment, together with the negative
determination of environmental impact
reached pursuunt to an evaluation of the
environmental ssacsament. was
published in the Federal Reglater on
March 12. 1879 (44 FR 13554) The
negative determination concluded that
the Title 1{l NECPA programas did not
constitute major Federal actions
significantly affecting the quality of the
human environment pursuent to Section
102(2)(C) of the National Environmental
Policy Act of 1988, as amended (42
USC 4321 et seq) No material
comments were received during the
public comment and review
Consequcntly. DOE will act in
accordance with that negative
determination

In consideration of the foregoing. Part
450 of Chapter I1. Title 10 of the Code of
Federal Rcgulations \s amended as
follows. und a new Part 455 is added to
Chapter I1. Title 10 of the Code of
Federal Regulutions as sct forth below
In light of NECPA requirements that this
regulation be 1ssued within a specific
penod after enactmcnt and in
consideration of the urgent need lo
initiate preliminary encrgy audits, good
cause exists to moke this regulation
effective upon publication, as indicated
in the proposed rule rather than 30 days
thereafter as would otherwise be
required by the Administraticn
Procedures Act Accordingly, these
amendments and additions shasll be
eflective upon publication in the Federal
Register

lssued 1n Washington. D C March 26,1979
Marins Bovita,

Depaty Assisionl Seuretory Conservenon and Svler Appér
cutiona Depertment of Energy

1 In 10 CFR Purt 450. the authonly is
revised as follows

Autbority Psr C of Title HIL. Energy Policy
and Conscrvation Act, (42US5C 8321 &

seq) as smended by Part B of Titla IV
Fnergy Conservstion and Production Act and
Paris G and H of Tiile lIL Energy Policy and
Conservanon Act as added by Title 11l of tha
National Energy Conaervation Policy Act 82

SER

Siat 3208 ¢ sng. Deparunent of Energy
O:ganization Act. (2 US C 7101 of arg)

PART 450—ENERGY MEASURES AND
ENERQY AUDITS

§ 450.1 {Amended]

2 10 CFR 450 1 is smended by
designating the provisiona of the first
scnience as paragraph (a). tha second
sentence as parugruph (b} and deleting
the word “ulao™ following the word
“port” tn thut sentence and addimy
new purugraph {c) as fullows

{c} This part also provides thae
regsirementa for the conduct of
preliminury energy audits and energy
sudits in accordance with Section 383
and Section 400 C of the Energy Policy
and Conservation Act, Pub L 84-183, 42
U S C 8321. as amended by Title 11l of
the Nationa! Energy Conservation Policy
Act. Pub L 95-819. 92 Stat 3208 et seq

§$ 4502 [(Amended)

3 10 CFR 450.21s amended to add a
new paragraph (d) as follows.

{d) To establish minimum
requirements for the preliminary energy
sudits and energy audits to be carried
out under the program of financial
assistance for schools and hospitals and
the program of financial asaistance for
units of loca) government and public
care institutions

§ 4503 (Amended!

4 10 CFR 450 3 s amended by deleting
the definitions of "Administrator”,
“Cooling degree days™. "FEA™, "Heating
degree days”, "Regional Administrator”
and by adding in the appropnate
olphabetical order definitions of
* Cooling degree days”. "DOL " "Healing
degree days’. "Regional Representanve”
snd "Secretary’ as [ollows

“Cooling dugree days™ mcans the
unnua! sum of the number of Fahrenhent
degrees of esch day s mean temperature
above 05° for 8 given locality

“DOE"” means the Department of
Energy

*Heating degree duys™ means the
annual sum of the number of Fahrenheit
dcgrees of each day’'s mean temperature
below 85" for a given locahity

“Regiona! Representative” means &
Regional Representative of the
Depurtment of Encrgy
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“Secrelary” means tha Secretary of
tha Department of Energy.

§ 45021 [Revised)

S. Paragraph (b)S) of 10 CFR 450.21 ls
revisad to read aa follows:

(b) . e @

(3) For tha purposes of paragraph
{b)(4) of this aaction. tha converaion
factors set forth in paragraph (a){12) of
§ 450 42 ahall be usad.

6. 10 CFR Part 450 is amended by
astablishing a naw Subpart E aa follows.

Subpan E—Predminary Energy Audits and
Energy Audita

Sec

450.40 ae and scope.

450.41 Definitions.

450 42 Contents of a preliminary energy
sudit

450.43 Contents of an energy audit.

450.44 Auditor Quablifications.

450.45 Audi! reporta.

450.48 Coa! of energy audita.

Autbority: Title I of the Nationa! Energy

Conaervation Policy Act. Pub. L 95-818. 92

Stat 3208 of s¢q. which establishes Parta G

and H of Tille llI of the Energy Policy and

Conservation Act. Pub L. 04-183, 42USC

8321 #f seq.. Sec 305{e)(2) 42USC

8323(¢)(2). of the Energy Consarvation and

Production Act. Pub. L 94-385 42 US C 3801

ot s0q.. Department of Energy Organizaiion

Act. Pub L 8591, 42U S C. 7101 et seq

Subpart E—Prefiminary Energy
Audita and Energy Audits

§ 450.40 Purpoes and svope.

This subpart establishes requirements
for the conduct of preliminary energy
audita and energy audits_ the
qualifications of persons ccnducting
them and sllowable costs of energy
audits Preliminary energy audits and
energy audits are required In the
program of financial aasiatance for
achools and hospitals and the program
of financial assistance for units of local
government and public care inatitutions,
as provided under Subpart B. Part 455,
Chapter 11 of Title 10. Code of Federal
Regulations.

§ 450.41 Definitions.

For purposea of this subpart—
“Building™ meana any atructure. the
construction of which waa completed on
or before April 20. 1977, which includes

a heating or cooling system. or both.

“Ccmplax” maana s closely aituated
group of buildings on a contiguous aite
or a cloaely situated group of buildings
served by a central utility plant. such as
a college campus or a multi-building
hospital

“Construction completion™ means the
data of 1asuance of an occupancy permit
for a building

“Energy sudit” means a survey of a
building or complex that is conducted in
accordance with the requirements of
this aubpart which—

(1) Identifics the lype, size, energy uae
level and the major energy using
systema;

(2) Determines appropriata encrgy
conaervaticn maintanance and
oparating procuduros. and

(3) !ndicates tha need. if any. {or the
zcquisition und installation ef energy
conaervation measurzs including solar
energy and other renewable resource
measures.

“Energy conservation maintenance
and operating procedure™ means
modifications in the maintenance and
operating procedures of a building. and
any installations therein. which are
designed to reduce energy consumption
in such building and which require no
significant expenditure of funds.

“Energy conaervation meaaure”
meana an installation or modification of
an installation in a building which is
pnimanly intended to reduce energy
consumption or allow the use of an
alternative energy source, including, but
not limited to—

(1) Insulation of the building structure
and systems within the bullding.

{(2) Storm windows and doors.
multiglazed windowa and doors. heat
absorbing or heat reflective glazed and
coated windows and door aystema.
additional glazing. reductiona in glasa
area. and other window and door
system modificationa.

(3) Automatic energy control systems;

(4) EQuipment required to operale
variable steam. hydraulic, and
ventilating systems adjusted by
automatlic energy control systems,

(5) Active or paasive solar space
heating or cooling systema. solar electric
generating systema. o any combination
thereof,

(8) Active or passive solar water
heating systema.

(7) Furnace or utility plant and
distnbution system modfications
including—

(A) Replacement burners. furnaces,
boilera. or any combination thereof.
which subatantislly increaae the encrgy
eiliciency of the heating system.

{8) Devices for modifying Nue
openings which will increaae the energy
efficiency of the heating system.,

(C) Electrical or mechanical furnace
ignition systema which replace standing
gas pilot hghts: and

(D) Utility plant syatem conversion
measures including conversion of

existing oil- and gus fired boiler
inatallations to sltcrnutive energy
sources. Including coal.

(8) Caulking and weatherstrnipping:

(9) Replacement or modification of
lighting fixtures 10 increase the energy
efficiency of the lighting system without
incrcasing the overall illumination of a
building. unless such increase in
illununation fs neccasary to conform to
any upphicable State or locul building
coda or. If nu auch code apphies. the
increaac 1a considered approprinte by
the Sccretary:

(10) Encrgy recovery systems.

(11) Cogeneraticn systems which
produce steam or forma of energy such
as heat. as well ae electricity for use
primarily within a building or a complex
of buildings owned by a school or
hospital and which mect such fuel
efficiency requirements as the Secretary
may by rule prescribe.

(12) Such other measures as the
Sccretary identifies by rule for purposes
of this part. as set forth in Subpart D of
this part, and

(13) Such other measures as & grant
application shows will aave s
substantial amount of energy and as are
dentified in an epergy suditin
accordance with Subpart C of this part.

“Fuel” means any commercial source
of energy uaed within the building or
complex being surveyed such as nutural
gas. fuel oil. electncity or cosl.

“Croaa square fect” means the sum of
all heated or coaled Noor areas enclos. 4
in a building. calculaled frum the
outside dimensionas, or from the
centerline of common walls.

“Heating or cooling system™ means
any mechanical systein for heating or
coohing areas of a building For purposes
of this subpart, any mechanica!l system
for distnbuting air throughout the
building 1s considered a cooling system

“Hospital” means a public or
nonprofit inatitution which ia a genersl
hospital. tuberculosia hospital. or any
other type of hospital, other than s
hospital furnishing primanly domiciliary
care. and 13 duly authorized to provide
hospital services under the laws of the
State tn which it is situated.

“Hospital facilities” means buildings
housing a hospiial and related facilities,
including laboratoriea. laundrias.
outputicnt depariments. nurses’” home
and training facilities and central
service facilities operated in connection
with a hospital. and slso includea
buildings houaing education or training
facilitiea for health profeasions
personnel opersted as aninlegral part of
a hospital

“Indian tnbe” means any tnbe. band.
nation. or other organized group or
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community of Indlans, including any
Alaaka native village, or regional or
village corporation. aa defined in or
established pursuant 10 the Alaaka
Native Claims Settlement Act, Pub. L
$2-203: 85 Stat. 688, which {a) is
recognized ea sligibla for the apecial
programa and services provided by ths
United States to Indiana because of their
atatua as Indians: or (b) is loceted on, or
in proximity to. a Federal or State
resarvation or rancheria,

“Local e{ucational agency™ means a
public board of education or other
public authority or a non-profit
institution legally conatituted within, or
otlerwise recognized by. a State for
either administrative control or direction
of. or to perform administrative servicea
for, a group of achools within a State

“"Matnienan :" meana activihea
undertaken in a building to assure that
equipment and energy-using systems
operate effectively and efficiently.

"Operating™ means the operation of
equipment and energy-uaing systems in
a building 1o achieve or maintain
apecified levels of environmental
conditiona or service

“Preliminary energy audit” means a
determination of the energy
consumption charactenstics of a
building. 1ncluding the size. type. rate of
energy conaumption. and major energy-
using systems of such building

“"Public care institution™ means a
public or non-profit institution which
owns—

(1) A facility for long-term care.
rehabilitation facility, or public health
center, as described in Section 1633 of
the Public Health Service Act (42 USC
300s—3. 88 Stat 2270}

(2) A residential child care center.
which is an institution. othe ‘han a
foster home, operated by 1} olic or
non-profit inatitution and 19 pnmarily
intended to provide full-time residential
care with an aversge length of stay of at
leaat 30 daya for at ieast 10 minor
persons who are in the care of such
institution aa a result of a finding of
abandonment or neglect or of being
persons in need of treatment or
supervision.

“Public or nonprofit institution”
maans an inatitution owned and
operated by—

(1) A State, a political subdivision of a
State or an agency or instrumentahty of
either.

(2} A school or hospital which is. or
would be in the case of such entities
aituated in America Samoa, Guam,
Puerto Rico and the Virgin lslands.
exempt from income tax under Section
501(c)(3) of the Intenal Revenue Code of
1954; or

Aruitoxt provided by Eic:

(3) A unit of local government or a
public care Institution which is. or
would be in the case of such antitiea
aituated in America Samoa. Guam,
Puerto Rico and the Virgin lalanda.
exzmpt from incoma tax under Section
SC1{c}{3) or 501(c)(4) of the Intarmal
Revenue Coda of 1954.

“School™ meana a public or nonprofit
inatitution which— 4

(1) Providea. and fa 1egally authorized
tu provide, elementary cducation or
sccondary education. or both on a day
or residential baais,

(2)(A) Provides. and is legally
authorized to provide, a program of
education beyond aecondary education,
on a day or residcntial basia:

{B) Admuts as students only persona
having a certificate of graduation from a
school providing secondary education,
or the recognized equivalent of such
certificatna,

(C) 1s accredited by a nationally
recognized accrediting agency or
association. and

(D) Provides an educational program
for which it awards a bachelor’s degree
ot higher degree or provides not less
than a two-year program which {s
acceptable for full credit toward such a
degree at any institution which meecta
the preceding requirements and which
provides such a program,

(3) Provides not lcas than a one-year
program of training to prepare students
for gainful employment in a recognized
occupation and which meets the
provisions cited in subdivisions (A). (B).
and (C) of anubpnragraph (2) above. or

(4) Is a local education agency

“School facilitiea™ means buildings
housing classrooms. laboratoriea.
dormitones. athletic facilitiea, or rciated
facilities pperated in connection with a
school

“State” means, in addition to the
several States of the Union, the District
of Columbia. Puerto Rico, Guam,
Amencan Samoa. and the Virgin
Islands

“Unit of local government” means the
government of a county. municipality.
parish. borough. or township. which is a
unit of general purpose government
below the State. determined on the basis
of the same principles as are uaed by the
Bureau of the Cenaus for general
statistical purposea. the District of
Columbia American Samoa, Guam and
the Virgin Islands. the recognized
governing body of an Indian tribe which
governing body performs subatantial
governmental functions. libraries owned
by any of the foregoing: and public
hbraries which servce all reaidents of a
pohtical subdivision below the State
level, such as a community, district or

region. {ree of chargs and which derive
at least 40 percent of their operating
funds from tax revenues of a taxing
authority below the State level.

§ 450.42 Contenta of u preliminary energy
sudit.

(a) A preliminary energy audit shall
provida a deacription of the building or
complex audited and determine its
encryy-uaing characteristics. Including—

(1) Tha aame our other identification
and addreas of the building.

(2) A statement that the building
mects the requirements of one of the
following categones—

(1) A school facility.

(1) A hospital facihty, vr

(1i) A building owned and primarily
occupied cither by offices or agencies of
a unit of local government or by a public
care institution. neither of whica shall
include any bullding intended for
seaaonal use or any building used
primurily by a school or hospital.

(3) A description of the functional use
made of the building identifying whether
itis a— .

(i) School—

(A) Flementary:

(B) Secondary,

(C) College or university.

(D) Vocational,

(E) Locol education agency
sdininistrative building. or

(F) Other;

(1i) Hoapital—

(A) General.

{B} Tuberculoms. or

(C) Other,

() Local government building—

(A) Office.

(B) Storage:

(C) Service,

(D) Library.

(E) Pohice station.,

(F) Fire station. or

(G) Other: or

(iv) Public care building—

(A) Nursing home,

(B) Long term care other than ¢
nuraing home;

(C) Rehabilitaticn facility.

(D) Public health center: or

(E) Residential child care center.

(¢) The name und address of the
owner of recorq, indicating whethar
owned by a public institution, pn vate
nonprofit institution or an Indian uibe.

(5) The size of the building ex|~essed
in groas square feel

(8) The age of the building.

(7) Approximate daily hours of
operation. including periods of partial
use if applicable.

(8) An indication of whether tha
building 1a partially used duning
vacation periods or othcr imes when
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the building is not fully utilized. for
periods of a week or more. by quarter;

(9) An idantification of major energy-
using syatems, including—

(i) Type of heating ayatem or cooling
ayalem or both;

(1) Fuel used for heating system.
cooling systemx:

{iii) Fuel used for domestic hot water,
such as electric o natural gas;

(1v) Special energy using systems.
such aa food service or laundry: and

(v) Lighting, such aa incandeacent or
fluorescent

(10) Fuel use ta phyaical unita and coat
data by type for a preceding 12 month
period. by month if practicabla, uaing
actual data or an estimata if actual
figures are unavailable;

(11) Total annual anergy use
expressed in Btu's per groas square foot
and energy cosl per gross square foot.
Energy uae shall be calculated using the
conversion faclors sel forth below—

(i) Electricity—11.600 Btu per kilowalt
hour.

(ii) Natural gas—1.030 Biu per cubic
foot.

(11) Diatillate fuel 0il—138.890 Btu per
gallon.

(ivj Residual fuel 0i—149.880 Biu per
gallon.

(v) Coal—24 5 million Btu per
standard short ton.

(vi) Liquified petroleum gases
Including propane and butane—85.475
Biu per gallon.

(vii) Steam—1.390 Btu per pound.

Conversion factors may be taken from
engineering raference manuals for fuels
not listed.

(b) A preliminary anergy audit shall
provida a brief description of activilies
which have been undertaken to
conserva energy in the building or
complex being audited. including
whether—

(1) A person has been designated to
monitor and evaluate energy use.

(2) Work partially or fully satsfying
the requirements of an energy audit has
been performed;

(3) Detailed studies have been
conducted by architects. engineers or
architect-engineer teams of energy use
and energy conaervation, and

(4) Any major energy conservation
measures lfave been implemented,
togcther with a listing of such measures.
and estimates of their costs and energy
savings if available

(c) A preliminary energy audit shall
provida information regarding site.
building. and heating and hot water
systems related o solar energy or other
renewabla resource potential
Incdluding—

(1) An indication of whether open
land, auch as fielda. yards and purking
areas, i available within tha immediate
vicinity of the building which is not
heavily shaded by tall buildings. trees or
other obstructions;

(2) A statement of whether the
building Is located generally within an
urban. suburban or rural srea;

(3) An approximation of whether more
than half the building's roof arza or
southern oriented wall aurface is heavily
shaded by shrubs, trees, bulldings or
other obstructions for more than about
four hours per day:

(4) Tha number of atories;

(5) A general description of tha
building's shape. such as aquare,
reclangular. E-shaped,. H-ahaped or L-
shaped:

(8) An indication of whether the roof
18 {lat or pitched, and if pitched whether
it has a southem Hrientation:

(7) Whether there are existing roof-top
obstructions, such as chimneya. space
condiioning equipment, waler lowers.
mechanical rooms. stairwells or other
permanent! structures;

(8) An indication of the exterfor
material of the southern facing wall,
such 83 masonry, wood. aluminum,

(8) An approximation of the
proportion of glass area of the southern
facing wall, such as less than 25 percent,
25-75 percenl. more than 75 percent.

(10) Location of primary space heating
and waler heating sysicms—

1) Whether outside of or within the
building.

(1) If within the building. whether on
the ground floor. in the basement. or on
the roof, and

(ni) If within the building. whether
centrally located. in multiple units, or a
combination thereof.

§ 450 43 Coments of an energy sudit.

(a) An energy audit shall contain the
information required for a preliminary
energy audit. in accordance with
§ 450 42. and shall alsoinclude a
description of—

(1) Major changes in functional use or
mode of opcration planncd in the next
fiftcen years. such as demolition.
disposal. rehabilitation. or conversion
from office to warehouse;

(2) For a building in exccss of 200.000
gross square feet, if available—

(1) Pcuk clectric demand for both daily
und annual cycles; and

(iY) Annual energy use by fuel type of
the major mechancial or electncal
systems if tha information {s avsilabl=
or can be reaaonably estimated.

(3) Terminal heating or cooling. or
both. such as radiators. unit venulators.

306

fancou unita. or deuble-duct reheat
sysliema.

