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SOLUTIONS TO THE ENERGY EDUCATION PROBLEM:

The National Energy Plan states the U.S. and the world are at the

early stege of an energy transition. This transition springs from the

need to adjust to scarcity & higher prices. (I) Unless the U.S. makes

a timely adjustment before world oil becomes very scarce and very expensive

is the 1980's the nation'e
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 Otu in 1977 to 78.0 Optu

in 1978. This reflects an increase of 1.92 over 1977.

The distribution of this consumption has changed. In 1977, residential

consumption accounted for 37.1% of the total U.S. energy consumption. In

1978, this figure increased to 37.62. The transportation sector d-..eased

its share of tht total, fram 26.22 in 1977 to 26.42 in 1978. However,

the industrial sector's percentage of the total decreased from 36.7 in

1977 to 36.1 in 1978.

When examining the total energy consumption figure by fuel, it can be

noted that petroleun consumption as a percentage of the total, is down

.12 from 1977, natural gas is down by .42 and coal is down by .42 (affected

by 52 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

respectively). This is a result of increased levels of productionin

bothiareas. Petroleum imports decreased form 18.8 ()Stu to 17.4 atu in 1978. (2)
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The president makes it clear that the rapid use of non-renewable

energy sources is not a short term crisis but a long term situation that

requires treatment of the cause. The long term (1000 years) soldtioi will

no 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 efLept the changes that will result in a change

of our current life style and a new energy use ethic. The old quick

fix solution of aid a aodule or a three week unit on energy has not been

effective in creating the changes in life style restricted energy sources

will create. It is now the responsibility of the teacher to again aka a

leadership role in helping the school become an energy laboratory to model
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the most effective energy saving behaviot.

?be teachers are faced with several problems relative to the range

of information avallible and the possible actions teachers nay take. In

comsidering information resources the teacher must overcome the cradiBINIr

gap daveloped by the energy producers past treatment of the general public.

The thbee najor 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 require

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, current magazines, historical sources, government publications

and forcost data to identify reliable infornation. The amount of inform-

ation is vast but its specific relevance is United.
The second problem is the establishment

of the school as on energy

laboratory. Borrowing from the past success in World War I/ where the

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

It is clear that the school is needed again. The establishment of an

effective energy laboratory requires the full participation of all partic-

ipants in the school. This is accomplished by the following flow chart.
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L. A seheal vide steering COMMittOO composed of students, teschers, ;us-

tedimme, eafsterie lockers, & Admisiatrators.

3. Save a:Prel$mimery Isom Audit (PI6) of each buildimg conducted

cammistent with the D.O.I. ragulatioes for P.I.A.'s.

3. blestitp Quick Piz suggestiome to save from each committeeemmber.

A. loralasternImg 00281411 can accomplhe this. If you feel there is mot

emough backgroued in the committee, consider free circulars available

from the local electric and gas utilities, the D.O.E. materials avail-

able from the Associated Universities at Oak Ridge, Tennessee or the

National Science Teachers Association. A variety of films are avail-

able that pravide sally Quick Tim ideas.

4. Nave the committee take charge and develop en implementation plan of

the Quick Tie suggestions. Make sure a balance exists between susses-

tioes that cost Ramey es repair broken windows & install weather strip-

ping on doors with no cost ideas like making sure return air vents are

not blocked sad thermostats are not obstructed.

5. Real support by the major school administratior is critical at this point.

The school administrator must help supplement the suggested changes

end draw attention to the contributions of the committee. Positive re-

wards to the student body for complying with the new life style must

be built into the system.

6. Continuous support must exist eloagvith random emphasis of the energy

activities.
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The school nest involve all the constituents to truly serveas

leader la energy resource conservation. This vorkshop is designed to

assist school administrators in identifying instructional strategies

that mill assure the curriculum reflects the changes in energy resources

and informatioa about energy audits and the efforts available to assist

athools In quick fix energy conservation 'measures and securing funds

for energy and couservetion neasures.
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GOALS
The student will:

Help to make conservation of 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 field

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 dim-
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 corn-
ing years. All phases of curriculum should reflect not
only changes in job opportunities but the need for
early 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.

19
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/

USE OF ENERGY EDUCATION CHARTS

The following charts present an array of examples
delineating 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 all based on the use of this
Energy Education Matrix as a planning base. Items
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 elementary and secon-
dary school curriculum.

\
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Consumer

ENERGY EDUCATION MATRIX

Individual We II-Deing Career Recreational Socio-Lepl

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

(2)
Individual health and
well-being are directly
affected by energy use.

Application
(6)

Applications of consumer
knowledge relate to en-
ergy conservation.

-

-4/

(7)
Application of energy
conservation techniques
improves individual
health and well-being.

(3)
Changing patterns of
energy use and energy
resources affect career
opportunities now and in
the future.

(8)
Educational requirements
for new jobs resulting
from energy conservation
and alternative resources
are changing rapidly.

(4)
Energy shortages and
changing patterns of use
affect the recreational

I activities of all people.

yo

(5)
Changing patterns of
energy consumption and
energy regulations affect
individual lifestyle and
the world society.

(9)
Applications of infor-
mation regarding wise use
of energy affect the use
of leisure time.

(10)
Application of social-legal
knowledge related to
energy conservation and
energy production affects
the ability of each in-
dividual to live in har-
mony with other people of
the world.

Values

21

(11)
Consumer values affect
the total use of energy.

(12)
Personal values related to
energy use affect the
health and well-being of
each individual.

(13)
Career values and work
ethics relate to the chang-
ing energy picture and job
satisfaction.

(14)
Personal values regarding
the use of energy for rec-
reation affect the total
consumption of energy.

(15)
Social and political values
are directly related to
availability of energy and
influence its research,
transportation, and con-
sumption.

22



5

INTRODUCTION TO MATRICES
K-GRADE 3, GRADES 4-61
GRADES 6-8, GRADES 9-12

The need for energy education is critical and should
be infused at all instructional levels :lid 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 Framework for
Ettore Education aims at infusing the concepts of
energy education in the Kindergarten through
Grade 12 curricula while enlisting all students and
educators 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 clauroom 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 education goals.
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GRADES 8-3 MATRIX
OBJECTIVES FOR ENERGY EDUCATION

Individual Well-Being Career

11110

Recreational Socio-Legal

a

The student will become
aware that energy can
be changed from one
form to another.

The student will be
aware of interdepen-
dence of energy use and
personal comfort.

The student will be able
to dramatize simple en-
ergy changes.

The student will deter-
mine ways to conserve
energy at a personal level.

The student will recog-
nize conditions which
might affect heating and
cooling devices.

a
The student will realize
one form of energy con-
servation is as simple as
personal selection of
clothing for each weather
situation

,

The student will be cogni-
zant of energy UK'S in
parents' jobs.

The student will be aware
that the nature of jobs
changes with the source of
energy used.

The student will deter-
mine how job choices af-
feet the amount of energy
use and how the com-
munity is affected.

-

The student will be aware
that the games we play
use energy.

The student will be able
to compare the relation-
ship between physical
motion and body heat.

The student will become
aware that our homes
benefit from energy-
efficient decisions.

1

The student will be aware
of classroom rules that
regulate classroom uses of
energy.

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

aveswilP

The student will tolerate
some degree of discomfort
or loss of independence
for the benefit of all.

swill.SEE ENERGY EDUCATION ACTIVITIES EXAMPLE PAGE 7.
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7

GRADES K-3 ENERGY EDUCATION ACTIVITIES

CARIER 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 CORMATING ACTIVITIES

Language Arts and Social Studies Students make a list of workers involved in building
a house and indicate the use of energy in each of
their jobs.

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 difkrent
workers spend in building houses using energy-
saving methods.

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

............

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

Henith 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.



Commas:

GRADES 4-6 MATRIX
OBJECTIVES FOR ENERGY EDUCATION

individual We 11-11elag Career Ilteereational Socks-Lepi

The student will be
aware that consumer de-
cisions are usually di-
rected by one's particular
environment or culture.

.1101'

The student will be aware
that the sufficient supply
of energy depends essen-
tially on lifestyles and the
wise use of natural

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

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

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

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

The student will be aware
of wasteful uses of energy
at home and at school and
will determine measures
which increase the suffi-
cient supply of energy.

The student will identify
energy related jobs in
society today.

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

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

The student will recog-
nise cultural differences
in energy use patterns.

9 7

The student will recog-
nise how the use of energy
affects individual well-
being and the fate of
generations to come.

The student will be aware
of alternative energy re-
sources that could be used
to maintain the current
lifestyle.

The student will under-
stand how decisions, life-
style, and leisure time af-
fect energy efficiency.

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

millo SEE ENERGY EDUCATION ACTIVITIES EXAMPLE PAGE 9.



GRADES 4-6 ENERGY EDUCATION ACTIVITIES

INDIVIDUAL WILL-BEING AND KNOWLEDGE

THE STUDENT WILL BE AWARE THAT THE SUFFICIENT SUPPLY OF ENERGY IN THE
UNITED STATES DEPENDS ESSENTIALLY ON LIFESTYLES AND THE WISE USE OF
NATURAL RESOURCES. The following activities Wu/trate hww one instructional cell of the Energy Con-
cerns Mani is applicable to several subjects. This is not an exhaustive list of possible appropriate activities.
The teacher should adapt these or other instructional experiences to meet the particular needs of his or her
students.

SUBJECT CORRELATING ACTIVITIES

Language Arts The class will compile a newspaper about energy
sources and conservation. Include headlines, news
stories, feature stories, editorials, letters to the
editor, cartoons, and 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 expended into a school-wide contest.

Spelling Introduce the spelling of energy related words.
Students perticipete in clam or school "spelling
bees."

Reading Students write a simple poem about the wise use of
energy or about alternative energy sources. Poems
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
itrms, and necessity items and do a comparative
study of costs in terms of energy usage.

Art Students design logos and slogans that will inform
people about the need to conserve energy. Students
paint a mural using these logos and slogans. ARer
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 songs. Using some of
the songs they have learned, students write and pro-
duce a play to be presented for the student body.

Health Students compare health problems of the United
States to those of countries that have less energy
available and determine the role of energy in pro-
viding good health care.

9 9
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GRADES 6-8 MATRIX
OBJECTIVES FOR ENERGY EDUCATION

Individual We Career Recreational Socio-Legal

The student will be aware
that energy is transformed
with a loss of energy dur-
ing each transformation.

The student will be cogni-
zant of the forms of en-
ergy used to produce basic
food groups.

The student will be aware
of interdependence of
energy use and personal
comfort.

Values

30

The student will under-
stand the nutrition and
energy economics of food
groups.

The student will under-
stand that temperatures
vary over different sur-
faces, such as earth,
plants, or fabrics.

The student will be aware
of advantages and disad-
vantages of adjusting life-
styles to maximum energy
efficiency.

The student will be aware
of various career oppor-
tunities involved in the
transformation of energy
from source to usable
product.

The student will be aware
of interdependency of en-
ergy use and personal
comfort.

The student will be aware
that transformation of en-
ergy from source to usable
product presents environ-
mental and economic
issues.

The student will be aware
of careers associated with
energy transformation.

The student will relate
favorite recreation activi-
ties to energy require-
ments of each.

The student will be able
to identify uses of land
and compare job oppor-
tunities and economic im-
portance of each use.

The student will under-
stand that career choices
are effected by availability
of energy or by alternative
sources of energy.

The student will recog-
nize personal satisfaction
associated with favorite
recreational activities in
terms of energy cost.

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.

1101010 SEE ENERGY EDUCATION ACTIVITIES EXAMPLE PAGE I I .
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GRADES 6-5 ENERGY EDUCATION ACTIVITIES

SOCIO-LIEGAL AND KNOWLIEDGI

THE STUDENT IS AWARE THAT TRANSFORMATION OF ENERGY FROM SOURCE TO
USABLE PRODUCT PRESENTS ENVIRONMENTAL AND ECONOMIC ISSUES. The following ac-
tiiities how one instructional cell of the Energy Concerns Matrix is applicable to several subjects.
This is not an exhaustive list of possible appropriate activities. The teacher should adapt these or other instruc-
tional experiences to meet the particular needs of his or her students.

SUBJECT CORRELATING ACTIVITIES

Language Arts Students interview senior chime= and compare to
the present the lifestyles and economic and en-
vironmental Fob lems of earlier days when energy
use was not as limited. Students interview senior
citizens 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.

Science

a Students design an experiment to change energy
from one form to another.

Health Students compare types of current health problems
of the community with health problems of earlier
days when energy use waa a fraction of present use.

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

Art 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.
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GRADES 9-12 MATRIX
OBJECTIVES 101 ENERGY EDUCATION

Individual Well-Beiag Career Recreational Socio-Legal

-13

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

Application

Values

33

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

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
peroonal well-being and
comfort and energy con-
sumption.

The student wW under-
stand that changing pat-
terns of energy use and
alternative sources of
energy affect career op-
portunitiea now and in
the future.

The student will provide
examples of how group
and individual well-being
are improved by energy
conservation in areas of
transportation, housing,
and recreation.

amosimm.....mmunir
The student will be able
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 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 be
aware of how the avail-
ability of energy and
dims to conserve will
affect recreation and
lifestyle.

-a
The student will list and
compare energy efficient
vs. inefficient recre-
ational activities in the
areas of travel, sports,
hobbies, and home care.

The student will under-
stand that improved en-
ergy conservation prac-
tices and alternative
sources will cause msdor
changes in individual
lifestyle and world
society.

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

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

as+

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 atudent will be able
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.

SEE ENERGY EDUCATION ACTIVITIES EXAMPLE PAGE 13.
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GRADES 9-12 ENERGY EDUCATION ACTIVITIES

INDIVIDUAL WELL-BEING AND APPLICATION

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
Concerns Matrix is applicable to several subjects. This is not an exhaustive list of possible appropriate ac-
tivities. The teacher should adapt these or other instructional experiences to meet the particular needs of his orher students.

SUBJECT CORRELATING ACTIVITIES

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

Social Studies Students interview people who rcde trains 30 years
ago and people who have ridden trains recently and
compare their experiences. Students debate the
merits of mau 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 ifno students
drove cars 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 cars.

I.
Art Students express one person's feelings about the

need for energy conservation in areas of transporta-
tion, housing, and recreation.

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

1 r



COMPUANCE STATEMENT

TRU VI, CIVIL MONTS ACT OF BMW THE moor= COURT ORDER, CIVIL ACTION
SIB% FEDERAL DISTIUCT COURT, EASTERN DISTRICT OF TVA% TYLER DIVISION
Raison of local 11640111101I agencies pertalnIng to compilems with Me VI CMI Nights Att el 1154and with speollio requirements of the ',NNW Court Crew, MN Mien No. mit Waft NSWCourt, Eastern District of Teem Tyler Olviskm we conducted periodieally by eleff rapressMstiveg ofthe Tales Edueetion Pojavoy. These reams cover d Mgt the following KAMM and practises:

(I) acceptance petioles on student bensfers from other school districts;

(2) operation of school bus mutes or rung on a nonaegregaled beskg

(3) nondiscrimination In aftraourrioulw activities and the use of school laollitiew

(4) nondiscriminatory lumens in the hiring, eulpilng. promoting, ming, demoting, nessign-
Ing, or dismissing of faculty and Waft members clohe work with children;

(5) enadment and assignment of students wfthout discrimination on the basis of mos, color, orrational origin;

(6) nmmliscrimirWory prectkes misting to the see of a Mudsnt's first language; end

(7) evidence of published procedures for hewing oomplairas and "Mmes.

In addition to oonducting reviews, the Texas Eduostlon Aoncy staff representatives ohs,* coraplaints of discrimination made by a citizen or cams means In a *Waal district where it is alleged
climananstory proodoes hos occurred or we ocourrIng.

toga's a violetion of Me VI of the CM Was Act Is found, the findings we reported to the Office forCM Flights, Department of Mesith, Education and Welfare.

It there Is a *sot violation of the Court Order in CWil Action No. Sai that cow* be aimed throughnegotiation, the unctions required by the Court Order ere applied.

SECTION 5011, REHABILITATION ACT OF 1117% EDUCATION OF THE HANDICAPPED ACT(PA. W44
No "MOW handicapped person wig, on the basis of handicap, be excluded from perticipation in, bedenied the benefits of, or otherwise be urged to discriminceion under any program or activity°WOW by the Texas Eduostion Agency. The Texas Education Agency makes positive Worts toemploy and Wanes In empicyment gunned handicapped

TITLE IX, CIVIL RIGHTS ACT OF 1504
hio person shell, on the bests ot sex, be excluded from participstion in, be denied the benefits of, orbe otherwise sublet:Sid to discrimination under any program or activity operated by the TexasEducation ftency.
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This owlet= provides three checklists to be reproduced for each

participaut relotivo to Ilectricity aad Seating, Teatilatioe and Air Ces.
ditioales, aed Treasportation. I. addition a special section for secondary
schools by sufficiest natter is provided. Ibis activity shoeld be inter-
grated with a discussion of priorities aid how to mileage the local probtee
of energy elm.

Cautioal The checklists often involve detailed diatomic's es to the
feasibility of ems practices. It Ls the goal of this activity to solicit
onemeste and discussioa but eet argument. Stress tit* avellabiliq of en
seem audit from tho &overawe council of *mem rewires, or the loft/
power compaales. Ask groups to gather in small groups to reek the possible

practices they may use in their local school.
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Quick Tin Raergy Sawieglkmonres
for

112CfRICITT AND LIMING
in

Region VII Sducatiom Service Coster Ukslaistraters

There has beet e comment escalation of electrical gee in Wools for the
past thirty years. Lighting levels have tripled, air comditlealeg is

commonplace and the current treed le school architecture is to Wild cli-
mate controlled, sealed seviromments. These treads have resulted im the
situates where over sleety percent of the schools' electrical budget is
seed for lightieg and climate control. The practices iisted om the check-
list are a compilation of sugeestioes from the Departmeat of Sperm Ves-
ture County Schools, and the T. Governors' Council of liberty Resources

as effective in reducing this hugs mem drain. Some of these practices
represent a departure from traditiosal procedures. Secause every school is
differeat you should conduct a complete energy audit for a better view of
your school. The basic need for reading is 50 foot candles. Consider win-
dow, skylights and other natural systems to supplement your lightieg sys-
tem. The best practice is one which involves changes in behavior of the

responsible people. Involve students, teachers and naintonance perammel
to change their actions toward a more eeergy conservation

consciousness.



*Quick Fix Roomy Saving Measures
for

imaRlan AND LIGHTING
in

legion VII Iducation Service Center Administrators

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

Current Possible
Practice Practice Next Step

1. Secure electrical energy utilisation
data to individual schools each month.

2. Replace indoor *ad outdoor incandescent
lighting with florescent or nercury vapor
linkting.

2. Replace florescent tubes after SOS
of their temp life.

4. Clean florescent tubes at least ovary
six months.

5. Lower the toMperature setting for
electric hot water heaters to the lowest
level acceptable.

4. Turn lights off in unused classrooms.

M.11..siw,7. Reduce lighting levels In cafeterias,
gymnasiums, common areas and halls to
lowest levels based upon safety require-
ments. 93 foot candles or less.

S. Reduce excessive holiday lighting.

9. Iliminate all possible lighting during
me-use hours.

10. Instruct night custodians to light
only the rooms and areas they are cleaning
at the time.

11. Dee only full masher and dryer loads
in school laundries.

12. Schedule daylight cleaning uhen
possible.

Developed by It M. Jones and Mike Ovens
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13. Reset automatic timers reguls
to utilise all available daylight.

14. Turn off electric typewriters
other clerical equipment When not
use.

15. Reduce use of appliances, cof
pots, and roam heaters.

lb. Restrict use of parking lut 1
to tillers when school activities ar
held.

17. Schedule meetings into facili
of the proper sise.

18. Paint walls, and ceilings wit
reflective colors.

19. Investigate the use of dimmer
svitchea and separate lighting ci
for areas which are not in constan

20. Install switches in rooms so
light near windows can be turned o
when there is eufficient natural 1

21. Subwmater electricity so that
true charge by building can be
determined.

22. (List your own suggestion)

23. (List your own suggestion)

24. (List your ova suggestion)

Current Possible
Practice Practice Vest step

ly

.
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Developed by R. 14. Jones and Mike Ovens
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Quick Pin berg, Davies Measures for

UMW VOWITLAMON MAU COMMTION1110
la

Regina I= Iducatime Service Colter Admasistrators

lbe Tuatara County public:sties made the point that "The prevailing tampotas

tures is today's classrooms are a product of our culture and uot requiremauts

of ear bodies. Mir does levering the temperature in 'dater or lacreasiag

it in the summer to cermet recommended
eaargreavtmg levels effect heath,

learalag or aohlevemest.$
sews practices in this area are also effect..

time As electrical eaergy *Wags, the complex latermiagling of lateral gee,

reel oil, end stoma with electrical energy gemeratime require specific ow-

siderations in how we heat sad cool our schools. The practices listed es

the cheeklist are a complicatioe of suggestioas free the Departmeat of Imam,
'eaters Cousty schools, and the Texas Gmvermors' Cowell of Seam Dasoien
as effective in reducing this huge eaergy drain. Some of these practices

repreimat a departure free traditional procedures. Because every school is

different you should conduct a complte suergy audit for specific cheeses

is equipmeut and coestruction. These suggestions involve little or so cost.
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Qatek Fix ibergy Saving Measures for
DATING, VSSITIATION AND 421 commum

la
Regius VII adoration

Service Center Administrators

Pleas* place a check in the appropriate Current Possible Mkt Currentlycalms for each item.
Practice Ptactice Possible

1. Itimindae utilisation of portab
heating sad cooling units.

2. Satahlish appropriate local as
tiags in all classrooms.

S. Regularly check the accuracy
officieacy of all temperature coat

4. lavostigate the utill-ation of
eatural heatiag and cooling cycles
threegh veatilatiou and open vied
rostrata.

3. Do mot restrict atr flow a
thermostats, asd vents.

6. Do not char.ge
thermostat settito tunas* rate of cooling aud b

7. Shut off or put oa automatic n
time setback all heating, cooling
equipmemt dustsg non-school hours
vacations

S. Investigate tha use of drop*.
blisds fer passive thormal control.

9. Conduct staff inservice on the
°risottos of heatisg, cooling, and
ventilation controls.

10. Conduct regular inspection,
classing, and maintenance of all h
lag, cooling and veatilation syst

11. Comeolitate summer school cla
night classos, and nomtings in adj
rooms to eliminate

excess air cond
lag.

_
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Developed by R. M. Jones and Mike Owens
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U. Install automatic door-closingdevices.

2

Current Possible liot Currently
Practice Practice Feasible

13. Close or cover baffles end ventson coolies systems during the heating
444110*.

14. Investigate the use of hest
recovery devices to utilise exhaustair.

15. 1mp1emeat a cooperative infor-
mation progras to inform children
and parents about proper seasoealdress.

/G. Investigate the use of solar energyas a supplementary
heating source.

17. Check for leaks in veather strip-ping around viadove & doors.

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

19. (List your own suggestion)

20. (List your own suggestion)

Developed by R. M. Jones and Mike Ovens
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Quick Fix Inergy
SaviimiPWesures

ie

TRUSPOSTATION
for

Region VII Sduostioa SerVice Center Administrators

Me school has accepted the responsibility of transporting students to
its facilities, on field trips, to athletic vents and to extra-curricular

activities of * broad nature. In addition, more and sore students, faculty
amd staff are driving their personal vehicles to school aad on school busi-
ness. Staff inservice, student transportation programs sod volunteer ve-
hicle sharing can have enormous impact on our utilisation of gasoline and
other petroleum products. The practices listed on the checklist 4TO a
compilation of suggestions from the Department of Mum, Ventura County
Schools, and the Texas Governors' Council of Energy Resources as effective
in reducing this huge enemy drain. Some of these practices represent a
departure from traditional procedures. Because every school is differeot
you should consult all persons involved in transportation to develop realistic
goals and plans.



Quick Fix Rnergy Saving Neesurea
in

TRANSPORTATION
for

Resift VII Zducation Service Center Administrators
Please place a check in the appropriate Current Possiblecolumn for each item.

Practice Practice

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 e a central vehicle checkou
operation data to consolidate trips.

5. Investigate the utilization of
intermediate size buses and vans for
small group transportation.

6. Develop incentive programa for wa
bicycling, and car pooling for studen
and staff.

7. Investigate changing attendance
boundaries to reduce trip distancas.

S. Reduce school year to minimum num
of days legally mandated.

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

10. Coordinate athletic even schedul
allow several teams to travel togethe
in vehicles.

II. Investigate sharing vehicles wit
neighboring districts for all athleti
and scholastic events.

Next Step

-
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Developed by R M. Jones and Nike Omens
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Current Possible
Practice Practice Meet step

12. Recourage employees to eat lunch on
cempus or at their work station.

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

14. Have regular eaintenance of vehicles
including change of air cleaner.

15. Install cruse controls on vehicles
and set governors at a maximum of 53 mph.

AIL

16 Remove unnecessary weight from
vehicles.

17. Purchase smaller energy efficient
cars for staff use.

16. (List your awn suggestion)

19. (List your own ruggestion)

Developed by R. M. Jones and Mike Omens



The following resource guide is an excellent grouping of the available

curriculum usterials La !porgy iducatiou. The complete book should be
purchased by any school interested in providing an Energy Mutation Pre-

game. The referenced matealals are orpnised by grade level in the lat-

er chapters of the book.
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For informatfon about currently available eeargy education materials publtshed
by the Department of Energy writ: to the U. S. Department of Energy, Technical
Information Center, P. 0. Box 62, Oak Ridge, Tennessee 37830. For 4 listing
of fitms available on free loan, ask for the Energz Films Catalog; for a listing
of free booklets and curriculum materials, ask for the kliM.Alatepit of
Energy Publications.
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I. MEDIA

A. Audiovisual

1. Audiocassettes and Records.

ALTIONTIVES TO MINS

The Center for Cassette Studies, 8110 Wabb Avenue,
ikillywood,. CA 91605

$14.-95
Level: 7-12

Pm. Robeitt ?Allow dleettuu attOtniAve megtoda of
ptoduestion. comatpdas'Met get Old MOti muggy *deeds* that di not pottmti.' -

CONTENPORAMy AMERICAN SERIES: POPULATION & RESOURCES

Educational Record Salts, 157 Chambers Streets
kW York, NY locoo

Price: $6.50
, Level: 7-12On WA famP, a panel of edmalf.ttat'diaeyha 4000ftentpubtom oi population inmost and atAduptceltelint.

The diecuAAionA.paeuide a Atimutio fok GIMA4 414,60m:ion04 outaide 4Witakek.

DARKNESS FOR OUR CITIES

The Center for Cassette Studies, 8110 Webb Avenue.
N. HollYwood, CA 91606

Price: $14.95
Level: 7-12

ThiA 4A a discusAion of Amskica'A eneNly cataiA. Vt. Robekt
itiesew, an astkotity ix enviamentateciances, pteAtrai
AtatiAtica Ant OM Palahtenino.

PRODUCTION: CONTØIPOWY TECHNoLOBY & ALTERNATIVES

ihmtrican Association for the Advancement of Science Audiotape
Program, Dept. OA, 1515 iienachusetts Avenue NW
Washington, DC 20005

Price: S38.00 Level: 11-12
ThiA -LA a diseumion of the 'nektsion4hiP basun ownconAumptiow and pod wdnetton. The od new
pkoduction method& and technology LA IEJIMA.Ztd.

ENFROY & OUR mailman (1970)

Coronet Films, 65 E. So. Neter Street, Chicago, IL 60601
Price: S5q.00 Level: 4-12
ThiA tape ban.odlice& the okobtem of eneagy nada OtA&UA
evAimwswittOtANCLARS. A tucheiti4 guide with teachiugAtifigtation4 IA istetuded.
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Audiocassettes and Records

ENERGY & SOCIETAL DEVELOPMENT

American Association for the Advancement of Science Audiotape
Program, Dept. QA, 1515 Massachusetts Avenue NW
Washington, DC 20005

Price: il9.8-6
Level: 11-12This 44 a taped tectuae by Chauncey Stau (Peaaident,Efaetkie POWeA Resew* Tnatitutes Pats Atte, Cattiomia).Mk. StAk4 exptonAA chduktilv env, dem& eocietalpttokitite chime.

American Association for the Advancement of Science Audiotspe
Program, Dept. QA, 1St Massachusetts Avenue NW
Washington, DC 20005

Price: S12.00
Level: 11-12Thia La a thoree-houn taped dialogue between noted autkosi.ties(Dem Abotahomon, U. e4AUumatmUu Amu Fay, M.I.T.)Wei manes empontatt oi eyelets/ enemy demand. Ides&fat changing tile-dtylea to keduce eneW dolga me exPemed.

THE EXPLOITATION Of NATURAL RESOURCES

The Center for Cassette Studies, 8110 Webb Avenue,N. Nellyvood, CA 91605
Price: $12.00

Level: 10-12Thih text teveat4 the u4gattetios ei the AthouktAA oiclevetoping Whom by tke LadusWatized nation*. ItluoicA the point that the sougny entAgy ciWa ha4 ;wallediltom avet-eonsumptiaa o ouk uorp4kkelmbL4 iteAoskeet.

FREE LAND A ABUNDANT RESOURCES

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

Price: $12.95
Level: 10-12Thi4 44 ax analyaia oi the *cots oi.U.S. aiguence andptesspeaty. Poiessoe Pate Odeised speaks oi hese theANWILCAUt daunt o equality and fteeeda. PAU Aoated Lit Peelaud and abundant 4140Wtee4.

FUSION ENERGY: POWER OF THE FUTURE

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

Price: $12.95
Level: 7-12Tx LW tut a pangt Stacutua Atte pkoApecti oipoem. The pane/ haa Oft aheptceat questiona, but theCon4extua 14 that imion pos t. oiitna guat pkomise.

2
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Audiocassettes and Records

litttot
= _,14:

berican Association for the idvantimidt of Wince AudiotapeProw*. 4A2.1Lasibssecautattic .AveiorterwashingtonsePC aM05:,
Price: $19.95 . -Atoll: 11-12Thia 4 a Atviso el the U.S. moons to devtLp. a theamonaetemWon moot some/. U

ad co
titig*_. tke foam auchOtaaatt04 *Ott 4104 sght tjmus ispeet (RonStmetaiot, Nairmat')topee agwads U.S.

. Atonic tiatrum C011111444taar

HORSEPOWER
.

the Cieter fei. Cassette4tudia el*plidth Avow

r

N.' Hollrood, CA 91505

This
Price: $ .95 *"." Le*ah 4-12
eatite717,trat__!:_,_1:044,0,414 natdotes the
nechineA, bat melte ein1=1:0,1j=t4 "IVIOWA44 WA.

-: A

tHt
,),

the Center for Cassette Steads, ellelfebb kitmoo,N. Holly000d, CA 91605
Price: 312.95 'levet: 4-12Thia AA the a4oay ei 44titiA,U4S4144 44140v6titato one the stid aggittditeuetiveaLt ti

eea mi
me. It La theigadoay e thacOUndet tend Aston.

.;

III'S MINK SCIENCE S : PRETEM VOU'RE A MOLECULE

.

. ,

,.-
'Proll Associates, 320 Rt. 17, Matatah, NJ 07430Price: $5.50 each Level:- 1-4' time eataattea, Aistddit lionetiste at intkothical toetabitom &UNA estioOrle aJ4jj, 'fleie_attivitie4intsofiLet mo.tecatat Wank fiNt: A41141.

NON-MJCLEM EntHGt FOR ONS 1-1V
harken Association AO. the Advancement of 'Science AudiotaPoProgram, Dept. OA 1516 Oliesatimsetts Avenue NV,Washingthn DC 40005 --Price: 319.95/first sessiosi Level: 11-12316.95/each addititanal session

4 a taped elite:Luton qt. #e cement and u.tute "midesteAgy atmation tiLt niff. da Aneniegu.attention La given to the devetoping nationa. (J. FkedtickIleinlootd, Fold Fonadationl Edna& de Atba, Nationat Counciloi Sauget I Teeknotogy, Mexico)
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Audiocassettes aod Records

OIL FROM THE OCEANS: PROMISES PROSPECTS

American Association for the Advancement of Science Audiotape
:::11Dept. OA, 1515 MassectesetteAvanme NW,

711;toe, DC 20006
Price: MBE

= Lowaa: 11-12114a 44 elmmutAMWamblAeN
pithe potential fov. inmeased(+Wove pit peoduetion. fla Wu* ia on ptobLmoa to be

ovamemme and the technology needed. -'

Mita
.CMldren Boolt a Susie tenter, 6373 V. Pico Blvd.,

Los Angeles, CA' 90019
Price: $6.96

Level: K
*kora ptay alto* students to become 4ametwed at

10/114a
41,1=414/47126. ia a warn** Motto=

,amaayy-424. eoneapta.

THE PLACE OF NUCLEAR POWER

ibe cot* for timetti itudost mu) Webb Avail*,
,

N. Hollywood, CA 91606 .

Price: .914.96
Level: 7-12Some pitediet that itiaaion extra is measly an. Waalm amotaand they inaia oat.iiion mitt fiVe way to Won !mooin a ler decades.

Otitma ima44.2 .ft.t Meads% Wawa, ALApotodam *kat'am pato ailt take OVIA anavy poduetion.

MIER FOR TIE PEOPLE

The tenter for toesetteltudies, 8110 Webb Almelo,N. Hollwood, CA.11606
Price: si5.95

Level: 10-12Human and beast, wind and meta, aunbeams and atom* - atthave been hahnwed to ptoduea pommy but we 441 &tat 4AdangtA of nwuthig 4kokt. 11144 easpalls txpeabli hole thAssituation crone
to cope mith it.

R GENERAT I ENVIRONMENTAL CHANGE: RECONCILING MAN'SFOR WM THU ilta6- OF ins EITHRONMENI: SESSIONS II
American Associetioevfor the Advancement of Science AudiotapeProgram, Dept. 0.14,1516 Massachusetts Avenue NW,
Weshington, DC 200OS'

Price: $19.96/first session Level: 11-12
. $16.96/second sestion

Thi4 tape diaeasaes thue'attortttive WAX4 o4 pow,*
gesumation nuctean,-hydneeteettic, and luet combustion.The emphatiA 44 OR einitROMPag tkt tavhcorsatittat tileaseaeh. (WM* Squirm', City Cottege of The City Univetsity
oi New Pock; David Betbiatt, NITRE Cop.)

and 4000t Oi the nee map being devited
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Aedietessettes and Records

In RESOURCES OF POWER

The Cater for Casette Studios, 0110 Ws* hew,
N. Hollywood, CA 91606

Price: $16.96
. Level4 10-12

This is an ememinatisme of the uie and ebuise of pewit
stemming keg* enwenship and ezpatletion of naiad
M4askes4. it foemil& on the undudeveteped mad nal
Canedlan-Ameticen negations.

RESOURCES TODAY & TOMORROW

The Center for Cassette Studies, 8110 Webb Avem,
N. Hollywood, CA 91406

Price: $10.06 Level: 10.12
Thie cassette points out that mn of the Mae& 444sate44
444 being consumed inu mum at Anteteekg
4144A. lt emphasizes that technological devetopaut mat
place an intensifying demand OR the finiti Wen

SCIENTIST DIXY LEE RAY

The Center of Cassette Studies, ello Webb Avenue,
N. Hollywood, CA 91606

Price: $16.95 Level: 7-12
In this casette, IM4 Pixy Lee Ray mediate Adair.*
peicent of OWL taw mitt be mane 4apptied b tin yea

pottatent Ase andante, She asum4A4 o6 m4ADNA to
atomic giants hy pointing out that it took cosi foe peliniUve
cultuees to eve/scone lam of We and Ad nem topic end
planning systems can bituee safety.

THE SEARCH FOR OIL

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

Price: $12.95 Level: 4-12
Thio 44 a *bey of the diseovetieo and advancements in pit
'Iodation. It tells the *Coq of oil Otou pftehistemic
times to its evolution OA the ti4e btood oi the modem
meehenteat i.e.

SHAVING THE FACE OF THE EARTH

Tie Center for Cassette Studies, 8110 Webb Avenue,
N. Hollywood, CA 91606

Price: $16.96 Level: 10-12
In twig 4t4te oi the Union, mcustairs heft been *educed
to olgty obbte, Alma have been. polluted andlotOdtlie has
been desteoged bg trap mining. In this cassette, Haw
Caudilt points out sone twits of staip mining.
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I. MEDIA

A. Audiovisual

1 Filmstrips and Bam Filmloops

t,

THE ATOM: MAN'S SERVAr-

Enos:Wadi* itritmniu Education -Covvorettiton
425 N. McMinn Ave., 'Chicago, IL MilPrice: $49.50 1: 7-9

An ananstekutom 4L4 At key lyibot initAtr Wm of Aixfitnattioa 4(14-040. the Usic Bit notate ofatom& enetnip. 1114 and &Welt ma mad. podatout at ttivatat itat4 of: die atom.

ATIMIC ENERGY: A SERIES. ,
Vitval-BC1eices, Box 599, Suffern, NY 10901
PrIce:-115100- 'Level: 9-12Thiaiivoianeetip wilco inctudmit408A88, chants, and44agema. it maks atonic aafttg pocednkes, hiatoty ofatomic num* md-Actonto 44teetute. '

ATOMIC PHYSICS:- HISTORY Of THE ATOM

Univarsal Education and Visual Arts,
-400.4iniversa1 City Pieta, Universal City, CR 91608Pri ce 534.00 1001: 7-12This &loam of fitmeteis axotain* the %delft ot As &Cm4nd tn.acm- hiaokif and 64404 4vmoancang it. Itsta. &Wpm .the theme 04 mama an& Wm. optical-ions

iftattild4WAP04414

ATOMS & THEIR ENERGY

United Learning, 6633 best Howard Street,lifles, 11 60641Price: $30.00 Leval: 5.9ThiA 4itssttio 1Atotoduee4 baAie ptioieipta of atomic attuatatadad hoop:Moos MIA and *dame enenny, U 4.e auitabte m a-atiPPIimett ehevaiWui phy4Le

BASIC ELECTRICAL pRINCIPLES

Singer Educatfon Bitits7i8n, SoCiety for Visual Education,
1345,Ofversey Parkway, Chicago, IL 60614Price: 554.0t1 'Level: 6-9

, anCioutt teschetia es. it lib:IWO deromtutiona
Tim set contain* fom two 484.44 04 cauettm,

sukWi
etecteinasumantimd-ithtetitatta Who& of

and measming eteetateitm.
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Filmstrips and tem Filmloops

SASIC RESOURCES (Two Parts)
lidweeeimnet iin Ins. 4 Nestsaltilift*New York, MI 10011
Price: $29.50 (with cassette) ci Level: 7-12MA, Vat" tad, vegetation, and,gostamft Zile have detamikedPawn pattetmi tut ttie itytaa. Patt 1 ahemmettuttlai got axe Wad en esue mamma, AttePut t 4eaniei est tteei eat esmetniteilettfra lash opt Gmameny'iaba Feteit.

Singer Education Division, Society Porliimil Education,1345 Diversely Part:may, Chicago.\ IL 60614Price: $18. 50 Level: 6-9thie 44 4402-entote sewed 442natt4p settke teachen.'i jade.It WAWA one 04 the key units 4.n the deve/ormat
hydkoettett4e poem on the robsobta 440,44,

sesz jallfalfj,EioI.ES
Nubbard, Inc., P. 0. Sox 105, Northbrook, IL 60062Pri : $175. OD Level: 9-12Mos' 4.i a was& 04 UM aspet het gitstoop I. it Akins

eherakeet combination. and 4111101WAIM end theconcepto that cleat kiLth tutu mei tight away latasaation.
COMMUNITY FOOD ENERGY FLOW

Singer Edvcition Division, Society for Visuil Education,1345 Diversey Parkway, Chicaeo, IL 60614Price: $19.50 , Level: 6-9Though W2-e.oloe natute photogtaphy, Ate '4otutd 4.1.64tt4pint/tDduCtli the concept og good totemiy Row &tough good rhainiand good webs. A teackeA'A glade 44 included.
CONCEPTS IN SCIENCE SERMILLET IV

Eye Gate Media, 146-01 Archer Ave, Jamaica, NY 11435Price: $14.70 (with cassettes) Level: 7-9Thi4 eat o4 eie 446attipi a.vpitotei the phya4.62t scold,Naighto end StA4u4t4, 'enemy, seethe*, fetilt, 4t.0400 oldthe tdadtkI4 411,444Ci "At ailittpti that ate devoid.



Filmstrips and emm Filmlopps

_

CONCEPTS IN SCIENCE SERIES, SET VI

EY0 Gate Media, 146-01Archer Ave., Jamaica, NY 11435Price:, 674.70 (with cassettes) Litvel: 7-9TAU *et ot adEz
amipal.nt actsiceinatametion. The hminn amidst toaeciatiag, ateatti.catmew, awl ot LO thimgA ate atmdied.

COIGERVING RESOURCES SERIES: MINERAL ;tetras
R. M. taint Co., 10031. Commerce Rm.
%June., CA 91042

Price: $6.00
Level: :44The 02/4.0.4 41 a 4u/tveri 04 OtA Ottl.OR°4 WWI 4400a.teal.esaitaina. howatalnOteea aiteet tk-4vea di peopta 4n(Mutat **Lou.

EARTH,ANS S A I ITY: HISTORICALSOURCES'OF ENERGY
14u1t1-Media Poducts,

pox $0971. Stanford, -CA 14306Price:- $11.95
Level': 9-12Mitigtaatntp eeptoaea the devetopmemt ot an

tomato* aotiOly. Tt inetodea tht katov ofe::21Leaand eaelgy.

-THE ECOLOGICAL CRISIS

II+ ED Productions
P. 0.:jox 160e, llerbank, CA 91605Price: $81.50 (reCorda)

Level : 7-12
$6.7.50 (cassettes)

Thi4 La a alidg 04 human- sonnivat oa 0114. *mat. ItpAtAeitA the i4euee ei ovenpopefattem,
afirnithing loodaunty, envinenmentat

poClitton, eibaWtongeitiON andecological d44tmabanee.
k

'ECOLOGY: UNDERSTANDING THE CRISIS

Encyclopedia eritannica Education Corporation,
425 N. Michigan Ave Chicago, IL 60611Price: $P6.95

Level: 4-9Ecology holdA tht hay to undvatanding
toddy's esmixormeatal044414--an undastandimg vital to tOmAuval oi gotplanet. Thia itbattir inctudea a itudy.oi a matuAat

ecosyAtem undiAtuabed tty Malt and auggtattana foa tuAmimgthe Ude og tootooicat dbitAtzetion.
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Filmstrips and awn Film loops

ELECTRICAL E!.IERGY

SieqIr Education Attisions So'citii for Visual Efucation134S Diverse failtiftsv Cbju, Li. emuPrice: MOO (wititviessmbte) U Level-: 6-9ThLs gbotkip azpabs,a the, inakinatistatnotiattatakat satAgy6y ahootng agAty aapeakwents with etec"taty and 44 asiderleertiv isthatiatte -4010W It1theathateaithent-in
tt

&Italian(' ptoductiam oretamtale paint to sustainhigh standwid Of Wring.

ELECTRICITY .=,

Encyclopedia- tritannica Education Corporation,425 N. Nichipan Am, Chicago, IL 60611Price: $57.50 Level: 4-6This Att Oi 41.001 i4e04044 meptabss tht *mg* Aoneepts ofettaaigity. Tnetkutea( -MC kat er.*(114***, tesatitic autanit,dasutateas and gorukktows, sirats wid 'aALteL 'alitesitsr, andthe ate od eteet4owynestit phenorelioa t o ylcoinea eteaticitg.
ELECTRICITY & NE and ENERGY CONSERVATION'

Spartan 4raphics, 288 S. State St., Sparta, NI 49345Price: $40.00 (both filistrip0 r tv1 L 6-9Thug 1404044 cove* the genetation, daassoissism, distalbutiontcoat* and slag use of e.ttattigity. lnetudad 44 a .teaehat's gaideand activity aheeta.

ELECTRIcITY AT WORK: A SERIES

Singer. Education Division, Society fer Visual Education,1345 Diversey Peri:way, Chicago, IL 60614Price: $78.00 Level: 6-9Time lutt-eatox sound iitmotAipa ammagtnitkAktetm mimute4ittuatkate the many uses-of etect4tetty. he tides a4e"Light S Heal/con Etectaid.te "Coot LipAt Fun EleetAWAV"Magnetian FUN EteetWAW Prhe Talepaph d Tatephwae,""heuet.ion S PLIIA440011A4n and "Fleettotyaia.:*
ELECTRICITY: CELLS h CIRCUITS

Hubbard, Inc., P. 0. Box 105,
Price: $175.00
This LS a 414it4 04 Attlen*
etettA4t. cella and cilitult4.
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Filmstrtps and Omm Filmloops

ELECTRICITY IN OUR LIVES
,

Troll Associates, 320 Rt.'17, Mahwah, NJ -07430
Pricer $24.95 Level: 2-8
144 4044.8mtoop-expeake4 4ach cone:Ott-at ettetticat
41.4m. eta powen Atation to hootA. tt eaphat2ze4 the
Ammo/dance o4 eteetkiaty in aux daily tivee.

ELECTRICITY IS ENERGY

Outdoor Box0277, Anacortes, WA 98221
,Price: 120.00 Slides) Wel: 2-6

$15.00 filmstrip)
Thia eotok-Aotued gbasta/p dub lath eteett.acIty as tat/tIV.It 44 auttabte ion baehgkoant otk-ak Aupplement

bitiodaetoky 6etenee 461.1,4.

ELECTRICITY MAKES MAGNETS

Hubbard, fnc.,_P. 0. Box 105, Northbroot, -IL 60062Price: $175.00 Level: 7-12
ThiA.AtAitli 0; aeven Imo kitmtoop4.thmmo- ham etecttiaty
&ski magnitA. Coneepto gum inductiveltietd to elect/Lit
motVAA Wit AMU.

ELEMENTARY SCIENCE SERIES

Colonial Films, 4315 N. E. Expressway Aoeil,
Doraville, GA 30340

Price: $480.00 Level: 1-8
1124 4.4 ä Atkigi o4 81 ptimatio with VI teaehee4 guidea.
Some 4abjeit4 included ditt Liu.* mattek, a/x and watek,
etectkietty, heat, tight, and enekgy.

(NERGY: A STUDY Cf RESOURCES

.0 +El) Productions, P. O. Box 1608, Burbank, CA 91505
Price: $110.50 (records) Level; 7-12

$122.50 (cassettes)
Th44 icx4ta pkesents a ploatem nihich thoteatena to change
the chameteA oi human ti4e OK takthiaithin the immediate
gutute. tt ittuatateis a need tk a change oi tiieAtyle
to con4etve ou4*Aemaining enemy kt4t4Vt4.
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Filmstrips and emm Filmloops

ENERGY: ABILITY TO DO.WORK (A Series)
Aim Instructional Nedik Inc., 626 Justin Ave.,Glendale , CA 91201price: $130,00. , Level: 1-6This iihnettlp 4M1 aia6 C baaie pomck ta alttAgy CORCIPtaMeth 41 Maatiet ciwisiaott ii, Oat, vatchanteat,tuvitotton, et and kat, Beek bp& .14 4ttatattetedDi extopte in ah inv*diacavahy ttestmestiattit a hebtioheementnode.

ENERGY A THE EARTH

Lyceum, Inc., Box 1295, La Punta, -CA 91749,Price: $46.00 (with, cassette) Level : 6-12Thi4 44 a 000-Pla enta4 0.61.44.04P, It watts the developmente4 the'eontle4 ne40u4e0, tindenAtendbe:odilute tmAgYtugtotIone; end neneeekbes ais non-Aenanthle tangy Actowect4.
ENERGY & YOU:

CONSERVING ENERGY

Visual Education Consultants, Inc., P. 0. Box 52,Nadi-son, In 53701
Price: $7.50

Level: 7-12Th.1.4 b6ek-and-pJt 4iJI thAp ouainee, *VW miAs ton edit cutdonor ouh ow co oi gad to mac otat enemy Auppe.44atte.tch iunthen. It deeciabeA the *enotoy chiake.
THE ENERGY CRISIS

Donors- Productiont, P. 0. Box 24,, Loveland, CO 80637Price: $8.00
Level: 5-8Thia cotone captioned g2bitn.4p &Leone...se& the quoins need ionenehly and ouh doindttng /mamma. P044. 1;44 ecktutiosa ()Huedme the uae oi nuetem envtgy, '10W.posovtl-46e0A viaaay, andhahnwing the aka.

THE ENERGY CRISIS: DEPLETING THE WORLD'S RESOURCES
Current Affairs, 24 Danbury Road, Wilton, CT 06897Price: $24.00

Level: 7-12Thi4 iitsatap ia an in-depth anatgai.4 al the viiecta enemyohontage4 coutd fume on the quiat 40k econosit. and aociatptoqne44. The 1.44ue o4 devetoping new envy 4OUACt4 Whittptatectim oak envirconment 4.4 0240 &amused.

66 62



I. MEDIA

Books

I. Bee4ro,n4 Reed* Material

ALTERNATIVE SOURCES OF ENERGY

The Seabury Press,
Pr, icy 47.95

Aftetmtive-
east

deats itiod

815 Second Ave., New York, NY 10017
Eevel: 6-12

Ampithenave pa&tht: 0.400. Le

perms AIM THE ATOM
Amthort S. tosenfeld
Hervey House, Div. of E. M. Hale 4 Co.,
20 Waterside Plaza, New York, NY 1nn1flPrice: $4.61

Level: 54MA book L. zmitebte 44 emtiohment a smipplemeMtaty
matetkat 04 dlumuton v4 inctaircy. It CAlai bazie
atamicztAmetmke is klerptictemA.

ATONIC ENERGY (1970)

Author: M. Gaines
Grosset Dunlap, Inc., Publishers, 51 Madison Ave.,New York, NY 10010
Price: 441.49

Leval: 8-12Thiz book outtinea the PhOt4d1 Ptine4$444 belga *utleakposee4. It atzo dehceibes the peaceimt miez oi the atom.

ATOMIC ENERGY FOR HUNAN NEE05 (1973)

Author: D. R. Michaelson
Julian Messner Div., Simon & Schuster,

Simon A Schuster Bldg., 1230 Ave. of the Americas,New York, NY 10020
Price: $7.29

level: 7-12Thiz book COMA the muyz 1m ohleh atonic eittAgy LS beingU4td. U144 is getdz zilch ai meactme, induitxy, and
agtieutturce au doomed.

63



Background Needing Material

ATOMS & ENERGY (1976)

Author: Ardloy
Franklin Watts, Inc., 730 Fifth Ave., New Yorks MY 10019i Pricy: $6.90

Level: 642 .

Atoms and FAWLEY
exPt040 a41 404000461:thirof de itoii. The topte4 hoWatorsi joist IrtZtand bkenk spat, the ustA and denim ai nadis1401, guide*, -

( name oi modem ettAgg.
. .

. 2

Authors: 'Shuttle -Vele
,Vnivelibooks, 381 Pert,NVenue SOuth,'--Niw.York, NT 10016Price: $10.00.1cIottsboimd)'

$ 4.95 (papethack)
Level .12Two wwiateeta 014%. pkgetica 40.04. theitatdbig oia holue tint opeutet-bwitpendenttair timediateenvtitonment. Thit book L itLtt 4144,4*Uvistuat Atudyetau ptojecti. ,

CANIUS ATOM (1969)

Author: S. Novtck
Houghton-Mifflin Company, Two Park Street, Boston, MA 02107Price: $5.95

Level: 9-12Caute.44 Atom i4 4* egotoution oi the peewit** We:4Wneeating pion mucteu ktatt044. tt i4 mitten in&Mudge.

coign Of ENERGY SIMPLY EXPLAINED (1964)

Author: M. Hott-Smith
Dover Publications, Inc., 180 Varick St., New York, NY 10014Price: $2.75 (paperback)

10-12Enemy eonaavation,
entkopg, enginea, and 44miist topic&WM coveted with stats4 on nineteenth and twentieth eentukydtve2opment4. 11141 book tomta4m4 th4tv4k4ti Wustnetiont.
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Background Reeding Natiiial

THE CONCRETE APPROACH TO ENERGY CONSERVATION

Portland Cement Association, Old Orchard Rd,
Skokie, IL 60076
Price: $2.10

Love : 10-12Thi& book swab data 04
imitating nftepantierAvionetett

oi
cousbuictton. 1tdesabig0446,04a smeggr&aving advantage&o; conchae.

tOIIOtR
-;

.Autbor W. M. Ed0,- Jr. -0 el.
Canservatton Foundation,. 1717 Massichusets'Ave., N(,Washington, DC 20036
Prtce: MOO

Level: 9-12Thi& bacignound matatiat empha&izes the Wig etement&
that compti&e the web og tile. It Waoductathe /codexto goandationA og ptent 4**am** tiles sit, motet,eatth, and enew.

COPING WITH THE OIL CRISIS: FRENCH AND ;OMAN EXPERIENCES(197t)

Anthor: Horst Mendersbeusen
Johns Hopkins University Press, Baltimore, ND 21218Price: $2.95 (paperback)

$7.60 (hardcover) LeVel: 12MA book exptain& and compaw the 'Lott:gra andThe Fedetat Republic oi Gamow in the mat
pattexii; isoad-wide Q12 utitionA. it deAckibeA hamtMA pattetn haA Changed.

COUNTDOWN TO A NUCLEAR MORATORIA

Environmental Action foundation, Dupont Circle Building,
Suite 724, Washington, DC 20036

Price: $3.00
Level: 10-12

Tki& Atdt44 og ant4tteA f4614.44 am OVOtth*Piosi the midi'and economic amument& againtt nucteat ponve It atAo
asattizeA the potentiatA gok eneNgy conAempation and
onematte mAouncee.
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lackground Reeding Material

MUNN THE ilEST: THE REPORT ON TIE MPH OF RECLMIATION
ham: Barlow assd Viscusi
Penguin looks, 299 Murray hill Parkway,
East Rutherford, NJ 07073

Price: $2,50
Laval: 1142Thia book 4 peat oi the Nit t . Idata dommim el maa

imttat An oast on, volhonientst likeetton chtaila,e4 a bu4 dat diaatiaon toilviard amity erd htaamek.

00201ING1 IP SOLAR CELLS

Author: D. Norris
Institute for Local Self-Reliance, 1717 10th Street NW,Washington, DC 20009
Price $2.00

Level: 9-12Thsta kook Lo a guide to the potential fat atitektang
ettetkie4ty inom 4oteR mangy. It StAveh 414 a batit
intsodaction to the technology and,eeonomie4 oi Aotae eats.

DIRECT USE OF THE SUN'S ENERGY

Author: F. Daniels
Ballinttne Books, A Division of Random House, Inc.,

201 East 5ftth Street, New York, NY 10022Price: $1.95
Level: 6-12MA book 44 an OVtAvi00 oi 40tan enemy sith pha444 oRgotta agrgication4. Lt contRim4 baoc

41kmaatton innoRtathaitalionm.

ThE EARLY PETROLEUM INDUSTRY

Author: Paul H. Giddens
Porcupine Press, 1317 Filbert St., Philadelphia, PA 19107Price: $17.50

Level: 10-12A two-pant voLume, thiA patication deniA gut with the
eakty hittoty oi the pexottum induAtky. Tht Attond put 44 abibtiogkaphy oi mateniats Whieh COVek4 the IA14 yeanA oi thepetRottum induany in thi4 countny.
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kckorgund Reading Material

EASI-RUI TO CONSERVING ENERGY AND *TERM
Author: Forest H. Belt
N, V. Sarni It Co., loc.* 4300 W. 62114-tteit.. q/ndianepoTis, IN 46268 '"''hPrice: 0.50

Love): 942Titi4 book costa" atvgja MptI, MI04011441140t404
as.
V. U

p
r .

ECOLOGICAL FANY
I VA

Mother:
Educational Sel8s Oegi,

4 leo rilemiistkjold1m, 246.N
Yort*-+ NrflObtr

Price: $2.95
Level: 10-12Wu paints out that ove 500 booksattect b 40244 4L otth 4ati tiest kietniig oatCR tite *contd. Kis book 4.6 a, ioatasztiostlighe wa-me-kitalt-ItrA-eRFAinrvit 41;14403,:'

BERKtim)
Author: L. 64.4esiliio
Darwin Press, Inc., 1103x 2202, Princeton, NJ 08640Price: $16.96 (hardcopy),

-; 11' .4pj.$ 6.95 (paperback)
. 1042

And
Ms book ktviedil tActeesumi,* ddeassiosselof somtVand Ahosgaves. It includu

and new teelmotogy 6ouQ4 ntkt U.S. and..ovemeas.

tONsIRAIINX 1
EFFICIENTEliguirf USE: A .NAN0800CFOR AN.ENERGY

Pomona Pres.!, Mantel) House, Fairview EVA,ElasfOid,' 11Y. '10523*
=Price: $20.00 ievel: 11-12Thile book L. d compitetvoiide tottetetimiiiko and

. .

Coping oath own sho4tagus. IttotstA4. iiatattiat,leowomiat, and 4estdent4a.t ass 0i eam.gy, as watt d4colvegy.attemmaver.



leckpound Reeding Material

BiallattL2gleakiikala
Visconti* Electric Power Co., 231 Vest Plich4ges,

Plitoeuteel VI 63201
Pritil Iottividoil-copiosfroo

Too or more coot $ .60 each level: 7-1211ts,44 C essiateseasingeto the ptednetiun *Ad use o
eteottlehtekaltiocosolat Ittotao4tootolitttips tad 4Lteounioo of Obits wife/ tooketa.

MUM (1M)
Author: C. Vales
E. P. Dutton, 2 Part Avenue, Ihmv 'fork,Price: $7.95
ria4 tho 41:04 04 Pubits0 Wilted=too eit Atte ilutefut

-UM appwack sLA .odvatuoo.,

NY 10016
Level: 22

4440141461g 04421
Lt.emmlitasa a

ENEROY ANO ENVIRONMENT

Anther,: G. O. Robinette
.

Kendall-Vint Publ. Co.,- 2460 Kerper Blvd.1 OubuquevIA 52001Priam 1111.40
Level: 10-12Robinette shows houtandacape stdateetute emit sek M4thetecta4c utiti-tLea to enhance end potu'Ave the envi.nonnent:He oidem matted

so(ationa to the puditsni oi enemyoutput and ensktormentat ptuangtion.

-ENERGY BOOK 1 (1975), ENERGY BO3K 2 (1977)

Author: John Prenis
Running Press, 36 South Nineteenth

St., Philadelphia, PA 19103Price: $4.00 Book 1
MOO Book 2

Level: 7-12These book.' enn be wed sepatatety oa togethea. Both eat4nth0togie4 COVtAiM8 attetnate 4ourcet4 oi eneAgv natty' tolththe tagpeAson 1..11 mind.
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Background Reeding Material

INEasei
1

Editor: Wilco% Walls
&kW Scientific Inc. nem Edscarp

Pri
!Wrier NJ
ce: . .91

Thla Wm* ttot t ad.boob upt,o4u 'the
Attatatithvg anneeni *el Om/. it
Aam way nate antheattles tit the gadsstenegeseat end mew thew*

eve: 4.12

a enutseassnest

ENIUr FOR SURYIYAk: THE ALTIRNATIU It-EXTINCT= (1974)
Pother: W. Clark
Anchor Press, Division of Double* & Cosipany,2451ark Avenue, New York, to 10017'Price: $495 (softbotaid) tivel: -10-12Ms book 4 a etotweg oi eneAgg cit44 twee, The 010144(44 *a A. lasaan need fre enemy to avative and, Use., theReeesat# o tnding new 4oukee4 o tottaiw..

ENERGY Di THE WOW CC THE FUTURE

Author: H.-Hellman*
N. Evans & Co., Inc., 261 E. 49th St,,, New NY 10017Price: $6.95

,. .,7;12This book 4 enagratan phaitAt iiinf Otiose wow40stetA . It 4 a wakes. *taieltatjAnt41,04Ixott Idea.

.ENENSY: ITS PASTt ITS PRESENT ITS FUTURE
Author: Martin J. Getnik
Children's Press, 1224 Nest Nan Duren Street,

.Chicago, IL 60607
Price: $5.50 Willi 4Eng,/ and the wag wan Asa huneseed Zee isolgt haVe..ingautradtlia atace pteA4taitte Wee. The boolk MAU- NW* RAW MtgeWI We in the &Out and conetwka that At qta4i4ttie sett2 be detvegned bg how esteAgg,4 moon* and bgthe direoveag and u4e oi iits smog sanAus,..
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I. NEDIA

'soh
2. Textbooks

,.,
AWRIA *TTIF Es 9es
..A11in...6 Inc...4)4411Mitcl**'baton OK 02210 .,

Peric01 1.2 I *Pit- tintr: ...t.evel: 1-3
Itaackor's

.1144 boek:44 atemeoia* 00440
teaektee eal,444moitio. may
Atnotadas taCtodiatow et2s4 ek.
aad the estatioselstp batieui a 'eamiltigtv
enottenment.

.1

(Iktrd Edition)
Rend McNally I Co., O. ilex mai iceloo, IL 60680

$10.89
1144, tot eppluoteee er;ALtrilisattatemittest (OM tAbwataAWtairtatiottina envem.44. abiebuittest, and

MOINPtaucteet0, opt eiteittga v.140
. cikAbt mound tken.

ael

CISICES & DECISIONS: ECONOMICS lOgErf
AByni Recent Inc" .470 Atlantic' Avow
. lioston, MA 02210
price: $4.86 (student. text)

$3.45 (toecher's WOOrs 44 one pant ei tatted The
Tinama wiack axasinta /meta end

ESILW road and deneatit deuttopenta.
gaide hae euggetted act/v.01u.

Lepel: 6-8

ea 0

COAlt ENEReY 11-CRISIS

Author: L. IL Chaffin,,
Hervey House, Division af

-20 Waterside Plese New
Rri,caz
TA4 44 an inttodnetien-to
-timely en le A L des.te
dtecueeion.

E. N. Halel Company,
York, NY 10010

Level: 3-5
the nate o4 moat An the eumeAt
ned e 1isqu.L and



f.:

ENERGY: A PilYSICP4, soap
Editor: P. E. Brandosia
Harcourt, ince, Jovanovich, ft.% 1757

ilit;rit-AvenuesNat Navit,
Price: $8.70 8-10711114 tut mandate Oa majetflafasa tkoli 4464(611144.Tk meta& agatestie user omkrit mei Musa is on thedevatopeent et taboos** iemeatigatiene.010 the inteaptatatimeel---dataltem- due imiketigsatione.-

ENERGY & ECOLORY (1975)

The Reeding Laboratory, Inc., 55 Day Street,
South NDVW1k, CT 06854Prim 2.26- (iech)

$49.50 set of 25) imot: 5-9

eniIEith4 tan a -sstited nos soviet
satatted pasts .j Ott siteagg-tcateggexiaLr. *sant vcaaaieas ate imetaded devetop Judd*esupteitenaion, vatted Audi* ALM, and vogibutaay.

ENEMY I INERTIA

Author: -H. Hel1man
N. Evans tt Co., Inc., 216 E. 49th St., Mew Tort, NY 10017Price: $3.95 Level: 2-5fiatationa aege.ading meg mama mu thawed in titia tut.The tat oi image 14 isi Wu of wog*getatitiss.

MEM & THE FUTURE

Authors: Allen Hammond, William Metz, Thomas Haugh IIAAAS Publication Sales, Dept. Q, 1515 Mnssachueetts Ave. WC
Washington, DC 20005

Price: $9.95 (hardcover)
Level: 11-12

44:95 (paperback)
044 book Ammo AIL aetentitic and technological hula oit*e menu dilemma. ft diumae4 emlinowsental Luna, newUMW 40U4d$41, 4440114Ch svelmitits, and rower Wig?.
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Textbooks

ENERGY CRISIS/1969-77 (3 Woes)
Factt de .Fiii; 119 W. 57tit stria; liew--Torke'iff 10019Price: rim .vollin at) urfell.11.1t

$10.95 Volume 2
11.95 lisle .

$11.95 Ime 3-.-lkie 44 a seeve0 of the deettoplext ot the-batty e4W4.bit/Aided a:14,44644a PimPective4. ildbut 100P04414.eirk desextptione oi kese&teh OR atteanete pow* /ALMA.

ENERGY CRISIS: DANGER & OPPORTUNITY (1974)
West iublisqn,AmPangs 50 W. Kalot ebslevard..P. O. box 3526. St. Paul, MNprice: $13.95

- Lirie1: 11-12ate textt-, danget and oppiopliut4ag 444e dtsoeuect 4$1a to tk c44.414.1% Teo et:the iettiox's wanmeht4vieg&ua4zag uedeuterdiag .4 the eneitaycnisis and its Atasikications.

-

ENERGY Fla SOURCE TO USE (1975)

Editor: Howard S. Stoker
Stott, Foresmen & Company, 11310 Gemini Lem/01111as TX 75229
Price: '15.95

Levet,: 11-12Pe4t6Iè soak the estate ot enetegiad-Us sotmete, ..thttat '01:01.1togetket extexein 461411t4.44.e thitele-paovidean account oi coment and eattapated eneNty peobtaos.With this data, the contaibutoes exptate all coma* andpotential 404ftei of mein,
saidLaticus4 the mggi.4.;eesekveS, and

Fmobtems,cdatetb-likie conmees.ion and am

ENERGY, ORGANIZATION & LIFE (1967)

Author: R. R, Panares
Educational Mithods, 600 N. Dearborn Streets,Chicago, IL '60610
Price: 33.75

Level: 10-12This teabook
captious the physical and eheeteat basis oftitting systems. it also amiss* the need 04 away andthen investiyates the ptOMAIA 0 00t04paht444 anduspination that mkt extAgy eva2Zabt t0 timing things.
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EXPRRIK yticiaggfaump SERIES: _NATTER /I EMMY
Deistic Press, 10300104 lieoeevelt Read,

Westchester, IL 60153
Price: $3.45 Level: 44Tlite ta a 4eUte ai iive books *hick dad with asakina,

kat, sagmatiss, ar41 ekILIt4y. The WAWA
0*40Aduts devetavaialt hi 4iLZ&t 44,400/.

FOCUS ON EARTH SCIENCE

Author: )4.- dishOP

Mervin PUbttihteglompaky, 1300 Alum Creek Drive,
Co1umbus,j3N 43216

Priem S8.40 Level: 74Thia amotAaisie eolith *time 440 chaptua *Kauko414014. tno6mded 44414436U4440114 oil gamma
eavbiameat, and Ae. eineatation 4 OMAN

FOCUS ON PHYSICAL SCIENCE

Author: C. E. Heimler
Merrill Publishing Company, 1300 Alum Creek Drivel

Columbus, OM -43216
Price: $8.40 Lvel: 74Th44 4a a textbook on 00444 4C1VICA. Eitakitaelatedeloottaa ant sa isat, tattleity, aadistiaa, madamusatiana, and anegy tedutatogg.

A FOREST-PRODUCTS COMMUNITY: CROSSETT, ARKWAS.
- Allyn A Bacon, Inc., 470 Atlantic Avenui,

Poston, MA 02210
Price: $2.16 (pup41 text)

Level: 1-'3
$6.60 (teacher's guide)

ThiA text iA mkt oi an clew/duy apoint adenct aeAleaohich 004U on bette cownetiittg tdomosie-aociat intennetattosahipa.The teaelwe4 guide iactudea suggested activitiu and MONAthe eating een.a4.

7
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Textbooks

THE HEAT'S ON

Author: B. M. Siegel
Prentice-Hell, Inc., Children's,Book Dept.,

Englewood Cliffs, NJ 07632
Price: $4.50

Level: 3-7The Neat'a covvr4 Wiz cometpto oi heat and twspaatwt.e.
.U 4 geokerto mottyatemadst4 to male imeatigatipaw on&mit own.

INDUSTRY: PEOPLE & THE MACHINE

Allyn & Bacon, Inc., 470 Atlantic Avenue,
Boston, MA 02210

Price: $3.90 (student text) Level: 3-5
$3.90 (teacher's guide)

Thi4 etementakg soda scit,fta tat exptokea Asta4 oi
specialization, neseakch, amd capital inutalatat in the
emotion oi a m444-pkoduction, maa4-consumption 40cie4.
The £eaejIe*'4 guide contain& ouggeoted activities.

INVESTIGATING THE EARTH (1976)

Houghtoo-Miff1in Company, Two Park Street,
Boston, MA 02107

Price: $13.76 Level: 9-12/nu

o re:2an a 4. enviAonneat. Labokatoky expolestets
the Eolith is 'maimed oath oua knowtedge

axe intepated into the teit and akt deggned to beinquay okiexted.

JUNIOR SCIENCE BOOK OF HEAT (1964)

Author: Rocco V. Feravolo
Garrard Publishing Company, Editorial Offices,
107 Cherry Street, New Canaan, CT 06840

Price: $3.96 Level: 2-5
This basic ptistA oi heat gives pettinent iac/4 about
the subject. The inicoma42on As 4/2ap4eed with easy-to-do
eve/L./mesas and ittuattationa.
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Textbooks

1

LANDS OF THE MIDDLE EAST

LET'S FIND OUT ABOUT THE SUN (1975)

teacheea guide inctudes euggeated ltaxxing activitleh.

Th44 24 a falt-colok text with iltuAttationA. it exptane

Allyn 6 Bacon, Inc., 470'Atlantic Avenue,

Th44 book eiptotes the calluxt of the Middle Eatt tamof the tigaigeast *tom affecting human aodstlea. The

Author: Shapp

the concept oi tke tenth's movement mound the 4UR and the

Price: $4.68 (student text)

Franklin Watts, Inc., 730 Fifth Avenue, Nem.York, NY 10019Price: $4.90

changAng 4t440114.

Boston, MA 02210

$4.68 (teacher's guide)
Level: 4-6

Level: K-3

NOTION

Author: Legunn
Creative Education, 123 S. Broad St., Mankato, MN 56001Price: $5.95

Level: 5-9 .Witk 644 book tht made& 44 encowcaged to do hiA oaw WAN
and leakching. It contabus an tctA1ty aect4on cowytetety
devoted to moblew-aolving and expulatexte.

OUR NATURAL RESOURCES (1976)

Authors: H. B. Kircher and P. E. McNall
The Interstate, Printers and Publishers, In.,

19627 North Jackson Street, Danville, IL 51832
Price: $9.50 (discounts available) Level: 10-12
TAIA textbook teethe.; the iwpoktalice of Intetligent AtAoateetut and the peinciptee of ecotogy. it focuAeA on contnotttng
coati-WA of inteteAt which have led to envideomeentat
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. MEDIA

C. Instructional Matertias

1. Curriculum MaterialS

AIR PI)LLUMN CHEMISTRY: AN EXPERIMENTER'S SOURCEBOOK
Author: H.8.ssow
Hayden Book Co., Inc., SO Essex St.,

Rochelle Park, NJ 01662
'Price: $4.95

Level: 10-12Thia manual it &Ovum! tabsitiAte &oracle* and
upeAimentation in aix pollution. It inctudea caldera on
envieownentat balances, the Ingiming oi pollution, euVitatpollution pubtems, and potatiata lat the iatuea.

CURRICULUM AC IVITIES GUIDE TO ELECTRICAL POWER TION

Project KARE, McGinnis Office-Bldg., Rt. 73 and Butler Pike,Slue Bell,-PA 19422
Price: $5.50

Level: 1-12.Thia unit contain4 activiat4 mitten by telcheta deatIng withenekgy and the,conmantAt enekgy amd =telt pollution, vow andpottution. Some activities Wm appeopftiate etementmyaudeata, othemc lak ctoendaxg studenta.

CURRICULUM RESOURCES FCM ENVIRONIINTAL PROGRESS (Velum 1 and 11)
. ERICOMEAC, 1200 Chambers Rd., Columbus, OH 43212.Price: free .

Level: 7-12fttune I COnte4A4 125 teaching activititc lox the,c404y oi Landu4e, naturcal AMOUUM allocation and deptetiontinekgy (lac andconamation in the get& oi ane data, langeseaCieta,
4eitnet, soclat ctuditc, and vocationatratc. Vaunt IIinctudec annotationc (m 5,549 tatea that cuppexi Studiec inenew and enviitonmentat education.

EARTH SCIENCE CURRICULUM GUIDE

Plano Independent School Dist., 1517 Ave. H, Plano,.TX 75074.Price: 16.00
Level: 7-9TWA L paAt oi a &Aga euMientam guide (tevet4 641).It includes an torah Aciente comet patine, text, att

uateniats needed, end activity 4uggeatOm4.
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Curriculum Materials

ELECTRICAL PRODUCTION A POLLUTION CONTROL

Topeka Outdoor Environmental Education Ctr.,
1601 Van Buren, Topeka, KS 66612

Price: $2.50 (limit 1 copy)
Level: 11-121A44 guide inve4ti9iA*4 cometebst paodiagnm

and methods oi contkating
Ateuttant pollutionbt can be mood d4 oupplioneut oda'
onoitsp-dstuttonueuteducation mattalats.