(4) Building sits and structual
characteristics related to solar energy or
other renewable resource poteatial,
including but not limited to—

(i) Climatic factors. apecifically—

(A) Average annual baating degres
days and cooling degree daya,

(B} Average solar insolation by month,

(C) Average monthly wind speed. and

(1) Roof characteristics. Including—

(A) An identification of primary
structural component such as steel,
wood, concrete; and

(B) Type of roofing matcrial such as
shinglea. slate, or built-up materials. and

(5) A description of general buslding
conditiona

(1Y) An cnergy audit shall—

(1) Indicate that appropriate energy
conservation maintenance and
operating procedures have been
implemented for the bulding. supported
by a demonstration based on actual
records. that energy use has been
reduced tn a given year through changes
in maintenance and operaling
proccdures. by not less than 20 percent
fzom a corresponding base penod
having a degree day vans..ce of less
than 10 percent: or

(2) Recommend appropriate energy
conservalion maintenance and
operaling proccdurcs, on the basis of an
on-site inspection and review of any
schcduled preventive maintenance plan,
together with u gencral eatimate or
range of cnergy und cost savings if
pructicul. which may result from—

(1) Effective opcration of ventilation
systems and control of infiltrution
conditions. including—

(A) Repair of caulking or
wetherstripping around windows and
doors.

(E) Reduction of outside air 1atake.
shutling down venulation systems in
unoccupied areas. ar shutung down
ventilation systems when the building 18
not occupied; and

(C) Assunng central or unitary
ventilation conlrols. or both, are
operating properly:

(11) Changes in the operation of
healing or cooling systema through—

(A) Lowenng or raising indoor
lcmperaturea,

(B) Locking thermostats.

(C) Adjusting supply or hcat Uransfer
medium temperatures. and

(D) Reducing or climinating heating or
cooling e! night or at imes when a
building or complex is unoccupied;

(i1i) Changes in the operation of
lighting systems through—

(A) Reducing illumination levcels;

{B) Maximixing use of drylight,
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{C) Uaing higher efficiency lamps: and

(D) Reducing or sliminating svening
cleaning of bulldings:

{iv) Changes in the operation of water
systems

(A) Repairing leshs:

(B) Reducing the quantily of water
uaed, 8 g. flow restriclors, '

(C) Lowering setlings for hot water
lemperatures,

(D) Raising settings for chilled water
temperaturca, and

(v) Changes in the maintenance and
opersting procedurea of the utility plant
and diatnbution system through—

(A) Claaning equipment:

(B) Adjusting air/fuel ratio;

{C) Monitoring combustion,

(D) Adjusting fan, motor, or belt dnve
systemas.

(E) Maintaining steam traps, and

(F) Repainng distnbution pipe
insulation, and

{vi) Such other actions as the State
may determine useful or necessary,
consistent with the purposes of the
energy audit and acceptable cost
constraints of section 450 46.

(c) Based or: information gathered
under paragraphs (a) and (b) of § 450 42,
and paragraphs (a)(1) and (2) of this
section, an energy audit shall indicate
the need. if any. for the acquisition and
inatallation of encrgy conservation
meassures and ahell include an
evaiuation of the need and potental for
retrofit bascd on consideration of one or
more of the following—

(1) An energy use index or indices. for
example. Btu's per groas squore foo! per
year.

(2) An energy cost index or indices.
for example, snnual energy costs per
gross square fool. or

{3) The physical characterisitics of the
building envelope and major energy-
using sysiems.

(d) Based on information gathered
under paragraph (c) of § 430 42 and
subparagraph (s)(4) of this section, an
energy sudit shall include an indication
of whether building conditions or
charactenstics present an opportunity
for use of solar heating and cooling
systems or solar hot water systems

(e) An ene audit may include an
assessmen! of the estimated costs and
energy and coat savings likely to result
{rom the purchase and installstion of
one Or more energy conservalion
measures

§ 450.44 Auditor qualifications.
Subject to the approval of the
Secretary. s State shall develop
proceduras for establishing the
qualifications of auditors who will
conduct energy sudi!s in sccordance

with Subpart B of 10 CFR Part 435
which—

(s) Ascertain that a person conducting
the energy sudit is qualified by virtue of
successful complction of an approved
training proyram or damonstration of
equivalent skills gained by prior truining
and experioncs. together with familiarity
with the aystams and operstions of the
types of bulldings being audited.

(b) Aasure that the person reaponsible
for the energy audil is not the person
directly rvaponsible for the day-to-day
uperation of the building being audited.

{c) Asaure discluaure by an auditor of
her or his finuncial Interests relating to
the energy sudit or any energy
conaervation measures, including solar
energy or rcnewable resource meaaures,
revicwed or rccommended by the audit.

§ 45045 Audit reports.

(8) The results of a preliminary cnergy
auditor an energy audit. conducted 1n
accordance with the requircments of
this subpart, shall be contained in an
audit report. Unlcss a claim of
confidentiality is made by an audited
inatitution based upon s apecific
provision of the Freedom of Information
Act. SUS C 552, and both the claim and
reason for conlidentiality are submitted
with the audit report or within 10 days
from the dute the owner receives the
report, an audit report shall be
conaidered public information and will
be made availnble for public review
upon request

(b) Preliminary energy audit reporta
and energy audit reports shall be
furnished to the State, and the owner
and operator of the bullding audited.

(c) An audit report for an energy audit
shall include a statement signed by the
suditor that—

(1) The auditor meeta the applicable
qualifications as set forih In § 450 ¢4,

(2) The wuditor has indicated any
financial interests in accordance with
§ 45044, and

(3) The audil was conducted in
sccordance with the requirements of
§ 45042

{d) The eudi! report shall atate that
implemcntation of encrgy conservstion
matinicnance and operaling procedures
are 8 condition for eligibility for
receiving Federal assistance under the
technical assistance program, described
in 10 CFR DPart 458

§ 450 48 Cosl of energy audits.

(a) Except as provided in paragraph
(b) of this section. the allowable cost of
an energy sudit under this program for
the purpoae of calculating the Federal
share thereof, shall not exceed the
following—

J

Buidreg grova sppare tost Adpwaite st

o caloistng

Fetww hare

Upwmdaeo . _ _ - — — $400 00
30 000 W 0 000 .. - - JR— $300 00
OO0 SO0 end sheve — 800 00

The swm of oudrvidunl bullchrg slbuw sncee b the Rrm

IO grese squars fowt, ond B0 porr ot of Wudivivhael
sliowonise shuve 18G.U ' gruse squary fvet but nut
» sacesd BABN.

(b) Where necessury. Stutcs may
increuse the aliowable costof 8
particular ¢nergy nudit, provided that
the 10tul ui utl auch increna s dous not
excced 15 percent of the spphicable
Statc sllocation. A Stute may permit
increascs for—

{1) The amount nccessary to enable
personncl from insitutions having few
buildings or in rewote locations to
ettend training sessions Gualifying them
to perform energy sudits,

(2) The amoun! necessury to provide
transportation to perform energy sudits
of buildings in remote locationas. and

(3) The amount necessary to conduct
energy sudits for a building having an
unusually complicated system or
configuration. however thisincrease
may not exceed 50 percent of the
allowable cost for an individusl
building

PART 435—GRANT PROGRAMS FOR
SCHOOLS AND HOSPITALS AND
BUILDINGS OWNED BY UNITS OF
LOCAL GOVERNMENT AND PUBLIC
CARE INSTITUTIONS

7 Subchapter D. Chapter li of Title 10
Code of Federal Regulstions. ia
amended by eatablishing Part 455 as
follows

Subpart A—General Provisions

Sec
4551 Purpose snd scope
4532 Defimitions

4553 Adminstration of granta
455 4 Recordkeeping
4553 Suspension and termination of grants

Subpert B—Preiiminary Energy Audit and
Energy Audit Grant Procedures

45510 Purpose and scope

45511 Financwel assistance

45312 Cousl shanng

43313  Allocation of funds

45314 Submission and review of
applications

43513 Conten! of applications

45518 Usa of funds

45517 Reporung requirements

Authority- Title lll of the Nahonal Energy
Conservation Policy Act. Pub L. 85018, 82
Siatl 3208 of seq. which establishea Parts G
and H of Title 11l of the Energy lolicy and
Conservation Act Pub L. 041083, {42USC
8321 ef seq ) asc 305{e}2) (42USC
8325(e)(2) of tha Energy Conservation and
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Production Act, Pub L 94-383 (42 US C. ss1

¢! seq ) Dopartment of Easrgy Organixstica
Act Pub. L 93-81. (42 U.B.C. 7101 o seg.)

Subpart A—Genersl Provisions

§ 45841 Pwrpose =nd scope.

(a) This part astablishas programs of
financial sssistanca pursuant te Parts 1
and 2 of Title [ of tha National Energy
Conservation Policy Act. Pub. L 95-0618,
92 Stal. 308 et seq.. which adds Psrts G
and H. respectively, to Titla 10 of tha
Energy Policy snd Conservation Act,
Pub L 94-183, 42 U.S C 6321 of seq.

(b) This subpart quthorizes grants to
Statea ar to public or non-profits schoola
snd hospitala to assist them tn
conducting preliminsry energy audits
snd energy audits, in identifying snd
implementing energy conservation
mueintenance and operating procedures
and in evalusting acquiring and
installing energy conservation measures,
including solar energy or other
renewable rescurce messares, to reduce
the energy use and antictpated energy
costs of buildings owned by schools,
snd hospitala.

(c) This subpart sleo sutorizes grants
to States or units of local government
snd public care institutions to sasist
them in conducting preliminary energy
sudita and energy audits, 1n identifying
and implementing energy conaervation
maintenance and oprating procedures
and in evaluating energy conservation
measures, including solar energy or
other renewasble reacurces measurcs. to
reduce the energy use and anticipated
energy costs of buildings owned by units
of local government and public care
Institutions.

§ 455.2 Definiiona.

"Act”, as used in this part. means the
Eneryy Policy and Conservation Act.
Pub L 94-183. 42 US C. 8321 e 5eq. a1
amended by the National Energy
Conservation Policy Act, Pub L 85-618,
92 Stat 3208.

“Auditor™ means any person who is
qualified 1n accordance with 10 CFR
450 H 1o conduct an energy audit

"Building™ means any structure. the
construction of which was completed on
or before April 20, 1977, which includes
s hesting or cooling system, or both.

“Complax™ means s cloaely situated
group of buildings on a continguous mte.
or & closely situated group fo buildings
served by a central utihty plant such as
a college campua or a multi-building
hospital

“Conatruction completion™ meana the
data of lasuance of an occupancy permit
for s building.

“Cooling degrea days™ means the
annual sum of the number of Fahrenheit

dcgrecs of cach day's mean temperature
abova 85° for a givan locality.

“DOE™ mesna the Department of
Energy

“Energy audil” means any survey of a
building or complex conducted in
sccordance with tha requirements of
Subpert E of 10 CFR Part 450.

“Energy conacrvation malntenance
and operuting prucedurs™ means
modificaling in tha maintenanca and
opcrations of a building. and any
Instailations therein, which are designed
10 reduce the energy use In anch buif:mg
snd which require no aignificant
expenditure of funds.

“Energy conscrvation maasure”
meena sn installation or modification of
sn {nstallation in s building which 1»
pnmurily int.nded to reduce energy
consumption o1 allow ‘ne use of sn
alternst:ve energy source, Including, but
not hmited to—

(1) insulation of the bullding structure
and systems within the building:

(2) Storm windows and doors,
multiglszed windows and doors, hest
sbsorbing or hcat reflective glazed and
coated windows and door systems,
addiuonal glazing. reductions in glaass
sres. and other window and door
system modifications;

(3) Automatic energy control systems;

(4) EQuipmenl required o operste
varisble steam, hydraulic, and
ventilating systems sdjusted by
sutomatic energy control systeras;

(S) Active or possive solar space
heating or cooling systems. solar electric
generaling systems, or sny combination
thereof.

(8) Active or passive aolar water
hesting systema,

(7) Furnace or utility plant and
distribution system mod:fications
including—

(A) Replacement burners, furnacea
boilers, or any combination thereof,
which substantially increase the energy
efliciency of the heating system,

(B) Devices for modifying flue
openings which will Incresaa the energy
efficency of the healing system.

(C) Electrical or mechanical fumsce
ignition systems which replace standing
gas pilot hights, and

(D) Utihity plant system conversion
mcasures including converaion of
existing oil and gas-fired boller
insiallations to altcrnative energy
sourcea including coal;

(8) Caulking and weatherstripping:

(8) Replacement or mod!fication of
lighting fixturcs 1o increaae the energy
efficiency of the lighting system without
incressing the overall ilumination of a
facility, unlcas such increase in
illumination is necessary to conform to

3ng

any apphcsble Statc or local building
code or. if no such code spphies, the
increase is considered sppropriata by
the Secretary;

{10) Energy recovery systems

{11) Cogeneraticn systcms which
produce stcam or forms of anergy auch
us heat, as well as elcctricity for use
primurtly within a bullding or a complex
of bulldings owned by an eligibls
institution and which mect auch fual
efficiancy requircments us the Secretary
may by rula prescribe,

(12) Such other messures as the
Secretary identifies by rule for purposes
of this part, ss sel forth in Subpart D of
10 CFR Part 450, and

(13) Such other messures as s grant
applicstion shows will save a
substantial smount of energy and as are
identified in an energy sudit in
accordence with Subpart C of 10 CFR
Part 450

“"Grantee” means the person oamed in
the Notification of Grant Award ss the
reciplent of the grant.

“Grant progrem cycle” means the
period of time specified by DOE which
relates to the fiacal year or years for
which monies are appropristed for
grants under this part, during which one
complete cycle of grant activity occurs,
including fund allocations to the Statea
receipt, applications review, approval or
disapproval. snd grant swarda.

“Governor” means the chief executive
officer of a State. including the Mayor of
the Dustrict of Columbla, or s person
duly designated in wriling by tha
Covernor to act on her ar his behall

“Heating or Cooling System’ means
sny mechanical systems for heating or
cooling conditioned sreas of a building.
For purpouses of this part. sany
mechanical system for distnbuting air
throughout the building ia considered a
cooling system.

“Hesting degree deys™ meana the
annual sum of the number of Fahrenheit
degrees of each dsy's meantemperature
below 85° for a given locality

“Houpital” mcans a public or
nonprofit institution which is a genersl
hospital. tuberculosis hospital, or any
other type of hospital, other than a
hospital furnishing primarily domicillary
care snd which s duly suthorized to
provide hospital services under the lawa
of the State in which it 1s situated

“Hospital facilitiea” means buildings
housing a hospital and related facilities,
including laboratories. laundries,
cutpaticnt departments, nursea” homa
and training lacilities and central
scrvice facilities opersted in connection
with a hoapital, and also Includes
buildings housing education or Ursining
facilities for health professions
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personnal operated sa an intagrsl part of
s hospital

“Indian tribe™ means any tnbe, band.
nation, or other organized group or
community of Indiana, including any
Alaska nativs village. or regional or
village corporation, as defined in or
established pursuant to ths Alaska
Nativa Claims Settement Act, Pub. L
92-200; 85 Stat 888, which (a) is
recognized es eligibla for the special
programs and services provided by the
United States o Indiana because of their
status as Indians; or (b) is located on. or
In proxumity to, a Federal or State
reservation or rancheria.

“Local educational agency™ means a
public board of education or other
public authonty or s nonprofit
institution legally constituted within, or
otherwise recognized by, s State for
either sdminisirative control or direction
of, or 10 perform administrative services
for, a group of schools within s State.

“Meintenance” means activities
undertaken in a building to assure that
equipment and energy-using systems
operate effactively and afficiently

“Nstiva American™ means a person
who 1s 8 member of an Indian tnbe

“Opersting” means the operation of
equ:ipment snd energy-using systems in
a building to achieve or mainiain
specified levels of environmental
conditions or service.

“"Owned” or “"Owns” means s
properly interest, including without
limitation s leasehold interest, which is,
or shall become, & fec simple title in s
building or complex

“Preliminary energy audit” mcans any
survey of & building or complex
conducted in sccordance with the
requirements of Subpart E. of 10 CFR
Part 450

“"Public care institution” means s
public or nonprofit institution which
owns—

(1) A facility for long-term care.
rehabilitation facility, or public health
center, ay described in Section 1833 of
the Public Health Service Act (42U S C
300s-3, 88 Stat 2270). or

(2} A residential child care center.
which 18 an insttution, other than s
foster homa. operated by a public or
non-profit institution and 1s primenly
intended to provide full-time residential
care with an average length of stay of al
least 30 days for at least 10 minor
persons who are In the care of such
institution as s result of a finding of
sbandonment or neglect or of being
persons in need of. traatmen! or
supervision.

“Public or nonprofit institution™
means an institution owned and

operated by—

(1) A Stute. s politicsl subdivision of s
Stats or sn agency or Instrumentality of
either: or

(2) A school or hospital which s, or
would be in tha case of such antitiea
situated In American Samoa, Guam.
Puerto Rico. and tha Virgin Islands.
exempt from income tax under Section
501(c)(3) of the Internal Ravenua Coda of
1954, or

(3) A unit of local government or
public care institution which Is, or
would be in the case of such entities
situated 1n American Samoa, Cuam,
Puerto Rico. and tha Virgin Islands,
exempt from Income tax under Section
501(c)(3) or 501(c)(4) of the Internal
Revenue Code of 1954.

“School” means a public or nonprofit
Institution which—

(1) Provides. and is legally suthorized
to provide, elementary educstion or
secondary education, or both, on & dsy
or residential basis;

(2)(A) Provides, and is legally
authornized to provide. s program of
education beyond secondary cducation,
on s day or rcsidential besia;

(B) Admits as students only persons
heving a certificate of grsduation from a
school pruviding secondery education,
or the recognized equivalent of such
certificate,

(C) Is accredited by & nationally
recognized sccrediting agency or
association, and

(D) Provides an educational program
for which it awerds & bachelor's degree
or higher degree or provides not less
than s two-yeer program which 1s
acccpteble for full credit toward such a
dcgree at any institution which meets
the preceding requircments and which
provides such a progrem,

(E) Provides not less than s one-year
program of training lo prepare students
for gainful cmployment i1n a recognized
occupsation and which meets the
provisions cited in subdivisions [A). (B),
and (C) of subparagruph (2) sbove. or

(4) Is a locel educetionel agency

“School facilities” means buildings
housing clessrooms. leboratones.
dormitories. sthletic facilities, or related
facilities opcrated in connection with s
school

“Secretary” mean) the Secretary of
the Department of Energy

“State” means. in addition to the
several States of the Unlon. the District
of Columbia, Puerto Rico, Guam,
Americen Samoa, and the Virgin
lslands

“Stale encrgy agency” means the
Stste agency responsible for developing
Stale energy conservstion plans
pursuant to Section 362 of the Energy
Policy and Conservation Act. or. if no
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such agency exisis, s State agency
designatad by the Governor of such
State to prepare und submit the Siata
plan required undar Section 384 of the
Fnergy Policy and Conservation Act. as
amandcd by the Energy Conservation
and Production Act.

“Stata hospital facilities agency™
means an existing agency which ia
broadly repreaentative of the public
hospitals and the nonprofit hospitals, or.
if no such sgency exists. an agency
designated by the Governor of such
State which conforms to tha
requirements of this definition.

“State school facilities sgency”™ meana
an existing agency which is broadly
representative of public institutions of
higher educstion. nonprofit institutions
of higher education, public elementary
and secondary schoois, nonproft
elementary and sccondary schools,
public vocational education institutions,
nonprofit vocetional education
institutions, and the interests of
hsndicapped persons in a State or, If no
such agency exis!s, an agency which s
designated by the Governor of such
State which conforms to the
requirements of this definition.

“Technical assistance” means s
progrem or activity for (1) the conduct of
specielized studics to identify and
specily energy savings and relsted cost
sevings that are likely to be rcalized as
a result of either modifying maintenance
and operuting procedurcs in a bullding.
or both, and (2) the planning or
administration of such specialized
studies For States. schools snd
hosptiels, winch erc ehgible to receive
grants to carry out encrgy conservelion
measures, the term elso means the
planning or udministretion of specific
remodehing, renovation. repeir,
replacenient, or insulstion projects
relaicd to the instaliation of energy
conscrvaetion solur energy or rencwable
resourcc measures in a building

“Unit of local government’ means the
government of a counly. municipahty,
parish, borough, or township. which is a
unit of geners! purpuse government
below the State. determined on the basis
of the same principles as ere used by the
Bureau of the Census for general
statistical purposes, the Distnct of
Columbis, American Samoa. Guem, and
the Virgin Islands. the recognized
governing body of en Indian tnbe which
governing body performs substantiel
govnmmenln] functions, Librsrics owned

y any of the foregoing. end public
libraries which serve all residents of &
FOHHCII subdivision below tha State
evel. such as a community, district or
region. {ree of charge and which denva
at least 40 percent of their operating
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funds from tax revanues of s taxing adminlstration and ths sctivities for
suthority below the State level. whick asalatance is givan or used. the
source and amount of any funds not
suppliad by DOE: and sny dats and

(s) Granta provided under this part lnl!:)rmnlm: which DOE dylllnmnal are
shall comply with lPPu_C'bll law neceasary to protact tha intarest of the
including. but without limitstwn, the United States and to {acilitats an
requirements of— eflective financial sudit and

(1) Fedaral M'“'l_em‘“' Circulur 73-2 perforniunce evalustion. The Secretary.
34 CFR Part 251. entitled "Audit of or any of her or his duly suthoriged
Federal Operations and Pro“gnml by representalives, shall have acceaa. until
Executive Branch Agencies™. three years after the completion of the

(2) Federal Management Circular 744.  gcpyvities involved, to any booka.
34 CFR Part 2355, entitled "Coat documenta. receipts or other records
Principles Applicable to Cranta and which the Secietary determinea are
Contrects with Stats and Local related or periinent. erther directly or
Covernmentas”,

§ 455.3  Adminietration of grants.

indirectly. to any financial assistance
(3) Office of Management and Budget provided under this part.

l Circular A-102. 42 FR 45828. entitled
“Uniform Administrative Requirementa § 4555 Suspension and termination of
for Grants-in-Aid to State and Local granta.
Covernments™. The Sccrciary may suspend or
' (4) Office of Management and Budge! terminate [inancial assistance under s
Circular A-110. 41 FR 32010: entitled prgy)()ug]y gpproycd npphcullon il the
Crants and Agreements with Secretary determinea the applicant has
Institutions of Higher Education, fuiled to comply subatantially with the
l Hospitals, and Other Nonprafit terma and conditiona set forth in the
Organizationa™, spphication and this part Suspenaion
(3) Office of Management and Budget and terminslion procedures shall be as
Circular A—29. entitled "Catalog of set forth in OMB circulars A-102 and A-
. Federal Domestic Aasiatance”, 110 83 apphcable
(8) Office of Managemen! and Budge!
Circular A-97. entitied "Rules and Subpart B—Preliminary Energy Audit
Regulations Permitting Federal Agencies  and Enargy Audit Grant Procedures
to Provide Specislized or Technical
. Services 1o State and Local Units of §455.10 Purpose and acops.
Covernment under Title Il of the (a) This subpart contains the
Intergovernmental Coordination Act of regulations whereby the Fedcral
1968 , Covernment shall provide financial
' (7) Treasury Circular 1082. entitled assistance [or preliminary energy audits
Notification to States of Crant-in-Aid and cncrgy audits
Information™ and (b) Prchminury energy audits are to be

(8) Civil nghts requirements of law performed by States [or the purpose of—
sdministered pursuant to the DOE

Orgsnization Act and the following
public laws Title VI of the Civil Rights
Act of 1964, Section 16 of the Federal
Energy Administration Act of 1974,
Section 401 of the Energy
Reorganization Act of 1974, Title LX of
the Higher Education Amendments of
1872, Section 504 of tha Rehabihitation
Ac‘ of 1973. and the Age Discrimination
A of1973

(b) Crants provided under this part
shall comply with such additional
procedures spplicable to this parl as
DOE mz~y from tima to time prescribe for
the ad'ninistrationof grants

(1) Determining the energy use
charactenstics of eligible school and
hospital facihties, and buildings owned
by units of local government and public
care insitutions. including the aize. type.
rate of energy use and major energy
using sy stems of such buildings within
the Statc.

(2) Establithing a data base {rom
which reasonsbly accurate estimates
can be made of the number of eligible
institulions, the number of qualifying
buildings and patterns of energy
conservation needs including an
indication of the opportunities [or use of
solur or other renewable energy sources
§ 4554 Recordkeeping. and

Each State or other entity within s (3) Asmisting States in development of
State receiving financial assislance a sound and complete State Plan which
under this part ghall maks and retain 1s w prerequisite to receipt of financial
records required by DOE. including assistance [or technical assistance or
records which [ully disclose the amount energy conservalion. measures.
and disposition of the financial including solar encrgy or other
asmisiance received. the total cont of the rcnewable resource measures
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(c) Encrgy Audita are to be performed
by States or algibla achools. huspitals.
unita of local gorermment and public
caure instttutionas for the purpose of —

(1) Dotermining ihe energy use
characteristica of aligible schoul and
hospital fucilities, und bulldings owned
by units of local goverument and public
care instituhiona including the size. type.
rate of energy use and major energy
using systems of such buildings within
the State.

(2) ldentifying and encouraging
adoption of energy conaervation
muintenunce and operating procedures,

(3) Indicating potential. if any, for
scquinng snd installing energy
conservation measures, including
posaible use of solar energy or other
rencwable resourcea. and

(4) Providing. to the greatest extent
practical. conmistent information
necessary to 1dentfy those buildings to
receive priority for additional financial
sssistance

§ 455.11 Flnancial sasialancs.

{a) DOE shall provide financial
assislance [romn sums appropriated only
upon appliration 1n accoidance with the
provisions of this subpart

(b) The Secrctary may make grants for
purpusca of conducting preliminary
cnergy audits and encrgy audits of
school facilities and hospital facilities

(c) The Secretary may make grants for
purposcs of conducting preliminary
cnergy audits anJ energy audits of
buildings owned by units of local
government and public care
insmititutions

§ 455.12 Coust sharing.

(a) Amounts made svailable under
this subpart. together with any other
amounts made available [rom other
Federal sources. may not be used to pay
more than 50 percent of the costa of @
preliminary energy audit or an energy
nudit, except as provided in paragraph
(b) of this section

(b) The Covernor of a8 Stute may
request s grant of up to 100 percent of
the costa of any preliminary energy
audit or encrgy audit for achools or
hospitals When financial assutsnce in
exccss of the 50 percent cost share
Limitation 18 provided to s State the sum
allocutled to that Stale for technical
assislance and energy conservation
measurcs, including solar or other
rencwable resource measares shall be
reduced by un cqual nmount Such funds
shall be rcullocated among ull other
States on the same basis as the initial
allocation The Secretary may make
such a grant if the State has
dcmonsiralcd that— '
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(1) The Stats would otherwise be
unabla to participata in the program:
and

(2) The amount of the additional
financial asalatance requeated is tha
minimum pecessary to allow tha Stata to
participata,

{c) Whera a State has axpended funds
without financial assiatance under thia
subpart for the conduct of preliminary
energy audita or energy audita
commenced on or after November g,
1978, tha Secretary may. upon
application and spproval under thia
subpart, accept all or any portion of
such expenditures as constituting Stata
matching funds.

{d) To the extent that funda allocated
to a State for preliminary energy audits
snd energy audits are not needed
because all potentally eligible buildinga
have had or will hava an energy audit or
Its equivalent conducted. such funds
may be mada avsilable for technical
assistance or energy conservation
measur=za. DOE shall, upon request by
the State, rediatribute funds not needed
for preliminary energy audits and energy
audits to the State allocation for
lechnical assialance or energy
conservation measures, as sppropriate,
and such funda shall be in addition to
those which would otk- yise be
available for such purpoaea.

(e) Amounta made available from
other than Federal sources shall come
from State. local, or private sourcea and
shall not be derived from revenue-
sharing or any other Federal source. as
determined by the Secretary

§ 455 13 ANocation of funde

(s) Financial assistance for conducting
preliminary energy audita snd energy
audits of achool facilities and hospital
facilities shall be sllocated among the
States by multiplying the sum available
by the sllocation factor (F)

(b) Financial gssistance for
conducting preliminary energy audits
and encrgy audits of buildings owned by
units of local government and public
care institutiona shall be allocated
among the States by multiplying the sum
available by the sllocation factor (F)

(c) The allocation f{actor (F) shall be
delermined by the formula—

r =-(.
{

+

a )i

)+
) N

[Y)
wn
€1

)
)

N

{ .7 52
iﬂ’

where. 83 determinea by DOE—

(1) n1s tha total number of States,

(2) SP 1s the population of the Statc. s
determined from 1976 census eatimates,

“Current Population Raports™ Seriea p-
25, number 842, or territory as
detarmined from 1973 cenaua eatimatea,
“Current Population Raporta”™ Seriaa p-
23, number 803;

(3) NP la 217.820,000, the total
population of all States;

(4) SC 1a tha aum of the Stata’a healing
and cooling degree daya. aa determined
from Nalwpnal Oceanic and Atmosp* -nic
Administration data for the thirty ye.:
period. 1941 through 1970; and

(5) NC ia 347,729, tha sum of all Statea’
heating and cooling degree days.

(d) Financial assistance allocated to a
State pursuant to this subpart for a grant
program cycle which remaina
unobhigutcd at the e..d of the grant
program cycle shall, if available, be
rcallocsted under paragraphs (a) or (b)
of this scction, as eppropriate, in the
subscquent grant program cycle

§ 455.14 Submission and review of
applications.

(a) To be eligible to receive financial
assistance, a State shall complete and
submit sn original cepy of the
application to the Sccretary Such
application shall be signed by the
CGovcernor or his designce.

(b) The first Statc application shall be
submitt2d not later than 30 days alter
the effcctive date of this aubpart.
Subsequent State applications shall be
submitted for each grant program cycle
on or before the date eatablished by the
Secrelary for—

(1) Schools and hospitala,

(2) Buildings owned by units of local
government and public care institutions.
or

{3) Both

(c) The State shall conaull with
representatives of schools, hoapitals,
units of local government and public
csre institutions during tha preparation
of applications for financial assistance
for prebminary cnergy audits and cnergy
sudits

(d) The Governor may request an
extension of the submiasion date for a
State’s application by sending » written
request to the Secretary prior 1o the date
upon which it is due An extension will
only be provided for good cause shown
Such a request shall include a brief
discussion of work remaining to be done
on the spplication and time required for
ils completion An extension shall not
exceed 60 days except where sdditional
time may be required by a State to enact
enabling legislntion, or where the
Sccretury finds dn additiona! extension
1o be consistent with tha overall
objectives of the Act and tha
requirements of this subpart.

{a) The Secrelary shall review each
tlimaly Stata upplication and provide
financial aaaistance if the Secretary
determinas that the application maets
tha objectivea of the Act and the
requirements of thia subpart.

(f) All or any portion of an application
under thia section may be disapproved
to tha extent that funds are not
available under thia aubpart to carry out
such application or portion thereof

(8) Tha Secretary shall atate In writing
the reasons any application is
disapproved Applicationa not approved
by the Sccretary may be resubmitted by
the applicant at any tima within the
grant program cycle in the same manner
as the original application, and the
secrctary shall approve such
rcsubmitted application {f it is found to
be in compliance with the requirements
of this subpart Amendments of an
application shall, except as the
sccretary may otherwise provide. be
subject to approval in the same manner
as the original application.

§ 455.15 Content of applications. s

(a) An application shall contain—

(1) The name and mailing addrcas of
the proposed State gruntee:

(2) A budget which shall include
identification of the sources, amounta,
and intended use of non-Federal funda
rcquired to meet the cost-aharing
provisiona of section 455 12, and

[3) Assurance that audit procedurea to
be employed will meet the requirementa
of Subpart E of 10 CFR Part 450.

(b) For each program for which
financial assistance is sought. a State
upplication shall also contain—

(1) A timetable. including a listing of
milestones for the activitiea to be
carnicd out by calendar quarters for
esch program for which financial
assistance will be provided;

(2) A description of materials to be
developed and adopted. or an
identification of existing materiala to be
uscd. to meet the requirements {or
conducting preliminary energy sudits
and energy audita set forth in Subpart E
of 10 CFT Part 450. including provision
of data concerning heating degree days,
cooling degrce days. insulation, and
wind speed for rcgions within the State;

(3} A description of the training to be
provided those persons who will
conduct cnergy sudits Such training
shall. al « minimum. use aa instructors
architects or engineers who have had
practical exparience in performing
energy audits The minimum
qualifications of those attending the
trnining coursa, and the minimum
qualifications of those who will be
permitted to perfurm energy audits
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without having sttended the training
coursa, shall alsc be described.

(4) An axplanation of how tha size of
the sampla and the seleciion of sample
bulldinga will be determined in those
instancaa whare a aampling
mathodology Is used in tha conduct of
preliminary anargy audits.

(8) A deacription of the mathod which
will be used 10 adviaa aligible
institutions of tha availablhty of
assistance under this subpart, and the
amounts available by categoriea of
institutions as determined undag
paragrephs (c)(3) and (d}(2) of thia
seclion.

(c) A State application for financial
assistance to conduct preliminary
energy audits and enargy audita of
school and hospital facilities shall
contaln—

(1) A description of the procedures the
State will use 1o provide funding or
serviges 1o thoae schools and hospitals
which are willing and able to conduct
their own energy audits;

(2) A justification for any funding
applied for in exceas of the 50 percent
limit provided in paragraph (a) of
f 45512

(3) A description of the method by
which funda will be apportioned
between schoo! facilities and hospital
facilities, including a justification for the
apportionment if fewer than all such
faciities will be audited.

(4) An explanation of the manner in
which activities to be conducted shali
be consistent with—

(1) Related State programs for
educational facilities in such State, and

(i1) State health plans under Sections
1524(c)(2) (42 US C 300m-—3: 88 Stat.
2247) and 1803 (42 U S C 3000-2. 88 Stat
2259) of the Public Health Service Act,
and

(5) A descrption of the actions taken
by the State 10 solicit and consider the
views of representatives of schools and
hospitals during the prepurstion of the
State’s application.

(d) A State application for financial
assistance to conduct preliminary
energy audits and cnergy audits of
buildings owned by units of local
government and public care institutions
shall contain a description of—

(1) Tha procedures the State will use
to provida funding or scrvices to those
units of local government and public
care institutiones which are witling and
able to conduct their own energy audits

(2) The method by which funds will be
apportioned between buildings owned
by units of local government and public
care institutions including a justification
for the apportionment if fewer than all
these buildings will be audited, and

L

(3) The action taken by the State to
solicit and consider the viewa of
representatives of unita of local
government and public cara institulions
during the preparation of tha State’s
application.

(a) A Stata application shall set forth
procedures—

(1) By which buildings or complaxas
aligible for preliminary enargy audits
and energy audita will be identifled. and
a listing thereof prepared and
maintained

(2) For the State 1o participate, on a
selective sampling basis, in the
performance of on-site energy audits to
asswe that the findings present a
reasonably thorough and accurate
assessment of the buildings surveyed.
and

(3) For the State to conduct follow-up
visils, on a selective sampling basis, to
ascertain the degree of implementation
of energy audit results.

§ 455.18 Uaa of funds.

(a) A Stete shall either carry out
preliminary energy audits and energy
audits of tchools and hospitals, or
provide for the conduct of such audits
by schools and hospitals, through usc of
funds which the State haa received
pursuant to paragraph (b) of § 455 11

(b) A Stute shall either carry out
preliminary energy andits and encrgy
sudits of buildings owned by units of
local govera~ c5! aa pubic care
institutions, or provide for the conduct
of such audits by unite of loca!
government and public care institutions
through the use of funds which the Siate
has reccived pursuant to paragraph (c)
of § 45511

(c) No financial assistance provided
under this subpart shall be expended
for—

(1) The audit of—
(1) A vacan!, unused or condemned
building.

(1) A stadium which is part of o
school facility used primarily for
exhibitions for which admisesion is
charged and which 18 not also generally
used for intramural spor's end phyecal
fitness programs generelly available to
all students. or

(il}) A building or complex owned by a
unit of local government or s public care
inshitution—

(A) Not primarily occupied by such
institution, or

(B) Which is intended for seasonal
use, and

[2) The purchase or acquisition of any
single pieca of equipment or personal or
personal properly costing more than
$300 10 be used 1n conducting
preliminary energy audits or energy

audits, unlesa prior written approval hss
been obtained from DOE

(d) Of the financlal asaistance
privided to a State under thia subpart,
not more than 15 percent shall be
expended for—

(1) Administrative cxpensea:

(2) Dovelopment of materials for the
cunduct of preliminary energy audits
and encryy wudits,

(3) Training of personnel to conduct
energy audits;

(4) For conducting preliminary energy
audits and sample energy audits, and

(5) For monitoring and evaluatlion.

(e) At least 75 percent of the financial
assiatance provided under thia part shall
be uaed in conducting energy audits of
buildings, including costs of personnel
attendir- treining sessions conducling
by the S.ate preparatory to performing
energy uudits

§ 455.17 Reporting requirements.

(a) Each State receiving financial
assistance under this part shall submit
to DOE to a quarterly program
performance report and u quarterly
finuncial statement. The reports shall be
submitted to DOE within 15 days
following the end of each calendar
quarter

{b) The quarterly program
prrformunce report ahall include—

(1) For those buildings which have
~».2 vid o preiuminary energy nudil or
an energy sudit, a summary of the
catlegones, types of ownership,
functional uscs. grose square feet and
energy use levela, and

(2) For those buildings which have
received an energy audit—

(A) An estimae of the savings
unhicipated from energy conservaion
operation and maintenance piocedure
changes 1dentified, and

(B) An approximation of the energy
savings indicated frora apphcable
energy conservation measures if th.
procedure used by the State results in
such information or a summary of the
number of buildings for which the
energy sudit indicates potential for
encrgy conaervaion measurce lncludmg
solar cnergy and renewable resource
mcasures

{c) The second quarterly report shall
also include—

The total sum required for cnergy
audits of bulldings whose owners have
been advised of selection to receive an
energy audit,

(2) A copy of the materials adopted by
the State for conducting energy audits,

(3) The apportionmant of funds
pursuant to subpaiagraphs (c)(3) snd
(d)(2) of § 45515 and the data on which
such apportionment was based.
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(4) The listing of institutions and their
buildings compiled pursuant to the
provisions of paregraph (s)1) § 438.15,
summarized by category, types of
ownership, and functional use;

(5) Any necessary revisions to the
estimata of the characteristics and
snergy conservation potential of
bulldings owned by elizible insititutions
resulting from the sample preliminary
energy audita, if a sampling approach
was used.

{d) Copiea of preliminary energy audit
and energy audit reporta made by or
furniahed to the Stale under § 450.45 of .
10 CFR Part 450 shall be aubmitted to
DOE together with the quarterly report.