ENERGY A ORDER0:1RL IF YOU CAN'T TRUST4lie OFGUFWVATION OF ENENG4,11811 CAN TOD
Author: M. Terry
Friends of the Earth, 124 Spear, San Francisco, CA 94106Price: $3.00

Level: , 7-12Thie 4.4 a two* plan fon tends* about MAU Iii atcontext of toeluee eittleA duos. It begins oak 44140.4and applicable diumuion4 of enttopy, tufty aset la at some,Gay, und imitatty, and oda with diacitIont of at 4oetatand mimosa iiiplication of vaniou utW.ty tedosologiu.
ENERGY I YOU

Topeka Outdoor Environmental Education Ctr.,1601 Van Buren, Topeka, KS 66612
Price: $2.60

Level: special

educationThio 44 a 44010c intioduct2on to the interaction of human4and thete enogy needs. It CAR be used a6aeupptamenttoangbasic AWL maternal.

ENERGY CONSERVATION:' GUIDELINES FOR ACTION

Michigan Association of School Administrators,421 W. Kalamazoo, Lansing, MI 48933
Price: $.76 (quantity

discount available) Level: K-12Thie manuat estahtishes goats and objectives lox enetigyeducation. It atm) pnovidea uee4ut tomptee oi teachingmatekials and poceduaes at mg pude Levet.
ENERGY, MATTER, & CHANGE: EXCURSICMS INTO PHYSICAL SCIENCE
Author: R. D. Townsend
Scott, Foresmen.and Co., 11310 Gemini Lane,
Dallas, TX 76229

Price: $7.98
Level: 7-9In this guide book,

etudexte inveetiyate title *OA atAAOi pholtat sciences tight, etectAitity, heat, motion, andAvila,* The pkovtam has two majon goats: to humanize4Citate 404 students and to help them waive at scienceconcepts by expvtlencing scientitic pitocee4e4.

125
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Lurriculun Materials

ENVIRONMENTAL EDUCATION GUM K-12,

State Dept. of. Education, P. 0. Boa Oh
Richmond, VA 23216

Price: $1.00 Level: K-12ie. a .complate eitugkoweientat education onNtiontua PaceU 24 deaimed to &militate the undemtoAdiug oi the comptexityoi enteAWAn Wiese A ouk inviitoment.

ElIVIROIIMENTAL EDUCATION:. GUIDES/BOOKLETS

Rosemarie .liasiond,, Lee County Schools, Envirorametel Education.2055 Central Avenue, Fort /Wm, FL. 33101Price: Contact source for %%nation. Level: K-12Lee C0004 School& niitA a mide maw of emoikomentaletb&cation "atonal& deeignii on nn activity; MAU.Att aacteachot-devetoped and can be apptiad in sitg diaelPtinelMoe metakia/ 24 evaitabte in Spaniel! ard Peach.
FINDING OUT ABOUT PAWS

Denefic Press, 10300 W. Roosevelt Road,
Mest(-aster, IL 60153

Price: $285 Level: K4Thi& manual it duignId to give etementakg 46mbaita4 theoppokbaity to inve&tkWe baaic tact& and conceptcaboutnagnatt. Tt contain& i2ta4tat4on& and &byte upstimenta. .

THE ORM MU*NISTIC
DIVIPAIMENTAL EDUCATION (1975)

Humboldt County Superintendent of Schools, P. O. Box 1408,Eureka, CA 95501
Price: $40.00 (+ $2.40.tax in Calif.) Level: K-8The Gem Box Ls a comptete K-S comical=irgggrartated ptosaa al envixonmentalafiect it and how it etciee.ta us. The activitke& akedeeigned to be integAuted inb- the teaching 4:4 ang *abject meta.

INTERACTION SCIiNCE CURRICULUM PRoJECT (1975)-

RintiOctielly & ComPenY, P. 0. Box 7600, Chicago, 1L 60680Price: $8.43
Level: 7Theough tabonatoky and geld inveatigationa atudenti becomeinvolved in examination o eocAaL, econotsic, aiit asathatteeoriatquences al the decision& we make. The moat ewphaeizteinquixif qptoach to the interaction oi man and the bio&phexe.
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Curriculum Materials

INTERCOM 77: EXPLORATIONS IN THE BMW PRESENT,
Interval 281 East 18th Street, New York, NT 10003Price: 12.60 Level: 142

order under $6.00 must be prepaid)
talvatan77 44 dtapted tO hetp atudenta identity keyPaarr-laotemi axd uptake theit poaaibte impact todayand in the neat flawme. tt inductee teeming actimitiea.

INTtRCOM 78: TEACHING INTERDEPENDENCE*
EXPLORING 61.05AL "CIWIEWIES 1114' aATA
Intercom 218 East 18th Street, New"York, NY 10003Price: 11.75

Level: 8-12
orders under $6.00 must be prepaid)
=71 4aetions mmek math etataimma eetiviaga.
moat uae data pataented in chola, &btu, andflea* to amine ptobtemm of woad lattastepeadenee.

INTERCOM 80: AMERICA IN THE WORLD

intercom 218 East 18th Street, New York, NY 10003Price: 11.75
Level: 8-12

orders under $6.00 must be prepaid)
Th44 unit imetmdee keadinge, data, frietiomat ageounte,end kote.ptaling attivitiea. it exptoke4 Ametirea
poaition ketatime to othek nation& in 'cepa to politica,
economize, and phitoaophy.

INTERCOM 82: ENVIRONMENTAL ISSUES & THE 9UALITY OF LIFE
Intercom, 218 East 18th Street, New York, NY 10003Price: $1.75

Level: .8-12
(orders under $6.00 must be prepaid)

Wagon Si Lumina the envikomment thitaugh beat, nationat,and ebbs/ pek4pative4. It ptovidea muttidiaciptinatyactivities sot a44C442ng envikonmextxt quality, tepecixttyix one's osu eomunity.

LESS POWER TO THE PEOPLE: ENVIRONMENTAL ENERGY USE
Environmental Action Coalition, 156 Fifth Ave, Suite 1130,hcw York, NY 10010
Price: $6.50

Level: 4-6This unit addneues what eneAgy I - why and hiss we oateonsave envy and highlights new AMU., oi ene/i8v. Thetwenty-nine activities and seteet issues og Eco-Neat lousedin the eliolcutun peovide the atudant with aralifetOnAide ia nontechnical and potoject-oniented.
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11)
Corrievlial Materiels

PIA 6 I
11.M.REE.L.L.M.1....IMEY

WPM-Sped* County School System, P. O. Dreyer 11griffin, GA 30224 (NOte: Available only in Bosnia)Price: Free
Level: 9

44 on the &Outdate and empe44tion ot die eatth ouVir
.1.4 a taaehet-devatoped

esuitieubs Wt. It4

man.

NINICOURSES: ENEMY IN.LIFE (1975)

W. I. Saunders 6 Co., West Washington Square,
Philadelphia, PA 1910$

Price: 93.95
Level: 9-10Th44 4nAtaedeation to enerfleff waits setkpaead 4nOmciet4tmeNW: a 4tedg guide. It dio hae bps& en As Weaning topicalthe Watt own, eumati.ft and Maiming messw,

amspi.mation, eRMOV, and Wan
MOW pemeeptiena.

NATURAL ENERGY VORMOOK #2

Author: Peter Clark
Visual Purple, P. O. Box 996, Berkeley, CA 94703Price: $3.95

Level: 10-12Th44 44 a eseptektnave guide that 44 both a eenagamat4on
manna and logbook. It p4ovidas &haat expetiments thatIttastambt the ptinciptu 4nvotved AR Weans *eat snow-saving 4g4tan4.

MAWR POWER: HMI & WHY?

Dept. of Naturat Science - OK- 224, San Jose State Univ.,
San Jose, CA 95192

Price:_ $2.00
Level: 10-12Thi4 contain& auggested

top4e4, aetivitie4, and 4440a42t4(et 4ne2u44en in a unit on nuetaaa pews' ptant4. It 44
apptieablets pho4e4, ehem4404, om Apical 4mismce.

PWISICAL SCIENCE: A PROOLEN SOLVING APPROACH
Author: J. L. Carter et al.
Ginn 6 Company, P. O. Box 20844, Dallas, TX 75220Price: $9.35

Level: 7-9Thi4 44 a unit designed tm motivate a4d 4n4t1ost sveAqeand baps avtxage atudexts ix phoicat science. It u.tLUzUa tomatonf apptoaeh.
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Curriculum Materials

POWER: INDOTRIAL EDUCATION CURRICULUM GUIDE
(SpeciaT Education *Arial for the Hend4apped/Disadvantage0)

Omaha hblic School, Dept. of Vocational & Adult Education,Omaha, NE seir
Price: $2.50 Level: 9-12
This 250-page guide contains top4c outtines, objectives,
teaching activities, valuation Items, and 40,0t student
imposition sheets. it COVIA4 taw, mechanical peak,
Paid pewee, etectkicd pool*, and heat engines.

PROBING THE NATURAL WORLD: CRUSTY PROBLEMS & WHY YOU'RE YOU
Silver Ourdett Company, 250 James Street,
Norristown, NJ 07160

Price: $2.31 Level: 9
Th44 4:46 the thimd level oi a Lhaee-yut intekmediate Atildet
mow.. tt .14 seti-paced with IaoL on the bstemilAtionship
oolong lite, emth, and vice science.

PROJECT I-C-E
(Instruct10-Cerr1eelum-fmeironmeet)

Robert J. Warpinski, Director, Project 14-E,
1927 Main Street. Green eq. la PM

Price: Contact source for informatiOn. Level: K-12
Pojeel I-C-E is a K-It eakkicutum and instkuction mopes
foe envikonmenbst education des4Ined to ttad students to

matagnition, and appeeciatEon oi the vita Amu&
shaping envikommentat attitudes and values. The suggested
lemming activities cam easily be integoted into kegutat
Cod4414 oi study and the polken eaphasizioe the soe a dieukban and **twat commutity 44 an extensb/n oi and a
Atiniomeement oa etasmum ittivities.

SCIENCE CURRICULUM IMPROVEMENT STUDY (1971)

Rand NcNally & Company, P. O. Box 7600, Chicago, IL 60600Price: $3.00 Level: 5-6
SCIS devetops the scientific titekacy oi students at the

ftentoAy sehoot levet. The units in this MAW dkt
"COmmunitime, "Enekgy Soy/Lets", and "Modets: Electkic
and Mkonttic Tntsmactioiss".

SUGGESTIONS FOR TEACHING ENERGY CONSERVATION IN HOME ECONOMICS

Alabama Dept. of Education, 5tate Office Building,
Montgomery, AL 36130

Price: Fret Level: 9-12
This is designed to aid in developing home-use curvy
conseAvation cukkicuta. It contains ideas and techniques
04 el.A4mooni teaching and Itetatfd acJ2vit4e6.
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I ENERGY CONSERVATMN GRANTS

irl)rogram Training Manual
for Sauk Hospitals, Local Governments and Public Cam Institutions

I
I
I
I
I

-*-- TEXAS
E RGY MANAGEMENT



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 L. 95-619 - November 9, 1978. The intent of the instructicms
and materials contained herein, is to be in full compliance with DOE 10 arR
Part 450,455 Energy Measures and Energy Audits; Technical Assistance and
Energy Conservation Measures: Grant Programs for Schools and Hospitals 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 coordinaticm of the energy conservation grants program include
Duane Iseran for educational institutions, John Carlson for hospitals, and
Larry Morgan for local government and public care institutions. Duane Xeeran
was project director for the development of the Program Traininj_Manual work-
ing in coordination with the Office of Facilities 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,

III/

which had previously developed a omprehensive energy management plan in com-
pliance with the federal grant program with tho assistance of Hammer Consulting
Rn9inaera, William E. Wallis & Associates, Love, Froberg & Associates, Lockwood,
Andrves and newnen, Inc., and Goetting & Asscmiates
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zarGy mama TPAINING

AGENDA

DAY 1

8100 - 8:15 Review of Agenda and Procedures
8:15 - 9:30 Presentation of Federal Grants Progrma and State Implementation
9:30 - 10:00 Review of Data Forms - Energy Cost and Consumption Forms(ECC -1

through 6) Preliminary Energy Audit (PEA-1 through 6)
Energy Audit (RA-1 through 4)

10:00 - 10:15 Break
10:15 - 12:00 MCC Forms ECC-1 through 6 Completion: Detailed Review
12:00 - 1:00 Lunch
1:00 - 3:00 PEA Forms 1,2,3 & 4 Completion: Detailed Review

Instructions
Example

3:00 - 3:15 Break
3:15 - 5:00 PEA Forms 5 & 6 Completion: Detailed Review

Purpose
Instructions
Weighting Factors Idntification
Example

DAY 2

8:00 - 8:30 Questions from Day 1
8:30 - 10:00 RA Form EA-1: Detailed Review

Instructions

Major Building System Identification
Example

10:00 - 10:15 Break
10:15 - 11:15 EA Form EA-2: Detailed Review

Instructions
Weather Data
M & 0 Procedures
Example

11:15 - 12:00 EA Form EA-3: Detailed Review
Instructions
M & 0 Identification
Savings
Cost
Example

12:00 - 1:00 Lunch
1:00 - 2:00 EA Form EA-3 (continued)
2:00 - 3:00 EA Form EA-4: Detailed Review

Instructions
Retrofit Identification
Cost
Savings
Payback
Example

3:00 - 3:15 Break
3:15 - 4:00 Recap. and Questions
4:00 - 5:00 Implementation

iii

96



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
regulations. Of major importance are the imple-
mentation schedule and the method of allocating
and prioritizing grant funds.
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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 majorgrants programs to promote energy conservation in four sectors of public and pri-vate non-profit buildings constructed prior to April 20, 1977. The Grants Programsfor Schools and Hospitals and for Buildings Owned by Units of Local Governmentand Public Care Institutions (Title III, Parts I and 2 of the law) are voluntary ac-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 ore to provide financial 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 grants
program has been structured around four steps which comprise the two major phasesof these programs.

The first step of Phase 1 is the Preliminary Energy Audit (PEA). The purpose of
the Preliminary Energy Audit (PEA) is to determine the energy savings potentialof buildings by identifying the physical and energy-using characteristics of thebuildings. The major components of the PEA include major energy using systems
identified in terms of fuel source and physical characteristics, prior buildingenergyconservation efforts, renewable energy resource potential, and energy savings po-tential. The PEA is to provide basic building information which will identify thoselarge 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 identifiedas 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 mayidentify 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. TechnicalAssistance consists of a detailed engineering analysis performed by a registeredprofessional; and it includes data relating to specific costs, payback periods, andprojected energy savings resulting from the purchase and installation of variousenergy saving devices or systems. The TA report will include recommendationsand analyses for such energy savings measures as storm windows, insniation, solarenergy systems, and automatic setback devices to name a few.

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

The final step, Energy Conservation Measures (ECM) provides for the purchaseand installation of energy measures including material, equipment, and the physicalmodification of the building recommended as a 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 I, the Deportment of Energy (DOE) will make grants available to eachState to conduct a state-wide program of PEA's in all 4 categories of eligible build-ings, and to states or units of local government and public care institutions or bothfor conducting EA's. In both phases the state will be responsible for the overallplanning 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 and approved by DOE. Grantapplications will be submitted annually to DOE through the Governor's Office ofEnergy Resources which will approve and 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 personneland building materials on hand, etc.) to make up all or part of their 50% matchingfunds. New construction is not included in these grant programs.

Some funding colderations are stated as follows:

Under the law, schools would receive a minimum of 30% of the stateallocation 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 stote moy receive more than 10% of the total federal funds or lessthan 0.5%.
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Funds granted to a state or individual facility must be matched 50/50
from non-federal funds.

Funds may not be used to repay money expended for any energy conser-
vation project commended prior to 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 to pay up to 90% federal share.

in accordance with the authorized funding levels for the program under
NECPA and the US Department of 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 to match the authorized
funding levels. As of the date of publication of this manual, Congress
had appropriated $300 million of the total $965 million authorizaton.
Actual federal funding for the Texas program during the first of three
program cycles is CM follows:

1979 (Ending September 30, 1979)

Phase 1
PEA/EA

Phase 11
TA/ECM

Total

Schools & Hospitals $ 892,824 $7,334,243 $8,227,067Local Govt & Public Core 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 a prostam schedule which will allow the institutionsto apply for the federal grants and have the grants committed by DOE prior toSeptember 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 theeligible institutions at a later date.
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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 Assistance 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 and 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 doted 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 a 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 on example,
if an institution conducts a PEA and an EA on a complex of which the TA building
is a part, the PEA/EA reports for the complex will not be accepted as meeting
the requirements of an EA for that building.

Distribution of Forms

-The PEA and EA forms and instructions will be distributed to eligible 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. Lnmor, 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 land Phase II.

Energy Auditor Training Program

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 and
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, te.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-I 940, (2) 1940 to 1965, and (3) 1965 to the
present. We ore also requesting that each administrative unit completes page
2 of the PEA form for all eligible buildings under its jurisdiction limiting data
entry to the "Arnual 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 re., irts) 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.

_

Enerqy 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 1 totals $892,824 for schools
and hospitals and $334,809 for units of local government and 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 and 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 hove at least twelve months from notice
of grant award (approximately May 31, 1979) to award the grants to the institutions.

.0?
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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 hove the financial resources to match TA and ECM
federai funding but which neod 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

Second Calendar Quarter

I. First year grant cycle begins

2. PEA and EA forms and instructions developed

3. GOER distributes PEA forms and instructions

4. State application to DOE for PEA/EA funding
($1,227,633) May I

5. EA training program developed May I

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 and 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 treports) May 25-31

SCHEDULE

April 2

April 11-26

April 27-May I I

Third Calendar Quarter

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

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

June 15

13. GOER reviews and ranks iNstitutions' TA/ECM
applicat ions July 6-30
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14. Institutions' TA/ECM applications submitted
to DOE by GOER

I S. DOE notifies institutions of TA/ECM grant awards

16. EA grant applications available to institutions

17. First year grant cycle for PEA/EA ends

Fourth Calendar Quarter

July 30

Aug. 1-Sept. 30

Aug. 1-Oct. 31

Sept. 30

18. EA grant appncations awarded to institutions Dec. 14

ADVISING ELIGIBLE INSTITUTIONS OF PROGRAM

Besides having sent letters to all eligible institutions informing them about theprogram, special effort has been made to distribute information within each ofthe program areas. Under the State Energy Conservation Plan program, GOERhod controcted with each of the twenty regional Education Service Centers toprovide information to the public and private primary and secondary schools inthe state. GOER has conducted meetings every month since March with the energycoordinators of the Centers. In turn, the energy coordinators hove conductedmeetings with the schools to disseminate information about the program.

GOER sent letters to the presidents of all the state's 94 public and private collegeand university campuses on Morch 15, 1979, inviting them to send representativesto a meeting conducted in Austin on April 27, 1979, involving a comprehensiveoverview and discussion of the energy conservation grunts program. Ninety-sevenpeople attended the meeting indicating considerable interest in the program.

A meeting on the grants program for public and private non-profit hospitals isscheduled in Austin on May 10, 1979. Officials of units of local government havebeen sent letters about the grants program and the energy auditor training programfor units of local government. A presentation in regard to the grants programwas 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 programwithin the state for the dissemination of information about the gronts programto units of local government.

Letters will be sent to all eligible institutrons informing them about the energyauditor training program to be conducted in twenty regions throughout the statebetween May 9 and 31.
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The amount of federal funding available for each program orea hos been included
in letters and is also included in the Overview of the grants program in the ProgramTraining Manual.

CONSULTATION AND COORDINATION WITH ELIGBLE INSTITUTIONS

The Governor's Office of Energy Resources estcblished a higher education advisorycouncil in January, 1979 and has conducted monthly meetings to develop program
implementation strategy, develop the State Plan, and discuss the elements of
the Phase I application to DOE.

As related thove, the twenty regional Education Service Center energy coordinatorshave served as liaison between the schools and GOER and have been involvedin 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, and state
hospital auociation officials. A council of representatives of local governmentand public care institutions is also being planned.

lAirnerous meetings have been conducted with groups from schools, hospitals,
units of local government and public care institutions where important exchange
of information hos 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 auditor training, the contents were expanded to include the TA and
ECM institutional applications, ener y consumption monitoring reports, and other
resource materials. It is believed t this approach for disseminating materials
and information will greatly reduce Mole mailings and provide for a more timelydistribution of materials. The contents of the Manual are as follows:

Foreword
Table of Contents

Agenda
State Implementation

Major Procedures and Activities
Supplemental Auditor Instructions

Completed Samples: ECC, PEA, EA Forms and 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

-9-
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The Manual includes the EA form whith provides for data collection on heating
degree days, cooling degree days, insukdion, and wind speed for regions withinthe state. Resource materials to help the institutions identify these data havebeen included in the Manual.

The Manual will be distributed at the twenty regional energy auditor trainingsessions to be conducted between May 9 and 31, 1979, as well as subsequent training
programs diving the duration of the program. Two-thousand manuals will be pub-
lished by tv4-..1 7, 1979, with odditional 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. Many 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 Assistanceand Energy Conservation Measures will be able to send people to th. viergy auditor
training program or hire consultants to conduct the energy audits. It people aretrained to conduct energy oudits, then it is questionnable what purpose any 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 likelyconduct 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 grant ranking criteria will be established consistent with the intent of thegrant 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 factorsafter the odvisory committees representing the eligible institutions have on oppor-tunity to consider this program and before the EA grant applications are madeavailable to the eligible institutions.

As identified in the federal regulations, the state is required to identify (I) the
method by which the EA grant funds will be apportioned between school focilifiesand hospital facilities, and (2) the rnethod 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 on apportionment which would be consistent with the interest
expreued in each area by the eligible institutions who submit EA grant applicatio
as well as the federal funding formula for EA gronts based on a per gross squarefoot 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 totol gross square feet of all school and 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 feetof all hospital and school applicants. In like manner, the apportionment of fundingfor units of local government and public care institutions will be determined.

-10-
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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 mode 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 and EA reports. 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 and 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 would 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 constrw, ion types in each of the program areas. It is estimated that the
sampling technique would result in 1200 PEA reports for primary and secondary
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 we 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 be "direct gas fired" but there are no energy use data on page
two for 'fiatural gas," then the editing routine would indicate an error in data
entry by the PEA auditor. Such problems as incongruous data, mathematical errors,
and 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 insthtion 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 an 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 maintenance
and operating procedures on file at the institution. These lists will be examined
when sample follow-up audits are conducted by GOER in compliance 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 Procedures published by the Chic) 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 odd 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 mode 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 requiremente of the federal regulations is to require those insti-
tutions to complete the PEA orgi EA forms. If 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 Plan 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 I and Phase II. Energy auditor training programs for all
program areas will be conducted in twenty geographical regions of the state between

May 9 and 31 in order to allow the institutions to have &tough 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 lieu of training possess appropriate skills and experience in analyzing
and/or operating the mechanical and electrical and other energy using systems
of the tipe 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 educatidnal and experience requirements for auditors who
have not participated in the training program are the auditor must document some
appropriate training and/or experience.

9 9 4111
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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: "I further certify that
I am not responsible for the day-to-day operations of the building and that a full
disclosure of any financial interest which I 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 REoUIREMENTS

The energy auditor certification statement also includes an acknowledgement
that the energy audit was conducted in compliance with the federal regulations.
The statement reads: "I 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 ELIGIBLE BUILDINGS

The owners of eligible buildings are to identify themselves on the PEA and EA
reports according to the four program areas of (I) 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:

'stoning 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, and throat," "rehabilitation," "orthopedic," "chronic disease," or other
appropriate brief description.

-14-
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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 tiibe 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 Indians are located near Eagle Pass. The Texas Indian 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 accordance 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 I 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 (C1, 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 grant applications.

1 01
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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 (I) 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 application, 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 Keercm Educational Institutions
John Carlson Hospitals
Larry Morgan Local Governments and Public Care Institutions

102
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ENERGY CCNSERVATION GRANTS PROGRAM

MAJOR PROCEDURES AND ACTIIITTIES

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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12MEM CCHBERVATICH Man PROGNIX

WAR PRXIDURPS AND PCrivrrims*

Mass I: -Preliminary Energy-Audits (PIA) and Energy Audits (PR)

1. Pipit year of the pemmelbegins date of pdblioation of Phase I rules
in Federal Register, April 2.

2. State applicatics for PEA/BA funds due within 30 days of Phase I rules

(J4my 2).

3. First grant cycle for PEA/EIR ends Sept. 30, 1979 (=must award notice
of grant - State has one year froenotice to uee funds.)

4. Eligible buildings (1) met te owned by schools, hcepitals, units of
local gomenmeent, arel public care institutions; (2) mast be heated or cooled
and not leased (imnless there is dommentatice of intent to purdhase); (3) and

constructed °nor before Peril 20, 1977 as identified by date of occupancy

permit.

5. Since TR and =will be awarded on a building-by-building basis, the

PEA end la rant be ce al builAmpby-builAiagbesis if the institution

plans to mlt a IA application. lino 'Amp:Janice is-planhed,*the
PEA andlAway be foraomplem. TA Twisty/11 include PEA andEkdate.

6. The first priority for selection of energy auditors Shaul:Me personnel

of the building mew, tut not the day-to-day building operator. Weever,
building operator spy participate in the ER under supervision of the energy

auditor.

7. There oust be a financial interest disclosure by the energy auditor.

8. A ccey of the PER and EA must be meintained by the building owner; and

one °coy of the PM is to te subaitted to OMR by Rhy 25, 1979 for each of
three Wilding oonstructial Feriods: (1) pre-1940, (2) 1940 to 1965, and

(3) 1965 to present. One awry of the PER ami1EA, must te submitted with

'the TA applization unless already submitted to GOER.

9. The initiation ansintenanoe and operating prooelures reoomanded in

the Energy Audit is a pre-requisite to submitting a Technical Assistance

application.

10. Energy Audit grant applications for institutions will be availdble between

August 1 and October 31. The ER grants will be awarded by December 14, 1979.

IIIN1s -T5Erng orproosdnres and activities is intended to give the reader an

indication of the majcc per Adures and activities. Clarification and addi-

tional Information are inc_ in the federal regulations and state implemen-

tationdescripticn.

-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,

major energy using systems, energy use and cost by mon;.h, past energy ccnsex-

vatian 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 procedures, prior energy savings, and simple

retrofit rezammendations 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 Mey 9 and May 31 and possibly the first week of June

for the first program cycle. Subsequent EA training will also be oonducted.

MEE will be providing this training and does not now plan to certify large

numbers 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

or document appropriate skills and experience by attaching educational tran-

scripts and resumes of applicable work experience relating to knowledge of

building mechanical, electrical, and energy use systems.

17. GCER will conduct follow-up reviews of Energy Audits conducted at in--

stitutions as required by federal regulations.

Phase II: Technical Assistance (V) and Energy Conservation Measures (E00
alms.

AM

1. Technical Assistance is a detailed engineering energy analysis of the

building resulting in a final report with recommendations for maintenance

and operating procedures and energy conservationmemeures. Energy Conserva-

tion Measures involve the installation of materials and equipment and the

physical modification of the building to save energy.

2. Aor both TA and ECM, buildings must be owned by schools, hospitals,

units of local government, and public care institutions.

3. Eligibility for 1% requires that an Energy Audit must have been condUcted

(the Eh includes the PTA) and the recommended maintenance and operating pro.-

oedures initiated (implemented) or must justify reasons for not implementing

the MO, and submit an application in accordance with federal regulations and

the State Plan (submitted to DOE around June 15, 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. Al-
though the State Plan may include alternative qualifications, the federal
requirements will be used as a reasonable guide. The analyst must also have
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 EIONL However, hp/she may be involved in the

design and supervision of the 101.

6. Eligibility for ECM requires that a Technical Assistance must have
been conducted or its equivalent according to State Plan, and the re:amended
maintenance and operating procedUres of the EA and TA report initiated (imr
pigmented) or must justify reasons for not implementing the MEO, and submit
an application in accordance with federal regulations and the State Plan.
The ECM must have a simple payback period of not less than 1 year nor greater
than 15 years, and the estimated useful life of tAe measure must be greater

than its simple payback period.

7. The TA report shall be used for assessing the ECM application.

8. There are no cost limits on the amount of the TA or ECM

9. lbe 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 ECM applications for thJ first
grant prognmn cycle is Jbly 6, 1979. Institutions will be notified of applicar

tion deadlines for the second and third years of the program

U. One copy of the TA report, TA application, and FX24 application ahould be
naintained by the building owner. Three copies of the TA application and
E04 application should be submitted to GOER along with one oopy 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 Mart 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
Novegber 9, 1978 may count as inrkind match for ECM upon approval of the

Secretary.

14. Only one TA grant and one MN 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 assignimaighting facbors to the three grant ranking
criteria established by DOE for ECM including (1) simple payback period of
less than 15 years and more than I year, (2) conversion to renewable resources
and then coal, and (3) the type of fuel saved with &iority bo oil, then
gas and others. The State may add additicmal factors.

17. The institutional applications for TA and WM Shall be submitted to the

Governor's Offioe 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 matdh, a project

description with milestones, and justification for severe hardship if claimed.
The 12t application shall also include the results of the PEA and EA. The Ecm

application shall also include the EA report, TA report, and projecbad payback

period for the ECM

18. The institutions shall keep records and reports including a report sub.-
matted eadh January and July cm the progress and financial status of the
project; final report on 'IR and WM submitted within 90 daye of project
completion - the TA final report shall include the TA analyst report and plan

for implementing Mi0 procedures and acquiring and installing PM the EQ4
final report shall include list of EX7M acquired and installedwith final pro-
jected payback period and statement that the ECK conforms with the TA report
and ECM 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 building owner for three years.

1 0
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The purpose of this section is to provide ad-
ditional clarification, in same 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.

I Os
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SUPPLEMENTAL AUDITOR INSTRUCTICOS

The purpose of the following instructions is to supplement the "vocedures"
which accompany each page of PEA and EA forms and to clarify specific points

outlined in the Federal Regulations.

A. Camplex Audits 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 Government and Public Care Institutions, Federal Register,
Volume 44, No. 64, Monday, April 2, 1979, defines a "complex" as a
clos4ly 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 totall buildings in
the complex, then the PEA and EA should be conducted on the complex

a single unit. The TA grant application uvuld be based on the

apparent p0.ential of the specified ECM's if implemented complax-wide.
AA example might be the replacement of all existing lighting with
high-efficiency lamps in all buildings in the complex. /f the eligible

institution wished to consider a particul'Ar building in that complex
in more detail, then a PEA and EA would have to ke completed -v. that

individual building.

B. Preliminary Energy Audit

PEA-1

(45) 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 usod but not metered,
enter "N.D.A." in the monthly blanks and make an estimate
of the total annual energy use for ently in the "Annual

Totals" line. A comparison of the total annual energy
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.

. 109

-23-



PEA-4

2. The building height should be the number of stories
of that portion of the building with the largest roof

area.

3. If the land is not the property of the owner, or if

he indicated that' the property is not "available space",

then check nsol.

tional _FormsEA-5 and PEA-6

These forma are provided as a means of assisting the eligible

institutions to assess the energy conservation potential of
7iven building based on building and OVAC system characteristics.

This approach is especially useful when buildings are unmetered.

2.0 Divide the total 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 MUM from the heating

system components (boilers, furnaces, etc.) and the

total tonnage ofathe air conditioning system (convert

tons to STUB by multiplying by 12,000) and express sum

as millions of ETUH.

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

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 percentage 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 administrative 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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Summary: 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. NO/E: It is required that Pages 5 and 6 be cr-..eleted
for unmetered buildings, since that information will be nelpful
when completing the Energy Audit and in assessing Technical
Assistance applications.

C. Energy 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) Throuth(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 presented as general rtidelines to

assist the auditor in identifying the amount of energy comption by major

energy using systems.

EDUCRTIONAL 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 energy 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 utilised in a numker 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 generail electrical represent the second major category.

HVAC -GS%
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MAJOR ENERGY END USES IN A TYPICAL U.S. EDUCATIONAL INSTITUTICN

(Adapted from Energy Audit Workbook for Educational Institutions,

Fuel & Energy Consultants, Inc., 1978, Page 2)

112 r26%.



HOSPITALS

Nearly 90% 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 receptacles often represent the second highest end use.

NVAC -SO%
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FOOD SERVICES -7%
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MAJOR ENERGY END USES IN A TYPICAL U.S. HOSPITAL

Adapted 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 T. 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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MAJOR ENERGY SSD USES IN A TYPICAL U.S. OFFICE BUILDING

(Adapted from Energy Audit Workbook for Office Buildings,

Fuel 6 Energy Consultants, Inc., 1978, Page 2)

LONG-TERN PUBLIC CARE FACILITIES

Public care facilities, such as nursing homes, which have not implemented

comprehensive energy management program's, usually exhibit atypical energy

consumption when compared to other buildings of a similar type, size, use,

and clhaate sonel. It is not unusuall 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 figure below indicates typical energy uses for a nursing hums facility.

Notic3 that space heating, cooling, ventilation, and lighting contribute

to over thre-fourths of the total consumption of the facility. These

areas, then, represent major energy conservation opportunities.

1Nursieg.NOmes Technical Report, Colorado Energy Conservation and Alternatives

Center for Commerce and Industry, August 197E/ Page 13).
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HVAC -44%

STERILIZATION -2%
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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) Determinatioe 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 RVAC, lighting and process
energy use are comparel 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)

+ % Glass/Infiltration WF (PEA-5, 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),

11 5
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Lighting Kr (PRA-5, 4.3), and

Process Kr (PEA-6,4.8).

MAC MP
A. HVAC Energy (BTU) El

x Total Annual BTU (PEA-2, ggg).
Total WP

To determine energy use by type, the HVAC emnrw must be broken

down further into:

(1) Pan and Pump Electric Snarly (BTU) HVAC Energy x 0.4

(2) Cooling Energy (BTU)

(8) Heating Energy (BTU)

x HVAC Energy x 0.6

Degree Days Cooling* + Degree Days Heating*

x HVAC Energy x 0.6

B. Lighting Energy (BTU)
Lighting Wr x Total Annual BTU GrEA-2, 03,0
Total Wr

To convert from BTU to purchased units, determine the sourc 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 Old

25% Glass

Annual Energy Use: 300,000 BTU/Square Foot/Year

0.4

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

Predominant HVAC System: Multi-Zone Units

Average Building Outside Air: 30%

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:

Building Process Energy Base Load:

Average Annual Heating Degree Days:

Average Annual Cooling Degree Days:

11 7

600 Tons

Approximately 20%

1,570

2,994

-31-



OPTIONAL
(This Chart is required with TA application for unmetered buildings)

PRELIMINARY ENERGY AUDIT PAU s OF

"Basis. b eAr6
(b) OUILDING NAME 1.0. NUMOER (41) COMPONENT INSTITUTION NAME 1 1.0. NUMSER

VII BUILDING ENERGY SAV N G POTEN TIAL
(m) CHART OF POTENTIAL ENERGY SAYINGS

1.0 ANNUAL ENERGY USE: (SEE EUI PAGE PEA-Z)

ITU/SO.FT./vA,

400.000 AND MOVE

300,000 TO 400.000

200,000 ro 300,000

100.000 TO 200.000

LESS THAN 100,000

WF

9

8

6

5

2.0 RATIO OF OCCUPAKCY/SPACE UTILIZATION NOUNS

TO NVAC EQUIPMENT OPERATING HOURS:

OCCUPANCY/UTILIZATION NRS.
HVAC OPERATING HOURS

UNDER 0.20

0.2 TO 0.4

0.4 TO O.

O. TO 0.8

0.8 TO 1.0

RATIO

12.8

9.6

8.0

3.0 MTV/ CAPACITY OF KEATING II COOLING EQUIPMENT:

COMOINED NVAC CAPAtITY IN STUN X 10
6

40 AND MOVE

25 TO 40

15 TO 25

E TO IS

IELOW s

118

7

6

4.0 BUILDING MODIFICATION POTENTIAL:

4.1 BUILDING AGE 4 REMAINING LIFE (R.L.) WF

NEW (1-$ YRS) OVER 40 YR. R.L. 3.6

NEW (11 YRS) UNDER 40 YR. R.L.

RECENT (5-15 YRS) OVER 40 YR. R.L. 2.

RECENT (5-1S YRS) UNDER 40 YR. R.L. 2.6

OLD (OVER 1$ YRS) 2.0

OLO (OVER 15 YRS) LESS THAN S YR. R.L. 0.0

4.2 TOTAL WALL AREA PERCENT GLASS I
INFILTRATION:

GLASS RANGE

OVER 408 GLASS

LARGE INFILTRATION

UNDER 40* CLASS

LOW INFILTRATION

UNDER 158 GLASS

4.3 LIGHTING LEVELS POTENTIAL REDUCTION:

RANGE

4:5
4.0

3.0
2.5

REDUCED TO 3.0 W/S4.FT.

REDUCES TO 2.0 - 3.0 uica.o.T.

REDUCES TO 1.0 - 2.0 W/SG.FT.