(a) Reports ahall contain such other
information aa may be required by DOE
(7 Dec. 760008 Pind 3-30-7 48 wmn|
SMLNG CODE 043001 -8
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DEPARTMENT OF ENERGY FOR PURTHER INPORMATION CONTACT: assistance for the condwucl o':d
Micha lingha Id Milner. preliminary eneryy audits and energy
10 CFR Part 488 h,u'.f,.‘:u, wﬁ,,:'é:,.. eudits 1o identify bulldings suitable for
schnical Programs Division, Office of further energy conservation analysis. to
WMM“GMM - Conservation and Solar Applications,  identify maintenance and operating q
Programe for Schoois and Room 4117, 20 Massachusetts Avenue, Changes which could u;: m.;‘-dn
and for Bulldings Owned """,m"". of N.W. Washington, D.C. 20645 (202) !© stimate the Btate-vride need
by 74166 potential for conserving knergy in
Local Government and Public Care -~ eligible institutions.
Inatitutions Lewis W. Shollenberger. Jr.. or Dennis
M. Moors. Office of the General mmwrﬁonolthmm
AQExCY: Department of Enerygy. Counsel, Department of Znergy, Room ConssIvation grant programs av
3224, 20 Massachusetts Avenue, NW.. by Title [l of NECPA provides financial
AcTow: Minal rule. assistance for schools, hospitals, units of

UMMARY: The Department of Energy
(DOE] is isouing a final regulation for
cost sharing grant programs to reduce
tha energy use ard anticipated

costs for (1) schools and hospitals and
(2) buildings owned by units of local
government and public care institutions.
These objectivas are to be achieved by
providing financial assistanca for
idantifying anergy conservation
maintanance and operating procedures;
conducting technical assistance
programs to identify and avaluate
attainable energy conservation
objectivaa; and. for schools and
hnspitals, acquiring and installing
anargy consarvation measurer, including
solar and other renewable resource
measurea. This is tha second and final
segment of DOE regulations for
impla.santatiun of programs established
pursuant to Titla Il of the Na*ional
Enargy Conservation Policy Act
(NECPAJ. Pub. L 95-818, 82 Stut. 3208,
Tha first portion of the

provides financial assistance for the
conduct of praliminary energy audits
and enargy audita for schools, hospitals,
units of loca! povernment and public
cars institutions pursuant to regulations
published in the Federal Register on
April 2. 1979 (¢4 FR 18340). Participation
in both phases of tha programs is -
voluntary. The Secretary may maka
granta to schools, hospitals. urits of
local governmant and public care
institutions for technical assistance
programa: to schools and hospitals for
energy conservation measures. including
solar and othar renewabls resource
measurss, and to States for defraying
administrativa costs.

OATES: Thia regulation is affective April
17, 1979. States must submit Stata Plans
1o the Secretary on or before August 18,
1979 The first grar. program cycla for
technical assistance and ene
consarvation measures, lnclul}lyn; solar
and other renewabia resource measures,
will begin on April 17, 1979 and will end
on Fabruary 1. 1960,

A ]

Washington, D.C. 20845 (202) 370~
4011, '

Mark Priedrichs. Office of Policy and
Evaluation, Department of Energy.
Room 5318, 1200 Perinsylvania
Avenus, NW_ Washington, D.C.
20461 (202) 6338508,

SUPPLEMENTARY INFORMA TION:

L Introduction

0 Elements of the Program

M. Notice of Grant Program Cycle

IV Discussion of Major Comments and

Revisions ¢
V. Additional Information

L Intrnductiva

With tha issuance of this final
regulation, the Department of Energy
(DOE) amends Chapter Il of Title 10, '
Code of Pedaral Regulations, by adding
Subparta C through 1 to Part 488. This
regulation fulfills the rem

“requirements of Title !l of the National

Energy Conservation Policy Act
(NECPA). Pub. L. 95-818, 82 Stat. 3208,
which amended Title Il of the Energy
Policy and Cocservation Act (EPCA),
Pub. L. 94-163, 89 Stat. 871, by adding
Parts G and H. 10 establish cost sharing
energy conservation grant programs to
fund technical sasittance programs for
schools, hospiials, buildings owned by
units of | govarnment and public
care institutions. and to fund tha
acquisition and installation of energy
conservation measures, including solar
and other renewable resource measures,
for schools and hospitals.

On January 8, 1979, DOE published a
proposed regulation which described
this grant progam and solicited
comments from interested persons {44
FR 1580). DOE received and considersd
324 written comments and the teatimony
of 54 persons presented at hearings held
n Washir_, .n. D.C.; Chicago. Nllinots;
and Seatt':, Waahington, on January 23~
24. 1979. Summaries of the major
comments received. a numbaer of which
resulted in changes to tha final rule. are
discuased below.

On April 2, 1979, DOE published a
Anal regulation implementing the first
portion of the energy conservatict grant
programs astablished under Title Il of

NECPA (44 FR 18340). Tha ﬂnl;oﬂ}on
of these programs will provide financia!

315

local government and public care
institutions and coordinatling agencies
for condu technica) assistance
programs to identify anergy and cost
savings likely to be realized s § result
of modifying maintenance and operating
procedures in a building and as a result
of implemanting anergy conservation
measures, including solar and other
renewable resource measures, in a
building. This regulation also provides
financial assiatance for schools and
hospitals and coordinating agencies to
acquire and install energy conservation
measures !0 reduce energy consumption
or to allow the use of alternative energy
sources.

I1. Elements of the Program

Initially. a State must formulate a
State Plan for tha operation of thess
grant programs and have the State Plxn
approved by DOE. Upon approval of the
State Plan. a Stata energy agency will
receive, review and rank apnlications
for financial assistancs for aligible
schools, hospitals. units of local
government and public care institutiona.
Applicants must prepare and forward
their applications to the Stata in
accordance with thic regulation and the
approved Stata Plan. If applications are
determined by tha State to be aligible
for assistance under this regulation and
tha State Plan, the Stata will rank all
buildings covered by thosa applications
in order of priority for funding. The State
will then forward to DOE once sach
grant program cycle all eligible
applications together with its rankings
of the buildinga covered by those
applications. Among other things. tha
State will also idantify those buildings
proposad by the Staiae for grant funding,
based on tha priority ranking. and set
forth tha funding, by building,
recommended for each applicant.

Upon approval of State
recommandations, DOE will make grant
awards 1o applicants for up to 50
percent of the cost of a technical
arsistance program or anergy
consarvation measurs. In addition. DOE
may maka grant awards in excess of 50
percent of total costs to schools or
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hospitals in ¢ class of severs hardship in
amounts recommended by the Stata in
accordance with it State Plan for up to
90 percant of the cost of e technical
assistance program or energy
conservation measure. The total amount
of sll such hardship funding In e Stats
may not exceed 10 percent of funde
sllocated 1o that State in a grant
program cycle.

A State may also recsive grants in

. amounta not exceeding 5 percent of all

grants mads in a State during a g:ven
grant program cycle for the purposes of
defraying the costs of administering
technical assistance programs and
energy conservstion measures grants.

M1 Notice of Grant Program Cydle

DOE bas elected to use “grant
program cycles” for sll NECPA Tite M
grant programas. For purposes of making
grants for technical assistance programs
snd energy conservation measures,
including solar and other renewable
resource measurss, the first grant
program cycle begins on the date of
publicstion of this regulation. Stats
Plans under this regulation are due 120
days from the beginning of the cycle. For
fiscal year 1978, NECPA authorizes
sppropristions in the amount of $180
million for schools and hospitals and
$17 5 m..Jion for units of local
government and public care institutions.
Subject to the availability of these
monies. Table 5 presents the amounts
sllocated 10 States for the first grant
program cycle Except ss may otherwiae
be specified by the Secretary. this first
grant program cycle for technijcal
assistance and energy conservation
measures shall end February 1. 1960.

1V Discussion of Major Comments and
Revisions

State Plan Submissions

Sections 394(a) and 400D(s) of EPCA
direct the Secretary to invite State
energy agencies of each State to submit
St *le plans 10 DOE withip 90 days after
the effective date of this regulaton.
However. the law also permits the
estsblishment of s longer period of time
for this purpose if there is “good cause”
for such action. Becauae the final
regulation for preliminary energy audits
and energy sudits bas been so recently
issued. and sinca the development of
State Plans in great measure depends og
the reaults of the preliminary energy
audits conducted in accordance with
those fina! regulations, there is good
cause for extending the time in which
Stata Plans may be submitted to DOR
Accordingly. § 455.91 has been revised
to permit 120 days, rather than the 90

days proposed. for their submission.
This extension ahould permit States to
conduct a sufficien! number of
preliminary energy audits to insure
complets and comprebhensive State
energy planning
Eligible Institutions and Buildings
Several comments addressed the
rangs of institutions that may be eligible
to receive grant funding. The definitions
that determine which institutions are
eligible for Federal grant funds are set
forth in 10 CFR 4552 Stales, ea a result
of their licensing and oversight
authorities with reapect to such
institutions, are in the best position
epply those definitions to institutions
within their jurisdictions when they
review and evaluale grant applications.
Comments also addressed the rangs
of buildings that may be eligible for
Federal financial assiatance. Buildings
covered by applications from eligibla
institutions that house reacurces for the
arts, humanities and for historic
preservation (such as libraries, arts
centers, etc.) in connection with schools,
hospitals, units of local government and
public care institutions may be eligible
for financial assistance Uf such buildings
conform to the requirements of Part 455.
Although buildings owned by local
educationa: agencies and used primarily
as administrative buildings are eligible
for preJiminary energy audit ind energy
audit funding, such administrative
buildings are not eligible for grants for
technical assistance programs or energy
conservation weasures.

Energy Conservation Maintenance and
Opercting Procedures

An important element of these grants
programs ls the {dentification of energy
conservation maintenance and
operating procedures which require no
significant expenditure of funds. The
implementation of such procedures,
once {dentified by an energy sudit or
technical assistance program. should
resull in substantial energy savings.
Therefore. as a prerequisite to further
participation in this progrs ., the
proposed regulation required applicants
to implement all identified energy
consarvstion maintenance and
opersting procedures prior to submitting
s grant application for s technical
sasistance program or energy
conservation measure.

This requirement has been modified in
the final tion to permit applicanty
to be eligible for technical assistance
program or energy conservation
measure grunts without having
implemented all energy conservation
maintenance and operating procedures
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if satisfactory written justification for
not implementing any such procedure (s
provided Such justification will be
conaidered satisfactory if it
demonstrates that implemeutstion of a
maintenance and operating procedure
recommended by an snergy audit report
or technical asalstance report would
violete an applicable health or safety
code, would requirs special training for
maintenance or operating personnal
which canr.ot be completed prior o
submitting e grant application. or would
create other such overriding
circumstances that make
implementation imprectical.

Technical Assistance Analyst
Qualifications

NECPA directs that DOE establish
factors which may be uaed by a State in
preacribing criteria for identifying
persons qualified to conduct technical
assistance programas. It is essential that
only thoae individua!s posaessing the
relevant background, training and
experience be conaidered as qualified
technical assistance analysts. Therefore
the proposed regulation required as a
minimum that technica) assistancs
analysts have experience In energy
conservation and be registered
professional engineers or architect-
engineer leams. Numerous comments
were recaived regarding these
qualification factors. Among other
thinga. it was suggested that the
qualifications wers overly restrictive
and that they excluded certain groupe
from participating in the technical
assistance phaae of the program. Others
suggested that States should be -
responsible for establishing programa
for qualifying technical sssistance
snalysts. A number of comments ststed
that many architects and architectural
firms have the necessary experience to
perform technical assistance programs,
and suggested that architects be
permitted to conduct s technical
assistance program independently

1t is the intent of this regulation to
establish minimum qualifications for
technical sssistance analysts 10 insure
that participating institutions select
Individuals or firms able to perform the
very complex and detailed technical
assistance program. .1ccordingly. the
fins] regulation specifies that tha
technical assistance analyst should be a
regiutered professional engineer or,
ideally, an architect and an engineer
working as a team. However. the final
regulation has been modified to permit a
State to specify such alternative
qualifications as it may deem
appropriate and as are included in its
approved State Plan Such alternative
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qualifications must insure that the appropriate for the building which is potential for conversion to solar or other
technical assistance analyst has being analyzed ) Wn&mmm&h

ufficient and ] . technical assistance analys
;otforn -Wm_m Eligible Energy Coreervation Measures 1010y o more detalled anslyais of
requirements of a technical assistance Sevaral comments suggested that DOR  the costs and energy cost savings
program. . expand the t programs for schonls associated with the acquisition and

An architect-engineer team provides and hospi 1o fund experimental installation of such measures.

an especially suitable combination of energy conservation messures. A listof ., Equipment

professional skills to perform the previously demonstrated - .
comprehensive analysis of the building conservation msasures, solar Several comments suggested that the

or buildings requ for a technical
assistance program. Several comments
reised questions the effect of
tha minimum requirements for technical
assistancs analysts and the contractual
relationahip between architectural firme
and engineering firma which desire \o
perform jointly technical assistance
programs. No prioe relationship is
required nor was it DOE's intent to
preclude aither member of the team,
individually, from functioning as the
prime contractor for a technical
asaistance program. -

Several comments pointed out that tha
provision which requires that technical
assistance analysts be free from
conflicting finencial interests may
prevent technical aasistance analysts
from performing the detailed design
functions which may be necessary under
the energy conservation measures phase
of these programas. This proviaion is
intended to excluda those individuals
having a financial interest in the
products or equipment acquired and
installed undar an energy conservation
measures grant. A State mus! eatablish
procedurea. as a part of its Stats Plan. to
implement these requirements. These
procedures muat also axcluda any other
individuals having financial intarests
which conflict with tha proper
performance of their duties. This
requirement should not be construed to
preclude technical asaistance analysts
{rom performing detailed design or
inspection services under tha energy
conservation measures phase of these

programs
Technical Assistance Procedures

It is esaential that a technijcal
assistance program consist of a
thorough survey and analyais of both
the building envelope and the building's
energy-using syatema. A few comments
suggested that thermographic
inspections of the building be required
as part of a technical assistance
program While such methods are a
valuable tool in analyzing a building. tha
final regulation does not specify any
methods to be utilized as partof a
technical asaistance program. It is left to
the discretion of the technical assistance
analyst to select tha mathods which. in
the analyst's judgment, are the moat

and other renewable resource measures,
is set forth in § 435.52 Solar maasures
aligible for funding include both active
and passive solar energy systems, as
well as other renewabla resource
measures. This list is not all inclusive.
Other measures identified in a technical
assistance program or an snergy audit
performed pursuant to Subpart C of 10
CFR Part 450, which have an average
simple payback of more than 1 ysar and
less than 15 years, may be included in
any grant application. A complete
description of such meaaures must
accompany the application. The
descriptior must includa calculations
and o&cr technical data which indicate
the projected cost and energy savings of
such measures. Af experimental energy
conservation measure for which an
applicant cannot adequately project
costs and energy aavings will not be
considered for funding.

Consideration of Solar and Other
Renewable Resource Measures

In view of comments recsived, and
due to the deairability of increased
utilization of solar anergy to reduce
consumption of non-renewabla energy
reaources, the final regulation reflects
greater emphasis on conversions to
solar and other renewable resource
systems, where appropriate.
Specifically. certain baaic data
regarding a building's potential for solar
applications will be collected during the
preliminary energy audit and energy
audit phasa of tha program. Upon
analysis of preliminary energy audit
data, the Ststa should be able to specify
in its State Plan the extent to which, and
by which methnds. utilization of solar
systems wiil be encouraged within that
State Each technical assistance
program must includa an avaluation of
the building's potential for solar
conversion and an identification of any
known roning ordinances and building
codes which may place restrictions on
or barriers to the installation of solar
energy systems. It is intended that,
Initially, the technical asaistance analyst
wiil evaiuate tha data collected during
the preliminary energy eudit and snergy
audit phese of the program. If, upon
complation of this initial evaluation, it 1s
determined that the building has

T
| N
~y

installation and use of equipment which
is normalily leased. such as computer
control systems, qualify as an eligible
conssrvation meaaurs. The final
ation has been changed to permit
grants for the costs of installing and
connecting leased equipment, auch as a
computer-operated energy monitoring ot
control syatem. However, the recurring
lease costs assoclated with leased
equipment, which typically include
maintenance and service costs. are not
eligibla for funding. To calculate the
simple payback period for leased
equipment, the procedure set forth in
§ 455.52(w) s be used. Thia
procedure is required to insure that
recurring lease costs are considered in
the overall evaluation of such a

proposed maaaurs.

Starting Date for Eligible Programs and ’
Measures -

Several comments requested a change
in a proviaion of the proposed ation
to permit the funding of techni
assistance programs and anergy
conservation measures, including solar
and other renewable resource measures,
begun prior to November 9, 1978. The
confarence committee report
accompanying NECPA indicates that
project coats incurred prior to November
9. 1978 are not to be conaidered eligible
for grant funding. Accordingly. this
suggestion has not been adopted.
However, expenditures for a technical
assistance program commenced on or
after November 9, 1978, may be wholly
or partially classified by the Secretary
as non-Federal funds for the purposes of
matching a grant for the acquiaition and
installation of energy conservation
measures identified by such technical
assistance program.

Applicant's Submissions lo States

A number of comments raised
questions concerning the manner in
which institutions are to file
applications for technical assistance
program grants and energy conservation
measures grants. The requirements
governing applications for grant funds
are contained in Subpart E of Part 453
and have been modified only slightly
from their propoaed form. Since
applicants must forward grant
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applications to a Stata for review,
evaluation and ranking, applicants may
also be required to submit their grant
applications in conformity with any
additional procedures or ments
prescribed by the State in the State Plan.
This regulation. however, does not
prohibit two or more institutions from
submitting a single application to the
State. Indeed, DOE States to
permit institutions to apply ’or prant
funds through a coordinat:ng agency
(such as the State. a State bospital or
school lacilities agency. or a regional or
district organization mncnung
schools or hospitals) ch could act as
an agent for institutions whose buildings
are covered by tha coordinating
agency’s application. The use of
coordinating agencies may: (1) Reduce
the administrative workload for
institutions, (2) introduce economies of
scala for spplicants, (3) allow
institutions, which might otherwise lack
the expertise or resources, to
participals, and (4) expedita the
processing of applications and the
adminjatration of the program.

State Evaluation and Ranking of Grant
Applications

The Stste evaluation and
requirements set forth in §§ 455.70 and
435 7 elicited a number of comments
and requests for clarification. These
provisions hava been revised pnmarily
to incorporate several suggeated
chsngea to the ranking criteria and to
clanfy the procedurs to be used for
ranking applications for technical
sssiatance programs and energy
conservation measures,

The evaluation and ranking process
nrescribed by Subpart F requires the
Stata to maka two determinations. First,
a State will review and evaluate an
apphcation to determine whether tha
applicant ia eligible for financial
assistance and thus s candidate for
inclusion in the Stata’s ranking process.
Elgibla spplicants muat conform to all
of the requirements of Subparts C, D and
E of Part 455, the requirements of the
approved Stale Plan, any State
environmental laws. and any other
spplicable laws or regulationa.
Applications of schools snd hospitala
must receive certifications from tha
State school or hospital facilities
agency. as the case may be. in order to
be ehigibla for Federal assistance This
certification process will take place
concurrently with the State's gvaluation
and ranking in s manner such that no
unnecessary dalay results An applicant
that does not conform to these
requirements or that fails tc receive
certification s not eligible for Federal

assistance and its tion should be
returned immedistaly to it, together with
an explanation of the application's
defRRienciee.

Second, a State will rank buildings for
+hich an eligible applicant has
requeated financial asaistance to
datermine, in accordance with the
criteria established in its State Plan,
which bufldings should be
recommended for up to 50 parcent
funding. Although a faw comments
recommended that States rank metered
facilities rather than buildings. DOE has
retained the wors refined requirement of
a buil by-buflding ranking, since
astimat consumption for
individual buildings can be calculated
using standard engineering procedures.

Section 455.71(a) establiahes detailed
criteria for ranking buildings for
technical assiatance programs.
will be ranked on tha bas!s of e
conservation potential as indicated
energy audits of those buildings and in
sccordance with the methods prescribed

by the State Plan Preference will be
given to buil for which an energy
audit was completed without the use of

Federal funds in the case of buildings
having equivalent energy canservation
potential

The ranking criterfa appBcable to
energy conservation measures set forth
in § 455.71(b] hava been modified oaly
siightly to reflect, among other thinga, a
preferenca for savings of oil over
savings of natural gas. Waights for each
prescribed criterion will be asaigned by
the State.

The product of the State ranking
process for technical sssistance
programs and energy conservation
measures will ba three lists of buildings
ranked in order of descending priority
based upon the criteria prescribed by
§ 455.71. There will be a separate list of
buildings for technical assiatance
programs for units of local government
and public care institutions, for
technical assistance programs far
schools and hospitals, and for anergy
conservation measures for schools and
hospitals.

At the request of an applicant fos an
energy conservation measurs grant, a
gioup of buildings may be ranked as a
single building if the application
requests funding for the scquisition and
installation of s single energy -
conservation measure which directly
involves sl of the buildings. This
permits applicants the option to seek
funding for measures that affect more
than one building. Insuch cases, an
spplicant will submi. tha average simpla
payback of the single measure proposed
for all of the buildings affected by that

318
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maeasure as well as avaraged data for all
tha buildings for the other ranking
criteria. Statea will rank tha bufldings
covered by such an application based
upon those avarages.

Within aach list, a Steta will indicate
tha ranking and the amount of financial
asaistance requasted for aach eligible
building. Tha State will also indicate tha
amount of fun recommended by the
State for aach building. Where the
amount recommended for any building
by tha State is leaa than the amount -
requeated by the applicant, the State
shall also indicata the reaaon for such
recommendation. Those bulldings
ranking highest on the lst will receive
financial asaistance within the amount
of funds allocated for each State for
grants up to 50 percent of eligible costs.

The Stata will perform two additional
reviews of each list of school and
hospital buildings. First, the State must
assure that neither achools not hospitals
are recommended far more than 70
percent of the total funds allocated for
technical aasistance programs and
energy conservation measursa

Second, the State must evaluate
school and hospital buildings for which
“severe hardship™ claims have been
made. With respect to those school and
hospital applications requesting such
funding, only those applications which
would otherwise qualify for grants up to
50 percent may be considered by the
State. For such qualified applications,
tha State must perform a separate
evaluation of the relative need of each
applicant. The evaluation must be
perfarmed in accordance with thae
procedures established by the State in
its State Plan in accordance with the
criteria set forth iu § 455.72(d){2). The
results of this evaluation will determine
the amount of additiona) Federal
funding, in excess of 50 percent. for
which each applicant is qualified. After
this evaluation has been completed,
buildings in a cless of severs hardship
shall be recommended for funding in
descending order of their energy saving
potential, determined pursuant to
§4 455.71 (a) and (b). These results will
be recorded within each liat for schools
and hospitals by indicating: (1) The
amount of additional hardship funding
requested for each building by each
application qualified for hardship
funding: snd (2) the amount of hardship
funding recommended by the State
based upon relative need, as determined
in accordance with its State Plan. to the
limit of the hardship funds aveilable.

Requests for hardship funding, as
determined by the State snd indicsted n
the State ranking, will be approved by
DOE to the extent that the total of all
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such requests for hardship funding does

not axceed 10 percent of the total
allocation of funds to tha State for

schools and hospitals in tha applicabla

grant programs cycla.

Prior to forwarding applications to the
Secretary, each Stata must certify that

each Institution recommended for
funding in any smount has given its

assurance that it ia willing and abla to
participata In tha program based on the
amounts recommendad by the Stata and

set forth in tha State's ranking of all
applications pursuant to § 435.71

It is anticigated that in soma cases the

amounts requested by eligibla

applicants will be less than the total

amount sllocated to the Statain a

particular grant program cycle ln such

cases, the State is exempt from the

ranking requirements of § 455.71 With

respect o eligible applications for
schools and hoapitals, the Stata is

exempt from the ranking requirements
only if the total amount requested for
grants up 1o 50 percent {s less than or
equal to the funds available for such

grants and the total amount

recommended for hardship funding is

less than or equal to the amount

reserved by the Stste for that purpose

Unobligated funds remaining st the

close of a grant program cycle will be
resliocated. if svailable, 10 s}l States In

tha succeeding gran} program cycle.
Economic Analysis Ranking Foctor

NECPA requires that DOE establish

criteria for ranking applications for

energy conservstion measures, Including

solar and other renewable resource

measures The primary ranking factor
selected for this phase of the program 1s
the measure’s cost-effectiveness Tha
proposed regulation specified s simple
payback methodology for this ranking

factor A number of comments were
received regarding the use of this
methodology Most of the comments

indicated that simple payback 1s not as

accurate in determining the cost-
effectiveness of s measure ag is life-
Gycle costing A life-cycle costing

methodology considers the time value of
money, fue?ypnce escalations and future
operating. maintenance snd other costs
over the Iife of the building or measure
The use of discounted paybsck was also

suggested Becsuse simple psyback

provides only an approximate indicetion

of sctusl cost-effectiveness. DOE hss
undertaken the development of a life-
cycls costing methodology which it

currently plans to adopt for evsluating

energy conservation measures ynder
this program However, this
methodology will not be available for

use during the first grant progrsm cycle

ERIC
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Therefore, the regulation specifies tha
use of tha simple payback mathodology,
but ancourages institutions to obtain a
lifa-cycle cost analyais for use in their
decision-making process for tha first
grant program cycle.

Sevaral comments ware also received
regarding tha 15-ysar simpla payback
“period limitation on anergy conservation
measures, including solar and other
renewabla resource maasures.
Comments ware approximately
balanced between those favoring a
shorter payback Fen'od limitation and
those hvomn onger payback period
limitation. er comments suggested
hat States be responsibla for
determining the limitation. No charge
has been made to the final regulation.
The 15-yaar simple payback limitation
on cll&lble measures approximates tha
limit that would result If measures were
determined to be cost-effective by a life-
cycle cost analysis (assuming a 10-
_percent real discount rate, current fual
price forecasts and a 25-yaar useful lifa
of the measure or building) Since DOE
intends to amend this regulation to
substitute lifecycle cost analysis for
simple payback. this provision may be
deleted at that time.

State Forwarding of Grant Applications

A number of comments suggested
changes to the requirement of § 435.72
thet States forward grant applications to
DOE only once each grant program
cycle. Some comments proposed to
permit States to forward applications for
financial aasistance continuously or at
several times during the grant program
cycle to reduce administrativa burdens
which might delay the attainment of
energ; savings Since NECPA
specifically limits the frequency of
application submittals, this provision
has not been sltered. Further. this single
submittal is likely to result 1n a more
equitable allocation of the svailable
funds by requiring the simultaneous
evaiuation of all applications received
during s single grant program cycle.

Grant Awards

Several comments requested that the
regulations clarify whether additional
funding will be available to sn applicant
in the same or a subsequent grant
program cycle to complete s technical
assistance program or energy
conservation measure that has already
been funded by a grant Section 455 80
has been amended 10 specify that no
additional assistance will be svailabla
to fund cost overruns In order to
promote sccurate cost calculation and
thereby sssure that only cost-effective
technical assistance programs and

enargy conservation meesures. including
solar or other renawabls resource
maasures, receiva Federal assistancs,
DOE shall award only one grant for any
technical assistance program or
conservation maasure for any building.

State Administrative Costs _

Thae subject of grant awards to dafray
Stata expenses incurred in
sdministration of this program alicited
numarous comments from States and
institutions. Sevaral comments favored
tha proposed provision allewing 50
percent matching grants \s Btates in
amounts not axceeding § percent of all
grants awarded to Inatitutiens within a
Stata Soma comments, however,
suggasted awsrding such grants as aarly
as possible In the grant pregram cycle to
help cover the significant expenditures
required for a Stata to develop a Stata
Plan and tg establish its system for
accepting and reviewing grant
applications before they are submitted
to DOE. It was also suggested that DOE
raise the allowsble percentage of
funding for the States.

DOE still anticipatas that 5 percent of
the grants awarded within a State will
provide the State with adequate funding.
when coupled with State matching
fundas, to administer affectively this
phase of the program. Howevaer,

§§ 455.82 and 455.83 have been revised
to permit earlier grant awards for this
purpose. As revised, s State may apply
for an administrative expense grant
concurrently with subthission of its
State Plan. For subsequent grant
program cycles, a Stste may apply for
an administrativa expense grant
immediately upon publication by DOR
of the amounts allocated for among tha
States for that grant program cycla Up
to 2 percent of tha amounts allocated to
the Stata for grants for technical
assistance programs and energy
conservstion measures will be availsbla
for administrativa axpense grants. For
the first grant program cycla. DOE plans
to award these 2 percent grants for State
administrativa costs st the time tha
State Plan is approved. L .
Subsequent to this Initis] application
for administrative costs. Ststes may
forward s second application to DOE
during each grant program cycle at the
time the State {orwards all the grant
applications eligible for technical
assistance programs snd enargy
conservation meapures. At that time,
States may spply for an administrative
expense grant up to an amount equal to
the difference between the Initial
amount awsrded for an administrative
expense grant for that grant program
cycle snd 5 percent of the total of all
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grants recommended for institutions in
that Stats in tha sams grant program
cycla. All grants for 5tata administrativa
axperises are subject 1o the 50 percent
matching requirements. The total of all
amounts requasted jo dafray State
administrativs expenses plus the total of
all amounts recommended to fund
technical assistsnce programs and
snergy conservstion maasures must be
less than or equal to the total amount
allocated for tha Stata.

The limitstions on State
sdministrative expenses set forth in
§ 455 B3 were sl80 revised pursuant to
comments received States’ expenses
may now include the scquisition of
services, such as computer, printing or
other services, directly supporting tha
Stats’s administrstion of the grant
progrsm In addition, the cost limit on
sny single item of equipment acquired
was rsised from $200 to $300. Items
costing 1n excess of $300 may only be
purchssed with the express consent of
the Secretary.

Allocation Formula

The formula established for allocating
{unds among the States for schoo:s and
hospitsls snd for units of local
government snd public care institutions
is designed to reflect the relative need
for financial assistance of each Stats.
The populstion snd climate of aach
State is considered to be the best
indicator of need. because these two
factors tend to reflect the number of
buildings eligible for sasistance and the
leve! of energy use within such
buildings, respectively. Total energy use
of the eligible institrtions within any
State 1s expected to be spproximately in
direct proportion to the product of these
factors. Bureau of Census estimates
were used ss the basis for sll population
data Populstion-weighted Stats
sversges for heating and cooling degree
days. as determined by the National
Oceanic and Atmospheric
Administrstion. were used to indicate
climste Although hesting and cooling
degree days do not precisely reflect the
differ=nt energy requirements of
build.ngs. they are the only indicators of
climste currently svailabls on a
population-weighted basis for s}l States.
DOE 18 examining possible altematives
10 the use of hesting and cooling degrea
daysin respons® to comments
concermning the formula These
aitzrnatived wiii no ™z available for use
In computing State sllocations during
the first grant program cycle If an
alternative messure of climate is
developed which more precisely reflects
actual energy use and the potential for
snergy conservatlion. the allocation

formula astablished by these rulas will
be appropnately amended at that time.

Fuel cost is used in the allocation
formula to reflect the special needs of
those regions where tha price of energy
is somewhat highar than tha national
avarage. And. finally, a portion of tha
availadbls funda is silocated equally
among sll States in order to reflect tha
minimum requirements necessary to
participate in the program and to sssure
that no Stata (except ths District of
Columbia and the eligible territories)
receive lesa than 0.5 percent of ths total
amounts appropristed, ss required by
section 398 of EPCA.

A number of comments ststed that the
formule for allocating funds smong
States was incorrect and thst the
allocation factors given in Table 4 of the
proposed regulation could not be

derived with the data and formula givan.
The regulstions havs been changed to
clarify ths factors in the allocation
formula. The danominator of ths fual
cost factor is tha summation of the fual
cost numerators of all States. Tha
denominator cf the population-climate
factor is the summastion of the
population-climata numerators of all
States. ln addition. thers were several
errors in the climats data given in Table
3 of the proposed regulation. The correct
dats for fuel cost, populstion and
climate sre set forth below in Tables 1, 2
and 3, respectively New allocation
factors appesr in Table 4, and the
allocation of funds among States for
local government and public care
buildings snd for schools and hospitals
for the first grant program cycle are
given in Table 5.
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Tt s prescribed by rule in accordance with
> the provisions of section 398 of EPCA.
Ui o Since tion and dhwf:r“ factors are
Aosrine  Gedash ' Loasl ‘Gow to be M‘l basis ullocnﬂn'
- e voard funda for schools and hospitals, as well
) betutuns as for units of local govmnc::. and
v public care institutions, DOE
Anshe 2 (Y=Y wase delermined thatit is equitable and
o re ynun ::: s totomthsm:c;lmuhlu
v ghoped s ting among the States all funds
Cyle :t'-: :m.. §.IE appropriated under 'n.:-d I for technical
Care ey assistance programs and snergy
Ot of Cot : 15700 & conservation measures. In conformity
Pavin uuy  Amae 887 with the requirements of section 398 of
Howel m mean wrm EPCA 10 percent of the amounts ~
aiod . s 1o 0w available will be allocated taking into
——— an o =% account energy coets. Another 80
o B XY ;3% percent of the amounts available will be
- ~a yeoye~ s  Allocated taking into account the
Lowsiare M3 o000 msa  population and climata of each Stats.
e :‘: m ;:: DOE has decidad to allocats mﬂ.bh
ol wasns  remaining 10 percent of the ava
— o :;';'“5" n208  funds 80 that 7 percent will be divided
me  smve e -qunuym;nauuﬁm;ndﬁh doa
mn Quam wnse«  remaining 3 percen alloca
.. proAS -y ware the basis of population and climate,
o, ~e mn %  bringing the total percentage allocated
",.':,._ roees m :: on the basis of population and climate to
Now Mastes ne 1 swam wasn  the 83 percent figure set forth in
———— 4507 EmAe  AwAR  § 455.101. This formula is used to assure
oo, o oo ,"M" :: that no eligible Stata receives less than
Oie ) A su2s2 0.5 percent of the funds allocated among
— pz o= me B
o e T "1 The additional requiremant to allocate
[
S ZOER 2 i
1
K nn ooyl Temn  inaclass of severe hardship (for
l';:. : :.nu- wiase additional fnancial assistance in excess
- ;O e S74T  of the 50 peroent Federal share, up to 80
g ne  twrse  mam percent of the tosts of technical
Wam Vegran nu sasn 707 assistance programs and energy
" som  ‘maw  ‘Tha  conservation measured) s satisfied by
;_ Sarmes _ om w4 T msss  the requirement that each State reserve
oy m-—or mss 10 percent of its allocation for schools
:;‘:- e~ t::f: e .ggi :oonp.ilhh ..d:] year to provide this
a onal financlal assistance.
us T
= [P0 R "™ State and Grantee Reporting
* Alecaiters e nijest W svelubily of Ao, Requirements

Several comments axpressed doubt as
to whether the formula set forth in
§ 435.101, allocating appropriations
among the States, conformed ) the
requiremants of sections 398 and 400H
of EPCA. The formula fully complies
with the requirements of (he law.
Pursuant to section 400H of EPCA, the
Secretary must allocate grants for units

of local government and public care
institutions among tha States based
upon the population and climata of each
State and such other factors as the
Secretary deems appropriate. The
Secretary must also assure that the
funds appropriated for grants to schools
and hospitals are allocated among the
States on the basis of a formula to be

QL
4]
&0

Sections 435.83 and 455.73 have been
revised in the final regulation to include
the requirement that States and grantees
which have received financial
assistance for energy conservetion
measures submit regular reports on
energy use. These reports are intended
to indicata the energy use reductions
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that hava been realized as a result of
anergy conservalion maintenance and
operating procedures and energy
conservation measures. This
requirement was added to insure that
the States and DOE hava available
acgurata information on the actual
anargy savings resulting from these
programs. Further, these reports will
encourage participating institutions to

establiah sound. ongoing energy
management practices. An essential

ingredient of any affectiva energy
management program is tha monitoring
of actual energy uss lavels. These
practices are expected to provids
significant long-tarm benefits to .
institutiofis in maintaining efficient
operations. Grantees will submit repocts
annually to the States. The States will
summarize tha reports submtted by the
grantees and report the results to DOE
in an annual report. Data and
Information contained in the reports
prepared by the grantees will be
collected and maintained on a monthly
basis or for a period consistent with the
billing cycle associated with the
relevant fuel type. This reporting
requirement will apply for three years or
for the life of these programs, whichever
is shorter.

Comments DOE Could Not Incorporate

DOE received many comments in
response to tha notice of proposed
rulemaking which suggested revisions to
the regulation which the Department
was unsbla to incorporate in the final
regulation. These comments included
suggestions (o' eliminate the matching
funds requirement; fund energy
conservation measures for units of local

. government snd public care institutions;

Q

permit the funding of administrativa
buildings owned by local education
agencies: alter or eliminate the
requirement for conformity with tha
provisions of the Davis-Bacon Act; fund
technical assistance programs and
energy conservslion measures
commenced prior to November 9, 1978;
eliminste the requirement that funds not
obligated be reallocated in the next
gran! program cycla; and permit units of
local government and public care
institutions to qualify for hardship
funding. Each of these comments
proposes s revision to s specific
requirement of NECPA Thus. DOE
could not and did not incorporste these
comments in this regulstion.

V. Additional Informa. on
Environmental Assessment

DOE prepared an environmental
assassment of tha entire Title [l NECPA

RIC ‘
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programs. Notice of tha public
availabllity of that environmental

assesament, together with tha negativa
datarmination of anvironmantal impact
reached pursuant to an svaluation of the
environmental assesamant, was
published in the Federsl Register on
March 12, 1979 (44 FR 13554). The
negative datarmination concluded that
the programs established by Titla Ul of
NECPA did not constituta major Federal
actions significantly affecting tha quality
of tha human environment pursuant to
Section 102(2)}{C) of tha Natianal
Eavironmental Policy Act of 1909
(NEPA). as amended (42 U S.C. 4321 ot
8eq.). No material comments were
received during the public comment
period. Consequently, DOE has
finalized, and will act in accordance
with, thit negativa determination.

Regulatory Analysis and Effective Date

The proposed regulation was
reviewed In accordance with Executiva
Order 12044. 43 FR 12861, and was
determined to be a “significant
regulation™ likely to have a “major
impact.” The proposed regulation was
also reviewed in accordance with OMB
Circular A-118 and was determined to
be a major policy and program initiative.

In consideration of the rapid deplation
of the Nation's nonrenewable gnergy
resources and the short-term ftatutory
deadlina for issuance of regulations
implementing NECPA Title I programs,
tha Undar Secretary of DOE has
determined that it is contrary to tha
public interest to delay issuance of this

" regulation for preparation of a

regulatory analysis and an urban and
community impact analysis. However.
DOE is in tha process of preparing such
analyses which will be made svailable
for public review and comment within
90 days qf the publication of this
regulation. Based on the findings of
these analyses snd any comments
received following public review. DOE
may propose appropriate amendments
to this regulation. .

Also. for the reasons just noted. good
cause exists to make this regulation
effective upon publication, rather than
30 dsys thereafter ss would otherwise
be required under the Administrstive
Procedure Act. In consideration of the
foregoing. Part 455 of Chapter IL, Title 10
of the Coda of Federal Regulations is
amended by adding new Subparts C
through L as set forth below. This
ameodment shall be effective April17.
1979

323

lasued in Wsshington. D.C.. April &, 1878,
Owd G. Wokdham, -
Amistont Secrvtary. Convervetive and Baiar Applicetusss,
Deparsnent of Regrgy

10 CFR Part 485 is amended by
establishing new Subparts C. D.E\ F, G,
H and I as follows:

Subpert C—Technical Assistance Programe
for Schools, Hoepitala, Units of Locsl
QGovernmernt, and Public Care hﬂmmu’
Sec.