CAN REDUCE IY SWITCHING cAANGES

LIGHTING LEVE15 CAN4OT REDUCED

6.3

11.9

6 . 2

3.5

40110111111

4.4 PREDOMINANT NVAC SYSTEM:

TYPE

DUAL DUCT Olt REHEAT

MULTIZONE OR INDUCTION UNITS

W3OFTOP, PACKAGED WALL UNITS.
OR UNIT VENTILATION 9.8
FAN-COIL, VAV, OR NEAT/VENT ONLY UNIii.4

RADIATION, UNIT HEATERS (NO FAN SYS.P.0

4.5 NORMAL OUTSIDE AIR SUPPLY PERCENTAGE:

RANGE tof

75 TO 100% L I
SO TO. 758 7.2
25 TO SOB

10 TO 251

INFILTRATION ONLY WITH TOILET EXHAUST4.5

WF

12.6

4.6 FAN ENERGY:
GROSS SLOG.

FAN STATIC PRESS. SQ.FT./FAN HP

10" OR ASOVE Ir 2OO St.FT./NP

8" SP TO 10" SP 0600 St.FT./HP

6" SP TO 8" SP 03000 SQ.FT./10

4" SP TO 6" SP 10500 SQ.FT./MP

UNDER 4" SP spE000 GQ.FT./HP

t- 1

WF

S

4.8
4.2

3 . 0

19



WIEN MOM UMW UMW MIN OMEN WI OEM

OPTIONAL
Thig Chart is required with TA application for .unmetered buildings)

PRELIMINARY ENERGY AUDIT PAGE 6 OF 6

911./La/A)6, NT "
(b) BUILDING NAME G 1.0. AVNER

----
(61) COMPONENT INSTITUTION MAME 6 I.D. NUMBER

VII IUILOIN6 ENERGY $ A V ING POTENTIAL (CONT'in

CHART Of POTENTIAL ENERGY SAV4NGS (Continued) ENERGY SAVING POTENTIAL TABULATION (uuu)

4.7 NVAC CONTROL SYSTEM:

CONDITION WF ITEM VP

OUTSIDE AIR 6 RELIEF DAMPERS NANG OPEN

INOPERATIVE CONTROLS

NO WRITTEN PREVENTIVE MAINT. PROGRAM

CONTROLS ARE SERVICED REGULARLY

CONTROLS UNDER MAINTENANCE CONTRACT

4.8 BUILDING PROCESS ENERGY BASE LOAD:

1 OF TOTAL LOAD

9.4

4.8

4.2

3.6

405

WF

1.0 ANNUAL ENERGY USE 7 0
2.0 RATIO UTILIZ. HAS. TO OPER. HAS.

3.0 RATED CAP. OF WAG EQUIP. 9.0
4.0 MODIFICATION POTENTIAL

4.1 BUILDING AGE 6 LIFE EXPECT. apla.

20t tASE LOAO - COULD REDUCE

15% BASE LOAD - COULD REDUCE

10% BASE LOAD - COULO REOUCE

St SASE LOAO COULO REDUCE

NO REDUCTION OF BASE LOADS POSSIBLE

4.2 HVAC NEAT RECOVERY:

RANGE

(1:3)

2.4

2.1

1.8

1.5

WE

4.2 PERCENT GLASS 6 INFILTRATION 3 r
4.3 LIGHTING LEVELS 4r;d1,

/4 A4.4 HVAC SYSTEM TYPE

4.5 OUTSIDE AIR RATIO - 6,3
4.6 FAN ENERGY 3,6
4.7 MVAC CONTROL SYSTEM

1001 0.A., RECOVERY FEASIBLE

75t 0.A., RECOVERY FEASIBLE

SOQ 0.A., RECOVERY FEASIBLE

ICIOQ 0.A., RECOVERY DIFFICULT
.

NEAT RECOVERY NOT FEASIBLE

4.10 USER RETROFIT TOLERANCE:

RANGE

4.5

4.0

3.5

OD
2.5

WF

4.8 BUILDING SASE LOAD

p.-----,-fi)

Z. 7
4.9 NVAC NEAT RECOVERY - 3.0
4.10 USEA RETROFIT TOLERANCE . ifIr

TOTAL

.

7.3 8
USER CAM TOLERATE MAJOR RETROFIT

USEA CAN TOLERATE MINOR RETORFIT

USER CANNOT TOLERATE ANY OISRUPT1014.1

OD
3.5

2.5

...--.....-.116411.4

jor



BUILDING "T"

A. Total MP NVAC MP + Lighting MP + Process VP

(11.2 a 3.5 + 11.2 + 6.3 + 3.6 4. 3.0) + 5.6 + 2.7

a 38.8 + 5.6.4- 2.7 47.1

38.8
B. HVAC Energy a

47.1
x 52,500 x 106 BTU

a 43,248 x 106 'mu

(1) Fan and Pmp Electric Energy a 43,248 x 106 BTU x 0.4

a 17 299 x 10
6
BTU

(2) Cooling Energy a

17 299:x 10
6

plql
-------- 1 491 293 KWH

11,600 BTU/KNH -L---L-

2 994
2,994 + 1,570

x 43,248 x 10
6
BTU x 0.6

a 17 023 x 10
6
BTU

17,023 x 10
6
BTU

11,600 BTU/KNH
a 1,467,417 KWH

============

1,570
(3) Heating Energy a

2,994 + 1,570
x 43,248 x 10

6
BTU x 0.6

8 926 x 10
6
BTU

8,926 x 10
6
BTU

1,030,000 BTU/NCF

C. Lighting Energy a x 52,500 x 10
6
BTU

5.6

47.1

a 6,242 x 10
6
BTU

a 8 666 MCP

6,242 x 10
6

BTU
a a 538,106 KWH

11,600 BTU/KNH

2.7
D. Process Energy x 52,500 x 10

6
BTU

a 3 009 x 106 BTU

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

3,009 x 10
6
BTU

11,600 BTU/KWH

122

a 2591396 KNH__--

-34-
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Please return to Governor's Office of Energy Resources, 7703 N. Lamar, 0502. Austin, Texas 78752. ENERGY AUDIT PAGE I OF 4

Energy Auditor Certification: I hereby certify that I,
(name of auditor), have participated fully in the Energy Auditor Training Pro-

gram developed by the Governor's Off1ce of Energy Resources conducted at
(address of training site) by

(Sponsoring Agency-Instructor) on
(date), or in lieu of attending the training session, have completed (i of classroom hrs) hours of

educa.lonal courses and/or on-the-job experience in analyzing and/or operating the mechanical
and electrical and other energy using systems of the type of

building or complex being audited. I have attached a copy of official
educational transcripts and/or resumes of prevlaus applicable work experience In-

cluding the address snd telephone timbers of such employers if 1 have claimed past education and/or work experience in lieu of attending the official train-

ing program. I further c.c.:Hy that I am not responsible for the day-to-day
operations of the building and that a full disclosure of any financial interest

which 1 might have relating to this energy audit or any energy conse,yation measure is attached hereto. 1 also 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 published In the Federal Register

dated April 2. 1979.

(a)

Organisation of Auditor

123

Si nature of Energy Auditor Social Security No. of Energy t.uditor
Oata

I
(b) 136.1L0/4)6.v.7... (c) 17 j; 000 FOLLOWING PEA FORMS COMPLETED ATTACHED HERETO:

.(d1) .(e) .(el) .(f) .(f1)
FE-Cr

BUILDING OR COMPLEX AARE t ID NUMBER 7-51- BUILDING SIZE (CROSS SQ.FT.)

SLOGS

(b1)

(d)

PEA-1 PEA-2 PEA-3 FITA PEA-5

COMPONENT INSTITUTION NAME i 1.0. NUMBER

THE CONTENT OF THIS AUDIT FORM IS DESIGNED TO MEET THE REQUIREMENTS OF FEDERAL

RARE AND-RUURESS OF OWNER
REGISTER, APRIL 2, 1979. VOL. 44, No. 6k, PARA. 450.43

I DESCRIPTIVE BUILDING DATA
1.0 LIST MAJOR CMANGEi IN "FUNCTIONAL USE" OR "MODE OF OPERATIOW PLANNED FOR NEXT 15 YEARS:

(9)

2.0 FOR BUILDINGS OVER 200,000

DATA (AD)

t,

DEMAND IN

.

GROSS SQUARE FEET AREA. PROVIDE THE FOLLOWING

OR BY REASONABLE ESTIMATE (BE) IDENTIFY SOURCE

KW: (10

I ja GENERAL BUILDING & SYSTEMS CONOITION:

(y)

FROM AVAILABLE

IN ALL BLANKS.

2.1 PEAK ELECTRICAL

MONTHS (h1) . . DAY ()) . . .

HOUR OF DAY

2.2 PROVIDE BELOW

SYSTEM eV FUEL

iLL .
,

.

THE ANNUAL ENERGY USE OF THE MAJOR BUILDING

TYPE:

MAJOR

SYSTEM
( I)

ELECTRICITY NATURAL GAS 12 OIL CENTRAL PLANT TNERMAL TOTAL
BTU

KWH
( ITU (n )

MCF
(0 ) (1) )

BTU GAL (r)
BTU

( )

STEAM-HOT WATER
(t) BTU

CIIILE11 WATER
TON NRS. BTU

yriC.. -

011rilalfoilt

IP

u A .

iw,4lir/W6 434/14
. ,

.PRICAS3 artapjan.
BTU

GT0 CONVERSION FACTORS (x)

X 11,600

X 1,030,000

z 138,690

X 149,690

(You may round to nearest million.)

. 1lTu STEAM/MW MMIITU x 1.000,000
ELEC. KWH

NAT.GAS. MCF BTU STEAM LBS x 1,390 BTU

OIL 12 CAL ETU CH.wATER

OTHER

TON HR x 12,000 BTU

OIL /6 GAL . STU

x m BTU

OTlirg x . BTU
4 el

at

a



EA-2

4.0 Obtain current weather data from local weather station.

(21 The point is to prove that MSO's along have resulted in
a 20% 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 omit this table
and proceed directly to EA-4 as an alternative.

Refer to the list of MSO measures idcluded 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 MGO, as it is
insignificant in energy savings.

SA-4

(ddd)(see)(fff) For additional examples, refer to the ECM/P section of
this manual.

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

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



COMPLETED SAMPLES:

ECC MA AND EA FORMS AND INSTROCTICOS

Included in this section are forms which have been

completed for a sample building.

126 -37-



ENERGY COST AND CONSUMPTION SUMMARY POEMS (ECC-1 -6)

The energy cost and consumption mammary forms are presented as a sug-

gested method of monitoring anergy consumption in buildings, especially

before and after the implementation of maintenance and operating pro-

cedures and the installation of energy con3ervation measures. Such

information is required by 10 CFR 455, Para. 455.63 C which states that

"such 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".

12 7
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INSTRUCTIONS

EMMY COST AND CONSUMPTIOU SUMMARY FCMMS (ECC-1 - 6)

ECC-12 ELECTRICITY

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

(e) Number of calendar days shown on billing.

(MD Demand will be in terms of KVA OR KW. 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.)

(u) Actual consumption (KWH) divided by the projection of what the con-
sumption would have been if usage were at the demand (peak) rate for
each hour in tho billing period.

(n) Obtained from billing.

(o) Obtained from billing.

(p) Total monthly billing divided by total monthly consumption. ($.0236
would be entered as 2.360 per KNH).

(0 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. Tbis

number is larger because power plants are not 100% efficient, and
distribution losses are also unavoidable.

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

HOTS: When performing mathematical computations, it is suggested that
all table entries be Converted from millions or thousands to the
actual numiler, using all significant zeros. For example, convert
1,215 k 104 KWH entered in Column (1) to 1,215,000 prior to any

calculations.

-39-
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ICC-2: NATURAL GAS

(f) 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 haat 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 energy.

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

(n) Disregard column.

(p) Fuel cost per million BTU's.

BCC-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".

(j) 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.

129 -40-



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

(b)(j) 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 statices. In &my event, be sure that the degree days
entered are for the appropriate month of that year and not for same

previous year.

130
-41-
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4/23/79
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 buildings. 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 poXential. 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: datalled 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 comr
pleted for each building or complex for which you submit a Technical Assis-
tance and Energy Conservation Measure application. If 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 building 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 build-
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:

"RD" - Record Data
"BE" - Best Estimate
"NDA" - No Data Available
"NA" - 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 nor. overlooked. All positive responses to ques-
tions should be marked with a.

The following procedures provide instructions for completing the PEA Forms.
The small case alphabet letters in parentheses key to the form entry data.
All addresses are to be complete, current street addresses include ZIP Code.
Provide telephone numbers if available.
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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
"PEA" 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 ntimber. 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 identification 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 off 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:

Elementary

Secondary
College
University
Vocational
LEA Admin.
"Other" (specify)

Public Care institution:

Hospital: Local Government:

General

Tuberculosis
Other (specify)

Nursing Home
Long-Term Care (other than nursing home)

Rehabilitation Facility
Public Health Center
Residential Child Care Center

"Other" (specify)

Office
Storage
Servict
Library
Police Station
Fire Station
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, and throat," "rehabilitation," "orthopedic,"

"chronic disease," or other appropriate brief description.
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(f)

(g)

(h)

(I)

(ii)

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
neither 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:

(j)

(k)

(1)

Daylight hours, 6:00 am to 6:00 pm. Enter the number of "hours" of
occupancy (utilization)/numLor of occupants/percent of building
gross square footage used, in each of the blank fields 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 entries 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,
or has other periods of at least a week's duration when the building
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.

(q) 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.

(s) indicate whether or not the building HVAC system is connected to a
central Facilities Control and Monitoring System (FCMS - such as a
computer system). Check "yes" or "no."

146 -51-
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(u) Enter source of primary building heat and heat source; such as "steam

boiler," "hot water boiler," "purchased steam," "direct gas fired,"

"electrical resistance," "12 fuel oil," "propane," "butane," "central

plant." indicate type of fuel.

(v) Enter source of primary building cooling; such as "electrical centrifu-

gal chiller," "electric-reciprocating-unitary," "absorption chiller,"

"purchased chilled water," "campus chiller plant." indicate energy

source.

(w) Enter Primary Terminal devices for space heating system; such as

"steam/hot water radiators," "convectors," "fan & coil," "unit

ventilator," "ducted warm air."

(x) Enter Primary Terminal system for space cooling; such as, "room

fan coil," "double duct," "reheat," "unit ventilators," "low

pressure ducted."

(y) Enter source of domestic hot water supply; such as, "gas fired

storage," "gas fired instantaneous," "electric storage," "steam

generator storage," 10041 fired storage."

(z) Enter type of internal lighting system; "incandescent," "fluorescent,"

"high intensity discharge," with estimated percentage of the number of

each type of lighting fixture.

(aa) 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,"

"steam labs," "ceramic labs," "chemistry labs," "biology labs,"

"operating rooms," "100% fresh air systems."

(bb) Check "yes" or "no."

(cc) Check "yes" or "no."

(dd) Check "yes" or "no."

(ce) Check "yes" or "no."

(ff) Chetk "yes" or "no."

(gg) Enter building additions and square footage, building modifications

and types. Enter total number of additions and major modifications.

(hh) Enter any other pertinent unique information on building such as;

"lightweight envelope," "tilt-up construction," "conversion plans,"

"year round office type occupancy," etc.

11 7
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FORM PEA-2

(b) Enter the building name and building identification number. Same

as item (b) on Form PEA-1.

(bi) Enter component institution's name and ID 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 approprlate
side blank whether this data is "metered" or "best estimate" for
this building. If this form is used in subsequent years, enter
data for the most recent year ending In August.

(A) (1(10 (III (mm) (nn) (00) (PP) (rr) (ss) (tt) (uu) (vv) (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. If 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).

"If this building is included in a group of central complex metered
buildings, then make the best estimate of the weighted building in-
dividual totals as a part of the total campus-wide billings and

quantities. Dollar values in Columns (kk), (nn), (rr), (uu), (ww),
and (xx) are to be rounded off to the nearest whole dollar. Under

"Annual Totals" entries, items (11), (;;)71;w1;17.;TTT-6 the
avera e value for the year in cost per unit of energy; thus divide

t e 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.
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(aaa) Enter total annual "gallons" value from table above. Enter "N.A."

if 12 fuel oil is not used. Multiply value by factor on form.

(bbb) Enter total annual "gallons" value from table above. Enter "N.A." if

A fuel oil not uses. Multiply value by factor on form.

(cccl) or (ccc2) Enter total annual steam or high temperature hot water
"MMBTU" or "LBS" value from table above. Cross out the MOTU 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.

(ddd) Enter total annual Chilled Water "Ton Nours" from table above. Enter

"N.A." if chilled water is not purchased. Multiply value by factor

on form.

(eee) Enter total annual use of other fuel such as liquified petroleum gases

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.

(fff) Enter heat content per unit of "other" fuel used expressed in BTU per

unit. Obtain "other" fuel conversion factors (not mentioned above)

from standard engineering reference manuals.

(ggg) Enter arithmetical total of the column of figures above.

(h) Enter (h) from (h) at top of page.

(hhh) Determine by dividing the value of (ggg) by the value of (h) above.

(xx) Enter (xx) from Annual Total of (xx) above.

(iii) Determine by dividing the valuc. of (xx) "Annual Total" by the value

of (h) above.

1 1 9

-5 4 -



FOAM PEA-3

(b) Enter the building name and building identification number. Same
as item (b) on form PEA-1.

(bl) Enter component institution's name and ID number.

(jjj) Enter full name of designated Building Energy Manager If there Is a
person designated to monitor and evaluate energy use. If there is
no Energy Manager, write "N.A."

(kkk) Place an "X" in the appropriate response blank. Draw a horizontal
line through the other response.

011) Place an "X" In the appropriate response blank. Draw a horizontal
line through the other response.

(mmm) 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.

(nnn) Place an "X" in the appropriate response blank. Draw a horizontal
line through the other response.

(000) Enter descriptive phrase for ei:ch energy conservation measure con-
silered 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 lighting levels," "added
more local control switching," "Increased filter maintenance
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.

(ppp) Enter general comments and observations which contribute to further
definition of energy using character of building.

(rrr) Place an "X" In the appropriate response blank.

-55--



FORM PEA-4

(b) Enter the building name and building identification number. Same

as (b) on PEA-1.

(bl) Enter component institution's name and ID number.

Items 1 through II are Information requests regarding the building site,

construction, 'Ad heating and domestic water systems as related to

solar energy application potential. Item 12 refers to other pote6-

flat renewable resource energy source applications. Auditor to mark

a' ;-1 'tive responses in various blank spaces with an "X". Draw

a st , horizontal dash late through all other blank spaces not

applicable to building audited.

151
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FORM PEA-5

(b) Enter the building name and building identification number. Same
as Item (b) on Form PEA-1.

(bl) Enter component institution's name and ID number.

(ttt) 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 alt 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 estimate based on your knowledge of the building. The follow-
ing instructions apply to each numbered "building characteristics":

1.0 Refer to the value of EUI, expressed as BTU/FT2/YR on Form PEA-2.

2.0 Total the "Occupied" 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.

3.0 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 coil capacities. The
object is to obtain the actual net capacity of th heating and
cooling equipment serving this building. Divide le 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 "W".

4.1 Determine building age category bracket and estimate remaining useful
life remaining. If building has less than a 5 year life expectancy
(either new or old) audits should not proceed past the PEA. .

4.2 From building blueprints or estimate, determine the percent glass of
the exterior building envelope wall area within the broad range of
over or under 40 glass or under 15% glass. Make a judgement as to
large infiltration (light wall construction wrgait good caulking,
large amount of fixed wall louvers, etc.) or low filtration (tight
wall construction, good caulking, low number of wall openings).
Mark Eitone value which best describes this building condition.
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4.3 From building electrical lighting plan3 or estimate, determine the

present building lighting load expressed as averaQe watts per gross

square foot of building area. For example, if you circle the weight

"6.3" 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 lighting

load.

4.4 From building HVAC plans, other documents, or quick inspection, iden-

tify the predominant building HVAC system type. Many buildings have

more than one s ngle type of HVAC system. This PEA needs the

predominant type information. Circle only one 'VP which applies.

4.5 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 avera e 0.A. percentage for the entire building and

circle the appropriate WF".

4.6 Air distribution energy consumption is primarily a function of fan

operating static pressure. If 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 C171-ionly one "WF".
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FORM PEA-6

(b) Enter the building name and building identification number. Same as

item (b) on Form PEA-1.

(bl) 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 TaTCs such as lib equip-

ment, domestic hot water, sterillzers, 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" building 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".

uuu Indicate the appropriate "WF" fur each "ITEM" and add them to obtain

a "TOTAL". The maximum possible score is 90 and the minimum pbssible

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, 1302, Austin, Texas 78752

(S44010)PRELIMINARY ENERGY AUDIT AUDIT

DATE: (a1),47AANEAC 197, PAGE I OF 6

a r ihrdinl Spurake Cawale -5.Z-46Z Z .S"=igo AZ - 0/b / '7,far cedvey AP.,: AS. Sdisi.lAinLekry 72-AWs Zr. r Alf
(a) COMPONENT INSTITUTION NAME i I.D. NO. (b) R COMPLEX NAME i ID/ I OF BOGS. (c) BUIL6ING ADDRESS

gVAXI.EV-afi Codcwriet) .2.i AE4e3 71zst4.1.272.44r
(d) CATEGORY OF BLDG. OR COMPLEX (e) BUILDING USE CATEGORY (f) BUILDING OPERATOi NAME, ADDRESS i TELEPHONE 4440 cry447- SOP

id7P1KWOOK,EAD 1.4 6-Arger7-7Asr,,J 74771,2170/ PUBLIC Pi PRIVATE NON-PROFIT ( ) INDIAN TRIBE ( )

(g) NAME AND ADDRESS OF OWNER .0

(jj) PEA AUDITOR NAME, ADDRESS i TELEPHONE: . c--.-...f..... . - . . ,. ... ..-..... . :...., .
,

Ckfio.e4e?
I BASIC BUILDING DATA

BUILDING
s IZE 00

OPERATING SCHEDULE
BASIC HVAC CONTROL DATA

DAYS
TIME PERIOD: HRS/OCCUPANTSA GSF (m) PARTIAL USAGE (n)

4r5, 7ro (I) DAYLIGHT (k) EVE (1) NITE QTR WEEKS % GSF
CERAL BLDG. PANEL (q) YES -- NO XNTI4-F /6 /MOO 44. 4 /..reo ko (9/ os- Mg 1st

2nd EPS "FCmS" MINX (s) YES X NO ---ftDATE (i)

CONSTRUCTED
SAT A //co /74- 4 / Ar ko (5 los- ke

_ 4

3rd 1E1111
-.

/77r sum 4?/Ar //0 4 /-1." be e/Ar //0 4th

,
'II MAJOR ENERGY USING SYSTEMS

PRIMARY

NEAT
SOURCE (u)

PRIMARY

COOLING
SOURCE (v)

SPACE

TERMINAL
NEAT 64

SPACE

TERMINAL
COOLING (x)

DOMESTIC

HOT WATER
SOURCE (y)

INTERIOR

LIGHTING
SYSTEM (2)

SPECIAL BUILDING
.

SYSTEMS i FACILITIES
'i

(aa)
1

1..C46.,
SPFAW

Obecle&G,
4c4tArLii,
kinse

414410te-
.eraer

DoeeiV-Ar
.0acr

5/"Xe",
de7y4lefizze
anowur

INCAN ..4E:-.1

FLUOR 11121

mID/S- 1

Lwow ,.41geir
.

Ne:z":4%.S7/19, C4
1

ifedoolojes
091A/zAML Ateinaitee Z.& 49 . Avow Aeil...les

;

III UNIQUE BUILDING CHARACTERISTICS
I. YEAR ROUND, 24 HR. PER DAY OPERATION YES --. NO X (bb) 6. LIST YEAR i TYPE OF MAJOR BUILDING MODIFICATIONS TOTAL I OFIAJOR MOD. i

AND ADDITIONS ADD.

2. 9 MONTH PER YEAR OPERATION YES ,,y: NO --- (cc) (99() /r70-49.414, ,A. 7"..e.eref...r AI evArdiss..4 X....4.
3. SUMMER PROGRAM USE YES .2c_ NO (dd) a 4e a .- . ' .. 1 a / '46.

4. EVENING CLASS SCHEDULE YES .Nr No -- NO 09/77-...", .1.;:ci/ ffo ec?:- 7:-.
re

5. BUILDING HAS EXTERIOR FLOODLIGHTING YES --- NO dr (F0 7. OTHER: (hh)tEr21-:4621.-C-ChlAle--rm---4164,-X0e
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siviozOP R EL I MI NA R Y ENERGY AUDIT
PAGE 2 OF 6

Argi Tro4iEfaMaid"'--Da1----b)quL
I.D. (h) BUILDM SIZE (GROSS SQ.FT.) .

groieL.C.4. -s.,Z 44Z
01) COMPONENT INSTITUTION NAME 6 I.D. NUMBER

/77 METERED BEST EST IMAT1 V ENERGY USE I COST DATA (l1) FOR YEAR ENDING AUG. 313,

MONTI,

E L E C T R I C I T Y NATURAL GAS 0 I L /2 or 8 PURCHASED THERMAL
TOTAL

ENERGY
COSTS

8
(Ax)

GAL

(PP)

COST

$
(rr)

S/CAL

(ss)

KW

(3 )

COST

8
NO

VIM

(11)

MCF

(see)

COST

S

No)

S/NCF

(0o)

STEAMNOT WATER CHI LLED WATER
'pima iii,

"Tit)
COST

(..) $

TON NRS

(v.)
COST

(...) $

SLPTENSER /Oa/ 74 IWO ,Oatt: /3 3f Zr Aa, AL A 8o e Lea 874 .17, 4/ dS 889
OCTIAIR / Dial MR /

.,,,
547 ww, 4 0 a94 2 6 tr

_fr
Z SA
z1A

Otr
6736

spr di=
--/ fir f/4

n/Cr
4;173 -4,7/ANOVEMBER e i)// no 3.5 C410 ,0337 ..e4

OECENIER fod Lao ,1669, .0471 /6 37 24 4 o6.t
_A

IZ 7* 40,g4f 4z otv
JANUARY Mb" 145 770 .0;crs" /9 .S. 3 .?. 73 P-i7 7 OW II-' 9r7 74 too
FEIRUARY nil en izalf .0.tit 30 72 1.37. f757 7 7* 44,.00

0/134
msof
77 LSI ,MACH . 5W,r73o nrgr oo7? ft J-4 .Z /9 4/57 /9 ?AA

APRIL 4 0 f/ ?AA '30 Ow ,atut 30 73 .7.143 4S41,8 OA 4Ni PPY 140
Itsow 4 ifs li 07 /02 73 I 7 £4. i. it . 9-375 97/ "5253

Asa cv 4.11
4/ 017

r , 003
Vit, t7

, 19274
. 0 276

4E4
34

( l /
Arl

di it
Ar7

777
Ft

6314114,
i8g306

14 3s/
g 0.10

8444A
ri, 8JilLY

AUGUST 03 38 / ,,. 6 3 ;.. o sit

AMNIAL
TOTALS

,

.5 AO 9050.7
AVG .

.IttlY
CI
544 ?a

AVG.

T. .1-7

al A .

zpirer Apo, 417;577 9%4384c ,

Amu& EMS, CONSUMPTION IN BTU'S: (You may round to nearest million)
Kw X 11 .600 ... 0 , a BTU

(I) (vy) Electricity /IP j7/ 44
ENERGY UTILIZATION INDEX (EUI)

TOTAL ANNUAL BTU'S 'EUI - Ill 1 LO ING GROSS S. FT. - BTUs/FT2/1'I

EU 1 " te)ii570; Pq .114

E U I '. (WI) 47$ 79r BTU' s/ 112/YR

/(2) ( as) Nat . Gas , MU X 1 .030, Z.YervW. . STu(3) (eae)FueI 011 12 4e. A GAL X 138.690 STu..fir(4) (bbb)FoeI 011 /6 GAL X 149.690 ae. BTU(5) (ccc 1) Steers/Not Water gX PIMITU X 1 ,000 , 000 OF . . BTU

ENERGY COST INDEX ( EC 0
TOTAL ANNUAL ENERGY COSTS 5/FT

2/YR

or ,

(6) (ccc2)Steao LBS X 1,390 - BTU4/(7) (dddIC11111ed Water TON MRS X 12,000 0,41,X0 eiS ea.. ITU EC ' BU I LDINC CROSS -SC /7 .
(1 TOTAL nojcs-

_2!A:..9/.1

(8) Nos) X (fff) . 1,4,.,,e_ ini
Other Fos 1

4, At x (fff) .. BTU

EC I
(IP , 40...Y.P.P7 CO

(CI - WO 71!.2.A2 sm2/11
.,II.

I bower No I
c:o
1-. (ggg) TOTAL ANsuAL STu,S .4144107410cLimaia STU.,./
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(AseipLOPRELI.NINARY ENERGY AUDIT
PAGE 3 OF 6

4;WAJZ%4 Ccds.A4 --op6 a r&s.
(b)BUILDING NAmE g 1.0. NUMBER (bl) COMPONENT INSTITUTION NAME g I.D. NUMBER

ENERG V CONSERVATION ACTIVITIES

1. NAME OF ENERGY MANAGER FOR BUILDING:OM 1,;4Cde Apies721.4,4
2. HAS WORK WHICH PARTIALLY OR FULLY SATISFIES THE REQUIREMENTS OF AN ENERGY AUDIT ON THIS BUILDING BEEN ACCOMPLISHED PRIOR TO

THIS "PEA" DATE? "-"' YES, ,N' NO. (kkk)

3. NAVE ANY DETAILED ENGINEERING STUDIES SEEN CONDUCTED ON THIS BUILDING OR ITS SYSTEMS PRIOR TO THIS "PEA" DATE? x YES

NO. (II)) IF "YES" NAME SYSTEMS STUDIED. (Homs)01 ereavafigy iyv Arevagt Ace' 4.
co syyryc AltptioreersE .er../ZAPiecy.14 4/01c ,

4. NAVE ANY ENERGY CONSERVATION MEASURES SEEN CONSIDERED OR IMPLEMENTED ON THIS BUILDING PRIOR TO THIS "PEA" DATE? ....2(YES

NO.(nnn) 'IF "YES" LIST THESE MEASURES BELOW WITH ESTIMATES OF THEIR COSTS g ENERGY SAVINGS, IF AVAILABLE:

(oce)6diel6giamaget±72-4694e-it/A$LK_ALQ.
024kAi1dt=v,61/e- sxs. 57/77 PaessysfArooty .14,4q/

012ffeee scAdifze..zyivb 4./itee a-Xs/113_030S" / rep ferAeA.7r.A/AT

(4) /II 44029 PAaeue/. C-dy r-ArtVhs-0027./V o ,14/.4 fryL
ecildWiely cycLr AWL. ///.600 -1-y4bn° "ffrfergV,y,

S. ZEHERAL .4uDIT COMMENTS:(w) ...wave.

6. DO YOU INTEND TO CONDUCT AN "ENERGY AUDIT" OF THIS BUILDING? (rrr) YES ..sqr NO
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6-54(46fre) PRELIMINARY

IF

ENERGY AUDIT PAGE 4 OF 6

laigu re' 'Scordboz 0/6 11774' S.C% I.
(4) BUILDING MARE 6 1.0. NUMOIR (41) COMPONENT INSTITUTION NAME 6 1.0. NUMDER

VI RENEW-ABLE ENEA6 1 RESOURCE POTENTIAL

1. BUILDING LOCATION: ---- URBAN, X SUBURBAN, RURAL AREA. 2. BUILDING HEIGHT: _ALSTORIES.

3. IS OPEN LAND SUCH AS FIELDS, YARDS, PARKING AREAS, WRICN IS NOT HEAVILY SHADED BY TALL BUILDINGS, TREES, OR OTHER OB-
STRUCTIONS AVAItABLE IN TNE INNEDIATE'ViCINITY OF THE BUILDING? -- YES )( NO.

4. IS APPROXIMATELY ONE-NALF OR MORE OF THE BUILDING'S ROOF AREA OR SOUTNERN ORIENTED WALL SURFACES NEAVILY SHADED BY TREES,
SHRUBS, BUILDINGS OR OTHER OBSTRUCTIONS? --- YES )( NO.

S. GENERAL DESCRIPTION OF BUILDING SHAPE: SQUARE, )( RECTANGULAR, M-SHAPED, 1-SHAPED. T-SNAPEO,

--- L-SHAPED, X-SNAPED, Y-SHAPED, ---0-SHAPED.

6. ROOF 2ATA: X FLAT, PITCHED. IF PITCHED, IS PITCH ORIENTED TO SOUTH? 441.YES Aldf. NO.

7. EXISTING ROOF OBSTRUCTIONS: NONE, -- CHIMNEYS, -- SPACE CONDITIONING UNITS, ---*YATER TOWERS,

)( (QUIPMENT PENTHOUSES, )( STAIRWELLS, -- OTHER PERMANENT ROOF MOUNTED STRUCTURES.

S. SOUTH FACING WALL MATERIALS: X MASONRY, Y000, --ALUMINUM, --- GLASS, STEEL, COMBINATION.

9. SOUTM FACING YALL GLASS AREA: )e LESS THAN 25%, 25-75A. -- MORE THAN 75%.

10. PRIMARY SPACE HEATING SYSTEM: _-- OUTSIDE BUILDING, A INSIDE BUILDING; IF INSIDE BUILDING, IS IT LOCATED

IN BASEMENT, X ON GROUND FLOOR, --ON ROOF? IS INSIDE BUILDING HEATING SYSTEM

OF --- CENTRAL TYPE. i0C MULTIPLE UNITS, OR COMBINATION OF BOTH?

11. PRIMARY 00mISTIC NOT WATER SYSTEM: --OUTSIDE BUILDING, )e INSIDE BUILDING: IF INSIDE BUILDING IS IT LOCATED

X IN BASEMENT, -- ON GROUND FLOOR, -- ON ROOF? IS INSIDE BUILDING DOMESTIC

NOT YATER SYSTEM OF X CENTRAL TYPE, --- MULTIPLE UNITS. OR --- COMBINATION OF BOTH?

12. ARE ANY OF FOLLOWING ENERGY SOURCES AVAILABLE TO THIS IMMEDIATE BUILDING LOCATION?

(4) YEAR AROUND STEADY, CONSTANT YIND VELOCITIES, 10 NPN MINIMUM YES NO. (b)-NATURAL YATER STRIA', OF MINIMUM
10 FOOT HEAD, CONSTANT YEAR AROUND FLOY --- YES ( NO. (c) NATURAL NOT GROUND YATER YELLS (GEOTHERMAL YELLS) -- YES
X NO. (d) SEACOASJ TIDES OF 8 FOOT OR GREATER YES NO. (e) SOURCE OF LOY COST FOREST TINDER BY-PRODUCTS

YES JW NO. (f) ANY OTHER RENEWABLE ENERGY SOURCE -- YES 110 NO; IF YES, DESCRIBE /KZ_
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(s1444u.$)

OPTIONAL
(This Chart is required with TA application for unmetered buildings)

PRELIMINARY ENERGY AUDIT PACES OF 6

DIAInfit SC#004. 0/6
(b) BUILDING NAME 1.0. NUMBER SA

(61) COMPONENT INSTITUTION NAM & I.D. NUMBER

VII BUILDING ENERGY SAYING POTENTIAL
(tit) CHART OF POTENTIAL ENERGY SAVINGS

1.0 ANNUAL ENERGY USE: (SEE EUI PAGE PEA-2)

IITU/SQ.FT./YR.

400,000 AND ABOVE

300,000 TO 400,000

200.000 TO 300,000

100,000 TO 200,000

LESS THAN 100,000

WF

7

6

2.0 RATIO OF OCCUPANCY/SPACE UTILIZATION HOURS

TO HVAC EQUIPMENT OPERATING MOURS:

OCCUPANCY/UTILIZATION HRS.
HVAC OPERATINkHfURS

UNDER 0.20

0.2 TO 0 4

0.4 TO 4.6

0.6 TO C.8

0.8 TO 1.0

RATIO

12,8

9.6

8 . 0

3.0 RATED CAPACITY OF HEATING 4 COOLING EQUIPNENT:

COMBINED HVAC CAPACITY IN STUN X 10
6

40 AND ABOVE

29 TO 40

19 TO 25

TO 15

BELOW 5

8

7

6

BUILDING MODIFICATION POTENTIAL:

4.1 BUILDING AGE 4 REMAINING LIFE (R.L.) WF

NEW (1-3 YRS) OVER 40 TR. R.L.

NEW (1-3 YRS) UNDER 40 YR. R.L.

RECENT (5-15 YRS) OVER 40 YR. R.L. 2.8

RECENT (5-15 YRS) UNDER 40 YR. R.L. 2.4

OLD (OVER 15 YRS) 2.0

OLD (OVER 15 (RS) LESS THAN 5 YR. R.L. 0.0

3.2

4.2 TOTAL WALL AREA PERCENT GLASS

INFILTRATION:

2 GLASS RANGE

OVER 402 GLASS

LARGE INFILTRATION

UNOER 40% GLASS

LOW INFILTRATION

UNDER 152 GLASS

4.3 LIGHTING LEVELS POTENTIAL REDUCTION:

KANGE

REDUCED TO 3.0 W/SQ.FT.