485.40 Purpose snd scope.

438.41 Eigibility,

455.42 Contents of program.

Subpert D—Energy Conservation Messurss
for S8chools and Hoepitals

45580 Purpose snd scope.

485.51 Eligibility.

435.32 Contents of progrsm.

Subpart E—Appiicant Responsibilities

458.80 Grant spplication submittals.

435.81 Applicant certifications.

455.02 Grant spplications for State
sdministrativs sxpenses.

455.63 Crsntee records and reports.

Subpart F—State Responeibiiities

455.70 Ststa svslustion of grant
spplications.

455.71 Ststs ranking of grant spplications.

458.72 Forwarding of spplications.

4558.73 State duties.

Subpart G—Grant Awards

435.80 Approval of grant spplications.

458.81 Grant swards {or units of local
government and public care institutions.

455.82 Grent swards for schools and
bospitals.

43583 Grant awards for State
sdministrativs expenses.

. Subpart H-—State Plan Develcpment and

Approval

43390 Contents of State plan.

455.91 Submission and spproval of Stste
plans.

45582 Siste plans devsioped by the
Secretary

Subpart i—ABocation of Appropriations
Among the States

453100 Allocation of funds.

455101 Allocation formulas.

455102 Reallocation of funds.

Authority: Title I of the Nstiona! Energy
Conservstion Policy Act. Pub. L. 93810, 92
Sts! 3208 et seq.. which estsblishes Psrts G
snd H of Titla Il of the Energy Policy snd
Conservstion Act. Pub L 94-183. 42 US.C.
6321 at seq.. Section 385(s)(2). 2 USC.
6325(8)(2). of the Enargy Conservstion snd
Production Act. Pub L 94-388. 42 U 8.C. 3801
at seq . Department of Energy Organization
Act Pub L 8591 42U SC. 7101 ot seq

-194-

s

-J--




l Fodueral Ragister / Vol. 4. No. 78 / Twesday. April 17, 1978 / Rules and Regulations n
Subpert C—Technical Assistance and cost savings likely to be reslized {A) Assume that all energy savings
. nmnmmm from. acquiring and installing sech obtained from energy conservation
of Local Government, and Public Care  snergy conservation maasure, including  maintenance and operating procedures
Institutions solar and other renewable resource have bees realized;
measures, that Indicata s ulﬂl.ﬁ.?m {B) Calculate the total energy and
145840 Purpose and scope. potential for saving energy upom  energy cost savings, by fual type,

This subpart what the technical assistance analyst's initlal  expected to result from the acquisition
constitutes a t assistance consideration. and installation of all recommendsd
program eligibla for financial assistance (b) At the conclusion of & technical energy conservation meesures, taking
under thig part, and sets forth the assistance proy the technical into account the interaction among the
aligibility criteria for schools, hospitals,  essistance m.h.n  prepare o final  various measures; and,
units of local government and public report which shall include— {C) Calculata that portion of tha total
care institutions to receive grants for (1) A description of buflding energy and energy cost sa as

' technical assistance to be performed in characteristics and energy data determined in (B) above, a utable to
buildings owned by such institutions. including— - each individua) energy conservation
{1) Tha results of tha preliminary measurs.
§455.41 Enghimy. eneryy sudit and energy andit {or its (vii) The simpla payback perfod of

To be aligible to receiva Anancial equivalent) of tha building each mm.nd.g. enargy conservation.
aasistance for a technical assistance (i) The operating characteristics of measure, taking into account the
program, an applicant must— energy using systems; and {nteractinns among tha various

(a) Be & schoel, hospital, unit of local (i) The estimated remaining useful measures. Tha simple payback period is
governmaent or public care institution, all  |ife of the building calculated by dividing the estimated
83 defined in § 4552, or & coordinating (2} An analysis of tha astimated total cost of the measure, es determined
agency representing a ﬁ.utitw anergy consumption of the building. pursuant to § 455.42(b)(5)(Li}. by the
institutions and which ganied  fuel type (In total Btu's and Btu/sq. estimated annual cost saving accruing
suthority by the institutions to act n yr), at optimum efficiency (sssuming from the measure, as determined

. their beh implementation of all energy pursuant to § 455.42{b){5)(vi). For tha

{b) Be localed in a State which has an  conservetion maintenance and purposes of ranking applications, the
lpr’vved Stsis Plan as described in opersting procedures): simpla payback period shall be
Subpart H of this part: (3) An evalnation of the bullding's calculated using the cost savings

(c) Have conducted an energy sudit or  potential for solar conversion, resulting fram energy ssvings only,
its squivalent, us determined by the particularly for water hesting sywtems determined on the basis of current
State in accordance with the State Plan, (4) A listing of any known local zaning snergy prices. The estimated cost of the
for the building for which Bnancial ordinances and bullding codes which measure shall be the total cost for
assistance is 10 be requested, may restrict the installation of solar d and other professional services
subsequent 1o the most recent ~ systems; (excluding costs of a technical
construction, reconfigurstion or (5) A description and analysis of all asaistance m), if any, and
utilization change which significantly recommendations, {f any, for acquisition acquisition instellation costs. Other
modified gnergy use within the building  and installation of anergy conservation economic analyses, such as lifecycls

a (d) Giva assurance that it has measures, including solar and other costing, which consider all costs and
implemented all energy conservation renewabla resource measures, setting cos! savings, such as maintenance costs
maintenance and opersting procedures forth— and/ar savings. resulting from an energy
identified as a m:ﬂ'of the energy audit, (1) A description of each conservation meesure, aie
or provide s satisfactory written recommended energy conservation recommended. but not required, for use
justification for not Lmplementing any measure; by the institution in its decision-making
specific maintenance and operating (1) An estimete of the cost of design, process;
procedures so identified, and, acquisition and installstion of sach (8) A listing of energy use and cost

(e) Submit aa spplication in energy conservation measure; data for each fuel type used for the prior
accordance with the provisions of this (if) An estimste of the useful life of 12-month period. .
part and the approved State Plan. uah)tx;ruuc::nm‘l:&meum {7) A signed and dated certification

V) An estimate o ases or t the technical assistance program
$458.42 Conterts of program. decroases in maintenance and operating :: been oonduct:;h’a aooord’;nce with

. {s) A technical sssistance program costs that would result from each energy 30 requirements of this section and the
shall be conducted by a qualified conservation massure, if any; grant application and that the data
technical assistance analyst, who shall (v) An estimata of the salvage value presented is accurats to the best of the
consider all poseibla energy or disposal cost of each eneryy technical assistance analyst's
conservation measures for a building, conservation measure at the end of its knowledge.
inciuding solar or other renewabla useful life, If any;
resource measures. A technical (vi) An estimate of the annual energy Subpart D—Energy Conservation
assistance program shall! include a and energy cos savings (using current Measures for Schools and Hospitals
detailed engineering analysis to identify  energy prices) expected from the }

l the estimated costs of. and the energy acquisition and installation of sach §458.50 Purposs and scope.
and cost savingr likaly to be realized anergy conservation messure. In This subpart specifies what
from. implemanting sach tdentified calculating tha potential enargy cost constitutes an energy conservation
energy conservation maintenance and savings of each rccommd:xycne measure that may receive financial

' operating procedurs. A technical conservation measury, including solar or  assistance under this part and sety forth
assistance program shall also identify other renewabla resource measure, the eligibllity criteria for schools and
tha estimated cost of, and the energy technical asaistance analysts shall— hospitals to receive grants for energy

\
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conservetion measures, including solar
and other renewable resource meesures.

45651 Enghimy.

(a} To be eligible to receive Anancial
assistance for sn energy conservation
mesaure, including solar or other
renewable resource measure, an
applicant must— ’

{1) Be & school or hoapital, or both a3
defined in § 455.2 or a coordinating
agency which represents groupe of
eligible institutions and which has been
grantad euthority by the institutions to
act in their beh

(2) Be located in & State which has an
approved State Plan as described in
Subpart H of this part

(3) Have completed a technical
assistance program or ita equivalent, ae
determined by the State in accordance
with the State Plan, for the building for
which financial assistance is to be
requested. subsequent to the most recent
constructivn, reconfiguration or ’
utllization chenge to the building which
significantly modified energy use within
the building

[4) Have implemented all energy
conservation maintenance and
operating procédures which are
identified as the result of an energy
audit and a technical sssistance
program. or have pruvided a satisfactory
written justification for not
implementing any specific maintenance
and opereting procedures »o identified;

(3) Have no plan or intention at the
time of application to close or otherwise
dispose of the building for which
financial aasistance is to be requested
within the simple payback period of any
energy conservation measure
recommended for that building and

(6) Submit an spplication in
accordance with the provisions of this
part and the spproved State Plan.

(b) To be eligible for financial
assistance. the simple payback period of
eech energy conservation measurs for
which financial assistance is requested
shall not be less than 1 year nor greater
than 13 years, and the estimeted uaeful
life of the measure shall be greeter than
tts simpie payback period.

§ 45852 Contents of program.

The programs to be funded under this
part will be for the design. acquisition
end installation of energy conservation
meesures to reduce energy consumption
or measures to allow the use of solar or
other alternative energy resources for -
schools and hospitals. Such measures
include. but are not necessarily limited
to—

(s) Insulation, which resists heat
transfer from the mechanical systems to

the lumundl.n‘ spacs, for bare pipes,
water heaters, hot water storage tanks,
chilled water piping. ductwork and other
uninsulated mechanical equipment
carrying an above or below amblent
temperature fluid;

(b) Roof insulation. which resists heat
transfer through the root:

{c) Ca! insulation, (natalled either
above or below tha cetling. which reeists
heat transfer through the ceiling

(d) Wall insulation, which resists heat
transfer through the wall;

() Floor inaulation. which resiats heat
transfer through the floor;

(f) Storm windows, which are an
additional window, normally installed
to the exterior, but which may be
installed to the interior of the primary or
ordinary window, to increase resistance
to heat transfer, and to decreass air
infiltration through the window
nasembly;

{g) Storm doors, which are an extra
door installed to the exterior of an
exterior door, but also may be installed
as part of the entrance vestibule, to
decrease heat transfer and air
infiltration through the building entrance
ways

(h) Multiglazed window or dooe
systems, which are a single glass unit
consisting of multiple layers of glass
separated by s hermetically sealed air
space, which provide greater resiatance
1o heat tranefer;

(i) Reducton in glase ares (in other
than south-facing gndng systemas)
through use of methods auch aa bricking
and insulated paneling which decreases
beat transfer and air infiltration:

{J) Heat absorbing or heat reflective
glezed and coated window and door
systems, which are apecially treated,
coated or laminated glazing systems to
absorb or reflect solar heat,

(k) Caulking. which is placed in joints
of buildings or window or door systems
to prevent the passage of air and
moisture through the building envelope:

(1) Weatherstripping. which consiats
of strips of flexible material placed over,
under, or in movable joints of windows
and doors 10 reduce the passage of sir
and moisture;

{m) Automatic energy control systems.
such as mixed air temperature reset
devices: cooling coll discherge
temperature reset davices. hot deck
temperature reast devices; economizer
controls; enthalpy controls, night
setback thermostets; time cl to
stert/stop selected heating. ventileting
=ud air conditioning systems,
refrigeration equipment. hot water

nerstors. and associsted pumps and
ans: thermostatic radiator valves, snd
central computer control systems. which
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adfust the supply of heating cooling,

' and ventilation to meet space

conditioning requirements;

(n) Equipmant required to operate or
cuavert to variable energy supply.
including—

(1) Automatic ventilating systems to
turnoff or vary the consumption of
energy systems to deliver no more
energy than required ot any operating
point;

(2) Constant volums air diatribution
systems altered to variable air flow
systems by the addition of variable air
flow boxes. fan volume control dampers
and related climatic controls; or

(3) Water spray coils for adiebatic
cooling during appropriste weather
conditions:

(o) Passive solar systems, such as
direct gain glazing systems, mass
[trombe) wall systems, thermal pond
systems, and thermosyphon systems,
which utilize elements of the puilding to
collect, stors and distribute solar energy
for heting and/or cooling, and in which
heat flow is by natural means
(conduction, convection, radiation or
evaporation}

{p) Solar space heating or cooling
systems, which consist of solar
collectors, and associsted thermal
storage, heat e pumpe, fans,
controls, piping and ducting |

() solar electric genersting systems,
which consiat of photovoltaic solar
collectors and sasociated glectric
atorage and contrls, or concentrating
solar collectors and generating
equipment, or wind energy conversion
systems;

(r) Solar domestic hot water heating
systems, which consiat of solar
collectors, and sasociated thermal
atorage. heat exchangers, pumps,
controls and piping. for systems such as
domestic hot water, laundry, kitchen,
and boller water makeup:

(s) Pumace or utility plant
modifications, which consist of the
installation of equipment to achieve
reduction in fuel consumption. or to
convert to renewable energy sources or
coal. including— ,

(1) Replacement burners, furnaces.

ers, or any combination thereof,
which are designed to substantially
reduce the amount of fuel consumed as
a result of increased combustion
efficiency;

(2) Electrical or mechanical furnace
Ignition systems which eliminate
continuous enargy use

(3) Devices for modifying flue
openings. such aa dampers and heat
exchangers, which {ncrease the
efficiency of the total heating systems;

-196-




'..‘I' -aE s lllf ok N o o. ‘I'I G O A & an ow III‘|I.IIII L

|
(

FRiC

Aruitoxt provided by Eic:

—

Foderal Regioler / Vol 4. No. 78 / Tuesday. April 17. 1979 / Rules and Ragulations

22081

{4) Automatic combustion coatrol
systams. which improve burner
opersting performancs to reduce
consumption of fuel during full- and
part-load operstion;

(3) Devices, such aa turbulators and
flow reatrictors, for modifying the
capacity of boilers or hot water units to
reduce ovarsized equipment to a proper
siza (after tha other bullding
modifications) and to increase tha full
snd part-load afficiency of tha primary
equipment; and

(8) Equipment required to convert oil-
fired snd gas-fired units to alternative
energy sources. including coal;

(1) Lighting fixture modifications and
sssociated rewiring, which reduca the
walts per square foot required for
illumination through use of such
measures ss lamp sources of higher
efficiency. or use of non-uniform task
lighting design. Lighting fixture
modifications that increase tha general
{lumination leval of a facility shall not
be eligibla for funding unless the
incresse is necessary to conform to any
spplicable Stata or local building code;

(u) Energy recovery systems which
reduce energy used In heating and
cooling systems by—

(1) Direct recycling of uncontaminated
sir, which has been conditioned, to an
sdjacent area for heating. cooling or
ventilstion mekeup air; \

(2) Exhaust air heat recovery to
prehest outsida air supply with heat
recovery devices such as rotary afr
wheels. plsta heat exchsngers, non-
regenerative heat-pipe devices, and run-
sround loop systems, or

(3) Punfying with charcoal or other
mediums and recyc! ng exhaust air from /
toilet sreas, dining rooms, and lounges,
snd other building areas.

(v) Cogeneration systems which
produce stesm. hest. or other forms of
energy as well ss electricity for use
primarily within s building or complex
of buildings snd which meet such fuel
efficiency requirements ss may be
prescribed or approved by DOE and
which may be new heat recovery
equipment sdded to existing electrical
generstion systems;

{w) Any otherwise eligible energy
conservation messure that involves
lessed equipment, which will sava s
substsntia} smount of energy Only the
costs of instsllation and connection of
such lessed equipment are eligible for
financis! assistance under this program.
For purposes of ranking. pursuant to
§ 455 71(bX1). s building for which a
laased maasure has been proposed. tha
simpla payback period shall be
determinad by dividing the total
installation snd connection costs by tha

result of aubtracting the average annual
recurring lease costs from tha projected
sverage annual energy cost saving

{x) Any other meaaurss an energy
audit or a technical assistancs report
showa, to the satisfaction of the
Secratary, will save a substantial
amount of anergy. Such maasures must
be specifically idantified In the grant
application, and a completa description
of the maasurs, togethar with
calculations and othar technical dala
supporting tha projected cost and energy
savings must be included in the
spplication.

Subpart E—Appiicant Responsibifities
§ 45560 Grant appiicstion submittaie.

() Each aligible applicant desiring to
receive financed assistanca shall fila an
spplicant in accordance with tha
provisions of this subpart and the
approved Stata Plan of the Stata in
which such building is located. The
spplication, which may be amended in
accordance with applicabla State
prox edures at any tima prior to the
State  final determination thereon, shall
be filec with the State energy agency
designa‘ -d in tha State Plan.

(b} Applications from schools, _
hospitals, units of local govarnment,
public care institutions and coordinating
agenciea for financial assiatance for
technical assistance programs shall
include—

(1) Tha applicant’s name snd mailing
sddress;

(2) A written ststement certifying that
the applicant s aligible under § 435.41;

(3) The results of the preliminary
energy sudit and enargy audit {or its
equivalent) for each building for which
financial assistance is requested;

(4) A project budget, by building.
which stipulstes the intended use of all
Federal and non-Federal funds. and
identifies the sources snd amounts of
non-Federal funds. including in-kind
contributions {limited to the goods snd
services described in OMB Circular A-
102. "Uniform Administrativa
Requirements for Grants-in-Aid to Stats
and Local Governments™. which are
directly related to the project and do not
include funds derived from revenua
shering or other Feders! sources). to be
used to meel the cost-sharing
requirements described in Subpart G of
this part, R

(5) A brief deacription, by building. of
the propoaed technical sssistence
program. including s schedula. with

appropriste milestone dates. for
completing the technical assistance
program. and

(8) Additional information required by
tha applicabla Stata Plan, and any other
information which tha applicant desires
to have conaidered. such as information
to support an application from a school
or hospital for financial assistancs in
axcess of the 50 percent Pedersl share
on the basis of severs hardship.

{c) Applications from schools or
hospitals and coordinating agencies for
financial assistance for anergy
conservation maasures. including solar
and other renewabla resource measures,
shall include—

(1) Tha applicant’'s name and malling
address;

(2) A written statement certifying that
the applicant is eligible under § 455.51;

(3) Idantification of each building
pur:.ant to 10 CFR 450.42(a) (1) through
(5) for which finaricial assistance is
requested. including—

(i) Nama or other identification of
each building and its sddresa,

(i) Building category:

(iif) Deacription of functional use;

(iv) Ownership; and

(v) Size of building expressed in gross
square foet.

(4) A project budget, by building,
which stipulates the intended use of all
Federal and non-Federa) funds, and
identifias the aources and amounts of
non-Federal funds, including in-kind
contributions (limited to the goods and
servicea described in OMB Circular A-
102 “Uniform Requirements for Grants-
in-Aid to Stata and Local Governments™.
which are directly relsted to the project
and do not includa funds derived from
révenua sharing or othar Federal
sourges), to be used to meet the cost-
sharing requirements described in
Subpart G of this part;

(3) A schedule, including appropriste
milestona dstea, for the completion of
the design, scquisition and instsllation
of the proposed energy conservstion
measures for esch building

(8) A list, by building. of the specific
energy conservstion measures proposed
for funding. indicsting the cost of each
messure, tha estimated energy snd
energy cost ssvings of each measure, the
projected simple payback period for
aach measure. computed in accordance
with the methodology deacribed in
§ 455 42(b)(5)(vi]) or § 455 52(w). as the
case msy be. and the sverage simple
psyback period for all measures
proposed for the building. The average
simple payback period of all measures
proposed shall be determined by
dividing the tots] estimated cost by the
tots] projected snnual cest saving {from
energy ssvings only):

(7) A tachnical sssistance report,
completed since the most recent
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construction, reconfiguration or
utilization change ‘o the building which
significantly modified energy use, for
aach building

{8} If the applicant Is aware of any
adverse anvironmental impact which
may arise from adoption of any ena
conservation masaure. an anslysis
that impact and the applicant’s plan to
minimize or avold such Impact and °

(9) Additional information required by
the applicable State Plan, and any
additional information which the
applicant desires to have considersd,
such aa Information to support an
application for financial assistance in
uxcess of the 50 percent Federal share
on the basia of severe hardship.