REDUCED TO 2.0 - 3.0 W/SQ.FT.

REDUCEO TO 1.0 - 2.0 W/SQ.FT.

CAN REDUCE SY SWITCHING piANGES

LIGHTING LEVELS ChNbOT BZ REDUCED

4'5

4 . 0

3 .5

3.0

4 .9

4.2

3 5

4.4 PREDOMINANT HVAC SYSTEM:

TYPE

DUAL DUCT OR REHEAT

MULTIZONE OR INDUCTION UNITS

ROOFTOP, PACKAGED WALL UNITS,
OR UNIT VENTILATION

WF

11.2

9.8

FAN-COIL, VAV, OR NEAT/yEr ONLY UNI11.4

RADIATION, UNIT HEATERS (NO FAN sys.B.o

4.5 NORMAL OUTSIOE AIR SUPPLY PERCENTAGE:

RANGE Wf

75 TO 1002

50 TO. 75%
7. 2

23 TO 502
6.3

10 TO 252 9.4

INFILTRATION ONLY WITH TOILET EXHAUST 4 .5

4.6 FAN ENERGY:

FAN STATIC PRESS.

Ur OR ABOVE

8" SP TO Ur SP

6" SP TO 8" SP

4" SP TO 6" SP

UNDER 4" SP

GROSS SLOG.
SQ.FT./FAN HP

Or200 SQ.FT./NP

01600 SQ.FT./HP

OP000 SQ.FT./HP

0r1500 SQ.FT./HP

212000 44.FT./HP

WF

5.4
4.8

. 2

3.0
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(s Aftsova)

OPTIONAL
(This Chart is required with TA application for unmetered buildings)

PRELIMINARY ENERGY AUDIT PAGE 6 OF 6

.,_,OSilti 4 A are&Cot .- DM I a. r.v., S. C. - JA - Ve X.
is, BUILDING NAME i I.D. NUMB R (b1) COMPONENT INSTITUTION NAME 1 I.D. NUMBER

V I I BUILDI N G ENERGY S A V I N G POTENT I A I. (CONT't)

CHART OF POTENTIAL ENERGY SAWINGS (Continued)
ENERGY SAVING POTENTIAL TABULATION (uuu)

.

4.7 NVAC CONTROL SYSTEM:

CONDITION WF ITEM WF

OUTSIDE AIR g RELIEF DAMPERS NANG OPEN

INOPERATIVE CONTROLS

NO WRITTEN PREVENTIVE MAINT. PROGRAM

CONTROLS ARE SERVICFD REGULARLY

CONTROLS UNDER MAINTENANCE CONTRACT

4.8 BUILDING PROCESS ENERO BASE LOAO:

% OF TOTAL LOAD

5.4

4.8

4.2a
3.0

Wr

1.0 ANNUAL ENERGY USE 9, 0
2.0 RATIO UTILI2. HRS. TO OPER. HRS.

go 21.

3.0 RATED CAP. OF HVAC EQUIP.
. 9. a-

4.1 BUILDING AGE i LIFE EXPECT. 3.
211 BASE LOAD - COULD REDUCE

15% SASE LOAD - COULD REDUCE

102 BASE LOAD - COULD REDUCE

5% SASE LOAD - COULD REDUCE

NO REDUCTION OF SASE LOADS POSSIBLE

4.9 HVAC HE,. RECOVERY;

RANGE

2.7

C)
2.1

1.8

1.5

WF

4.2 PERCENT GLASS i INFILTRATION
- or

4.3 LIGHTING LEVELS 14P
4.4 HVAC SYSTwm TYPE

4.5 OUTSIDE AIR RATIO . Al
4:6 FAN ENERGY

4.7 HVAC CONAOL SYSTEM

--------24
3.61001 D.A. RECOVER'. FEASIBLE

751 O.A. , RECOVERY FEASIBLE

SO% 0.A., RECOTZRY FEASIBLE

100* O.A. , RECOVERY DIFFICULT

HEAT RECOVERY NOT FEASIBLE

4.10 USER RETROFIT TOLERANCE:

RANG1

4.5

4.0

3.5

(3)

4.8 BUILOINI BASE LOAD

4.9 HVAC HEAT RECnVERY - 3.0
.4.10 USER RETROFIT TOLERANCE - 3.1-

2.5

WF

TOTAL 7 7.7
.

USER CAN TOLERATE MAJOR RETROFIT

USER CAN TOLERATE MINOR RETORFIT

USER CANNOT TOLERATE ANW ISRUPTIONS

1 6 5

4.50
2.5



4/23/79
Revised

ENERGY AUDIT PROCEDURES

The purpose of the Energy Audit (EA) is to provide a survey of the building audited
which:

(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-I, EA-2, EA-3, and EA-4, are aesigned 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
- Best Estimate

"NDA" - No Data Available
"NA" - Not Applicable to This Building

Draw a straight horizontal line through spoces 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 questicsn.

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-I, 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-I, 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 toany appli-
cations for Technical Assistance (TA) submitted to the Governor's Office of Energy
Resources at 7703 N. Lamar, Room 502, Austin, Texas 78752. Please designate
the contents of arty envelope submitted to the Governor's Office of Energy Resources
by bold printing the appropriate letters, "PEA, EA, TA" in the bottori right corner
of the envelope.
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FORM EA-I INSTRUCTIONS

(a) Enter the calendar date on which the EA is completed.

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

(bl) Enter Corrponent 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
(f 1) Place an "X" in these blank spaces upon completion of Forms PEA-I, PEA-

2, PEA-3, PEA-4, PEA-5, and 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.

ih) thru
(x) On this form to be completed only for buildings over 200,000 gross square

feet in size. Enter "N.A." in all blank spaces if building is less than 200,000
swore feet gross area.

(h) Enter annual peak electrical demand in KW, if available. Enter "NDA" if
data is not available.

(hi) Enter months during annual period when monthly peak electrical demand
within t 10% of maximum demand occurs. Enter "NDA" if data is not avail-
able.

(j) Enter days of weekly cycle (Mon., Tues., etc.) when peak 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.

(1) Erter name of the major mechanical or electrical building systems such
as "HVAC," "Food Prep.," "Data Processing," "Lighting," "Elec. Htg.," etc.

(m) Enter electrical KWH consumption, if applicable, of the major systems entered
in (I) above.

(n) Convert KWH to BTU by use of conversion factor in (x) below and enter
value in table.

1 68
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FORM EA-I INSTRUCTIONS (continued)

(o) Enter "MCF" natural gas consumption, if applicable, of the major systems
entered in (I) above.

(P) Convert MCF to BTU by use of conversion factor in (x) below and enter
value in table.

(r) Enter "Gallons" of fuel oil (note Fuel Oil Grade if different from #2 grade)
consumption, if applicable, of the major systems entered in (I) above.

(3) Convert "Gal" to BTU by use of conversion factor in (x) below and enter
value in table.

(t) Enter 'BTU value" of Steam/I-kit Water (strike through inapplicable energy
source) consumption, if by the mo or systems entered in (I) above.
If metered on MMB un t is, convert MBTU to BTU by use of con-
version factor in (x) below and enter value in table.

(u) Enter "Ton-Hours" of chilled water consumption, if applicable, of the major
systems entered in (I) above.

(v) Convert "Ton-Hours" to BTU by use of conversion factor in (x) below and

enter value in table.

(w) Enter the total of BTU values developed in (n), (p), (s), (t), and (v).

(9 BTU conversion foctor table for use in determining above table entries.
These blanks are to be used to convert oi_dr 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.

3.0
(y) Describe general building conditions, such as age and condition of lighting

fixtures, building envelope and window condition, equipment repair and con-
dition, piping and electrical feeder conditions, thermal insulation condition,
etc.

1 69
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FORM EA-2 INSTRUCTIONS

(b) Enter the Building or Complex Name and Identification Number.

(31) Enter Component Institution's Name and 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.I)&(4.2)&(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, /43tional
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.

(z) 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 maintenance 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 (1 1), "% 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.

(z) 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 10 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 List Full Year may also be used as the Comparison Year. Enter the
total degree days for each appropriate fiscal year in the same entry space
just below the fiscal year to which it relates.

(aa) 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-1, 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 table(x) on Form EA-I. Enter BTU value.

(bb) Enter Annual Total natural gas MCF consumption. Convert to BTU value
using table(x) on Form EA-I. Enter BTU value.

(cc) Enter Annual Total gallons of oil consumption. Convert to BTU value using
table(4 on ForrWEA-I. Enter BTU value. Note fuel oil number if different
than number 2 grade.

(dcl) Enter Annual Total of Central Plant Thermal energy consumption. Convert
to BTU value using table(x) on Form EA-I. Enter BTU value. If you are
metered on MMBTU basis, remember to convert to BTU before 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 & 0 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.

(jj) Enter the lesser BTU per square foot (ee) of either the Comparison Year
or the Last Full Year.

(kk) Subtract (jj) from (hh) and enter this value in both blanks marked (kk).

(II) Enter (kk) divided by (hh) and place this value in blank (11), % Reduction
from Base Year.
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FORM EA-3 INSTRUCTIONS

(b) Enter the Building or Complex Name and Identification Number.

(bl) Enter Component Institution% Name & I.D. !Amber.

(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 III, Blanks (rnm) through (oaa) are to be completed onk if the
7ciliTe of (II), 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".

(nn) Indicate whether or not there is a scheduled preventative maintenance plan
for the building by checking "Yes" or "No".

(00) (rr) (tt) (vv) (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, oo, rr, tt, vv, xx,
and zz.

(pp) (ss) (uu) (ww) (yy) (aaa) 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-I2%", 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% Entries of "Other" Maintenance and Operating
Procedures.

NOTE: The primary purpose of the on-site energy audit is to identify maintenance
Woperating 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.

1 72
-71-



w.

_

FORM EA.4 INSTRUCTIONS

NOTE: Form EA-4, including Parts IV & V, is to be completed for ell buildings
regardless of identification of previous reductions in energy consumption.

(b) Enter the Building or Complex Nome and Identification Number.

(31) Enter Component institution's Name and LD. Number.

(c) Enter the Building Size expressed in gross square feet. Same as (c) on Form
EA-I.

(bbb) Enter value of Annual BTU per gross square foot taken from entry (hhh),
E.U.I., on Form PEA-2.

(ccc) Enter value of Annual Energy Cost per gross square foot taken from entry
(iii), E.C.I., on Form PEA-2.

(ddd) Enter brief description of the physical condition of the Building Envelope.
Such as 'bad caulking & sealant condition;" "good tight construction;" "new,
3 yrs. old;" "single glaze, clear windows;" "needs masonry repointing;" "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 reploce-
ment;" "controls are outdated;" "electrical switchgear is marginal;" "electrical
service entrance is too small;" etc.

(fff) Auditor to enter brief description of his/her opinion as to need and potential
for retrofit. Such as "large window areas could produce savings with new
double glazing;" "temperature control system should be reploced;" 'building
is a good ceindidate for 100% O.A. economizer cycle retrofit;" "lighting
system retrofit would reduce wattage input and increase lighting efficiency;"
"the above E.U.I. is excessive for this building category, retrofit to reduce
same;" "the above E.C.I. is below average for this building category - first
level retrofit would not be cost effective;" etc.

3.0 Auditor to indicate "yes" or "no" 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 obvious, cost effective, energy conservation
retrofit project and enter description of same here.

(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.

(jjj) Enter the mathematical dividend of (hhh), cost, divided by (iii), savings per
year.
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Please return to Governor's Offlce of Energy Resources, 7703 N. Lamar, 1502, Austin, Texas 78752. ENERGY AUDIT PAGE 1 OF 4

Energy Auditor Certification: 1 hereby certlfy that I, (name of auditor), have participated fully in the Energy Audltor TralnIng Pro-
gram developed by the Governor's Office of Energy Resources con ucted at -Ace_gfir,,,, (address of training site) byadiererffirkalzfas40.rie4/ _
(Sponsoring Agency-Instructor) date), or in Ileu of attending the training session, have completed .. o d a room rs hours o 41,
educatlonal courses and/or on-the044160:21n analyzing and/nr operatlng the mechanical and electrical and other energy using systems of the type of

building or complex being audIted. I have attached a copy of officlal educatlonal transcripts and/or resumes of previous applicable work experlence In-
cluding the address and telephone nuabers of such employers If I have clalmed past education and/or work experience in lieu of attending the offlcial traln-
Ing program. I further certify that I am not responslble for the day-to-day operations of the building and that a full dlsclosure of any flnancial Interest

whlch 1 mlght have relatlng to thls energy audlt or any energy conservation measure Is attached hereto. I also certlfy that the energy audlt was con-

ducted In accordance with t AI:silents set forth under 10 CFR Part k5o, paragraph 450.43 of the regulatlon whlch was publlshed In the Federal Re Ister
dated April 2, 1979. oarr../ 0 - _re- Ohl! 47- S.,A4I-Ge,.6-C_. gnature of Energy Auditor Social Security No. of Energy Auditor Organization of Auditor Date ir

FOLLOWING PEA FORMS COMPLETED ATTACHED HERETO:
(c) ..2..?.C,Z3T

!blrDftfNretglritrAPIMN rfr BUILDING 812E (GROSS SQ.FT.)
SLOGS (d) y Ado )( .(e) X ,(.1) je_ ,(f) Ar ,01)

(A ler_ Ics,,....4.,a2utem I49/ PEA-4 PEA-5 flifi-

ONENT INSTITUTION WOE i I. . NUMBER
nnnc. vn 7,701

THE CONTENT OF THIS AUDIT FORM IS DESIGNED TO MEET THE REQUIREMENTS OF FEDERAL REGISTER, APRIL 2, 1979. VOL. 44, No. 64, PARA. 450.43

I DESCRIPTIVE BUILDING DATA
1.0 LIST MAJOR CHANGES IN "FUNCTIONAL USE" OR "MODE OF OPERATION" PLANNED FOR NEXT 15 YEARS:

(8)Cate.077' .5444=.-4040:00V.ogr dAar 41C.2:40.4E Mite- rya

clAra..547assAKS helatv.11 f/AcaPr )19.-e 7:021. a s
2.0 FOR BUILOINGS OVER 200,000 GROSS SQUARE FEET AREA, PROVIDE THE FOLLOWING

I

FROM AVAILABLE DATA (AD) OR BY REASONABLE ESTIMATE (BE) IDENTIFY SOURCE

IN ALL BLANKS. ,
2.1 PEAK ELECTRICAL DEMAND IN NW: (11) 4fil /464-)

RAja GENEL BUILDING & SYSTEMS CONDITION:

()iegraataeliyArier_pygrazas_zie.p_dadv_dsm_es_z

,,,,el Aitrek.--Ledisir c.....0.0..A.)

MIDNTHS PArrae1 .c1k4çy *.11441L' DAY LOAM. Ifdat. LOU.
HOUR OF DAY (k):alkyl/44

2,2 PROVIDE BELOW THE ANNUAL ENERGY USE OF THE MAJOR DUILDING

SYSTEM BY FUEL TYPE:

MAJOR

SYSTEM
( )

ELECTRICITY NATURAL GAS /2 O I L CENTRAL PLANT THERMAL
TOTAL
BTU

,lila=
11:44:17em

KWH
( m)

(ITU
(n 1

MCF
( )

BTU
(p )

GAL
(r )

BTU
( s)

STEAM-HOT WATER
(t) ITU

41/3scoojOe0
---

CHILLED WATER
TON HAS.

311f
, eiclmr

5IU

(v)14.ro.aalemaA/Kie $444,m
r/4! 7"

niq$4,4"11

air', do

...41.

dv.4.

Ai-t
/U.

.41.4.

/40.4

A!4.
Al.l. i

BTU CONVERSION FACTORS (x) (You may round to nearest million.)
ELEC. 5; 04777, OE X 11,600 ' 35S-2sitl,ciatl BTU STEAM/HW /4/30 KMBTU x 1,000,000 . /4/y500,in eru

NAT.GAS. i4j.if. MCF X 1.070,000 . A4j J. STU STEAM .frod . LOS x 1,390 . "CAI BTU

OIL /2 AckAi, GAL X 138,690 . AL/. BTU CH.WATERJ; zori;,-7s- TON MR x 12,000 .39,5 app BTU

OTHER x . BTUOIL /6 GAL X 149.690 .A.I dflAi. BTU OTHER x e 8TU
1 e

4



ENERGY AUDIT
devfr PAGE 2 OF 4

baitilAJ aigiarle- algt. (c) r7g, (b1)(A 7- s....... ."...,ffiv.- ...era - 40./_laaor ..,2,..5:
BUILDING NAME OR COMPLEX ef0 NUMBER BUILDI4G SIZE (GROSS SQ. FT.) COMPONENT INSTITUTION NAME i I.D. NUMBER

I DESCRIPTIVE BUILDING DATA (CONTINUED)

4.0 CLIMATIC FACTORS: -

4.1 AVERAGE ANNUAL HEATING DEGREE DAYS As-7o 4.2 AVERAGE ANNUAL COOLING DEGREE DAYS .P7,R4g

4.3 AVERAGE MONTHLY SOLAR INSOLATION, HORIZONTAL SURFACES IN ITU/SQ.FOOT AND WIND VELOCITY IN MPH

JAN FES MAR APR MAY JUN JUL AUG SEP OCT. NOV DEC

SOLAR (A)

WINO VEL.(B)

AZ vs Flkir
Aar

le .rir
A
/4 4

$-4-zw
/a/

64 o-ro
/a/

40; 7d-s
71

0, if/
13"

AA'?
ir.S"

liAor
AT

,,t tics 1,C 24/i tilpri sPar
5.0 ROOF CHARACTERISTICS:

5.1 PRIMARY STRUCTURAL COMPONENT: STEEL, --- W000, X REINF. tONC., --- OTHER, SPECIFY ---

5.2 ROOF SURFACE: UP, --- SLATE, --- TILE, --WOOD SHINGLES, ..--- COMP. SHINGLES, OTHER .-....2(...BUILT

II ENERGY CONSERVATION MAINTENANCE i OPERATION PROCEDURES
la COMPLETE FOLLOWING TABLE USING ANNUAL TOTALS FOR FISCAL YEARS ENTERED, CONVERSION FACTORS LISTED ON FORM EA-1, 1. TOTALS OF BTU

"EURPTIRN PER YEREALI AlgattAFIr AgA7.440 AKA" "Adimpr er:sryoiAires "
FISCAL
YEAR

ELECTRICITY (as) NATURAL GAS (bb) 12 OIL (cc) CENTRAL PLANT THERMAL (dd) (se) TOTAL BTU/GROSS SQ. FT.

KWH ITU MC F BTU GAL BTU
STEAM-HOT WATER CHILLED 1/11TER

(ff) TOTAL BTUMMITU/IITU TON MRS. BTU .

W k Y 9 1

ciao
g 1. 1 1 X X X ALII X X X - :1 1 r. X X X X X X X X f i e X X X (is)

,

SW 90
X X X 9., o i r X X X 6C 4 X X X

,ZriP6

/7 g o 64 BTU X X X 46/74/A (ff)

C OKPARI SON
y c p r i s r ,

A A r s e

i15.--467 X X X 6 4 0. / x x x x x x x x x x x . 1, 1 6 7 1 / X X X (is) 4r3PVa3
X X X 0 ; 0 0 3 X X X 40 X X X

fr.c.
--- A s ; 491- on X X X ifslo/ (Ir) /44/sox/a;

So/ to/414.14.v Ykyninto

OF. s i

x X x Jog X x x
AaAr.

x x x xxxxx ---.: tors/sirr x x x (s.)

X x x iejitil x x x S 88 X X X A t //0 STU X X X j'Ar, IP& (ff)
2.0 LIST OF MAINTENNICE PROCEDURES AND OPERATING PROCEDURES WHICH NAVE BEEN IMPLEMENTED OVER ABOVE TIME SPAN OF YEARS TO REOUCE ENERGY CONSUMPTION.

(00040kaarfrAfavryll").4/ 06Aral vase eArOArr, .iwf 14;sor (f) awed" nrccriale.snAr W. ~Ars to)igker. LA,ce.
Smitir-GbamItlaker-af_cAfgreatthtada Iiiiii5_052.ATLZ2.(2,EalezAidt.tediair_

(11).212wcor ApoiedAt 72;r1A, &LA-Awe ZdcrAs
(RASE YIBRIAMWSQ. FT.) (hh) erpc9t2 ,igialluicir.014-ON ( JJ) db/ 7i0/ .. (kk)/ e4164. REDUCTION

(kA) lifilL 4. No Styr) 9107 .. (11) .a .5
BTU/St. FT. REDUCTION BASE YEAR:BTU/IQ:FT. % REDUCTION FROM BASE YEAR
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ENERGY AUDI T PAGE 3 OF 4

ii " 449/(03.7Sag_e4UREZArge4kje_-441 (c) #2A5 FAT ( b I ) 12,4_5,45./Ao214.M
BUILDING 0.'.. COMPLEX NAME-6010 NUMBEk BUILDIN6 SIZE GROSS SQ. FT.) COMPO "foe INSTITUTION NAME 1 1.0. NUMBER

'II RECOMMENDED ENERGY CONSERVATION MAINTENANCE & OPERATION PROC'DURES
PROVIDE FOLI4G RECOMMENDATIONS BASED ON AN ON-SITE

1. SCHEDULED PREVENTIVE MAINTENANCE PLAN. RECOMMEND

2. PROVIDE A GENERAL ESTIMATE, EXPRESSED AS A RANGE,

FOLLOWING MAINTENANCE I OPERATING PROCEDURES.

INSPECTION OF BUILDING:

(we) X YES --- NO; IN EXISTENCE (Ilk) .X7 YES .'"-- NO

THEOF ANNUAL ENERGY SAVINGS I ANNUAL ENERGY COST SAVINGS WHICH COULD RESULT FROM IMPLEMENTING

SYSTEM CHANGES VALUES % ENERGY] % COST SYSTEM CHANGES % ENERGY % COST

AfiTILATION SYSTEM OPERATION %

5u; -TOTAL

REDUCED VENTILkTI0N 2.0

VARIABLE VoITILATION 1.0

UNOCCUPIED AREA VENTILATION SHUT DOWN 0.5

REPAIR OF CAULKING t WEATHER STRIPPING 0.5

MAINTENANCE I REPAlk OF OPERATING CONTROLS 1.0

HEATING t COOLING SYSTEM OPERATION SUB-TOTAL

ero 42j.
G7-----

1._/)g___
ss

70

WATER SYSTEMS OPERATIONS
e_s._

(oo

_5/.12_
(rr

...5'.0

SUB-TOTAL
REPAIR ALL LEAKS 0.5

REDPrTION OF WATER CONSUMPTION (FLOW RESTRICTIONILS

REDUCE HOT WATER TEMPERATURE 1.0

INCREASE CHILLED WATER TEMPERATURE 1.0

UTILITY PLANT I DISTRIBUTION SYSTEM OPERATION

vv

SUB-TOTAL
EQUIPMENT CLEANING 0.5

ADJUSTMENT OF AIR/FUEL RATIO 0.5

COMBUSTION MONITORING I CONTROL 0.5

ADJUSTMENT OF DRIVES, FANS, MOTORS, ETC. 1.0

STEAM TRAP MAINTENANCE 1.5

PIPE INSULATION REPAIR 1.0

OTHER MAINTENANCE_t OPERATION PI 40RES SUB-TOTAL

xx
_ezp___

(SY)

CHANFE IN THERMOSTAT CONTROL SET POINTS 2.0

PROVIDE LOCKING THERMOSTAT COVERS 1.0

RESET OF AIR I WATER TEMPERATURES 2.0

uNoccurar -ESET OR SHUT DOWN OF SYSTEM 2.0

SHUT DOWN NON-CRITICAL EXIx.UST SYSTEMS 1.0

LIGHTING SYSTEMS OPERATING SUB-TOTAL

REDUCE ILLUM,gATION LEVELS 3.0

MAXIMIZE USE OF DAYLIGHT 1.0

INSTALL HIGH ET-ICIENCY LAMPS 1.0

REDUCE OR DELETE EVENING CLEANING HOURS 2.0

tt, u (zz )

- --..

(ass)

10 ,TOTALS
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ENERGy AUDIT
PAGE 4 OF 4

(b)adad_ak co_Nztri(2 (el) dz s/A1 ale-trzb-J/0...._ OW
BUILDING OR COMPLEX KAME-i' NUMBER SWIM SIZE (GROSS SQ. FT.) COMPONENT INSTITUTION NAME i 1.0. NUMBER

IV ENERGY CONSERVATION RETROFIT RECOMMENDATIONS
1.0 BASIC BUILDING DATA: 1.1 ANNUAL ENERGY USE (MAO .9-04 6o/ ITU/GROSS SQ. FT. PER YEAR

1,2 ANNUAL ENERGY COST (ccc) it,?..r/ $/GROSS SQ. FT. PER YEAR

1.3 DESCRIBE PHYSICAL CONDITION OF BUILDING ENVELOPE: (ddd) .'S

1.4 DESCRIBE PHYSICAL CONDITION OF BUILDING ENERGY USING SYSTEMS: (see) lea..co entoald..1710b#111. e"-^.5.1.fte/Ptiel

la BASEO ON 1.1, 1.2, 1.3, AND/OR 1.4 ABOVE INDICATE THE NEED I POTENTIAL FOR ENERGY CONSERVATION RETROFIT IMPLEMENTATION. BRIEFLY OUTLINE
RECONMENDED RETRW9T OPTIONS:

(fff e .; , , 4._,...
....., ... - 1 ......,_ Ir.....1,- . -7'

5K3. dat 40-0°Z.#4.4.6Par AVIt3- a),oArae.zkc- roan GIA..gia" c-~.5,0, AtivdecE etet4.s zae' 41.4actemms
3.0 BASED ON DATA NOTED IN SECTION VI, FORM PEA-4 I ITEMS 4.0 1 5.0, FORM EA-2 THE AUDITOR SMALL INDICATE WHETHER OR NOT THE BUILDING CONDITIONS AND/0A

SITE CHARACTERISTICS PRESENT AN OPPORTUNITY TO APPLY SOLAR HEATING AND/OR COOLING SYSTEMS, OR SOLAR DOMESTIC NOT WATER HEATING SYSTEMS. ---yEs,po

V ENERGY CONSERVATION RETROFIT ASSESSMENT
kg. DitCRIBE PROPOSEO ENERGY CONSERVATION PROCEDURE (ECP): (gligfraneedsvf sijdoz, ,104r. awl/ Afar 724f- ,elece dokapinejseje

<-7.43/722C 7.7 AgdiF" f/reey ~2, aggocr SedAmeZ Je.di_,e, Le.J.,1111e- 47401 fie .4.1_,..m.depli . 72fees ArillkolnWels_.etria,"/Z
A.../liZZ-ag--21-=Abfe-----7-fi.16 gite - _../ - ..

4,2
L.Q. ESTNATE OF INSTALLEO COST OF ABOVE ECP: (hhh) $ A6,4,1, 0
3.0 ESTIMATE OF ANNUAL ENERGY COST SAVINGS FOR ABOVE ECP: (III) $ .2.Y-5112 ..--

4.0 PROJECTED SIMPLE PAYBAC1< PER100 FOR ABOVE ECP IN YEARS:
. er0 00

ITEM 2.0 $ 7S415/1115e ITEM II! $ z/..rvor.p . d''',Ot YEARS
(hhhl (111) (jn)

TNE IMPLEMENTATION OF ENERGY CONSERVATION MAINTENANCE ANO OPERATING PROCEDURES ARE A PREREQUISITE CONDITION FOR ELIGIBILITY FOR RECEIVING FEDERAL ASSISTANCE
UNDER THE TECHNICAL ASSISTANCE PROGRAM AS "c.SCRIBED IN 10 CRF PART 455, D.O.E. RULES I REGULATIONS.
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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

1.977

SAN ANTONIO, TEXAS SAMPLG DATA
laGSOUr2C

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 dowriward to the Gulf Coastal Plains. Soils are blackland clay and silty loam
on the Plains and thin limestone soils on the Edwards Plateau.

The location of San Antonio on the edge of the Gulf Coastal Plains results in a modi-
fied subtropical climate, predominantly continental during the winter months and mar-
ine during the summer months. Normal mean tempelatures range from 50.7 in January
to a high of 84.7' in July. While the summer is hot, with daily maximum 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-
ar 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 winter 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. Mea-
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 tite 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 morning 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 months. Skies are clear more than 35 perctlt of
'he tine 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.

nbaa ANATIONAL OCEANIC AND ENVIRONMENTAL/ NATIONAL CLIMATIC CENTER
MOSPHERIC ADMINISTRATION DATA SERVICE ASHEVILLE. N.C.
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Average Temperature Heating Degree Days

61166

1941

Jae lin fIdae 1 Apw 1 1166 1.0601 J06 1 AWS 15001041 I- Awe] Deo 088.21

' sop 11.4 oc. 66.41 74.5 ,.. 01.0 04.0 11.1 16.0 0.1 10.1 @OA
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******* ***** ******************************************** ***********************
STATION: ABILENE STATE: TX

STATION NUmBER: 13962 LATITUDE: 3226N LONGITUDE: 9941W ELEVATION: 534

NORMAL DEGREE TOTAL HEMISPHERIC
NORMAL TEMPERATURE (DEO F)* DAYS* MEAN DAILY SOLAR RADIATION*

DAILY DAILY BASE 65 DEG F
MONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FT2 KJ/M2 LANGLEYS

JAN 55.7 31.7 43.7 660 0 923.8 10484.0 250.6
FEB 59.9 35.9 47.9 479 0 1182.6 12421.0 320.8
MAR 67.3 41.7 54.5 354 29 1576.1 17887.0 427.5
APR 77.7 52.7 65.2 104 110 1843.4 20921.0 500.0
MAY 83.9 60.8 72.4 11 240 2037.4 23122.0 552.6
JUN 91.6 69.0 80.3 0 459 2208.7 25066.0 599.1
JUL 95.3 72.4 83.9 0 586 2139.1 24277.0 530.2
AUG 95.3 71.9 83.6 0 577 1956.1 22200.0 530.6
SEP 87.5 64.6 76.1 0 333 1597.6 18131.0 433.3
OCT 78.0 54.2 66.1 89 123 1315.5 14930.0 356.8
NOV 66.2 42.0 54.1 336 9 1007.9 11439.0 273.4
DEC 58.2 34.5 46.4 577 0 863.3 9798.0 234.2
ANN 76.4 52.6 64.5 2610 2466 1554.3 17640.0 421.6

* BASED ON 1941-1970 PERIOD * AS NOTED IN SOLMET VOLUME 1
*******************************************************************************

*******************************************************************************
STATION: AMARILLO STATE: TX

STATION NUMBER: 23047 LATITUDE: 3514N LONGITUDE: 10142W ELEVAT.1-N: 1098

NORMAL TEMPERATURE (DEG F)*
NORMAL DUGREE TOTAL HEMISPHERIC

DAYS* MEAN DAILY SOLAR RADIATION*

DAILY DAILY BASE 65 DEO s:
MONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FT2 KJ/M2 LANGLEYS

JAN 49.4 22.5 36.0 899 0 960.2 10897.0 260.4
FEB 53.0 26.4 39.7 708 0 1243.5 14112.0 337.3
MAR 60.0 31.2 45.6 601 0 1630.8 18508.0 442.4
APR 70.9 42.1 56.5 275 20 2019.1 22915.0 547.7
MAY 79.2 51.9 65.6 81 99 2211.7 25100.0 599.9
JUN 88.0 61.2 74.6 10 298 2393.1 27159.0 649.1
JUL 91.4 63.9 78.7 0 425 2280.5 25881.0 618.6
AUG 90.4 64.7 77.6 0 391 2103.1 23868.0 570.5
SEP 82.9 56.7 69.8 20 164 1760.5 19980.0 477.5
OCT 72.9 46.1 59.5 206 36 1403.5 15928.0 380.7
NOV 60.0 32.5 46.3 561 0 1032.9 11722.0 280.2
DEC 51.5 25.5 38.5 822 0 871.6 9892.0 236.4
ANN 70.8 43.9 57.4 4183 1433 1659.2 18830.0 450.0

BASED ON 1941-1970 PERIOD II AS NOTED IN SOLMET VOLUME 1
*******************************************************************************
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STATION: AUSTIN STATE: TX

STATION NUMBER: 13958 LATITUDE: 3018N LONGITUDE: 9742W ELEVATION: 18'4

NORMAL TEMPERATURE

DAILY DAILY
MONTH MAXIMUM MINIMUM

(DEG F)*

MONTHLY

NORMAL DEGREE
DAYS*

BASE 65 DEO F
HEATIND COOLING

TOTAL HEMISPHERIC
MEAN DAILY SOLAR RADIATION*

BTU/FT2 KJ/M2 LANGLEYS

JAN 60.0 39.3 49.7 483 8 864.5 9811.0 234.5

FEB 63.8 42.8 53.3 344 16 1124.6 12763.0 305.0

MAR 70.7 48.2 59.5 223 52 1428.9 16217.0 387.6

APR 79.0 58.2 68.6 44, 152 1605.1 18216.0 435.4

MAY 85.2 65.1 75.2 0 316 1833.6 20809.0 497.3

JUN 91.7 71.4 81.6 o 498 2072.0 23515.0 562.0

JUL 95.4 73.7 84.6 o 608 2105.5 23395.0 571.1

AUG 95.9 73.5 84.7 0 611 1931.3 21918.0 523.9

SEP 89.4 68.4 78.9 0 417 I606.1 18227.0 435.6

OCT 81.3 58.9 70.1 39 197 1333.3 15131.0 361.6

NOV 70.2 48.0 59.1 205 28 986.7 11198.0 267.6

DEC 63.0 41.6 52.3 399 5 823.1 9364.0 223.8

ANN 78.8 57.4 68.1 1737 2908 1476.4 16755.0 400.5

* BASED ON 1941-1970 PERIOD * AS NOTED IN SOLMET VOLUME 1

***************************************************************************4**
STATION: BROWNSVILLE STATE: TX

STATION NUMBER: 12919 LATITUDE: 2554N LONGITUDE: 9726W ELEVATION: 6

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 69.5 51.0 60.3 225 79 912.8 10339.0 247.6

FEB 72.7 54.1 63.4 151 106 1135.4 12886.0 308.0

MAR 76.6 58.8 67.7 89 173 1457.8 16545.0 395.4

APR 83.1 66.7 74.9 0 297 1737.2 19715.0 471.2

MAY 87.1 71.4 79.3 0 443 1927.1 21870.0 522.7

JUN 90.6 75.0 82.8 0 534 2115.3 24006.0 573.8

JUL 92.8 75.9 84.4 0 601 2212.5 25109.0 600.1

AUG 93.0 75.7 84.4 0 601 2027.3 23008.0 549.9

SEP 89.9 73.2 81.6 0 498 1693.9 V2224.0 459.5

OCT 84.7 66.6 75.7 5 337 1438.9 16330.0 390.3

NOV 77.5 58.7 68.1 35 128 1054.5 11968.0 286.0

DEC 72.3 53.3 62.8 145 77 862.4 '2787.0 233.9

ANN 82.5 65.0 73.8 650 3874 1547.9 17567.0 419.9

* BASED ON 1941-1970 PERIOD it AS NOTED IN SOLMET VOLUME 1

*******************************************************************************

-84-



STATION: CORPUS CHRISTI STATE: TX

STATION NUMBER: 12924 LATITUDE: 2746N LONGITUDE: 9730W ELEVATION: 13

NORMAL TEMERATURE

DAILY DAILY
MONTH MAXIMUM MINIMUM

(DEG F)*

MONTHLY

NORMAL DEGREE
DAYS*

BASE 65 DEO F
HEATING COOLING

TOTAL HEMISPHERIC
MEAN DAILY SOLAR RADIATION*

BTU/FT2 KJ/M2 LANGLEYS

JAN 66.5 46.1 56.3 304 34 999.1 10192.0 243.6
FEB 69.8 49.3 59.6 199 48 1147.4 13022.0 311.2
MAR 75.5 54.2 64.9 120 117 1429.9 16228.0 397.9
APR 82.1 63.4 72.8 0 238 1642.4 18640.0 445.5
MAY 86.6 69.1 77.9 0 400 1366.4 21182.0 506.3
JUN 91.2 73.6 82.4 0 522 2093.8 23762.0 567.9
JUL 94.4 75.2 84.0 0 614 2196.1 24810.0 593.0
AUG 94.8 75.4 85.1 0 623 1990.8 22593.0 540.0
SEP 90.0 72.0 81.0 0 430 1687.0 19146.0 457.6
OCT 84.1 63.7 73.9 7 283 1416.3 16073.0 384.2

NOV 75.2 54.6 64.9 81 78 1042.7 11833.0 282.8
DEC 69.3 48.9 59.1 219 37 844.7 9587.0 229.1

ANN 81.6 62.1 71.9 930 3474 1520.5 17256.0 412.4

* BASED ON 1941-1970 PERIOD * AS NOTED IN SOLMET VOLUME 1
*******************************************************************************

*******************************************************************************
STATION: DALLAS STATE: TX

STATION NUMBER: 13960 LATITUDE: 3251N LONGITUDE: 9651W ELEVATION: 149

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 55.1 35.7 45.4 608 0 821.5 9323.0 222.8
FEB 59.2 39.5 49.4 437 0 1071.1 12156.0 290.5
MAR 66.4 45.2 55.8 314 29 1421.8 16136.0 385.7
APR 76.3 56.4 66.4 71 113 1626.8 18463.0 441.3
MAY 83.1 64.4 73.8 0 273 1888.5 21433.0 512.1
JUN 90.6 72.6 81.6 0 498 2134.9 24229.0 579.1
JUL 95.1 76.3 85.7 0 642 2122.1 24083.0 575.6
AUG 95.7 75.9 85.8 0 645 1950.2 22133.0 529.0
SEP 88.0 68.3 78.2 0 396 1587.1 18012.0 430.5
OCT 78.4 57.5 68.0 55 148 1276.1 14482.0 346.1
NOV 66.4 45.4 55.9 284 11 5+36.4 10627.0 254.0
DEr 57.8 38.6 48.2 521 0 780.1 8853.0 211.6
AK 76.0 56.3 66.2 2290 2755 1468.1 16661.0 398.2

* BASED ON 1941-1970 PERIOD * AS NOTED IN SOLMET VOLUME 1
*******************************************************************************
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g*******************************mwm***************4**************4**44*.
STATION: DEL RIO STATE: TX

STATION NUmBER: 22010 LATITUDE: 2922N LONGITUDE: 10055W ELEVATION: 313

AORMAL TEMPERATURE

DAILY DAILY
IONTH MAXImUM MINIMUM

(DEG F).

MONTHLY

NORMAL DEGREE
DAYS*

BASE 65 DEO F
HEATING COOLING

TOTAL HEMISPHERIC
MEAN DAILY SOLAR RADIATION*

13TU/FT2 KJ/42 LANGLEYS

JAN 63.4 38.1 60.8 449 e 958.3 10876.0 259.9

FEB 68.6 42.8 05.7 283 22 1205.8 13685.0 327.1

MAR 76.4 48.8 62.6 163 88 1580.0 17931.0 428.6

APR 85.1 58.9 72.0 16 226 1699.5 19287.0 461.0

MAY 90.2 66.1 78.2 0 409 1827.1 20736.0 495.4

JUN 96.1 72.4 84.3 0- 579 2023.9 22969.0 549.0

JUL 99.2 74.2 86.7 0 673 2054.3 23314.0 557.2

AUft 98.5 73.6 86.1 ' 0 654 1936.5 21977.0 525.3

SE 91.9 68.5. 80.2 0 456 1584.2 17979.0 429.7

OCT 83.1 59.2 71.2 34 226 1359.6 15430.0 368.8

NOV 72.2 46.9 59.6 184 22 1059.5 12024.0 287.4

DEC 65.0 39.5 52.3 394 0 902.6 10244.0 244.8

ANN 82.5 57.4 70.0 1523 3363 1515.9 17204.0 411.2

BASED ON 1941-1970 PERIOD * AS NOTED IN SOLMET VOLUME 1

iii441.441,41.4.***********41.414,41.**************rnivivivivilAvuivivivivivitrniviviviv,****"."..........mwww.,*

STATION: EL PASO STATE: TX

aATION NUMBER: 23044 LATITUDE: 3148N LONGITUDE: 10624W ELEVATION: 11194

NORMAL TEMPERATURE (DEG F)*

DAILY DAILY
*NTH MAXIMUM MINIMUM MONTHLY

NORMAL DEGREE
DAYS*

BASE 65 DEG F
HEATING COOLING

TOTAL HEMISPHERIC
MEAN DAILY SOLAR RADIATION*

BTU/FT2 KJ/M2 LANGLEYS

JAN 57.0 30.2 43.6 663 0 1125.1 12769.0 305.2

FEB 62.5 34.3 48.4 465 0 1480.1 16798.0 401.5

MAR 68.9 40.3 54.6 328 6 1909.3 21668.0 517.9

APR 78.5 49.3 63.9 89 56 2363.5 26823.0 641.1

MAY 87.2 57.2 72.2 0 223 2600.6 29514.0 70'5.4

JUN 94.9 65.7 80.3 0 459 2682.5 30443.0 72).4

JUL 94.6 69.9 82.3 0 536 2450.1 27806.0 664.6

AUG 92.8 68.2 80.5 0 481 2284.5 25927.0 619.7

SEP 87.4 61.0 74.2 0 276 1987.1 22552.0 539.0

OCT 78.5 49.5 64.0 92 61 1639.0 18601.0 444.6

NOV 66.1 37.0 51.6 402 0 1243.7 14115.0 337.4

DEC 57.8 30.9 44.4 639 0 1030.7 11697.0 279.6

ANN 77.2 49.5 63.4 1678 2098 1899.7 21559.0 515.3

BASED ON 1941-1970 PERIOD * AS NOTED IN SOLMET VOLUME 1
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I

1

.4.4..*****************..............********************....,...4.*414.....
STATIONS FORT WORTH STATE: TX

STATION NUMBER: 3927 LATITUDE: 3250N LONGITUdt: 9703 ELEVATION: 164

NORMAL TE1PERATURE (DEG F)*

DAILY DAILY
MONTH MAXIMUM MINIMUM MONTHLY

NORMAL DEGREE
DAYS*

BASE 65 DEO F
HEATING COOLING

TOTAL HEMISPHERIC
MEAN DAILY SOLAR RADIATION*

BTU/FT2 KJ/M2 LANOLEYS

JAN 55.7 33.9 44.8 :26 0 805.3 9139.0 218.4
FEB 59.8 37.6 48.7 456 0 1069.4 12136.0 290.1
MAR 66.6 43.3 53.0 335 25 1409.2 15993.0 382.2
APR 76.8 54.1 65.2 88 94 1616.5 18345.0 438.5
MAY 82.8 62.1 72.5 0 236 1890.4 21454.0 512.8
JUN 90.8 70.3 80.6 0 468 2153.0 24434.0 584.0
JUL 95.5 74.0 84.8 0 614 2155.2 24459.0 584.6
AUG 96.1 73.7 84.9 0 617 1982.7 22502.0 537.8
SEP 88.5 66.8 77.7 0 381 1621.3 18400.0 439.8
OCT 79.2 56.0 67.6 60 141 1292.9 14673.0 350.7
NOV 67.5 44.1 55.8 287 11 938.0 10645.0 254.4
DEC 58.7 37.0 47.9 530 0 765.7 8690.0 207.7
ANN 76.5 54.4 65.5 2382 2587 1474.9 16739.0 400.1

* BASED ON 1941-1970 PERIOD * AS NOTED IN SOLMET VOLUME 1
*******************************************************************************

*******************************************************************************
STATION: HOUSTON STATE: TX

STATION NUMBER: 12960 LATITUDE: 2959N LONGITUDE: 9522W ELEVATION: 33

NORMAL DEGREE TOTAL HEMISPHERIC
NORMAL TEMPERATURE (DEG F)* DAYS* MEAN DAILY SOLAR RADIATION*

DAILY
MONTH MAXIMUM

DAILY
MINIMUM MONTHLY

BASE 65 DEO F
HEATING COOLING BTU/FT2 KJ/M2 LANGLEYS

JAN 62.6 41.5 52.1 416 16 772.4 8766.0 209.5
FEB 66.0 44.6 55.3 294 22 1034.2 11737.0 280.5
MAR 71-.8 49.0 60.8 189 59 1297.4 14724.0 351.9
APR 79.4 59.3 69.4 23 155 1522.3 17277.0 412.9
MAY 85.9 65.6 75.8 0 335 1774.9 20143.0 481.4
JUN 91.3 70.9 81.1 0 483 1698.1 21541.0 514.8
JUL 93.8 72.8 83.3 0 567 1828.1 20747.0 495.9
AUG 94.3 72.4 83.4 0 570 1686.2 19137.0 457.4
SEP 90.1 68.2 79.2 0 426 1471.0 16694.0 399.0
OCT 83.5 58.3 70.9 24 207 1275.6 14477.0 346.0
NOV
D EC

73.0
65.8

49.1
43.4

61.1
54.6

155
333

38
11

924.0
729.6

10486.0
8280.0

250.6
197.9

ANN 79.8 58.0 68.9 1434 2889 1351.1 15334.0 366.5

* BASED ON 1941-1970 PERIOD 41 AS NOTED IN SOLMET VOLUME 1
*****************************************************************************.*
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4.4.404.4.4.rna....******4*******4*******4.4.4.4.4...t...44.**4.4444.........1*****,...114**44*414
STATION: KINGSVILLE STATE: TX

STATION NUMBER: 12929 LATITUDE: 2731N LONGITUDE: 9749W ELEVATION: 1 7

T.

.ORMAL TEMPERATURE (0E0 F)*

DAILY DAILY
IONTH MAXIMUM MINIMUM MONTHLY

NORMAL DEGREE
DAYS*

BASE 65 DEO F
HEAT/NO COOLING

TOTAL HEMISPHERIC
MEAN DAILY SOLAR RADIATION*

BTU/FT2 KJ/M2 LANGLEYS

JAN 0.0 0.0 0.0 0 0 912.3 10334.0 247.5

FEB 0.0 0.0 0.0 0 0 1161.2 13178.0 315.0

MAR 0.0 0.0 0.0 0 0 1434.7 16282.0 389.1

APR 0.0 0.0 0.0 0 0 1662.8 18871.0 451.0

MAY 0.0 0.0 0.0 0 0 1864.1 21156.0 505.6

JUN 0.0 0.0 0.0 0 0 2035.9 23105.0 552.2

JUL 0.0 0.0 0.0 0 0 2111.5 23963.0 572.7

AUG 0.0 0.0 0.0 0 0 1921.5 21807.0 521.2

SEP 0.0 0.0 0.0 0 0 1624.6 18438.0 440.7

OCT 0.0 0.0 0.0 0 0 1389.9 15774.0 377.0

NOV 0.0 0.0 0.0 0 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 0 0 1500.1 17025.0 406.9

BASED ON 1941-1970 PERIOD * AS NOTED IN SOLMET VOLUME 1

*****************************************************************************
STATION: LAREDO STATEt TX

TATION NUMBER: 12907 LATITUDE: 2732N LONGITUDE: 9923W ELEVATION: 158

NORMAL TEMPERATURE (DEO F) ,

DAILY DAILY
ONTH MAXIMUM MINIMUM MONTHLY

NORMAL DEGREE
DAYS*

BASE 65 DEO F
HEATING COOLING

TOTAL HEMISPHERIC
MEAN DAILY SOLAR RADIATION*

BTU/FT2 KJ/M2 LANGLEYS

JAN 0.0 0.0 56.5 299 36 958.9 10882.0 260.1

FEB 0.0 0.0 60.9 177 62 1195.5 13568.0 324.3

4AR 0.0 0.0 67.6 87 168 1515.6 17201.0 411.1

4PR 0.0 0.0 76.3 0 339 1716.9 19599.0 468.4

MAY 0.0 0.0 81.3 0 505 19t.;1.9 22152.0 529.4

JUN 0.0 0.0 86.0 0 630 2073.1 23527.0 562.3

JUL 0.0 0.0 87.9 0 710 2131.2 24187.0 579.1

WO 0.0 0.0 87.7 0 704 2009.1 22801.0 545.0

SEP 0.0 0.0 82.9 0 537 1705.3 19353.0 462.5

DCT 0.0 0.0 75.5 S 334 1409.2 15992.0 382.0

1DV 0.0 0.0 65.2 74 SO 1040.8 11912.0 282.3

DEC 0.0 0.0 58.6 231 32 889.5 10095.0 241.3

%PIN 0.0 0.0 73.9 876 4137 1550.5 17597.0 420.6

BASED ON 1941-1970 PERIOD
* AS NOTED IN SOLMET VOLUME 1

e*****************************************************************************

19
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**************************************
STATION: LUBBOCK STATE: TX

STATION NUMBER: 23042 LATITUDE: 3339N LONGITUDE: 10149W ELEVATION: 988

NORMAL TEMPERATURE

DAILY DAILY
MONTH MAXIMUM MINIMUM

(DEG F).

MONTHLY

NORMAL
DAYS*

BASE 65
HEATING

DEGREE

DEO F
COOLING

TOTAL HEMISPHERIC
MEAN DAILY SOLAR RADIATION*

BTU/FT2 KJ/M2 LANGLEYS

JAN 53.4 24.8 39.1 803 0 1030.9 11700.0 279.6
FEB 57.0 28.3 42.7 624 0 1331.7 15113.0 361.2
MAR 63.8 34.0 48.9 508 9 1742.0 19997.0 477.9
APR 74.9 45.1 60.0 190 40 2167.9 24602.0 598.0
MAY 82.5 54.5 68.5 29 138 2395.9 27191.0 649.9
JUN 90.6 63.6 77.1 0 363 2544.4 28876.0 690.2
JUL 92.4 66.9 79.7 0 456 2411.9 27371.0 654.2
AUG, 91.3 65.5 78.4 0 415 2208.4 25063.0 599.0
SEP 83.8 58.2 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 63.1 34.4 49.8 486 0 1116.1 12466.0 302.7
DEC 55.2 27.4 41.3 735 0 934.5 10(46.0 253.5
ANN 73.6 45.8 59.7 3545 1647 1766.0 20042.0 479.0

* BASED ON 1941-1970 PERIOD * AS NOTED IN SOLMET VOLUME 1
41.***********************************************************

*******************************************************************************
STATION: LUFKIN STATE: TX

STATION NUMBER: 93987 LATITUDE: 3114N LONGITUDE: 9445W ELEVATION: 96

NORMAL TEMPERATURE (DEG F).

DAILY DAILY
MONTH MAXIMUM MINIMUM MONTHLY

NORMAL DEGREE
DAYS*

BASE 65 DEO F
HEATING COOLING

TOTAL HEMISPHERIC
MEAN DAILY SOLAR RADIATION*

BTU/FT2 KJ/M2 LANGLEYS

JAN 0.0 0.0 48.8 509 7 793.9 9010.0 215.3
FEB 0.0 0.0 52.2 371 13 1069.2 12134.0 290.0
MAR 0.0 0.0 58.0 256 39 1376.1 15617.0 373.3
APR 0.0 0.0 67.3 56 125 1623.9 18429.0 440.5
MAY 0.0 0.0 74.1 0 292 1966.7 21195.0 506.3
JUN 0.0 0.0 90.3 0 459 2055.3 23326.0 557.5
JUL 0.0 0.0 83.0 0 558 2006.4 22770.0 544.2
AUG 0.0 0.0 93.1 0 561 1864.1 21155.0 505.6
SEP 0.0 0.0 77.5 0 375 1530.7 17372.0 415.2
OCT 0.0 0.0 68.2 52 151 1348.7 15306.0 365.8
NOV 0.0 0.0 57.2 256 22 963.3 10932.0 261.3
DEC 0.0 0.0 50.8 440 0 767.6 9712.0 209.2
ANN 0.0 0.0 66.7 1940 2592 1438.8 16329.0 390.3

BASED ON 1941-1970 PERIOD * AS NOTED IN SOLMET VOLUME 1
**********************************************************
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hif,46,44,44Be***********44441,44.0,4144P41.**441,,******44D4*******44414t1
***** 1,4 ******

STATION: MIDLAND-ODESSA STATE: TX

;TATION NUMBER: 23023 LATITUDE: 3156N LONGITUDE! 10:121J ELEVATION: 871

IvORMAL TEMPERATURE

DAILY DAILY
10I4TH MAXIMUM MINIMUM

(Deo F).

MONTHLY

NORMAL DEGREE
DAYS.

BASE 65 DEO F
HEATING COOLING

TOTAL HEMISPHERIC
MEAN DAILY SOLAR RADIATION*

BTU/FT2 KJ/M2 LANOLEYS

JAN 57.8 29.4 43.6 663 0 1081.2 12271.0 293.3

FEB 62.1 33.5 47.8 482 0 1382.6 15691.0 375.0

MAR 69.4 39.2 54.3 349 17 1838.8 20868.0 498.8

APR 79.1 49.4 64.3 96 77 2192.3 24880.0 594.6

MAY 86.5 58.1 72.3 0 230 2430.1 27579.0 659.2

JUN 92.8 64.9 79.9 0 447 2562.4 29081.0 695.1

JUL 95.0 69.5 92.3 0 536 2389.3 27116.0 648.1

AUO 94.4 69.1 81.8 0 521 2210.1 25082.0 599.5

SEP 87.9 62.8 75.4 0 312 1843.9 20926.0 300.1

OCT 79.2 52.4 65.8 81 105 1521.6 17269.0 412.7

NOV 67.5 39.1 53.3 356 5 1176.1 13348.0 319.0

DEC 60.1 31... 45.9 592 0 999.7 11346.0 271.2

ANN 77.7 50.1 63.9 2621 2250 1802.4 20455.0 488.9

BASED ON 1941-1970 PERIOD
* AS NOTED IN SOLMET VOLUME 1

WO***************************************************************************
STATION: PORT ARTHUR STATE: TX

CATION NUMBER: 12917 LATITUDE: 2957N LONGITUDE: 940IW ELEVATION: 7

NORMAL TEMPERATURE (DEO F).

DAILY DAILY
vali MAXIMUM MINIMUM MONTHLY

NORMAL DEGREE
DAYS.

BASE 65 DEO F -

HEATING COOLING

TOTAL HEMISPHERIC
MEAN DAILY SOLAR RADIATION*

BTU/F12 KJ/M2 LANGLEYS

JAN 61.5 42.4 52.0 420 17 799.7 9076.0 216.9

105 65.0 45.1 55.1 302 25 1070.6 12150.0 290.4 4

1AR 70.5 49.7 60.1 202 31 1333.1 15356.0 367.0

%PR 78.3 59.4 68.9 33 150 1609.5 18266.0 436.6

tAY 84.3 65.7 75.0 0 310 1870.8 21232.0 507.5

1,41 89.9 71.7 80.8 0 474 2011.1 22924.0 545.5

JUL 92.0 74.0 83.0 0 558 1846.2 20952.0 500.8

w0 92.6 73.6 83.1 0 561 1736.3 19705.0 471.0

W.P 88.6 69.2 78.9 0 417 1527.0 17330.0 414.2

CT 81.3 58.5 69.9 35 187 1321.4 14997.0 358.4

KAI 70.9 49.4 60.2 184 40 952.9 10814.0 258.5

EC 64.2 44.1 54.2 342 8 754.4 8562.0 204.6

am 78.3 58.6 68.5 1518 2798 1404.4 15939.0 381.0

BASED ON 1941-1970 PERIOD II AS NOTED IN SOLmET VOLUME 1

At4,4**************************41,.....*******************************************
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IP
******************************************************** ********************* **

STATION: SAN ANGELO STATE: TX

STATION-NUMBER: 23034 LATITUDE? 3122N LONGITUDE: 10030W ELEVATION: VO^

NORMAL TeMPERATURE (DEO F)*

DAILY DAILY
MONTH MAXIMUM MINIMUM MONTHLY

NORMAL DEGREE
DAYS*

BASE 65 DEO F
HEATING COOLING

TOTAL HEMISPHERIC
MEAN DAILY SOLAR RADIATION*

BTU/FT2 KJ/M2 LANGLEYS

JAN 59.1 33.6 46.4 577 0 961.8 10915.0 260.9
FEB 63.2 37.5 50.4 413 0 1208.4 13714.0 327.8
MAR 70.7 43.5 57.1 287 42 1606.1 18227.0 435.6
APR 80.4 54.0 67.2 74 140 1850.7 21004.0 502.0
MAY 86.5 62.4 74.5 0 298 2030.6 23045.0 550.8
JUN 93.4 69.8 81.6 0 498 2186.1 24810.0 593.0
JUL 96.9 72.4 84.7 0 611 2122.6 24089.0 575.7
AUG 96.9 72.0 84.5 0 605 1965.8 22310.0 533.2
SEP 88.4 65.1 76.8 0 354 1607.2 18240.0 435.9
OCT 79.6 54.7 67.2 73 141 1336.7 15170.0 362.6
NOV 68.5 42.5 55.5 298 13 1043.8 11846.0 283.1
DEC 61.4 35.2 48.3 518 0 894.7 10154.0 242.7
ANN 78.7 53.6 66.2 2240 2702 1567.9 17794.0 425.3

* BASED ON 1941-1970 PERIOD * AS NOTED IN SOLMET VOLUME 1
*******************************************************************************

*******************************************************************************
STATION: SAN ANTONIO STATE: TX

STATION NUMBER: 12921 LATITUDE: 2932N LONGITUDE: 9828W ELEVATION: 242

NORMAL TEMPERATURE

DAILY DAILY
MONTH MAXIMUM MINIMUM

(DEG F)*

MONTHLY

NORMAL DEGREE
DAYS*

BASE 65 DEG F
HEATING COOLING

TOTAL HEMISPHERIC
MEAN DAILY SOLAR RADIATION*

BTU/F12 KJ/M2 LANGLEYS

JAN 61.6 39.8 50.7 451 8 895.4 10162.0 242.9
FEB 65.6 43.4 54.5 310 16 1154.0 13097.0 313.0
MAR 72.5 49.1 60.8 194 64 1450.0 16456.0 393.3
APR 80.3 58.8 69.6 31 169 1612.3 18298.0 437.3
MAY 86.2 65.7 76.0 o 341 1894.5 21501.0 513.9
JUN 92.4 72.0 82.2 o 516 2069.0 23481.0 561.2
JUL 95.6 73.8 34.7 o 611 2121.1 24072.0 575.3
AUG 95.9 73.4 84.7 o 611 1947.1 22098.0 528.2
SEP 89.8 68.8 79.3 o 429 1638.0 18539.0 444.3
OCT 81.8 59.2 70.5 32 202 1350.1 15322.0 366.2
NOV 71.1 48.2 59.7 179 20 1008.9 11450.0 273.7
DEC 64.6 41.8 53.2 373 7 847.1 9614.0 229.8
ANN 79.8 57.8 68.8 1570 2994 1499.0 17012.0 406.6

* BASED ON 1941-1970 PERIOD * AS NOTED IN SOLMET VOLUME 1
*******************************************************************************
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*41.4*****.*************************4**************44.*******114*44414***********.
STATION: SHERMAN STATE: TX

4ATION NUMBER: 13923 LATITUDE: 3343N LONGITUDE: 9640W ELEVAT/oN: 233

ARAL TEMPERATURE (DEG F).

DAILY DAILY
ONTH MAXIMUM MINIMUM MONTHLY

NORMAL DEGREE
DAYS.

BASE 65 DEO F
HEATING COOLINO

TOTAL HEMISPHERIC
MEAN DAILY SOLAR RADIATION*

BTU/FT2 KJ/M2 LANGLEYS

JAN 0.0 0.0 41.7 722 0 793.8 9009.0 215.3

FEB 0.0 0.0 45.9 535 0 1037.4 11773.0 281.4

MAR 0.0 0.0 52.3 411 17 1365.9 15501.0 370.5

APR 0.0 0.0 63.7 114 75 1610.4 18276.0 436.8

MAY 0.0 0.0 71.2 13 206 1851.9 21017.0 502.3

JUN 0.0 0.0 79.4 0 432 2114.2 23994.0 573.5

JUL 0.0 0.0 83.6 0 577 2076.8 23569.0 563.3

AUG 0.0 0.0 83.7 0 580 1931.6 21922.0 523.9

SEP 0.0 0.0 76.0 0 335 1580.1 17932.0 428.6

OCT 0.0 0.0 65.8 90 115 1268.1 14392.0 344.0

NOV 0.0 0.0 53.4 353 0 913.9 10428.0 249.2

DEC 0.0 0.0 44.8 626 0 743.8 8441.0 201.7

ANN 0.0 0.0 63.5 2864 2337 1441.1 16355.0 390.9

BASED ON 1941-1970 PERIOD * AS NOTED IN SOLMET VOLUME 1

********444********44444******************************************************

*41.441.444444*****41.4441-.4444444444444441.44441.44441.44441.4444**41444*************44444.4
STATION: WACO STATE: TX

rAT1ON NUMBER: 13959 LATITUDE: 3137N LONGITUDE: 9713W ELEVATION: 155

NORMAL TEMPERATURE (DEO F).

DAILY DAILY
MTH MAXIMUM MINIMUM MONTHLY

NORMAL DEGREE
DAYS.

BASE 65 DEO F
HEATING COOLING

TOTAL HEMISPHERIC
MEAN DAILY SOLAR RADIATION*

BTU/FT2 KJ/M2 LANGLEYS

JAN 37.4 36.6 47.0 558 0 832.6 9449.0 225.8

'EB 61.5 40.3 50.9 401 6 1096.3 12442.0 297.4

IAR 68.4 46.0 57.2 280 38 1427.5 16201.0 387.2

IPR 77.8 56.8 67.3 56 125 1612.1 18296.0 437.3

lAY 84.4 64.5 74.5 0 295 1773.6 20128.0 481.1

UN 91.9 71.8 81.9 0 507 2112.4 23974.0 573.0

NJL 96.2 75.0 85.6 0 639 2130.3 24177.0 577.8

AJO 96.7 74.7 85.7 0 642 1958.1 22222.0 531.1

E.P 89.5 68.3 78.9 0 417 1600.9 18169.0 434.2

CT 80.4 57.7 69.1 51 178 1301.3 14768.0 353.0

OV 68.7 46.2 57.5 241 16 956.7 10358.0 259.5

EC 60.5 39.1 49.8 471 0 802.8 9111.0 217.8

NN 77.8 56.4 67.1 2058 2863 1467.1 16650.0 397.9

BASED ON 1941-1970 PERIOD * AS NOTED IN SOLMET VOLUME 1
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***** ************ ***
STATIONS WICHITA FALLS STATE: TX

STATION NUMBER' 13966 LATITUDE: 3358M LONGITUDE: 9829W ELEVATION: 314

NORMAL DEGREE TOTAL HEMISPHERIC
NORMAL TEMPERATURE (DEO F)* DAYS* MEAN DAILY SOLAR RADIATION*

- DAILY
MONTH MAXIMUM

DAILY
MINIMUM MONTHLY

BASE 65 DEO F
HEATING COOLING BTU/FT2 KJ/M2 LANGLEYS

JAN 53.5 29.4 41.5 729 0 862.0 9783.0 233.8
FEB 58.1 33.6 45.9 535 0 1122.9 12744.0 304.6
MAR 65.8 39.2 52.5 409 22 1471.9 16704.0 399.2
APR 77.4 51.1 64.3 112 91 1762.8 20006.0 478.2
MAY 84.7 59.8 72.3 13 239 2017.3 22894.0 547.2
JUN 93.9 68.6 81.3 0 489 2221.4 25210.0 602.5
JU- 99.2 72.3 85.8 0 645 2166.5 24587.0 587.6
AW 99.4 71.6 85.5 0 636 1969.2 22348.0 534.1
SEP 90.3 63.6 77.0 0 360 1601.8 18179.0 434.5
OCT 79.2 52.7 66.0 92 123 1291.4 14656.0 350.3
NOV 66.0 39.7 52.9 369 6 957.3 10864.0 259.7
DEC 56.2 32.2 44.2 645 0 798.8 9066.0 216.7
ANN 77.0 51.2 64.1 2904 2611 1520.2 17253.0 412.4

.

BASED ON 1941-1970 PERIOD * AS NOTED IN SOLMET VOLUME 1
***************************************************************************c***
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NhINTENANCE AND OPERhTIONS

This section contains MO 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

Psintenance and Operations

I. VENTILATION SYSTEM OPERATION

A. Reduced Ventilation

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-
ing if it will not interfere with safety.

2. Reduce ventilation rates during occupied periods 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. h_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 *pecific 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. Turn 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 %Hats 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-wall
units, and fan coil units generally are fixed. When these units are used to

maintain nighttime or unoccupied cycle room temperatures, the outdoor air
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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 ventflation

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 I

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 87, 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

where the room thermostat is used to reset hot and cold deck temperatures.
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C. Reset of Air and Water Temperatures - Class

1. Terminal Reheat System

(a) De-energize or shut off reheat coils and raise chilled
water 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 reheat requirements.

2. Dual Duct System

(a) Refer to "Terminal Reheat System" for general 'recommenda-

tions applicable to dual duct system.

(b) Reduce inlet static to all boxes to minimally acceptable

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 System

(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 heating and

cooling capabilities of the system as compared to current levels.

(b) In the very warm portion of the summer time valve the hot

water 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 power input requirements. Fan brake horsepower varies

directly with the cube of air volume. Thus, for example, a 10% reduction in

air 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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5. 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. Humidity control during

summer 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 whether fan norsepower

reduction with reduced volume produces more savings than higher chilled water

temperature.

8. Ilse 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 hot water should be modulated

down to a maximum temperature of 75°F when the ambient temperature it 60°F.

D. Unoccupied Reset or Shut Down of System - Class I

1. Shut down cooling equipment at night and during days when the

building is unoccupied.

2. Begin precooling operations before occupants arrive. Complete

cool-down during the first hour of occupancy if complaint level 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 only to single zone and other single systems.

4. Evaluate the necessity of humidification systems and curtail

humidification in lobbies, corridors, laundries, cafeterias, kitchens, etc.,

where equipment or process requirements do not take precedence.

5. Turn off portable electric heaters and portable fans when not

needed and during unoccupied periods.

6. TUrn off reheat in all areal; during summer, except where

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.

(h) Use timers to shut units off automatically if available.

R. Shut Down Non-Critical Exhaust Systems - Class I

1. Turn off non-critical exhaust fans.

III. LIGHTING SYSTEMS OPERATIONS

A. Reduce Illumination Levels - Class 1

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-

tion 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 I

1. Leave the hallway lighting off on those hallways facing the

interior courtyards during dayl:ght hours, assuming a light meter Teading

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 I

1. Consider replacing present lamps with those of lower wattage

which provide the same atount 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 optiln. This method is particularly

applicable where current lighting levels are higher than recommended or where

uniform lighting is the most practical due to occupant density, as discussed

above. He 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, larger incandescent lamp where possible, rather

than two or more smaller lamps. Higher wattage general service incandescent

lamps 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 energy. Investigate color spectrum of lamp

to determine suitability for task.
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D. Reduce or Delete Evening Cleaning Hours - Class 1

1. For cleaning that must be done at night, turn on lights only

in that portion of the building being cleaned.

2. Re-align working hours, including custodial service, to maximize

daylight hours.

3. Nave custodial staff clean buildings one floor at a time and
use only lights on that floor during cleaning process. Make sure staff turns
then off as work progresses to another floor.

IV. WATER SYSTEM OPERATIONS

A. Repair All Leaks - Class I

1. Repair all leaks in water piping system.

2. Dtipping taps or valves may seem to be a 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

I. 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. Laboratory aspirators use two 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 aspirator. Turn them off when not

needed.

5. Adjust valves for ainimus water use.

C. Reduce Rot Water Temperature - Class I

1. Reduce generating and storage temperature levels to the minimum

required for washing hands, usually about 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 ofeto all academic and

administrative buildings except where necessary for research or health purposes.
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Domestic het water te other buildings should be reduced in temperature or cut

off as feasible. Suggested temperatures range from 105°F up to 130°F, 140°F

maximum 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. Not and Chilled Water Piping:

(a) Inspect strainers. Clean regularly.

(b) Inspect vents and remove all clogs. Clogged vents retard

efficient air elimination and reduce efficiency of the system.

B. Adjustment of Air/FUel Ratio - Class I

1. Adjust air/fuel ratios of firing equipment. The air-to-fuel

ratio must be maintained properly. If there is insufficient air, the fire

will smoke, cause tubes to become covered with soot and carbon, and thus
loger 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 I

I. Check flue gas analysis on periodic basis. The efficient
combustion of fuel in a bailer 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. Where belts are used, see that all are equally tensioned.

4. When 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 manuiac-

turer.

6. Check alignment of motor and fan.

7. Lubricate fan and motor bearings regularly.

S. 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 Haintenance - Class I

1. Inspect steam traps. Their failure to operate correctly can

have a significant impact on the overall efficiency and energy consumption of

the system. Several different tests can be utilized to determine operations:

(a) Listen 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 valve and seats). If it is moderately 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) Check hack-pressure on downstream side.

(d) Measure temperature of return lines with a surface pyrome-

ter. Measure temperature drop across the trap. Lack of drop indicates steam

blow-through. Excessive 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, repair, or replace as necessary.

F. Pipe Insulation Repair r Class I

1. Inspect insulation of hot and chilled water pipes. Repair or

replace as necessary. De 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, tepaired or additional insulation installed.
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ENERGY CONSERVATICO MEASUREE/PROJECTS

This section contains a list of possible
retrofit projects. This section should be
reviewed prior to completing Page RA-4 of
the Energy Audit Form.

,
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Enerav Conservation Measures/Projects

SECTION TWO

Ineigy Conservation Projects

;

I. VENTILATION STEM

A. Add warm-up cycle to air handling units with outdoor air intake in
noncritical areas. Seep outdoor air dampers_closed during morning building
warm-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 opel".7.Lion ztr it may be done through central control system.

B. Reduce volume of r.oilet exhausts in building having multiple toilet
exhaust fans which (1) clo nct ventilite other areas, and (2) have a total fAn
capacity in excess of oatside air requirements. This can be done by wiring a
fan interlock into toilet room lights througb a timed relay so that the fan
is activated only when lights are on. An administrative 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 not
being used. Another method involves dampering down air volune so only that
amount of air required by code or good practice is removed.

C. Install baffles to prevent wind from blowing directly into an
outdoor air intake.

D. Consider installing-economizer/enthalpy controls on air handling
units in noncritical areas to minimize cooling energy required by using
proper amounts of outdoor and return air to permit "free cooling" by outside
air when possible. Economizer controls generally are used to provide "free"
cooling. Whenever 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 Irbrovide maximum energy 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 ome climatic conditions an "enthalpy wheel", which
permits 'recovery of some 75% of outdoor heat load during both heating and
cooling cycles, will be feasible.

F. Consider directing xhaust 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.

C. Consider using an expandable enclosure for delivery ports. It

reducie infiltration when fn 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 a

building where practical. It should be fitted with self-closing weather-

stripped doors. It is critical that sufficient distance between doors is

provided.

I. 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

supplement 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. Install 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.

I-. Adjust or replace all supply air temperature gauges so that accurate

ventilation temperatures can be read and maintained.

S. In existing systems where throttling is necessary (being practiced)

to control flow, revise fan drive or trim pump impeller for required flow

with 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
a building, such as nurses' quarters, is closed for an extended period of
time, except when the economizer cycle is in use.

V. Modify 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 door 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 and
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 dampers. These permit outside air volume to be adjusted
in approximate proportion to current occupancy.

DD. 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.

EE. Add controls to shut down the ventilation system whenever the
building is closed for an extended period of time, as during the evening,
weekends, etc., except when the economizer cycle is in use.

FF. Reduce system resistance to air flow to a minimum by:

I. Replacing those duct sections and fittings which impose unneces-
sary resistance on the system.

2. Replacing dirty filters with adequately sized filter media
which 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 not beneficial.

II. HEATING AND COOLING SYSTEM

A. Install Flue Gas Analyzer: Optimum combustion efficiency varies

continuously with changing loads and stack draft. Accordingly, maintaining

optimum combustion efficiency requires continuous adjustment of fuel/air

ratios. This can be achieved through installation of a flue gas analyzer

which 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

makes the adjustments automatically.

B. Preheat Oil To Increase Efficiency: Preheating oil can increase

efficiency by as much as 3% depending on the particular constituents of the

oil 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 210°F for #6 will increase efficiency even

more, except care must be taken not to overheat, which would cause vapor

locking and flame-out. Recommendations of the oil supplier should be followed.

C. Isolate Off-Line Boilers: Light heating loads on a multiple boiler

installation are often net 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 to

be used to meet an expected increase in load, it should be sec.:red ind 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 thermal 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 intermiently for the major part of the heating season.