(d) PFinancia) assistance ‘or units of
local government and public care
institutions will be provided only for
buil which are owned and
primarily occupied by offices or
agencies of a unit of local government or
public care ingtitution and which are not
intended for seasonal use and not
utilized primarily as a school or hospital
eligible L assistance under this
program.

{a) Pinancia) assistance provided ta a
school which is a local education agency
as defined in § 455.2 must not be nsed
for a technical assistance program or
acquisifion or installafioe of any energy
conservation measure in any buflding of
such agency which s used principally
for administration.

- §48881 Applicant Certificeliona.

Applications for financial assistance
for tochnical assistance programa and
energy conservation measures, including
solar and other renewabls resource
measures, shall include a signed
statement that the applicant—

(a) Haa satisfied the requirements st
forth in § 4558.00;

(b} Will expend granted funds for the
purpose stated in tﬁ‘npplicnﬂon and in
complance with the requirementa of this
part and the applicabla approved State
Plax

{¢) Has implemanted all energy
conservation maintenance and
operating procedures recommended as a
result of the energy sudit and, for
applications for energy conservation
measures, those recommended in tha
report obtained under a technical
assistance program. If any such
procedure has not been implemented.
the application shall contain a
satisfactory written justification for not
implementing that procedurs;

{d) Will obtain from the technical
assiatance analyst, before tha analyst
performa any work in connection with o
technical assistance program or energy

conservation measure, a signed
statement that the technical
asaistance analyst has no coaflicting
financial intcrests and s otherwise
qualifed to perform the duties of a
technical assistance analyst in
accordance with the standards and
criteria established n the approved
State Plam; -~

{¢) Will not enter Into any contract
relating to an energy conservation
measure, which requires or may require
expenditure of more than $5,000
{axcluding technical assistance costs).
that does not conform to the provisions
of the Davis-Bacon Act (40 US.C.
section 278a to 278s-8) pertalning to
minimum wages for construction in the
applicant’s locality; and

{f) Will comply with all reporting
requirements contained In § 455.83.

§455.62 Grant Applications For State
Administrative Expensss.

{a) Bach State destring 10 receive
grants 10 help defray Stats ’
administrafive expenses shall file
applications therefor in sccordance whh
the provisions of this section. Each State
may apply for an amount not excesding
2 percent of its total allocation for
technical assistance and energy
conservation measures during the initial
srant program cycle to the Secretary at
any tima afier the State forwards its
Stata Plan to the Secretary for approval
or, for subsequent grant program cycles,
any time afier notice by DOE of the
amounts allocated to aach Stats for that
grant program cycle. In addition, each
State after it makes the submittal te
DOE required under § 455.72 may apply
for a Further grant not exceeding §
percent of the total of all grant awards
for technical assistance and energy
conservation measures within that State
in that grant program cycle. less any
amounts previously awarded the Stats
for administrative expenses in the same
grant program cyda.

(b) Applications for inancial
assistance to defray Stata
administrative expenses shall include—

{1) The name and address of the
person designated by tha Stats to be
responsible for the Stata’s functions
under this part and

{2) Ap itemized bu which
stipulates the Intended use of all Federul
and non-Faderal funda, for only those
Stata adminiatrativa axpenses listed in
§ 455.83(b). and which identifies the
sources and amounts of tha requlred
matching non-Federa] funds. Including
in-kind contributions {limited to the
goods and services described in OMB
Circular A-102. "Uniform Requirements
for Grants-in-aid to Stata and Local
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GCovernments™, which are directly
related to the project and do not include
funds derived from revenne sharing or
other Federal sources). to be used to
meet the cost-sharing requirements
described in Subpart G of this part

§454.53 Grantes Recordes and Reperta.

(a) Each Stats, school, hospital, unit of
local government, public care institution
and coordinating agency which receives
a grant for & technical assistance
program, energy conservatioa maasure,
including solar and other renewable
resource measure, or State
administrative expenses shall keep al!
the records required by § 4554,

(b) By the end of Janvary and July of
each ysar sach grantee shall, until the
grantee’s program haa been concluded,
submit a ‘o tha State which shall
datall and discuse—~

(1) Milestones accomplished. those
not accomplished, status of in-progress
activities, problems sncountered, and
remedial actions, if any, planned: and

{2) Pinancial status reports completed
in sccordance with the documents listed
in § 4353 Minancia) status reports must
be submitted simultaneously to both the
Stata and the Secretary.

(c} Within 90 days of concluding a
technical assistance program or
installation of funded energy
conservation measures, including solar
and other renewabla resource measures,
tha grantee shall submit a Ana) report to
tha Stata and a suiamary thereoi *o the
Secretary which shall detail and
discuas, as applicable—

(1) A swamary of all work
accomplished;

{2) Problems encountered ~

{3) Final financial reports completed
In accardance with tha documents listed
in § 435.3;

(4) For @ complated technical
assistance progrim—

g) Tha technical assistance report:
an

{ii) A recommendsd plan to implement
energy conservation malitenance and
operating procedures, and plans to
acquire and install energy conservation
measures, including solar and other
renewable resor.ce measures;

{5) For comrplated energy conservation
measurss inchuding solar and other
renewable resource measures—

(1) A listng and description of energy
conservation maasures acquired and
installed:

{if) A inal projected simple payback
period, com.puted In accordance with
§ 455.42, for cach building s
and utilixing ths actual costs for aa
messure and all the maasures. taken as
a whole; and
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(ii) A statement that the completed
modifications (material, equipment and
inetallation) conform to the report on the
technical assistance program and the
spproved grant application

(d) Granteas shall keep all records
required by this seétion for & minimum
of three yasrs after complation of the
technical sssistance program or anergy
conservation maasure for which the
grant was swarded.

(a) Grantees shall submit annual
teporis to ths State covaring each year
of the three-year penod following
installation of an enargy conservation
measure or measures, or for the life of
the program, whichevar is shorter. Such
annual reports shall identify sach
building and shali provide data on the
actual energy use of that building for the
preceeding 12-month period. Energy use
shall be presented on a monthly or
quarterly, as well as an annual basis,
consistent with ths energy billing cycle
for the buwilding. Annyal reportp shal! be
submitted within 80 days of the closs of
each 12-month period

Subpart F—State Responsibilities

§ 45570 State Evalustion of Grant
Appicationa. -

(a) If an spplication received by »
State is reviewed and evaluated by that
State snd determined to be In
comphance with Subpartd C. D and E of
this part. § 455 70(b). any sdditonal
requirements of the spproved Stata Plan,
State environmental lawb. and other
spphcable laws and regulstions, then
such spplication will be eligible for
financial sssistance.

{b) Concurrently with its evaluation
snd ranking of grant applications
pursuant to § 455 71, the State will
forwerd each spplication for a school or
hospital to the State schoal facilities
sgency or the State hospital facilities
sgency, as the case may be, for review
and certification thst each school
spplicstion is consistent with related
State programs for educational facilities,
snd esch hospital spplication ls
consistent with State haalth plans under
sections 1524(c)(2) and 1603 of the Public
Health Service Act (42 U.S.C. 300m—3$
snd 3000-2. respectively), and that each
has been coordinated through the
review mechanisms under section 1523
of tha Public Heslth Service Act (42
U S C. 300m-2) and section 1122 of the
Socis] Security"Act. No application from
s school or hospital shall be aligible for
funding until such certification has been
tseued.

§ 46571  State Ranking of Grant
Applications.

All dligible applications recsived by
the Stsls will be ranked by the State on
an indlvidual building-by-building basia.

(a) Por technical assiatence programs,
buildings shall be ranked in descending
priority based upon the nnergg
conaervation potential of the bullding aa
determined from an snergy audit (or its
equivelent) in accordance with the
procedures estsbliahed in the State Plan
end one or more of the msthode
indicated in 10 CFR 450.43(c). In the case
of buildings having equivalent energy
consarvation potential, preference shall
be given to those buildings which have
completed an energy sudit without the
use of Federal funds.

(1) Each State shall develop separste
rankings for all buildings covared by
eligible applications for—

(1) Technical tssiatance pi sms for
units of local governments and public
care institutions, and .

(11) Technical asaistance programs for
schools and hospitals. ~

(2) Within each ranking for technical
sssistance, s State shall indicate the
amount of financial assistance
requested by ths applicant for each
eligible building and, for those buildings
with the higheat ranking within the
limits of the Stats's allocation, the
amount recommended for funding. If the
amount recommended ia less than the
amount requeated by the applicant, the
list shall also indicate the reason for |
that recommendstion.

(b) For energy conservation measurea,
including solar or other renewabls
energy resource, buildings shall be
ranked in descending priorit; Several
buildings may be ranked as a singla
building if the application proposes s
single energy conservstion measure
which directly involves all of the
buildings. States shall indicate the
amount of financial assistance
requested by the applicant for each
eligible building snd. for those buildings
with tha highest ranking within the
limits of the State's allocation, the
amount recommended for funding. If the
amount recommended is less than the
amount requested by the applicant, ths
list shall also indicate the reason for
that recommendstion. Buildings shall be
ranked in accordsnce with tha
procedures established by the State
Plan. on the basis of the information
developed during a technical assistance
program (or its equivalent) for the
building and the criteria for ranking
applications, which are listed below in
the descending order in which weights
for each criterion are to be applied by
the State—
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(1) The average simple payback
pericd of all energy conservstion
measures proposed for the building.
determined by dividing the total
estimated cost by tha total projected
annual energy cost savings:

(2) The type(s) of energy source(s) to
which conversion is proposed (with
weighting adjustmenta directly
proportional to the ratio of ths snnual
enargy cost savings of the convarsion
maeasure to ths total annual energy coat
aavings of all measures proposed fora
given building). Including in descending
priority—

(I) Renewable, snd

(i) Coal;

(3) The type(s) and quantity(s) of
anergy to be saved (with weighting
adjustments directly proportional to the
ratio of the annual energy savings of
each measure to the total annual energy
aavings of all measures proposed for a
glven building), including, in descending
priority—

(1) Oik:

(i) Netural gas; and

(11i) Blectricity:

(4) Climate within the State. and

(5) Other factors as determined by the
State.

(c) Within the renkings of school and
hospital bujldings for technical
assistance and energy conservstion
messures, inclpding solar or other
renewsble resource measures. s State
shall assure that—

(1) Schools receive not more than 70
percent of the total funds allocated for
schools and hospitals to the State in any
grant program cycle; and

(2) Hospitals receive not more than 70
percent of the total funds sllocated for
schools and hospitals to the State in sny
grant program cycle

(d) To the extent povided in
§ 455.82(c). additional financial
assistance will be svailable for schools
snd hospitals experiencing severe
hardship based upon an applicant’s
long-term need or inability to provide
the 50 percent non-Federal share This
additional financial assistance will be
svailable only to the extent necessary to
ensble such institutions 10 participate in
the program.

(1) Funding for this additional
financial assistance will be taken from
the funds reserved for grants in excess
of 50 percent of the total costs of the
technical assistance programs and
energy conservation measures,

(2) Applications for Feders! funding in
excess of 50 percent based on claims of
severe hardship shall be given an
sdditional evaluation by the Stste to
assess on a quantifiable basis. to the
maximum extent practicable, the
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relativa need among ulrlt institutions.
The minimum amount of sdditionsl

Federal funding necessary for the

;;mlianl to participate in the program
be detarmined by the Stats in

sccordance with the

established in the State Plan and will be

based upon one or more of the

following—

(f) The ratio of the cost of the
propossd technical assistance program:
or energy conservation measures 1o the
institution’s total annual budget:

{ti) The borrowing capacity of the
institution;

{iii) Tha avarage unamployment rate
for the institution's locality at the time
the application is submitted;

(iv) The ratio of the amount experded
annually by the inatitution for energy to
the {nstitution's total annual opersting

{v) The median annual family income
of the inatitution’s Jocality; and

(vi) Other special conditions of the
institution or its locality aa determ'ned
by tha States.

(3) A Stata shall indicate, for thoss
schools and hoapitals with the highest
rankings, d2termined pursuant o
paragraphs (a) and (b) of this section—

(i) Tha amount of additional hardship
funding requaated by aach eligible
spplicant for aach bullding determined
1o be In a class of severs hardship, and

(i1) The amount of funding
recommanded by the State based upon
relative need as determined in
accordance with the Stata Plan, to the
limit of the hardship funds available.

(s) A Stata is exempt from the
requiremaents of this section when—

(1) The total amount requested by all
apolications for schools and hospitals
for technical assistance and energy
conservation measures in a given gramt
program cytla for erants up to 30
percent 15 less than or equal to tha funds
available to the State jor such grants
and the total amount recommended for
hardship funding is Jess than or equal to
the amounts available to the Stata for
such grants.

(2) The total amount requested by all
spplications for buildings owned by
units of local government and public
care Institutions in a given grant
program cycle ia less tkan or equal to
the total amount allocated 1o the State
for technical assistance program grants
In the State.

§ 423.72 Ferwarding of Appilcetions.

Each Stats shall forward to the
Secrstary once sach grart program cycle
each listing of buildings covered by
aligible applications for schools and
bospitals or for units of local

governmemt ar.d public care Institutions,
and ranked by the Stata pursuant o the
provisions of § 458.71.

§ 45673 State Duties.

{a) Each State shall be responaibla
far— -

(1) with eligible
inatitutions coordinating agencies
representing such institutions In the
devalopment of its State Plax;

(2) Notifying eligible institutions and
coordinating agencies of the content of
the approved State Plax:

{3) Notifying sach applicant, prior 4o
submittal of applications to the
Secretary, how the applicant’s buflding
ranked among other similar buildings,
and whather and to what axtent its
application will be recommended for
funding or. if not to be recommended for
funding, the reason tharefores

{4) Certilying that aach institution that
has submitied an spplication to be
recommanded for funding bas given its
sasurance that it {s and able to
participate on the basia of the amounts
recommended for that institution in the
Sta! ranking pursuent to § 438.71; and

(5) Direct oversight,
monit and g::ndul auditing of the

activities for which grants are awarded
to its institutions to insure compliance
with all Tequirements. States shall
immedistely notify the Secretary of any
nca-compliance or indication therdol.

(b) Buch Stata shall submit s report to
tha Secretary, by the close of vach
February and August following State
Plan approval for the duration of the
grant program, providing—

(1) A narrative of the program,
inchuding objettives accomplished,
problems encountered and
recommended solutions:

(2) A detafled report on program
related financial expenditures by all
grantees and by tha State;

(3) A summary of the most recent
reports received by the State pursuant to
§ 455.83 and

(4) Such other information as the
Secretary may, from tima to time,
request

(c) Eac} State shall includa in the
Au&\ul report required by paragraph (b)
of thia section, an sstimata of anmual
energy uss reductions in the State, by
energy sourcs, attributabla to
implamentation of energy conservation
maintenance and operating procedures
and installation of energy conservation
measures under this 8 ch
estimates shall be based upon
sampling of insdtutions participating in
tha technical assistance phase of this

~.

m znd upon the reports submitted -

to the Stata pursuant to § ¢55.83(a).

Subpert G—Qrant Awarde

§ 46500 Approval of Gramt Applicationa.

(a) The Secretary shall review and
approve applications submitted by a
State In sccordance with § 488.72 if the
Secretary detarmines that um
applications meet the objectives of the
Act, and comply with the applicable
State Plan and the requirements of this
part. The Secretary may disapprova all
or any portion of an application to the
sxtent that funds are not available to
carry out 8 or meaaure [or
pottion the contained in the
application, or for auch other reason as
the Secretary may deem appropriate.

[b) Tha Secretary shall notify a State
and tha applicant of ths final approval
or disapproval of an application at the
earliest practicabla date afier the
Secretary’s receipt of the application,
and, in the event of disapproval, shall
include a stalement of the reascns
therefor. An application which has been
disa may be amenc. { and
tted in the same manner as th:e
original application at any time within &
grant program cycle.

(c} The Secretary shall award only
one grant io an applicant for any single
technical asaistence program or energy
conservation measure for any one
bullding. Pinancial assiatapce under this
part for any single technica) _asistance
program or ensrgy conservation
measure shall not exceed tha amount of
ths initia] grent award.

§ 4550 Orant Awards For Units of Local
Goven.sent and Publis Care institutions.

(s) The S8ecxetary may make ts to
units of local governments, public care
institutions and coordinating agencies
for up to 50 percent of the costs of
perfo technical assistancs

or bulldings covered by an

uppEtion approved in accordance -
with § 455.80.

(b) Total grant awards within any
Stata to units of local government and

blic cars institutions are limited io the

ds allocated to sach State in

accordance with Subpart | of this part.

{c) No grant awarded under this
section for & technical assistance
program shall include funding for the
purchase of uny singla item of
aquipmen! or personal property having
an acquisition cost in excess of $500.

s 58.52 Orant Awards For Schools and
« Hoaphala,

{a) The Secretary may maks grants to
schools, hospitals and coordinating
rcdes fot up to B0 percent of the cost
performing technica) assistance
programs for buildings covered by an
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application approved in accordance
with § 435.80. Crant awards for
technical assistance programs in any
State within any grant program cycle
shall not exceed—

(1) 30 percent of the amount allocated
to s givan State from the 1978 fscal year
appropristion for technical assistance
progrsms snd snergy conservation
measures for schools and hospitals:

(2) 15 percent of the amount allotated
to s given Stste from the 1979 fiscal yaar
sppropristion for technical assistance
programs and energy conservation
messures for schools snd hospitals;

(3) 5 percent of tha 1960 fiscal yaar
appropristion for technical assistance
programs and enargy conservstion
measures for schools snd hospitals.

(b) The S~ retary may make grants to
schools, hospitals snd coordinating
sgencies for up to 50 percent of the costs
of scquiring and installing energy
conservstion messures, including solar
and othar renewable resource maasures,
for buildings covered hy an application
approved in sccordance with § 455.80.

(c) The Secretary may award 10
percent of ths total smount allocated to
s State for schools and hospitals for
technical assistsnce programs and
energy conservstion measures in a given
grant program cycla to cover more than
50 percent. but not to exceed 90 percent,
of the cost of a technical assistanca
progrsm or an energy conservation
measure. Thesa sdditional smounts may
be swarded to applicants in a class of
severe hardship. ascertained by the

'Stata in accordance with tha State Plan,
for buildings recommended by the Stata
pursuant to § 455.71(d)(3). and in
amounts determined pursuant to
§ 455.71(d)(2).

(d) The Secretary shsll not award
more then 70 percent of the total amount
sllocated to s State for technical
assistance programs and energy
conservation messures in a given grant
program cycle to either schools or
hospitals in thet Stste.