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 module is fired at 100%

of its capacity only when required. Fluctuations of load are met by firing

more or fewer boilers. Each small capacity unit has low thermal inertia

(providing rapid response and low 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 /arse capacity boilers are replaced by modular
boilers, boiler seasonal efficiency may be improved from 68% to 75%. This

represents.a g% savings of present fuel consumption. Use of the modular
approach is particularly worthwhile 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 air
can be preheated up to 350°F for stoker-fired coal, oil and gas. The maximum
temperature permissible is determined by the type of construction involved
and the materials of the firing equipment. Several sources of heat are
available to perform preheating. As an example, ambient air in most boiler
rooms is heated incidentally by boiler and pipe surfaces and collects below
the ceiling. This air can be utilized dir2ctly 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 continuous blowdown. Manual blowdown (or sludge blowdown) is
necessary whether or not continuous blowdown is installed, 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 mdnimized by installing automatic blowdown controls and heat
recovery systems. Automatic blowdown controls monitor the conductivity and
pN 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 BO% 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-term 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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N. Instill boiler stack economizer. A boiler stack economizer is a
simple beat exchanger placed inside the exhaust stack which uses boiler feed
water as the transfer medium. Neat captured from the exhaust gasses increases
the temperature of the feed water distributed to the boiler. In the past

years, thit technique was limited to systems using low or nonsulphur content
fuels to avoid build-up caused when the economizer cooled exhaust gases to
the sulphur dew point. Newer systems overcome this problem by incorporating
a solid-state control which 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 wor^-out controls increases,
and it may be possible to save energy by replacinb it with a new control
system. If the present controls are worn, a new system could increase the
efficiency of the boiler system.

J. Replace old, inefficient oil burners with new, efficient ones.
Changing a 60% unit for a 75% one with a 25,000 gallon per year experience
will save 5,000 gallons.

K. Install loading dock door seals. While it may not be possible to
completely seal off such an opening, the effort to do so is rewarding in

energy savings.

L. Insulate hot, bare heating pipes. A 160°F, bare hot water pipt
1-1/2 inches in diameter, un-insulated, will lose 13 million RTU/year for

# N 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 honors 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 all summer.

Q. 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

beat 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 (Kat, if they currently are
positiooed.near outside walls, in areas that 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 returns.

X. Connect all of the manual day-night control switches to timeclocks
so night setback temperatures can be achieved even if inadvertently left on
ndayn.

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.

U. Connect the space heating hot water pumps to the timeclock so they
will only operate when the boiler is on line.

DB. Install thermostats for control of all heating equipment where none

currently exist.

CC. Add insulation to existing pipes, ducts, tanks, etc.

DD. Install automated damper controls to provide positive draft shut-offs

when the boiler is not operating.

EE. Develop heating system standard operating procedures.

FF. Add controls to enable up to 100% shut-down of air and water to

unoccupied space.

W. Route vents from steam system flash tanks back into low pressure
steam maims.

U. Build penthouse type enclosures around rooftip units to reduce
radiation and wind losses from exposed ducts.

U. Install turbulators in boiler tubes to increase the heat transfer

from the hot gases to the waterside.
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33. Replace inefficient boilers, e.g., replace single pass with new,
unless heat can be reclaimed from the stack.

XX. Insulate existing underground heating lines where existing piping
is in good.condition but. where conduit and/or piping insulation has failed.

Convert to a low pressure system to improve the heating system
annual operatinglefficiency. The installation of small steam electric boilers

near the termination of some steam lines may reduce the need for piping

modifications.

NM. If electric heating is contemplated, use heat pumps rather than

direct resistance heating.

RN. 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 mnditioners. Newer units may save as much

as 25% or more on the energy consumed for the same cooling.

PP. Consider.converting systems serving interior zones to variable

volume. Conversion is performed by blocking off the hot deck, removing or
disconnecting mixing dampers, and adding low pressure variable volume terminals

and pressure by-pass.

QQ. Consider installing interlocks between the heating and cooling

systems of each unit to prevent simultaneous heating and cooling.

RR. If self contained units are relatively old, consider replacing them

with more efficient air-to-air heat pumps or similar units having a higher

energy efficiency rating.

SS. 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 equipment.

VV. Utilize humidifiers to maintain higher humidity levels providiag

comfort at lower temperatures.

W. Redesign high heat loss areas, including loading docks, vestibules

and automotive centers.

U. Install zone thermostat controls.
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TY. Institute an operating procedure for multiple boiler plants to
ensure maximum loading of one boiler before a second boiler is put into
service.

22. 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. Install 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 have 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 temperature, 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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am Consider the modification of building air side equipment from

cosstant volume to variable volume. This may be done in a number of ways.

Some representative methods are noted below:

1. Replace existing double duct mdxing box with new variable

volume double duct nixing box.

2. Install a variable volume, single duct box on the cold duct

islet to the existing double duct unit for making the cold deck variable

volume.

3. Modify air handling unit by installing discharge dampers,

inlet vanes, electro-magnetic drive, or letting the fan ride up the fan curve

as pressure increases. Riding up the fan curve nay not be satisfactory on

systems where the volume reduction is large.

IMM. When units served by a multi-xone system have wide variations in

load, consider installing individual sone heating coils in tbe multi-sone

discharge ducts rather than oat 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. Monitor and control the full

ventilation cycle on this type of system to ensure hat reheat energy does

not exceed cooling energy requirements at temperatures below 16°F.

III. If not damper exists, install a felt-lined damper with a remote or

local control device and timer control.

Investigate the possibility of converting the system to variable

(step-controlled) volume operation by adding the necessary controls.

In. Convert to coal as a heating fuel, if you can get it in sufficient

quantity and quality. Retain capability of During oil and/or natural gas as

alternate fuels, as insurance. Check with appropriate EPA regulations and

cods requirements to see if high sulfur coal will be permitted before ordering

same. Get approvals in writing.

ELL. Install permanent split capacitor motors in room fan and coil units

when it is necessary to replace existing motors.

III. LIGHTING SYSTEMS

A-. Relocate luminaices to provide light on task areas at au angle

outside the sone which causes veiling reflections if relocation of work

stitiOS is impractical.

B. Eeplace outdated or dauaged luminaires with modern luminaires which

have good cleaning capabilities and which use lamps with higher efficiencies

sad good lumen maintenance characteristics.

C. Consider :Installing fluorescent
luminairec with multiple level

ballast, two level switching adding solid state dimming controls for

219
-113-



incandescent luminaires 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.suegested that competent technical advice be obtained to evaluate where
(and if) such lenses can be used effectively.

F. Replace all incandescent parking lighting with mercury vapor H.I.D.
lamps and fixtures.

G. Lower the ceilings or mounting height of luminaires to increase the
level of illumination with less wattage.

N. Illuminate specific task areas to that level, for each area, which
provides adequate lighting to perform 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.

X. Replace incandescent street lights with HID lamps and ballasts,
which arc 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.

Ii. Remodel light switches in all classrooms to provide for key opera-
tions so they can be shut off after class and only turned on again by indivi-
dual with key.

14 Remodel lighting switches in auditoriums, other large lecture halls,
to provide for on-off operation by faculty.

0. Remodel lighting switches where large bays of lights are on one
twitch so oely lights needed in a specific work area can be turned on. Have
master switch as override for tbe indiviCal twitches.

P. Install time devices or photoelectric cells to turn lights on and
off automatically, particularly exterior lights.

220

-11k-



Q. Eliminate can down lights.
replacement.

R. Shade exterior transformer
beat build-up and resultant losses.

Poor lighting and very frequent bulb

banks from solar radiation to prevent

S. Ventilate transformer banks to keep them as cool as possible.

T. Provide selective switching. Initial cost economics and lack of

knowledge about 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. Localised

switches can be provided near panclboards 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 investment within a short period of time.

V. The use of modern "plug in" or "modular" wiring systems may prove

to be economical and energy efficient especially in those areas where future

use is undetermined, or is subject to frequent 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 reduce initial cost of electrical

service and equipment. The proper choice of such motors can improve power

factor.

Y. Where possible, consideration should be given to carrying high

voltage electric current to the load centers where it is required. 12,500 or

available power volt curxent 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

public restrooms.
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B. Remove or turn off domestic hot water to toilet rooms and othei
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
hot water consumed.

E. Changing the shower beads 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:

I. Waste heat from incinerators.

2. Rejected heat of compression from refrigeration units.

3. Waste 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.

I. Consider relocating the water heater as close to the point of use
as possible. The longer the run, the more hot 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 preseure exceeds 40 to 50 pounds, install a pressure
reducing 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 combustion efficiency requires continuous adjustment of fuel/air

ratios. This can be achieved through installation of a flue gas analyzer

Ohich 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 critetion for all fuels since the oxygen-to-total

air ratio varies within narrow limits. .The cost of labor required to make

the continuiug adjustments should be compared to the cost of equipment that

makes the adjustments automatically.

B. Coisider control valve(s) that will restrict the flow to any one

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

flow for the building.

C. Wen installing new or replacement water chillers, consider selection

of the most energy conserving chiller available.

D. Coniider new and innovative methods of providing chilled water, such

as using gas engine driven electric generators to provide variable frequency

power 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

without 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 new equipment with energy saving criteria in mind.

B. Install timers for kicben equipment to automatically control cooking

tine.

C. Install rigid insulation between metal panels below windows.

D. Install timers to turn off lights and equipment automatically.

E. Install timers to tura off large equipment when the bui]ding is not

occupied.
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F. Be sure operable windods have sealing gaskets and cam latches.

G. Cover and insulate the upper half of the windows to reduce heat
loss.

H. Insulate all roofs, walls and floors with an exterior exposure.

I. Reinsulate the ceiling with some type of spray-on 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 floor* are over unheated spaces, such as a garage, consider
suspending a ceiling beneath the open floor beams with batt insulation.

X. 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.

H. 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 million BTU per year with
storm 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.

S. Consider adding reflective and/or heat absorbing film to glazing to
reduce solar heat.

T. Use awnings 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. Cover unused windows with insulating materials.

V. Install a campus wide central control system (this item is covered
in Part VII, Controls).

W. Install capacitors switched with motors 40 hp and above when the
utility has a power factor penalty in the electric rate.
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=,

I. As utility rates continue to increase, consider solar assisted

systems for:

1. Swimming pools.

2. Domestic hot water.

3. Seat pump assisted space beating.

A. Not water space heating.
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nernaTIous AND ENERGY CONSTANTS

This section contains a list of definitions
which, together with those provided in the
Federal Regulations, will clarify many tech-
nical and legalistic terms contained in this
manual.
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DEFINITICUS

NOTE: For 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 apace).

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 from 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 Chiller: 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 Utilizations Ratio of lumens on work plane to lumens

emitted by lamps.

Cold Deck: A cold air chamber forming part of a ventilating unit.

Condensates 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.

Condensers A device for accooplishing condensation.

Co),MyoeeDas: The annual sum of the number of Fahrenheit degrees

of each day's mean temperature above 65* F.

Cooling Towers A device that cools water directly by evaporation.

Dampers A device used to vary the volume of air passing through an air

outlet, inlet, or duct.

_.e....._2eDaz 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 nust make to do so. Demand 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 Empansion: Generic tare 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 in the air stream.)

D.O.Es The Department of Energy

Double Bundle Condenser: Condenser (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.
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Dry Bulb Temperature: The measure of the sensible temperature of the air.

Economiser 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 Conservation 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 (.DCP): A group of related Energy Conservation
Measures within a building.

Evaporator: A heat exchanger which adds latent heat to a liquid, changing
it to a gaseous state. In 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 &mount of heat gained
by a space frcm all sources, including people, lights, machines, sunshine,
etc. The total heat gain represents the amount of heat that must be removed
from a space to maintain indoor comfort conditions.

Heat Loss: 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.

Hee' Specific: Ratio 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 Dock: 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, evapcmation, etc.

NECPA: The National Energy Conservation Policy Act.

Outside Air: Air taken f..om outdoors and therefore not previously 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.

"U" 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 fram 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.

KWH

ENERGY CONSTANTS AND CONVERSIONS

Kilowatt Hours = 1 Thousand Watt-Hours

BTU Unit of Energy

MBTU = 1 x 10
3
BTU = 1 Thousand BTU's

MNBTU = 1 x 10
6
BTU - 1 Million BTU's

CI - ClIbic Feet (natural gas or water)

CCF - Hundreds of CUbic Feet

MCF - Thousand of Cubic Feet

1 Ton - Air Conditioning Capacity (12,000 BTU per hour)

1 Ton-Hour = 12,000 BTU

HVAC - Heating, Ventilating, and Air Conditioning

HVAC System - means all heating and air conditioning equipmert including
fans, pumps, compressors, etc.
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BLANK NCO, PEA, AND EA FORMS

Included in this section are blank forms
from which the auditor may make copies.
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Return to: Governor's Office of Energy Resources, 7703 N. Lamar, 1502, Austin, Texas 78752

PRELIMINARY ENERGY AUDIT AUDIT

DATE: (al) PAGE I OF 6

(a) COMPONENT INSTITUTION NAME t I.D. NO. (b) BUILDING OR COMPLEX NAME t 101 1 OF BLOCS. (c) BUILDING ADDRESS

(4) CATEGORY OF BLDG. OA COMPLEX (e) BUILDING USE CATEGORY (f) BUILDINGOPERATOR NAME, ADDRESS t TELEPHONE

PUBLIC ( 1 PRIVATE NON-PROFIT ( ) INDIAN TRIBE ( )

(2) NAME AND AMISS OF OWNER

On PEA AUDITOR NAME, ADDRESS i TELEPHONE:

I BASIC BUILDING DATA

BUILDING
SIZE (h)

OPERATING SCHEDULE BASIC NVAC CONTROL DATA
_

TIME PERIOD: HRSACCUPAN GSF (m)PARTIAL USAGE (n)

(j) DAYLIGHT (k) EVE (1) MITE QTR I WEEKS t GSF
CENTRAL BLOG. PANEL (o) YES NO

H-F

SAT

'

/ / / / / /

if

ir--.2nd

1st

"FCMS" CONNX (s) YES NOA------
DATE (I)

CONSTRUCTED if - / if
3rd-

sues / / / / / / 4 t h

'll MAJOR ENERGY USING SYSTEMS
PRIMAAY

NEAT
SOURCE (u)

PRIMARY

COOLING
SOURCE (v)

SPACE
TERMINAL

NEAT (w)

SPACE

TERMINAL
COOLING (x)

DOMESTIC
NOT WATER
SOURCE (y)

INTERIOR
LIGHTING
SYSTEM (x)

SPECIAL BUILDING
SYSTEMS t FACILITIES

(as)

INCAN ____...t

FLUOR t_______

H I D
t

III UNIQUE BUILDING CHARACTERISTICS

1. YEAR ROUND, 24 HR. PER DAY OPERATION YES NO (bb) 6. LIST YEAA t TYPE OF MAJOR BUILDING MODIFICATIONS
TOTAL I OF MAJOR MOD. 4

AND ADDITIONS
ADO.

2. g MONTH PER YEAR OPERATION YES NO (cc) (gg)

3. SUMMER PROGRAM USE YES NO (dd)

4. EVENING CLASS SCHEDULE YES NO (ee)

5. BUILDING HAS EXTERIOR FLOODLIGHTING YES NO (ff) 7. OTHER: (hh)
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PRELIMINARY ENERGY AUDIT
PAGE 2 OF I

.

(k) DUILDING NAM I I.D. NUMER (h) BUILDING SIZE (GROSS SQ.FT.)

(III) COmPONENT INSTITUTICI NAME ; 1.0. *UNDER

lv ENERGY U S E I C 0 S T DATA (II) FOR YEAR ENDING-AUG.31 METERED BEST ESTIMATcomm

PURCHASED THERMAL
TOTAL
ENERGY
COSTS

$

(ex)

.
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ELECTRICITY NATURAL GAS 0 I L - /2 or i

KWH

(II)

COST

$

(kk)
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(11)

mCF

(mal)

COST

$

(nn)
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(00)
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' (PP)

COST

$

(rr)

$/GAL

(sA)

STEAM-HOT WATER CHILLED WATER

MMITU OR
LBS.

(tt)

COST

(uu) $

TON HRS

(vv)

COST
$

( )
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JANUARY
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MAACK
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AVG. 0 AVG. AVG.

L.
AMU& ENERGY

(1) (yy) ElectrIcIty

(2) (22) kat.
(3) (aaa)FueI
(4) (ebb)Fee1

(5) (cccI)Steam/Not
Or

III (ccc2)Steals
(7) (ddd)teinie
(4) (see)

(You
CONSWAPTION IN STU'S:

may round

KWH X 11.600

MCF x 1,030,000
GAL X 138,690
GAL X 149,690
MMSTU X 1,000,000

LIS X 1.390

TON NRS X 12,000
X (fff)

X (ffI)

ANNUAL STU'S

to nearest millibnl

BTU

BTU

BTU

STU

BTU

STU

BTU

OTu

sTu

BTU

ENERGY

' EUI

(UI

EU1

EXERGY

(CI

1
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"T1LIZATION INDEX (EUII
TOTAL ANNUAL BTU'S

STU's/FT2/YR

2
/YR'

p/FT2/YR

g. SUILDING GROSS SQ. FT.

te)
Gas

011 12 0
0

(hhh)

COST
TOTAL

BTU's/FT
011 /6 0

Water

INDEX (ECO
ANNUAL ENERGY COSTS

.-
water

BUILDING CANT IC FT.
(ut) TOTALOther Fee;

-

' 0
(h)

(111) j/FT2/yR6ther Fell

(9112) TOTAL. 0 ---Am=e
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PRELIMINARY ENERGY AUDIT PAGE 3 OF 6

(B)SUILDING MAHE 6 1.0. NUMBER (bl) COmPONENT INSTITUTION MAK 1 I.D. NUMBER

ENER6 V CONSERVATION ACTIVITIES

I. NAME OF ENERGY MANAGER FOR BUILDING:OM

2. NAS WORK WNICN PARTIALLY OR FULLY SATISFIES TNE REQUIREMENTS OF AN ENERGY AUDIT ON TNIS BUILDING BEEN ACCOMPLISHED PRIOR TO

THIS "PEA" DATE? YES. NO. (kkk)

3. NAVE ANY DETAILED ENGINEERING STUDIES BEEN CONDUCTED ON TNIS BUILDING OR ITS SYSTEMS PRIOR TO TNIS "PEA" DATE? YES

NO.(III) IF "YES" NAME SYSTEMS STUDIED.(m)

1. NAVE ANY ENERGY CONSERVATION MEASURES BEEN CONSIDERED OR IMPLEMENTED ON THIS BUILDING PRIOR TO THIS "PEA" DATE? YES

NO.(nmn) IF "YES" LIST THESE MEASURES BELOW WITN ESTIMATES OF THEIR COSTS i ENERGY SAVINGS, IF AVAILABLE:

(000)

S. GENERAL AUDIT COMMENTS: (PPP)

a

6. DO YOU INTEND TO CONDUCT AN "ENERGY AUOIT" OF THIS BUILDING? (rrr) YES NO
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PRELIMINARY ENERGY AUDIT PAGE 4 OF 6

(b) BUILDING NAME t 1.0. NUMBER (b1) COMPONENT INSTITUTION NAME t 1.0. NUMBER

VI RENEWABLE ENER6 1 RESOURCE POTENTIAL

I. BUILDING LOCATION: URBAN, SUBURBAN, RURAL AREA. 2. BUILDING HEIGHT: STORIES.

S. IS OPEN LAND SUCH AS FIELDS, YARDS, PARKING AREAS, WHICH IS NOT HEAVILY SHADED BY TALL BUILDINGS, TREES, OR OTHER OB-

STRUCTIONS AVAItABLE IN THE IMMEDIATE VICINITY OF THE BUILDING? YES NO.

4. IS APPROXIMATELY ONE-HALF OR MORE OF THE BUILDING'S ROOF AREA OK SOUTHERN ORIENTED WALL SURFACES HEAVILY SHADED BY TREES,

SHRUBS, BUILDINGS OR OTHER OBSTRUCTIONS? YES NO.

S. GENERAL DESCRIPTION OF BUILDING SHAPE: SQUARE, RECTANGULAR, H-SHAPED, E-SHAPED. T-SHAPED,

L-SHAPED, X-SHAPED, Y-SHAPED, 0-SHAPED.

6. ROOF DATA: FLAT, PITCHED. IF PITCHED, IS PITCH ORIENTED TO SOUTH? YES NO.

7. EXISTING ROOF OBSTRUCTIONS: NONE, CHIMNEYS, SPACE CONDITIONING UNITS, WATER TOWERS,

EQUIPMENT PENTHOUSES, STAIRWELLS, orHER PERMANENT ROOF MOUNTED STRUCTURES.

8. SOUTH FACING WALL MATERIALS: MASONRY, WOOD, ALUMINUM, GLASS, STEEL, COMBINATION.

9. SOUTH FACING WALL GLASS AREA: LESS THAN 258, 25-75t, MORE THAN 75t.

10. PRIMARY SPACE HEATING SYSTEM: OUTSIDE BUILDING, INSIDE BUILDING; IF INSIDE BUILDING, IS IT LOCATED

IN BASEMENT, ON GROUND FLOOR, ON ROOF? IS INSIDE BUILDING HEATING SYSTEM

OF CENTRAL TYPE, MULTIPLE UNITS, OR COMBINATION OF BOTH?

11. PRIMARY DOMESTIC HOT WATER SYSTEM: CUTSIDE BUILDING, INSIDE BUILDING: IF INSIDE BUILDING IS IT LOCATED

IN BASEMENT, ON GROUND FLOOR, ON ROOF? IS INSIDE BUILDING DOMESTIC

HOT WATER SYSTEM OF CENTRAL TYPE, MULTIPLE UNITS, OR COMBINATION OF BOTH?

12. ARE ANY OF FOLLOWING ENERGY SOURCES AVAILABLE TO THIS IMMEDIATE BUILDING LOCATION?

(a) YEAR MOUND STEADY, CONSTANT WIND VELOCITIES, 10 MPH MINIMUM YES NO. (b) NATURAL WATER STREAM OF MINIMUM

10 FOOT HEAD, CONSTANT YEAR AROUND FLOW YES NO. (c) NATURAL HOT GROUND WATER WELLS (GEOTHERMAL WELLS) YES

NO. (d) SEACOAST TIDES OF 8 FOOT OR GREATER YES NO. (a) SOURCE OF LOW COST FOREST TIMBER BY-PRODUCTS

YES NO. (f) ANY OTHER RENEWABLE ENERGY SOURCE YES NO; IF YES, DESCRIBE
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OPTIONAL
(This Chart is required with TA application for unmetered buildings)

PRELIMINARY ENERGY AUDIT PAGES OF 6

(10 BUILDING NAME I.D. NUMBER (41) COMPONENT INSTITUTION NAME t 1.0. NUMBER

VII BUILDING ENERGY SAV NG POTE NT1AL

(Ctt) CHART OF POTENTIAL ENERGY SAVINGS

1.0

2.0

ANNUAL ENERGY USE: (SEE EUI PAGE PEA-2)

IITU/SQ.FT./YR. WF

BUILDING

4.1

4.2

MODIFICATION POTENTIAL:

BUILDING AGE t REMAINING LIFE (R.L.) WF

4.4

4.5

PREDOMINANT HVAC SYSTEM:

TYPE WF

400,000 AND ABOVE 9

300,000 TO 400,000 8

200,000 TO 300,000

104,000 TO 200,000 6

LESS THAN 100,000 5

RATIO OF OCCUPANCY/SPACE UTILIZATION NOUS

TO NVAC EQUIPMENT OPERATING HOURS:

OCCUPANCY/UTILIZATION HRS.
RATIO

NEW (1-5 YRS) OVER 40 YR. R.L. 3.6

NEW (1-5 YRS) UNDER 40 YR. R.L. 3.2

RECENT (5-15 YRS) OVER 40 YR. R.L. 2.8
RECENT (5-15 YRS) UNDER 40 YR. R.L. 2.4

OLO (OVER 15 YRS) 2.0

OLD (OVER 15 YRS) LESS THAN 5 YR. R.L. 0.0

TOTAL WALL AREA PERCENT GLASS G
INFILTRATION:

1 GLASS RANGE

DUAL DUCT OR REHEAT I 2.6

MULT1ZONE OR INDUCTION UNITS 1 1.2

ROOFTOP, PACKAGED WALL UNITS,
OR UNIT VENTILATION 9.8

FAN-COIL, VAV, OR NEAT/VENT ONLY UNI11.4

RADIATION, UNIT HEATERS (NO FAN 511.17.8

NORMAL OUTSIDE AIR SUPPLY PERCENTAGE'.

RANGE WF

75 TO 1001 8 . 1jimplplarLittg_
UNDER 0.20 14.4 OVER 408 GLASS 4 5 50 TO. 758 7.2
0.2 TO 0.4 12.8 LARGE INFILTRATION . 0 25 TO 50% 6.3

0.4 TO 0.6 11.2 UNDER 401 GLASS 3 . 5
10 TO 251 5.4

O. TO 0.8 9.6 LOW INFILTRATiON 3.0 INFILTRATION ONLY WITH TOILET EPIAUST 4 .5

0.8 TO 1.0 8.0 UNDER 151 GLASS 2.5 4.6 FAN ENERGY:
GROSS BLDG.

3.0 RATED CAPACITY OF HEATING I, COOLING EQUIPMENT: 4.3 LIGHTING LEVELS POTENTIAL REDUCTION: FAN STATIC PRESS. SQ.FT./FAN NP WF

COMBINED NVAC CAPACITY IN STUN X 10
6

RANGE Ur' OR ABOVE Or200 SQ.FT./HP 5.4

40 AND ABOVE 9 REDUCED TO 3.0 W/SQ.FT. 6.3 8" SP TO VV' SP 0,600 SQ.FT./HP 4.8

25 TO 40 8 REDUCED TO 2.0 - 3.0 W/SQ.FT. 5.6 6" SP TO 8" SP aim SQ.FT./NP 4.2

15 TO 25 REDUCEB TO 1.0 - 2.0 W/SQ.FT. 4.9 4" SP TO 6" SP 00500 SQ.FT./HP 3 . 6

5 TO 15 6 CAN REDUCE BY SWITCHING piANGES 4 . 2 UNDER 4" SP 012000 SQ.FT./NP 3 . 0

BELOW 5 5 LIGHTING LEVEL5 CANBOT BE REDUCED 3 . 5
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OPTIONAL
(This Chart is required with TA application for unmetered buildings)

PRELIMINARY ENERGY AUDIT PAGE 6 OF 6

(b) BUILDING NAME t 1.0. ROMER (bl) COMPONENT INSTITUTION NAME t 1.0. NUMBER

VII 8 1.1 I Li 11-;; 4 ENERGY SAYING POTENT I A L (CONT '11)

CHART OF POTENTIAL ENERDY-SA4410CS (Continued)
ENERGY SAVING POTENTIAL TABULATION (uuu) '

h.] HVAC CONTROL SYSTEM:

CONDITION WF ITEM

OUTSIDE AIR t RELIEF DAMPERS MANG OPEN 5.11

INOPERATIVE CONTROLS A.8

NO WRITTEN PREVENTIVE SAINT. PROGRAM h.2

CONTROLS ARE SERVICED REGULARLY 3.6

CONTROLS UNDER MAINTENANCE CONTRACT 3.0

11.8 BUILDING PROCESS ENERGY BASE LOAD:

% OF TOTAL LOAO
WF

1.0 ANNUAL ENERGY USE

2.0 RATIO UTILI2. HRS. TO OPER. HRS.

3.0 RATED CAP. OF HVAt EQUIP.
.

11.1 BUILDING AGE t LIFE EXPECT.

20% BASE LOAD - COULD REDUCE 2.7

15% BASE LOAD - COULD REOUCE 2.1,

10% SASE LOAD - COULD REOUCE 2.1

52 IASE LOAD - COULD REDUCE 1.8

NO REDUCTION OF BAP. LOADS POSSIBLE 1.5

h., HVAC HEAT RECOVERY:

RANCE WF

k.2 PERCENT GLASS i INFILTRATION

h.3 LIGHTING LEVELS

11.11 HVAt SYSTEM TYPE

1.5 OUTSIDE AIR %ATI')
-

11.6 FAN ENERGY

1.7 NVAC CONTROL SYSTEM
104 0.A., RECOVERY FEASIBLE h.5

751 0.A., RECOVERY FEASIBLE h.0

50% 0.A., RECOVERY FEASIBLE 3.5
100% 0.A., RECOVERY DIFFICULT 3.0

HEAT RECOVERY NOT FEASIBLE 2.5

11.10 USER RETROFIT TOLERANCE:

RANGE WF

11.8 BUILDING ZASE LOAD

h., NVAC HEAT RECOVERY -

h.10 USER RETROFIT TOLERANCE _

TOTAL

-

USER CAN TOLERATE MAJOR RETROFIT 1.5

USER CAN TOLERATE MINOR RETORFIT 3.5

USER CANNOT TOLERATE ANY DISRUPTIONS 2.5
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0747a;1111urn to Governor's Office of Energy Resources, 7703 N. Lamer, 0502, IIIK, Texas 78752. ENERG Y AUDIC-11,
Energy Amditor Certification: I hereby certify that I, (name of auditor), have participated fully in the Energy Auditor Training Pro-

ores developed by the Governor's Office of Energy Resources conducted at (address of training site) by

(Sponsoring Agency-Instructor) on (date), or in lieu of attending the training session, have completed (i of classroom hrs) hours of
educational courses and/or on-tne-)ob experience in analyzing and/or operating the mechanical and electrical and other energy using systems of the type of

building or complex being audited. I have attached a copy of official educational transcripts and/or resumes of previous applicable work experience in-

cluding the address and telephone numbers of such employers if I have claimed past education and/or work experience in lieu of attending the official train-

ing program. I further certify that I am not responsible for the day-to-day operations of the building and that a full disclosure of any financial interest

which I might have relating to this energy audit or any energy conservation measure is attached hereto. I also 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 published in the Federal Register

dated April 2, 1979. (a)
pateSi nature of Energy Auditor Social Security No. of Energy Auditor Organisation of Auditor

(14 (c)
FOLLOWING PEA FORMS COMPLETED ATTACHED

Adl) .(e) AO)

HERETO:

.(F1)AO
PUT- rg:-VE

BUILDING OR COMPLEX NAME 4 ID NUMBER 717- OUILDING SIZE (GROSS SQ.FT.)
BLOCS

(bl)

(d)

PEA-I PEA-2 PEA-3 gC1--

COMPONENT INSTITUTION NAME i 1.0. NUMBER

THE CONTENT OF THIS AUDIT FORM IS DESIGNED TO MEET THE REQUIREMENTS OF FEDERAL

1ANE ARO ADUROS GW IlowER

REGISTER, APRIL 2, 1979. VOL. kk, No. 64, PARA. 450.43

I DESCRIPTIVE BUILDING DATA
1.0 LIST MAJOR CHANGEi IN "FUNCTIONAL USE" OR "MODE OF OPERATION" PLANNED FOR NEXT 15 YEARS:

(2)

2.0 FOR BUILDINGS OVER 200,000

DATA (AD)

P.

DEMAND IN

.

GROSS SQUARE FEET AREA, PROVIDE THE FOLLOWING

OR BY REASONABLE ESTIMATE (BE) IDENTIFY SOURCE

KW: (h.1

I 11, GENERAL BUILDING i SYSTEMS CONDITION:

(Y)FROM AVAILABLE

IN ALL BLANKS.

2.1 PEAK ELECTRICAL

MONTHS (h1) . . DRY (1) . .

HOUR OF DAY

2.2 PROVIDE BELOW

SYSTEM BY FUEL

(k) . .

..

THE ANNUAL ENERGY USE OF THE MAJOR BUILDING

TYPE:

MAJOR

SY STEM
( I)

ELECTRICITY NATURAL GAS 02 OIL CENTRAL PLANT THERMAL TOTAL
BTUKWH

( m)
BTU MCF TUB GAL

(r)
BTU

(s)

STEAM-HOT WATER
(t) BTU

CH11. WATER
TON HATT BTU

fill (v) Fe)

BTU CONVERSION FACTORS (x)

X 11,600

x 1,030,000

X 138,690

X 149,690

(You may round to nearest million.)
. BTU STEAM/HW NMBTU x 1,000,000 . BTUELEC. KWH

HAT.GAS. MCF . BTU STEAM LBS x 1,390 . BTU

OIL /2 GAL - BTU CH.WATER

OTHER

TON HR x 12,000 BTU

OIL 06 GAL .
BTU

x - BTU
OTHER x - BTU

4
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ENERGY AUDIT
PAGE 2 OF 4

(c) (b1)(b)

BUILDING INOW OR COMPLEX I f0 NUMBER BUILDING SIZE (GROSS SQ. FT. ) COMPONENT INSTITUTION NAME $ 1.0. NUMBER

1 DESCRIPTIVE BUILDING DATA (CONTINUED)

4.0 CLIMATIC FACTORS: -

4.1 AVERAGE ANNUAL HEATING DEGREE DAYS 4.2 AVERAGE ANNUAL COOLING DEGREE DAYS

4.3 AVERAGE MONTHLY SOLAR INSOLATION, NORIZONTAL SURFACES IN ITU/SQ.FOOT AND WIND VELACITY IN MPH

JAN FEB MAR APR NAY JUN JUL AUG SEP OCT NOV DEC

SOLAR (A)

WINO VEL.(B)

11 ROOF CHAMIACTERISTICS:

5.1 PRIMARY STRUCTURAL COMPONENT: STEEL, WOOD, REINF. tONC., OTHER, SPECIFY

5.2 ROOF SURFACE: BUILT UP, SLATE, TILE, WOOD SHINGLES, COMP. SHINGLES, OTHER

II ENERGY CONSERVATION MAINTENANCE A OPERATION PROCEDURES
la COWPLETE FOLLOWING TABLE USING ANNUAL TOTALS FOR FISCAL YEARS ENTEREC, CONVERSION FACTORS LISTED ON FOAM EArl, t TOTALS OF ITU

CONSWAPT1ON PER YEAR.

FISCAL
YEAR

(a)

ELECTRICITY (as) NATURAL GAS (bb) 12 OIL (ct) CENTRAL PLANT THERMAL (11d) (ft) TOTAL OTU/GROSS SQ. FT.

KWH STU MC F BTU GAL BTU
STEAM-NOT WATER CHILLED WATER

(If) TOTAL STUMMITU/STU TON HRS. STU .

E VIM
% X X X X X X X X X X X X X X X X (se)

X X I X X X X X X BTU X X X (If)

OMPAR1SON
R. X X X X X X X X X X X X X X X X X (es)

X X X X X X X X X BTU X X X (If)

ST FULL YR
X X X X X X X X X X X X X X ----..' X X X Goe1

X X X X X X X X X BTU X X X (ff)

I& LIST OF MAINTENANCE PROCEDURES AND OPERATING PROCEDURES WHICH NAVE BEEN IMPLEMENTED OVER ABOVE TIME SPAN Of YEAAS TO REDUCE ENEMY CONSUMPTION.

(911)

(gAsg YEUCfSTU/)Q. FT.) (101) gstimrcrwr on . (kk)

BTLISQ, FT. REDUCTION

Odd 4' (AO (11)

sTu/SA. FT. REDUCTION BASE YEAR:IITUISQ.FT. % REDUCTION FROm BASE YEAR



ENERGY AUDIT PAGE 3 OF 4

(4) (o) (10)

SUM-DING OA COMPLEX NAME i 10 NUMBER BUILDING SIZE (GROSS SQ. FT.) COMPONENT INSTITUTION NAME 6 1.0. NUMBER

III RECOMMENDED ENERGY CONSERVATION MAINTENANCE $ OPERATION PROCEDURES

PROVIDE FOLLOWING RECOMMENOATIONS BASED ON AN ON-SITE

. SCHEDULED PREVENTIVE MAINTENANCE PLAN. RECOMMEND

. PROVIDE A GENEAAL ESTIMATE, EXPRESSED AS A RANGE,

FOLLOWING MAINTENANCE 6 OPERATING PROCEDURES.