(e} No grsnt swarded under this
section for 8 technical sssistanca
program shall include funding for the
purchase of any singls item of
equipment or other personal property
having sn scquisition cost in excess of

(f) Applicant expenditures for s

“tect-ucal asmistsnca program
comn2nced after November 8. 1978 for a
buiiding may be wholly or partially ~
cisssified in the discretion of the
Secretary as matching non-Federal
funds for the purposes of matching
grants swarded for enargy conservstion
measurea,

§ 455.53 Qrant Awarde Fer Siate

Administrative Expenses.
‘ {a) For the of defra State
axpenses in administration o

technical assistance programs and
anergy conservation maasures, the
Secretary may make grant swards to a
State—

(1) Immediately following approval of
the State Plan, or for subsequent grant
pnoflm cycles, immediataly following
public notice of the amounts sllocated to
s Stete for the grant program cycle. and
upon approval of tha grant application
for sdministrative costs, in an amount
not exceeding 2 percent of that State's
total allocation for a given grant
program cycle for t cal sssistance
and energy conservstion measures.
Grsnts for such purposes may be mada
for up to 50 percent of s Stste's
projected sdministrstivs expenses, as
approved by the Secrelary; and

(2) Cancurrently with grant awards for
approved spplications for technical
assistance or energy conservstion
measures for institutions in that State,
and upon approval of an application for
administrstive costa, in sn amount not
exceeding the difference between the
amount granted pursuant to
subparagraph (1) of this paragraph and §
percent of the totsl smount of grants
awarded within the Stste for techniosl
assistance programs and energy
conservstion measures in the spplicable
grant program cycle Grants for such
purposes may be msde for up to 50
percent of s State’s projected
administrative expenses, as spproved
by the Secretary. The total of all grants
for Stete sdministrative costs, technical
assistence programs and energy
conservstion measures in that State
shall not exceed the tots! amount
allocated for that State for any grant
progrem cycle

(b) A Stste’s administrative expenses
shall be limited to those directly relsted
to sdministration of technical assistance
programs snd energy conservation
measures including costs associsted
with—

(1) Personnel. whose time 18 expended
directly in support of such
administrstion,

(2) Supplies, and services. expended
directly in support of such
administrstion,

(3) Equipment purchased or acquired
solely for. snd utilized directly in
support of such administration.
Provided. That no single item of

- equipment or other personal prope

rty
costing more than $300 shsll be acquired
without the express consent of DOE;
(4) Printing. directly in support of such
sdministrstion. and

{8) Traval. directly related to such !
sdminiatration.

Subpart H—Stata Plan Development
and Approval

§ 455950 Contents of State Plan.

Each State shell davalop a Stata Plan
for technical assistance programs and
energy tonsarvation messures. including
solar snd othar renewable resource
measures. The Stste Plan shall be
reviewad and approved by State anergy
sgency. Tha Stata Plan shall lncludo.—

(a) A statement satting forth tha
procedures by which the views of
ehigible institutions or coordinating
sgencias representing such institutions.
or both, were solicited and considered
during development of the Stats Plan,

(b) The procedures the State will
follow to notify ehigible institutions and
coordinating sgencies of the content of
the spproved State Plan;

(c) The proceduree for submittal of
grant spplications to the Ststs;

(d) A description and evalustion of
the results of preliminary energy audits
(described in Subpart B of this part)
which have been conducted in the State
Including, but not limited to—

(1) In the case of s State which has
completed preliminary energy audits of
sll potentislly eligibla buildings. a
summary of the data gathered pursuant
to § 450.42 for all such buildings:

(2) In the case of s State which has
completed preliminary energy sudits of
s sample of all potentially eligible
buildings within the Stste—

(i) Reasonsbly sccurate estimates of
the preliminary energy sudit dsta
required by 10 CFR 450 42 for all
potentially eligible buildings within the
State; snd

(if) A plan which describes further
sctions to be taken to complete h
preliminary energy sudits of all
potentially eligibls buildings.

(e) The procedures to be used by tha
State for evaluating and ranking
technical sssistance and energy
conservation measure grent spplications
pursuant to § 455.71, including the
weights assigned to each cntenon st
forth in § 455 71(b)

(f) The procedures ths! the State will
follow to insure that funds will be
sllocated equitably smong ehgible
applicants within the State, including
procedures to insure that funds will not
be allocsted on the basis of size or type
of institution but rsther on the basis of
relativs need taking into sccount such
fsctors ss cost. energy consumption snd
energy ssvings, in sccordance with
§ 4457,
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{8) Tha procedures that ths States will
follow for identifying schools and
hospitals axperiencing severe hardship
and for apportioning the funds that are
availabls for schools and hospitals in o
clasa of scvers hardahip. Such policies
and procedures shall be in accordancs
with § 485.71(d):

(b) A statement setting forth the
axtent to which, and by which methods,
tha State will ancourage utilization of
solar space heating, cooling and slectric
systems and solar watar heating
sys\ems;

{i) Tha procedures to assure that all
financial assistance under this part will
be expended in complisnce with tha
requirements of tha State Plan, in
compliance with the requirements of this
part, and in coordination with other
Stata and Fedaral energy conservation
programs; .

(i) Tha procedures 10 insure
implementation and continued use of
énergy conservation maintenance and "
operating procedures in those buildings
for which financial assistance is -
awarded under this part;

(k} The procedures designed to insure
that financial assistance under this part
will be used to supplement, and not to
supplant, State. local or other funds;

(1) The procedures for dete
thet en audits performed without
tha uu.t:ﬁ‘odcn] funds hava been
performed in substantial compliance
with tha requirements of 10 CFR Part 450
for tha purposes of satisfying the
aligibility requirements contained in
§ 485.41(c);

{(m) Tha procedures for astablishment
of. and adherence to, milastonas for
accomplishment of technical assistance
Programs and energy conservation
messures receiving financial assistance
under this part;

{n) The procedures for determining
that technical assistance programs
performed without tha use of Federal
funds have been performed in
compliance with the requirements of
§ 455.42, for the purposes of satisfying
tha eligibility requirements contained in
§ 455.51(a)(3).

(o) Tha procedures for Stata
mansgement, financial audit, monitoring
and avalustion of technjcal assistance
programs and anargy conservation
Measures receiving financial assistance
under this part;

(P) A description of the State's
program for establishing and insuring
compliance with qualificationa for
technical assistance analysts Such °
policies shall require that technical
assistence analysts—

(1) Hava axperience in enargy
conservation and be a registered

profassional enginasr licensed under the
regulatory authority of tha Btats:

{2) Be an architect-engineer team, tha
principal members of which are licensed
undar tha regulatory suthority of the
Stata; or

(3) Be otherwise qualified in
accordance with such criteria as the
Stata may prescribe in fts Stats Plan to
insure that individuals conducting
technical sssistance programs possess
the sppropriate training and experience
in building energy systems. Such
policies shall also require that technical
assistance analysts be free from
financial interests which may conflict
with tha proper performance of their
dutiss; and

(q) Tha procedures for apportionment
of funds among eligibla institutions
within the State. As o minimum, such
policies and procedures shall assure &
separata priority ranking pursuant to the
provisions of § 485.71 for sach building
covered by an application approved
pursuant to the provisions of § 455.70
for— .

(1) Tachnical assistance programs for
units of local government and public
care institutions:

(2) Technical assistance programs for
schools and hospitals; and -

(3) Ermergy conservation massures,
in:luding solar and other renewabla
resource measures, for schools and
hospitals.

§ 45591 Submission and Approval of
State Plena.

(a) Proposed State Plans shall be
submitted to the Secretary within 120
days of the effective date of this subpart
unless tha Secretary, upan request and
for good cause shown, grints an
extension of time.

(b) The Secretary shall, within 60 days
ol receipt of & proposed State Plan,
review each Plan and, if it is found to
conform to the requirements of this part,
approve the State Plan. If the Secretary
does not disapprove s Stata Plen within
the 60-day period, the Secretary will be
deemed to have approved the State
Plan.

(c) If the Secretary determines that o
proposed State Plan fails to comply with
the requirements of this part. tha
Secretary shall return the Plan 10 the
Stata with a statement setting forth the
reasons for disapproval. With tha
writtan consent of the Secretary, tha
Stste may submit & new or umended
Plan at any tima. ,

§ 455.92 .hhH.mDovﬂopodbyN
Secretary,

() If & State Plan has not been
approved by February 7, 1981, or within

\
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90 days after complation of the
liminary energy sudits, whichever is

ater, the Secretary may develop and
implement & Stata Plan on behalf of the
schools and hospitals in the State

(b) Subsequant to the davalopment of
8 State Plan by tha Secretary, the Stats
may submit its own Stata Plan and the
Secretary shall approva or disapprove
such plan within 80 days efter receipt by
the Secretary. If the proposed plan
meets tha requiremants of this part. and
is not inconsistent with any plan
developed and implemented by the
Secretary. the Secretary shall approva
tha State Plan which ghall automatically
replace tha Plan devaloped by the
Secretary.

Subpart I—Allocation of
Appropriations Among the States.

§ 455.100 ANocation of Funde.

(») The Secretary will allocate
availabls funds among tha States for the
urpose of swarding grants to schools,
ospitals, units of local government, and
public care institutions end coordinating

agencies to implament technical
assistance and energy conservation
Mmeasures grant programs in accordanca
with this part

(b) By notice published in the Federal
Register, the Secretary shall notify each
Stata of tha tota! amount allocated for
grants within the State for any grant
program cycla. ;

(c) By notics published in the Federal
Register, the Secretary shall notify each
State of tha period for which funds
sllocated for a grant program cycle will
be reserved for grants within the State.

(d) Each Stata ghal} apportion ten
percent of its allocation for schools and
hospitals in each t program cycle to
provide add'tiona) financial assistance,
in excess of the 50 percent Federal share
but not 10 #xceed 90 percent, for
technical assistance programs and
enargy conservation measures for
schools and hospitals determined to be
in a class of savere hardship. Such
determinations shall be made In
accordance with § 455.71(d).

§ 435,101  ANocstion Formulaa.

(a) Financial assistance for conducting
technical assistance programs for units
of local governmant and public care
institutions shall be sllocated among the
Statas by multiplying the sum availabla
by tha sllocation factor set forth in

paragraph (c) of this section

(b) Financial assistance for
conducting technical assistance

programs and acquiring and installj
anargy consarvation maasures, Inch:ging
solar and other renewabls resource

g
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measures, for schools and hospitale
shall be allocated the States by
multd thon;mnbhby&o
allocation factor set forth in paragraph
(c) of this section.

{c) The allocation factor (K} shall be
determined by the fofmula—

K= 0.07 ¢ 0.1 (8c) + 0.0) m“lq
n iTec)

-

whare, aa determined by DOE—

{1) Sfc is the average retall cost per
million Btu'a of consumed within
the region in which the State is located,
s refiectad in the 1988, Series C
projections prepared for DOE's Energy
Information Administration -
Administrator's Annual Report, 1977,

(2) Nfc is $271.96, the summation of
the Sfc numersiors for all States:

(3) n ia tha total numbaer of aligible
States;

(4) SP is the population of the Stata, as
determinad from 1978 cenaus satimates,
“Cugrent Population Reports”, Series P-
25, number 603;

(5) SC is the sum of the Stata's heating
and cooling degres days. ss determined
from National Oceanic and Atmospheric
Administration data for the thirty year
period. 1941 through 1970

(8) NPC 10 1,277,250.000, the -
summation of the (SP) (SC] numerstors
for all States. .

{d) Excapt for the Diatrict of
Columbia. Puerto Rico, Guam, American
Samoa and the Virgiu Islands, no
allocation available to any State may be
leas than 0.5 percent of all amounts  _
allocated in any grant program cycle. No
State will be allocated more than 10
percent of tha fundas allocated in any
grant program cycle.

§ 455,102 Resliocation of Funds

(9) If a State Plan haa not been
approved and implamented by s State
by the close of the period for which
sllocated funds are available as set
forth in the notice isaued by tha
Secretary pursuant to § 455 100(d). funda
allocated to that Stats for technical
assiatance and energy conservation
meaasurea will be reallocated among all
Statea for the next grant program cycle.
if available.

(b) If a State Plan haa not been
approved by February 7, 1961, or within
ninety daya after completion of the
rrelimnnary energy audits. whichever is
ater. the Secretary may devalop and
implement a State Pian on behalf of the
achools and hospitala within the Stata. If

the Secretary does not develop a State
Plan for a State, the funds reserved for
that grant program cycle for schools and
hlh:hs.uhwmln
reailecated for the next grant program
cycle among all States for schools and
tale.

c) If a State does not forward a
sufficient number of grent applications
to awerd all the funds allocated Io';. the
State In grant program cycle,
Secretary reallocale the funds
which remain available all Statee
for the next grant Wm

{d) If a State does not forward a
sufficient number of t applications
under the severs ip provisions set
forth in § 458.71{d) to award 10 t
of all of the funds allocated to the State
for schools and hospitals in that t

m cycle, the Secretary
nnﬁouh the remaining hardship funde
among all States for the next grant
program cycle.
PR Dua. 7011008 Pllad ¢-11-7% &30 am)
BULLING CODE 0000-0-20
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SPECIAL NOTES TO THE AUDITOR

Please make the following corrections to this manual.

1.

Page 65, PEA-6:

Change item 3.0 under "Energy Saving Potential Tabulation" from a
Weighting Factor (WF) of 9.2 to 9.0.

Page 75, EA-2:

a.

Delete the hand printed note "All Figures Below Are Best Estimates”
in section 1.0, middle of the form. This section should only be

be completed for metered buildings. Please add "only for metered
buildings" to the instructions for (2) through (ff) on page 69

and on blank form page 140 after 1.0.

The numbers in columns (aa), (bb) and (dd) relating to BTU cop-
sumption are x 10  (x 1,000,000). It is optional to use x 10
or the complete number on the audit forms as long as the method
used is consistant.

Note that all values for energy consumption under "Central Plant
Thermal (dd)", Steam-Hot Water column should be entered in BTU.

Page 76, EA-3:

a.

Add checks () to items under "System Changes" corresponding to
items on EA-2 page 75 under 2.0 (gg9), M & O Procedures.

Circle numbers under "Values" as follows: Variable Ventilation
1.0, Unoccupied Reset or Shut Down of System 2.0, Shut down
Non-Critical Exhaust Systems 1.0, Reduce Illuminaticon Levels 3.0,
Maximize Use Of Daylight 1.0, Install High Efficiency Lamps 1.0,
Reduction of Water Gonsumption 0.5, Increase Chilled Water Temper-
ature 1.0, Adjustment of Air/Fuel Ratio 0.5, Combustion Monoriting
and Control 0.5, Steam Trap Maintenance 1.5, Pipe Insulation

Repair 1.0.

333
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a.

TEXAS ENERGY AUDITOR SUPPLEMENT

SUPPLEMENTAL WEATHER DATA

The following weather data is to assist you in completing Energy Audit
Form EA-2, Pages 75 (example) and 140 (blank) in your manual. It will
preclude the necessity of obtaining weather data from the local weather
station or obtaining from some other source data required for Items 4.1,
4.2, 4.3(B), and 1.0(2). Use the nearest city to the audit location.

Fiscal year 1.0(2Z) monthly and total degree day history (for metered
buildings only):

ABILENE, TEXAS AMARILLO, TEXAS

Heating Degree Days Heating Degree Days
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199
1

See Page 210 for Items 4.1, 4.2 and 4.3(B).




AUSTIN, TEXAS BROWNSVILLE, TEXAS
Heating Degree Days Heating Degree Days
Sesson| ty[ Aug[Sept] Oct [Mev] Dec [ Jan [ Fon] Mac] Ape [May une Total [Jun[Aug [Sep] Oct [Mov] Dec IJanIFolluL T-.,Ew..{hw
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CORPUS CHRISTI, TEXAS DALLAS/FORT WORTH, TEXAS
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Aruitoxt provided by Eic:

DEL RIO, TEXAS
Heating Degree Days
e L L L ED DL L L o
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ENERGY AUDIT FORM EA-2
4.0 CLIMATE FACTORS
4.1 Annual 4.2 Annual 4.3(B) Average Monthly Wind Velocity (MPH)
City JAvg.Heating jAvg.Cooling

Deq. Days Deq. Days Jan. | Feb. | Mar. | Apr. May | Jun. Jul.| Aug.|Sept.]| Oct.| Nov.| Dec.
Abilene 2,610 2,466 12.1]12.9| 14.3]14.1 |13.213.1 | 10.9{10.4 }10.5 |11.1 |11.7 j12.1
Amarillo 4,183 1,433 13.1]14.2) 15.6 | 15.5 | 14.8| 14.4 | 12.5[12.1 |13.0 |13.0 |13.2 |13.0
Austin 1,737 2,908 9.8 10.2| 11.0]10.7| 9.8] 9.5 8.5 8.1 | 8.0 | 8.1 9.2 9.2
Brownsville 650 3,874 11.7]12.4]13.7]14.3 134 | 12.5| 11.6[160.5; 9.6 | 9.7 |10.8 |10.9
Corpus Christa 930 3,474 12.0]12.9( 14.0| 14.4 {12.9|12.0 | 11.6/10.8 {10.2 |10.1 j11.3 }11.2
Dallas/Ft.wWorth 2,382 2,587 11.3{12.1{13.2112.8 |11.2| 10.9 9.5/ 9.1 | 9.5 [ 9.7 [10.8 | 11.1
Del Rio 1,523 3,363 8.7| 9.6|10.9f11.010.6|11.5| 11.0{10.2| 9.4 | 9.1 | 8.5 | 8.5
El Paso 2,678 2,098 9.0/ 9.9}11.8|11.8{11.0]10.0 8.9/ 8.4 | 8.3 { 8.1 | 8.5 | 8.5
Galveston 1,224 3,004 11.611.8]|11.9|12.1 |11.5] 10.7 9.8/ 9.4 |10.1 [10.3 |11.2 |11.3
Houston 1,434 2,889 8.1 8.7 9.5 9.2 | 7.9] 7.4 6.4/ 5.3 | 6.5 | 6.4 | 7.7} 7.7
Lubbock 3,545 1,647 12.4}13.8]15.3|15.4 |14.5|14.0 | 11.4]10.1 |10.7 |11.3 |11.8 | 12.2
Midland/Odessa 2,621 2,250 10.1{11.2|12.5}12.7 |12.3(12.1 | 10.5| 9.8 j10.0 | 9.9 |10.0 | 10.0
Port Arthur 1,518 2,798 11.2f11.8)12.2|12.3 {10.5] 9.1 7.9/ 7.5 | 8.6 | 9.0 |10.5 [ 10.8
San Angelo 2,240 2,702 10.3)10.9)12.412.2 [11.4{11.3 9.7} 9.1 ] 9.0} 9.2 | 9.9 9.9
San Antonio 1,570 2,994 9.1| 9.8|10.5|10.6 |10.1}10.1 9.1/ 8.5 | 8.5 | 8.4 | 8.9 | 8.6
Victoraa 1,227 3,140 10.6 { 11.1 | 11.8 {12.1 [10.8] 9.8 8.9/ 8.4 { 8.6 | 8.8 | 9.8 |10.2
Waco 2,058 2,863 12.0{12.4(13.4{13.3 |12.1|11.9 | 10.9[/10.0 | 9.6 [10.0 |11.0 | 11.3
wichita Falls 2,904 2,611 11.3{11.9|13.4{13.3 J12.0[12.1 | 10.9}10.3 |10.4 [10.5 |11.5 [11.2
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PAYBACK CALCULATION

The Simple Payback calculation and ranking is an accurate way to compare
energy conservations options but is only intended for compaiison. Actual dollar

savings to implement a conservation option must include energy price escalation
on a life-cycle basis.

Life-cycle savings is the dollar savings accrued by an energy saving option
over its life,

Suppose an energy saving option with a 7-year life-cycle saved $100 a year
in energy costs at current prices. If energy did not increase in cost, then
the energy option would have saved $700 over its 7-year life. Rowever, prices
of energy are escalation at approximately 20% per year. As a result, an option
which saves $100 this year will save much more in the following years. The

following chart is used to find the appropriate escalation factor at selected
escalation rates.

ENERGY PRICE ESCALATION*

Energy Cost ESCAULATION FACTOR
Escalation Rate | 5.00 yrs. 7.00 yrs. 10.00 yrs. 15.00 yrs.
102 6.72 10. 44 17.53 34.95
152 7.75 12.73 23.34 54.72
20% 8.93 15.50 31.15 B6. 44

* Adapied from Fritz Dressler, Practical Energy Manapement in Health
Care Institutions, 199, p. 7

For example, the escalation factor for an option with a 7 year life expec-
tancy and at a 20X escalation rate would be 15.50. To determine the life-cycle
savings, multiply the escalation factor times the first year savings. If an
item saves $100 the first year and has a 7 year life expectancy, then:

$100 x 15.50 = $1,550 saved over the life of the item.