INSPECTION OF BUILDING:

(mm) YES NO; IN EXISTENCE (nn) YES NO

THEOF ANNUAL ENERGY SAVINGS i ANNUAL ENERGY COST SAVINGS WHICH COULD RESULT FROM IMPLEMENTING

SYSTEM CHANGES VALUES 2 ENERGY 2 COST SYSTEK CHANGES 2 ENERGY % COST

VEATILATION SYSTEM OPERATION 2

SUB-TOTAL

REDWED VENTILATION 2.0

VARIABLE VENTILATION 1.0

UNOCCUPIED AREA VENTILATION SHUT DOWN 0.5

REPAIR OF CAULKING I WEATHER STRIPPING 0.5

MAINTENANCE 6 REPAIR Of OPERATING COKTROLS 1.0

.1261,111LA-LOSILIALIXIlifilitiM1/21L SUB-TOTAL

CHANGE IN THEW.4STAT CONTROL SET POINT.: 2.0

PROVIDE LOCKING THERMOSTAT COVERS 1.0

RESET OF AIR 6 WATER TEMPERATURES 2.0

UNOCCUPIED RESET OR SHUT DWdN OF SYSTEM 2.0

SHUT DOWN NON-CRITICAL EXHAUST SYSTEMS 1.0

LIGHTING SYSTEMS OPERATING SUB-TOTAL

Girlf-------- Gwr-----

(711------

67-----

WATER SYITEMS OPERATIONS 2 PI-

1707)-

GT-

(7.74-------

670------

SUB-TOTAL
REPAIR ALL LEAKS 0.5

REDUCTION OF WATER CONSUMPTION (FLOW RESTRICT1003.5

REDUCE HOT WATER TEMPERATURE 1.0

INCREASE CHILLED WATER TEMPERATURE 1.0

UTILITY PLANT 4 DISTRIBUTION SYSTEM OPERATION
SUB-TOTAL

EQUIPMENT CLEANING 0.5

ADJUSTMENT OF AIR/FUEL RATIO 0.5

COMBUSTION MONITORING 6 CONTROL 0.5

ADJUSTNENT Of ORIVES, FANS, MOTORS, ETC. 1.0

STEAM TRAP MAINTENANCE 1.5

PIPE INSULATION REPAIR 1.0

OTHER MAINTENANCE UELBALUBLUINSJHALL SUB-TOTAL

(rr

it7).--
REDUCE ILLUMINATION LEVELS 3.0

MAXIMIZE USE OF DAYLIGHT 1.0

INSTALL HIGH EFFICIENCY LAMPS 1.0

REDUCE OR DELETE EVENING CLEANING HOURS 2.0

sem)

TOTALS
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ENERGY AUDI T
PAGE 4 OF 4

(b) (c) (1,1)

BUILDING 0* CbMPLEX NAME-4 -10 NUMSER BUILDING SIZE (MOSS SQ. FT.) COMPONENT INSTITUTION NAME & I.D. NUMBER

IV ENERGY CONSERVATION RETROFIT RECOMMENDATIONS
1.0 DASIC BUILDING DATA: 1.1 ANNUAL ENERGY USE (4b4) ITU/GROSS SQ. FT. PER YEAR

.

1.2 ANNUAL ENERGY COST (c&c) VGROSS SQ. FT. PER YEAR

1.3 DESCRIBE PHYSICAL CCMDITION OF DUILDING ENVELOPE: (ddd)

1.4 DESCRIBE PHYSICAL CONDITION OF BUILDING ENERGY USING SYSTEMS: (see)

La DASED ON 1.1, 1.2, 1.3, AND/OR 1.4 MOVE INDICATE THE NEED & POTENTIAL FOR ENERGY CONSERVATION RETROFIT IMPLEMENTATION. DRIEFLY OUTLINE

RECOMMENDED RETROFIT OPTIONS:

(fff)

11. SUED ON DATA NOTED IN SECTION VI, FORM PEA4 & ITEMS 4.0 4 5.0, FORM EA-2 TME AUDITOR SHALL INDICATE WHETHER OR NOT THE BUILDING CONDITIONS AND/OR

SITE CHARACTERISTICS PRESENT AN OPPORTUNITY TO APPLY SOLAR HEATING AND/OR COOLING SYSTEMS, OR SOLAR DOMESTIC NOT WATER HEATING SYSTEMS. YES, NO

V ENERGY CONSERVATION RETROFIT ASSESSMENT
la DESCRIBE PROPOSED ENERGY CONSERVATION PROCEDURE (ECP): (ggg)

.+

Li ESTIMATE OF INSTAL.!.? COS) OF ABOVE ECP: (hhh) $

ill ESTIMATE OF ANNUAL ENERGY COST SAVINGS FOR MOVE ECP: (III) $

12. PROJECTED SIMPLE PAYBACKPER100 FOR MOVE ECP IN YEARS:

ITEM 2.0 $ 4- ITEM IA G . YEARS

(hhh) (III) (iiI)

THE IMPLEMENTATION OF ENERGY CONSERVATION MAINTENANCE AND MIRATING PROCEDURES ARE A PREREQUISITE CONDITION FOR ELIGIBILITY FOR RECEIVING FEDERAL ASSISTANCE
UNDER THE TECHNICAL ASSISTANCE PROGRAM AS DESCRIBED IN 10 CPT PART 455, D.O.E. RULES & REGULATIONS.



-2

TA/ECT APPLICATICK FORMS

This section contains the application forma
which must be completed and submitted to the
State if Federal matching funds are to be
obtained.
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,.11ANIP.CLEMENTS.JR.
COMMON

MEMORANDUM

OFFICE OF THE GOVERNOR
STATE CAPITOL

AUSTIN. TEXAS 78711

July 9, 1979

TO: Energy Managers of Schools

FROM: Waft Keeran, Program Coordinator for Educational Institutiot

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 466.42 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 is extended to November 1, 1979 as

vided in the June 15th memorandum, the additional state requirements

in the attached technical assistance report outline will be required

vided in a standard technical assistance report format to be develop.

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 refertence letters

numbers the same as indicated in the outline.

If you need additional infOrmation, you may cOntact me at (612) 476 -!

Sincerely.

Duane Keeran
Progam Coordinator. f
Educational Institut

OK:ga

REGION
\NI S

RECErea

JUL 16. 1379

1)(ECUTIVE
DIRECTOR



SECTION 15. TECHNICAL ASSISTANCE ANALYSIS MUST CONFORM TO REQ1
(10 CFR 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 mtisfying the eligibility requirements contained in 10 CFR 455.51 (aX3). 10 CM

455.5140) states that an applicant musts

(03) Have completed a technical assistance program or its equivalent, as
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 construction, reconfiguration or utilization change
to the building which significantly modified energy 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 elated, the requirement

that the technical assistance be conducted after such a modification can easily be

monitored and enforced by the State.

AH technical assistance detailed engineering analysis reports are required to

provide the minimal information described in 10 CFR 455.42 regardless 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, 1970, the

date of enactment of the federal legislation for the grants program. However, if a

technical assistance report 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 IC

CFR 455.42 is. to require that all technical assistance analysts submit final reports

in accordance 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 also be
assessed by 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 CM 455.42.

26 7



Section 15.1 Technical Assistance Report Format
office of Ene Resources will rovide the Institut] wit

..a detailesrfcirmal for the teChrticirlis tai-Gire-TrportnirrEirrain-drn
apprifiV tatitilae_or_ahortly_ after the date qf ubbcation of the app.-- ro'r.'w"--`W-ififil

-:Plt_aA The format will be required for all technical assistance reports submitte
with ECM applkations:ifteT Wier...157;30172 well as those TA reports ft
local governments and public care institutions funded by federal grants.

Until the Governor's Office of Energy Resources publishes a required forme
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 provkled as a whole for each energ
conservation measure rather than reporting each measure for each sub-part.

The Governor's Office of Energy Resources added some content requirement
to the technical assistance report reTS.ction-45-.1vP.-157E7FT637141/711Wic9.

Section 15.2 Contents of Technical Assistance Report
It is highly recommended that the technical 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. Alternat;ve groupings of energy conservation measures wil
enable the building owner to best assess the opportunities for grant approval Ii
view of the goaLs and matching funds of the institution. After assessing the variou
alternatives, the building owner will te able to present the best alternativi
grouping of energy conservat;on measures in the ECM application.

The technical assistance dewile,i ergineering analysis report shall include MI
following requiremznts of 10 CFR 455.42 and the addtional state requirements:
A. Identification of each maintenarme aid operating procedure which may affec

a reduction in eneigy coasumpticn.
B. A description of building characteristics and energy data including -

I. The results of the prelimi:irry energy audit and energy audit of the
building.

2. The operating characteristics of energy using systems, and
3. The estimtted remaining useful life of the building.

2s



C. An analysis of the estimated energy consumption of the bc;.ding, by fuel type

(In total Btu's and Btu/Sq.Ft./Y*), at optimum efficiency (assuming

implementation of ail energy conservation maintenanct. and operating
procedures).

D. An evaluation of the building's puLential for aolar conversion, particularly for

water heating systems.

E. A listing of any known local zoning ordinances and building codes which may

restrict the install:Aim of solar systems.
F. A description and analysis of all recommendetions, if any, fo: acquisition and

installation of energy conservation rtiasures, includine colic and other
renewahle resource measures, setting forth

I. A description of each recommendec energy conservation measure,

2. An estimate of the cost of desigr, Requisition and installation of each

energy conservation measure,

3. An estimate uf the useful life of each energy conservaVon measure,

4. An estimate of increases or dee: eases in maintenance and operating

costs that would result from each energy euriservatior ,neasure, if

anYt

5. An estimate or the ziativage vfflue or disposal cust of each energy
conservation measure ai the end o its ..secul life, if eny, and

6. An estimate of the annual enerey s.)6 cnz:gy cost sa.'-gs (using current

enemy price.) expected from thc acquisitbn and !astallation of each
energy conservation mersurc. I; csiculpUng the poter.tial energy cost

savings of each recommeAed E r.;;;,3 e)niervation measure, including

soler or other renewabll resuLrce measure, the technical assistance
analysts shall

a. Assume that all cnerxy .00PIIKS zihtP.Ined from energy eonservation

maintcnsnce and op sting I, es have bcen realized (Note:
renow ing a Luilding for a (unctlwal use will not be
c.onsideeed as e. mea:..ure Li EsIve ,_mergy);

b. Ca)cu:ete the total energy am; e.iergj cost savings, by fuel type,

expected to result from the eknuiTition and installation of all
recommancled energy co..se mtion measures, taking into account

the interaction amow the .nersures;
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7.

a. Calculate that portion of the total energy and energy cost savings,

as determined in (b.) above, attributable to each individual energy

conservation measure;

d. (Additional State Requirement) Calculate the total energy

savings, identified in (b.) above, based on the convection factors

required in 10 CFR 450.42 (an) and the State conversion facto:a

in the energy audit form, page 1, developed by the Governor's

Office of Energy Resources.

The simple payback period of each recommended energy c mservation

measure, taking into account the interactions among the various

measures. The simple payback period is calculated by dividing the

atimated total cost of the measure, as determined pursuant to

Paragra0 455.42 (bX5Xii), by the estimated annual cost savings

accruing from the measure, as determined pursuant to Paragraph 455.42

(bX5Xvi).

For the purposes of ranking applications, the simple payback perioi

shall be calculated using the cost savings resulting from energy savinr

only, determined on the basis of current energy prices. The estimate4

cost of the measure shall be the total cost for design and (Abe,

professional services (excluding costs of a technical assistance

program), if any, and acquisition and installation costs. Other economil

analyses, Such as iradmigrealis_7(24 which consider all costs and cost

savings, such as maintenance costs andior savings, resulting from an

energy conservation meaeure, eoWr onmil"Minbut not required, for

use by the institution in its decision-making prinessa;

8. (Additional State Requirement) 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.S.
Department of Energy subsequent to the first grant program cycle.



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.

tAk, Identify and describe the piocedUret

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

equipment and materials related to each measure 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 eost data for each fuel type used for the prior 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

technfral assistance analyst's knowledge.

SECTION 16.0 STATE ADMINISTRATION OF THE PROGRAM
(10 CFR 455.90, o)

In accordance with 10 CPR 455.90 (o), the State is required to establish:

(o) The procedures for State management, financial audit,
monitoring and evaluation of technical assistance
programs and energy conservation measures, receiving
financial assistance under this part;

2 71



EIA-14S U.S. OSPARTMENT Of ENERGY
Iwo Information Administration

Wishinton. D.C. 20681

GRANTS PROGRAMS FOR SCHOOLS AND HOSPITALS AND

BUILDINGS MED BY UNITS OF LOCAL GOVERNMENT AND
PUBLIC CARE INSTITUTIONS APPLICATION

FORM APPROVED
OMB NO.038 -R0402

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

.conservation measures. The Department of Energy (LOE) Regulations published in
the Federal Resister on April 17, , 1979, page22SAD4 et. sea, provide imple-
menting guidelines for technical assistance and energy conservation 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.W., 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 Mknagement and Budget's (ONB) Standard Form 424 (Federal Assistance),
prescribed by OMB Circular A-102 dated September 12, 1977, will hereinafter be
referred to;

GrantsPrograms for Schools and Hospitals and Buildings Owned by
Units of Local Government and Public Care Institutions
Application (Form EIA-145)

OMB Standard form-424 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.

272
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818-145 PORN APPROVED
ORB NO. 038-R0402

GENERAL INFORMATION Con't.

In completing the application package, applicants should refer to Office of

Management and Budget (OMR) Circulars A-102 and TreasurY Circular nu, 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

applicant 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

requirements of the DOE 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 administrative costs will be submitted

in accordance with 100FR 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

conformance with OMB 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, am or energy conservation measures

project; and Part V contains the assurances required of an applicant by Federal

law 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 Uhl State school facilities agency while those for

hospitals are to be coordinated with the State hospital facilities agency.

(10 CFR455.70)

2

Paige 2
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RIA.145 FORM APPROVED

OKB 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.
Under remarks, the applicant must provide tI additional inforration

required under the program.

APPUCANT PROCEDURES FOR SECTION I

Pookant vso complete aN items in Section I. lt en item 6 nOt arolicable. write "NA". If additional space is needed, insert an asterisk
end use the remarks section on the back of the form An explanation follows for each item.

Ism

1 Mark appropnete box Pre-application and application
stridence is in FMC 74-4 and Federal agency
program instructions NO1114000 of mtent guidance is in
Circular A-95 and procedures from clearinghouse Appli-
cant vall not uee "Report of Federal Action" box

2. Applicant's oan control number, if desired

2.. Date Section l is prepared

3a. Number assigned by State clearinghouse. or if delegated
by State, by wards cleannghouse AN requests to
Federal pence's must contain this identifier if the pro-
gram 6 covered by Circular A-95 and required by spoke-
bte State/areawde clearinghoulle Procedures If On

doubt consult your clearinghouse

96 Date applicant notified of clearinghouse identifier

4a-4(t. Legal name of aPPItcytt/reciPfletti name 01 PrimarY orga-
issational und which will undertake the assistance activ-
ity. complete address of applicant. and name and
telephone number of person who con oorade further
information about this request

5 Employer denthcation number of applicant as assigned
by Internal Revenue Service

Is Use Catalog 01 Federal Domestic Assistance number
Mogned to program under which assistance 6 request-
ed. If more than one program (e.g pmt-funding) write
"multiple" and explain on remarks. If unknown. cite Public
Law or U.S Code

fib Program Idle from Federal Catalog Abbreviate if neces-
sary

7 Brie kite and aPPrOOrilne dosoriPtion of MOM- Fe(
noahcation of intent continue on remarks section if nacos-
soy to convey proper description

Mostly self-explanatory "City" includes town. township or
other municipality

9 Check the AVMs) of insistence requested The defini-
tions of the terms are

A. Basic Grant An original request for Federal funds.
This would not include any contribution provided un-
der a suppiemental grant

3 Supplemental Grant A request to increase a basic
grant on certain cases where the eligible applicant
cannot supply the required matching share of the
basic Federal program (e g . grants awarded by the
Appalachian Re9lOnel Commission to provide the
applicant a matchsng share)

C. Web Sell explenatory.

D. Insurance Sell exPlanslory

Other Explain on mimed% c g

Itort

10. Governmental unit where significant and meaningful im-
pect could be observed List only largest unit or units
affected, such as State, county, or city If enure unit
affected, kat it rather than subunits

t t Estimated umber of persons directly benefiting from
WWI

12. Use apoopnate code letter Definitions are

A. New A submittal for the first tome for a new protect

B. Renewal An extension for an additional funding/
budget period for a protect having no protected com-
pletion date. but for which Federal support must be
renewed each year

C. Revision. A modification to protect nature or scope
which may result Mt funding change (increase or de-
crease).
COnerefebOrt. An extension for an additional funding /
budget period for a Pretlycl the 19encY initially &rood
to fund for a definite number of years

E. Augmentation. A requirement for additional funds for a
protect previously awarded funds in the same funding/
budget penod. Protect nature and scope unchanged

13. Amount requested or to be comnbutd during the first
funding/budget period by each contributor Value of tn.
und contributions we be included, d ths action is a
enange on dollar amount of an existing grant (a revision or
augmentation), indicate only the amount of the change
For decreases enclose the amount in parentheses If
both basic and supplemental amounts are included
break out en remarks For multiple program funding use
totals and show program breakouts :n remarks Item
definitions 13a. amount requested from Federal Govern-
ment. 13b. amount applicant will contribute 11c. amount
from State. If applicant is not a State. 13d amount from
local government. if applicant is not a local government
13e, amount from any other sources, explain in remarks

14.1 Self explanatory

tab The district(s) where most of actual work win be accom.
phshed If city-wide or State-wide, covering several dis-
InCts. write "city-wide" or -State-wide

15 Complete only for revisions (dem 12c) of augmentations
(item 12e)

16 Approximate date protect expected to begin (usually as-
sociated with estimated date of availability of funding)

17. Estimated number of months to complete protect atter
Federal finds are available

le Estimated dale pre-epplicationlapplication will be submit-
led to Federal agency if this protect requires clearing
house review If rev*W not required, this date would
usually be same as date in item 2b

Page ? 74 -146-



TORN APPROVED
0003 NO. 038R0402

"ART I: GENERAL INFORMATION Con't.

19 Existing Federal Identification mangler d is not a new
Mimi and directly relates to a orgasms Federal action.
011tenonse twee "NA"

Nem

20 Indicate Federal agency to which this request is ad.
dressed Street address not required, but do use ZIP

21. Check appropriate box as to whether Sectoon IV of form
weans remerks and/Or addsbonal remarks are attached

APPLICANT PROCEDUPTS FOR SECTION II

APIfficarfft vorll WW1 complete items 23a. 236 . and 23 If eleannghouse review is request itam22b must be fully comoleted An

eladanabOn *Ottawa tot each diam

List asereghOuses to which submitted and show in
apteOpriste bloCka the slat& of thee reepOnses FOr

more then three cleannghousee continue in remelts
section. AN wrotten cnmments subeetted by or through
claeringhouses must lie enact I

Name end tide of authorized representative 01 NO
applicant

Nem

236.

23c

No*

Sell explanatory.

SIN explanray

Appeicant completes only SeclOns land II Section III is
competed by Federal agencies

FEDERAL AGENCY PROCEDURES FOR SECTION III

ff applicant-s led onformatIon in Sections land H needs nO updatirc or adsistment toM the final Federel action, the Federat agency will

complete Section III only An expanse:In for each item follows

24 Executive &comment or independent agency havmg pro-
gram adminestretion responsibility

2$ Se explanatory

26 Primary organizations' unit below department level having
direct program Nsnagemont responsibility

27 Office directly montonng the program

29 Us* to identify non-award actions where Federal grant
identifier in item 30 is not applicable or will tint suffice

29 Complete address of actiranatenng office sr an m den.

26

30 Use to identify award actions where different from Feder-
al application identifier in item 28

31 Sell explanatory Use remarks section to amplify where
sOMPriate

32 Amount to be controbuted during the first fundong/Oudget
rdriod -y each cf.; ritributor Value of m-iund contributIons
will be mclutiad It the action is a change wi *mar
amount of an existing grant fa revision or augmentation).
indocate onty Me amount ol change For &creases.

clot* rlie amount in parentheses H both basic and
t upplemental amounts are included, break out in reworks
For multiple program funding use totals and show pro-
gram breakouts in remarks item defwebons 32a. amount
awarded by Fairs iiovernment 32b. amount applocant
wel contribute. 32c. amount from State it eppLant is not
a Stale 32d amount from iocal government if applocant is
not a local rive/m.1mm! 32e. amount from any other
sources, explain on remelts

33 Date sewn was taken on Mos request

34 Date funds god become available

Nom

3$.

36

37

38

Name and telephone no of agency person who Can
provide mere information regarding this assistance

Date alter which funds will no longer tie evailabie

Check appropriate box as to whether Section IV of form
contains Fedcral remarks and/or attachment 01 addition-
al remerks.

For use with A-95 action notices only. Name and tele-
phone of person who can assure that'apwoproate A-95
action has been Umenlf same as person shown in item
35. write "same" lf not applicable, write "NA

Federal Agency Proceduresspecial considerations
A Treasury Orailar 1082 compkance Federal agency will assure

proper completoon col Sections I and III If Section I is being
completed by Federal agency, all applicable items must be Idled

in Addresses of State Informabon Reception Agencies
(SCIRA's) are provided by Treasury Department to each agency
This form replaces SF 240. which will no longr be used

B OMB Orcular 4-95 compliance Federal agency win assure
proper completion of Sections I. II. and III This form is required
for notifying all reviewing clearinghouses of miler actions on all

programs reviewed uric& A-95 Addresses ot State and
oration& clearinghouses are provided by WS to each soency
Substantive dIncroncei between 8W/cant's rawest and/or
cleannghouse recommendations, and the protect as finally
awarded will be explained on A-95 notificatIons to Wearing
house*

C Spa dm note In most, but not all States. the A-95 State dilating-
house end the (TC 1002) SC1RA are the sarne once in such

cases. Me A-95 award notice to the State cwaringhouse win

fulfill the TC 1082 tmard nob& requirement to tn. State SCIRA

Dupticato notificatan should be avoided
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EIAI4S nom APPROVED
OMB NO. 038R0407

PART II: 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. DOE has checked "yes" or
"no" on questions where the answer is known.

Negative answers will not require an explanation unless the
Federal agency requests more information at a later date.
Proride sipplementary data for all "Yes" answers in the
space provided in accordance with the following instruc-
tions:

hem 1 Provide the name of the governin, body establish.
ing the priority system and the priori1V ratmg sogrod to
this project.

hem 2 Provide the name of the agency or board which
issued the essence and attach the documentetion of status
or approval.

Item 3 Attach the clearinghouse comments for the appli-
anion in accordance with the instructions contained in Of-
fice of F.: nagement and Budget Circular No, A.95, If com-
ments w submitted previously with a preaphcation, do
not submit them spin but any additional comments re-
ceived from the clearinghouse Mould be submitted with
this application.

hem 4 Fumith the name of the appeoving agency and the
approval date.

hem Show whither de approved canprehensive plan
is State, local or regional, or if none of them, explain the

:76.
Page

mope of the plan. Give the location where the approved
plan is wadable for examination and state whether this
project is in conformance with the plan.

Item C Show the population residing or working on the
Federal installation who will benefit from this project.

Item 7 Show the percentage of the project work that wiii
be conducted on federally-owned or leased land. Give the
name of the Federal installation and its location

Item S Describe briefly the possible beneficial and harm-
ful impact on the environment of the proposed project. If
an adverse environmental impact is anticipated, explain
what action will be taken to minimize +the impact. Federal
agencia will provide separate instructions if additionai data
is needed.

Item 9 State the number of individuals, familia, busi-
nesses. or farms this project will displace. Federal agencies
will provide separate instructions if additional data is
needed.

hem 10 Show the Federal Domestic Assistance Catalog
number, the program name, the type of assittarce, the stx
tus and the an it of each project where there is related
previous, panda% ..ticipated essistance. Use additional
Meets, if needed.
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EIR-145
FORM APPROVED
080 NO. 038R0402

PART III: BUDGET INFORMATION

SPECIFIC INSTRUCTIONS

As in all grants programs, a budget sheet listing anticipated expenditures by

eost category must be prepared: The standard form has been modified to

eliminate information not required or not relevant to this 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 Government 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.

Rinds shall not be used directly or indirectly:

(1) to purchase equipment, having a valuein 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 1CCFR 455.81, 1CCFR 455.82

and 10CFR 455.83 for 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.

smond talonamien

TM form is designed so thet aPrication can be made for
funds from one or more rant prorems. In prepering the
budget. adhere to env existing Federal grantor agency
guidelines which prewribe how and whether budgeted
amounts should be separately shown for different functions
Or activities within the program. For some Morten% grant'
or alancies min require budgets to be separately shown by
function or activity. For other Orbbfbils. "MIN armies
may not require a breekdown by funttion or activity. Sec-
tions A, B. C. and D should inchide budget estimates for
the whole project except when Wiling for foOstanot
which requires Federal authorization in annual or other
funding period increments. In the letter case. Sections A. IL
C, and D should provide the budget for Ole first budget
psriod (usually a year) and Section E thould present the
need for Federal assistance in the subsequent budget pal-
ods. All applications thould contain a breakdown by the
object claw categories shown in Lines hk of Section B.

Section A. Budget Summery
Liao 1-4, Columns (a) end lb).

For applications pertsining tO as** Federal grant pro-
gram (Federal Domestic Assistance Catalog number) and
not requiring a functional or activity breakdown, enter on
Line I under Column WI the catalog program title and the
catalog number in Column lb).

For applications pertaining to a single program requiring
budget amounts by multiple functions or activities, enter
the name of each activity or function on each line in Col .
umn la), and enter the catalog number in Column lb). For
applications pertaining to multiple programs where none of
the proorams noun" a breakdown by function or activity.
enter the catalog program title on each line in Column la)
and the respective catalog number on each line in Column
Os).

For applications perteining to multiple programs where
one or more programs require a breakdown by function or
activitY. OrePare a separate sheet for each worm requiring
the breakdown. Additional sheets Mould be used when one
form does not Provide adequate space for all breakdown of
data required. However, when more then one sheet is used.
the first me should provide the mammary totals by pro.
rams.

Lines 1-4. Columns lc) through 1g).

For now applications, leave Columns 1c) and Id) blank.
For each Imo entry in Columns (a) and (bl, enter in Col .
umnll le). If). and 1g) the anoroonate amounts of funds
needed to support the project for the first funding period
(usually a yew).

For continuing grant program applications. submit these
forms before the end of each funding period as required by

2 78

Pare 7

the grantor agency Enter in Columns lc) and Id) the esti .
meted amounts of funds which will remain unobligated at
Ilw end of the grant funding period only if the Federal
grantor agency instructions provide for this. Otherwise.
Ism these columns blank. Enter in columns le) and (f) the
amounts of funds needed for the upcoming period. The
amount(s) in Column 1g) thould be the sum of amounts in
Columns (e) and If).

For supplementil grants and changes to existing grants,
do not use Columns (C) and (d). Enter in Column (a) the
amount of the increase or decrease of federal funds and
e nter in Column If) the amount of the increase or decrease
of non-Federal funds. In Column 1g) enter the new total
budgeted amount (Federal and mon-Federal) which includes
the total previous authoriy,..0 budgeted amounts plus or
minus, es appropriate, amounts thown in Columns le)
and (f). The amoundei in Column (g) should not equal the
SUM of amounts in Columns le) and If).

Line 5 Show the totals for all columns used.

Seition B. Budget Categories

In the column headingt 1 I I through 14), enter the titles of
the same programs, functions, and activities *town on Lines

Column la), Section A. When additional sheets were
prepared for Section A, provide similar column headings on
etch sheet. For each program, function or *Vivify, fill in
the total requirements for funds (both Federal and non-
federal) by object clan categories.

Lines Salt Show the estimated amount for each direct
cost budget (object class) category for each column with
program, function or activity heading.

Line Si Show the totals of Lines ga to 6h in each column

Line Show the amount of indirect cost. Refer to
FIX 71.4.

Line Ok Enter the total of amounts on Lines 61 and 61.
For all applications for new grants and continuation grants
the tot* amount in column 15), Line 6k. should be the
mme as the tote amount shown in Section A. Column 1g),
Line 5. For supplemental grants and chariots to grants, the
total amount of the increase or decrease as shown in Col.
umns 111-11). Line 6k should be the same as the sum of the
amounts in Section A, Columns le) and (f) on Line 5 When
additional sheets were prepared, the last two sentences aP-
Oly only to the first Page with summary totals.

Line 7 Enter the estimated amount of income, if any.
expected to be generated from this protect Do not add or
tubtract this amount from the total protect amount Show
under the program narrative statement the nature and
source of income. The estimated amount of program in
come may be considered by the F ederal grantor rgeocy in
datermininv the total amount of the grant.
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EIA-145
FORM APPROVED
ONB NO . 038R0402

PART III: BUDGET INFORMATION Con't.

Section C. Sousse of Nen.Federal Reiman

Line Ill Enter amounts of non-Federal resources that
will be weed on the grant. If in-kind contributions ere in-

dialed, provide a brief explanation on a separate Meet. (See

Attachment F. Circular A-102.)

Column (a) Enter the program titles identical to -Col-
umn (a). Section A. A breakdown by function or activity is

110t1101111111ry.

Colrain III Enter ihe amount of cash and in-kind con-
tributions to be made by the applicant as Mown in Section
A. (Se.alàAnachm.nIF. Circular A-102.1

Colman lel Enter die State convibution if the appli-
cant is nor a Stem or State agency. Applicents which are a

State or State agencies should Non this column blank.

Column Id) Enter die amount of cash and con-

tributions to be made from ell other sources.

Colamn (s) Enter totals of Columns (W. (c). and (d).

Line 12 Enter the total for each of Columns (li)(e). The
amount in Column lel should be equal to the amount on

Line 5, Column 10. Section A.

Section D. Forecasted Cash Needs

Line Enter the amount of cash needed by quarter
lrom the grantor agency during the forst year.

Line 14 Enter the amount of cash from ell other sources
needed by quaner during the first year.

Line 16 Enter the totals of amounts on Lines 13 and 14.

Section E. Budget Estimates of Federal Funds Needed for
Balance of the Project

Lines 111-111 Enter in Column (a) the same grant program
titles +flown in Column (a). Section A. A breakdown by
function or activity is not neweary. For new applications
and continuing grant applications, enter in the onsPer col-
umns amounts of Federal funds which will be needed to
complete the program or project ovir the succeeding fund-
ing periods (usually in years). This Section need not be

completed for amendments, changes, or supplements to
funds for the current yew of existing grants.

If more than four lines are needed to list the program titles

submit additional schedules as necessary.

Line 20 Enter the total for tech of the COiuffUll (b)-(e).
Mien additional schedules are prepared for this Section.
Nmotate accordingly and show the overall totals on this

line.

Section F Other Budget Information.

Uns 21 U. this Once to explain amounts for individual
direct object cost categories that may appear to be out of
the ordinary or to explein the details as required by the

Federal grantor agency.

Lids 22 Enter the fYPI of indirect rate (provisional. pre-
determined. final or fixed) that Will be in effect during tht
funding Period, the estimated amount of the bese to which

the rats is WNW, end the total indirect expense.

Line 23 Provisle any other explanations required herein
or any other comments deemed necessary.

PART IV: PROGRAM VARIATIVE

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 instructions as outlined in OMB

Circular A-102 and the additional guidelines given by DOE on the next page.

The required program narrative should be attached to this form.

2
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RIA-14S FORM APPROVED
OMB NO.M1B-RCM02

PART IV: PROGRAM NARRATIVE Con't.

GUIDELINES

Grant applications for technical assistance must include the following:

(a) The name, address and telephone number of the applicant's
representative responsible for administering the program;

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:

(e) The name, address and telephone number of the applicant's
representative regponsible for administering the program;

(b) A listing, by building, 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;

(c) A detailed schedule, together with milestone dates,
for completion of the acquisition and Installation of
energy conservation measures for each building;

( d ) The technical assistance program report for the building;

(e) If the applicant is awarc of any adverse environmental impact
which 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.

280
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?OM APPROVED
OKEI NO. 038R0402

PART IV: PROGRAM NARRATIVE Con't.

Prepare the program narrative statement in accordance with
the following instructions for all new grant programs. Re-

quests for continuation or refunding and changes on an
approved project should 'second to item Se oniy. Requests

for ..ipplemental assistance should respond to question 5e

only-

1. OBJECTIVES AND NEED FOR THIS ASSISTANCE.

Pinpoint an, relevant physical, economic, social, financial,

institutional, or other problems requiring a solution. Dem-

onstrate the need for assistance and state the principal and
subordinate objectives of the project Supporting documen-

tation or other testimonies from concerned interests other
than the applicant may be used. Any relevant data based on
planning studies Amid be included or footnoted.

2. RESULTS OR BENEFITS EXPECTED.

Identify results and benefits to be derived. For example,
when applying for an award to establish a neighborhood
health center provide a description of who will occupy the
facility, how the facility will be used, and how the facility

will benefit the general public.

3. APPROACH.

a. Outline c plan of action pertaining to the scot), and
detail of how the propoied work will be accom-

Dialled for animanot propm function or activity,
provided in the budget Cite factors which might ac-
celerate or decelerate the work and your reason for

taking this approach as opposed to others. Deecribe

any unusual features of the project such as design or
technological innovations, reductions in cost or time.

or extraordinary social and community involvement.

b. R-ceide for inch assistwee proyarn, fisicticn or activity,
quantitative monthly or quarterly projections of the
accomplithments to be achieved in ouch terms as the
number of jobs created, the number of poop!e suited,
and the number of patients treated. 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.

c. Identify the kinds of data to be collected and main-
tained and discuss the criteria to be used to evaluate

2S1

Page 10

the results and lumen of the project. Explain the
methodology that will be used to determine if the
needs identified and derailed are being met and if
the results and benefits identified in item 2 are being

achieved.

d. List prow lizations, cooperators, coneultants, or other
key individuels who will work on the Prolect along
with a short description of the nature of their effort

or contribution.

4. GEOGRAPHIC LOCATION.

Give a precise location of the project or area to be served

by the proposed project Maps or other graphic aids may be

attached.

S. IF APPLICABLE, PROVIDE THE FOLLOWING IN-

FORMATION:

a. For reseerch or demonstration assistance requests,
present a biographical sketch of the program director

with the following information; name, address, phone
number, background, and other qualifyingexperience

forthe project. Also, list the name, training and back-

ground for other key personnel engsged in the

project.

b. Discuss accomplis..iments to date and list in chrono-

logical order a schedule of accomplithments, progress

or milestones anticipated with the new funding re-
quest If there have been significant changes in the

Project ohlectiess, location soproach, or time delays,

explain and justify. For other requests for changes or
amendments, explain the reason for the change(s). If

the scope or objectives have changed or an extension

of time is necessary, explain the circumstances and

justify. If 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, explain and justify the need for

adational funding.

c. For supplemental auistance requests, explain the rea-

son for the request and justify the need for additional

funding.
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EIA-14S PORN APPROVED
OMR NO. 036-60402

PART V: ASSURANCES

SPECIFIC INSTRUCTIONS

This part contains the certifications required of applicants for Federal

grants. The applicant shall certify 11 its app1icaf1.on for, and acceptance
anduse 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.

Tha Applicator hereby ossuros end ewtiturs Own he will comply with Our foeuleriens, policies, guitioltnes, end roeumwronts, in-
shading OMB Clovis. No. A-102 ono PMC 74-4, to they relate m otielleetIon, oceeptence end use of Parietal funds for this fed-
erally anletod pfeiett.t Also the Applicant mum and certifies with respect to the Brant Mot:

1. It possesses legal authority to apply ;or the pent that a 4.
resolution, motion or similar action has been duly
adopted or passed as an official act of the applicant's
governing body, authorizing the filing of the application,
including all understandinp and assimances contained
therein, and directing and authorizing the person identi- 5.

Ned as the official representative of the applicant to act
in connection with the application and to Provide such
additionel information es may be required.

2. It will comply with Title VI of the Civil Rights Act of
1964 (P.L. 68-352) and in accordance with Title VI of
dun Act, no person in the United States shall, on the
ground of race, color, or national origin, be excluded
from Partioiestion in, be denied the benefits of, or be
otherwise subjected to discrimiristion under any pro-
gram or activity for which tht applicant receives Federal
financial assistance and will imiiediate/y ta!te arty mem-
axes neceseary to effectuate th*.s agreement.

3. It will comply with Title VI of the Civil Rights Act of
1964 (42 USC 2000d) prohibiting employment discrimi-
notion where (1) the primary purpose of a-grant is to
priNide employment or (2) discriminatoiy employment
practices will result in unequal treatment of persons who
are or should be benefiting from the pant-aided activity.

6.

7.

8.

9.

It will comply with requirements of the provisions
of the Uniform Relocation Assistance and Real Property
Acquisitions Act of 1970 1P.L. 91-8461 which provides
for fair and equitable treatment of persons displaced as a
result of Federal and federally assisted Program&
It will comply With the provisions of the Hatch Act
which limit the political activity of employees.
It will amply with the minimum wage and maximum
hours provisions of the Feder* Fair Labor Standards
Aot, es theV aPPly to hospital and educational institu-
tion employees of State and local governments.
It will estsblish safeguards to prohibit employees from
using their Positions for a Punnet that is or gives the
aPpearance of Wine motivated by a desire for private
pin for themselves or others, portiCularly those with
whom they have family, business, or other ties.
It will give the sponsoring agency or the Comptroller
General through any authorized representative the 4C-
oast to and the right to examine all records, books,

papers, or documents related 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.

10. It will insure that the facilities under its owmership, lease or
supervision which shall be utiliLed in the accomplishment of the
project are not listed on the Environmental Protection Agency's
(EPA) list 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 indicating
that a facility to be used in the project is under consideration
for listing by the EPA.

t The repuiellon oohed, we wish to twine to your attontion Is 10CIF PI ass.

Page 12 S,(2, -154-



EIA-145 roRm APPROVED
OMB NO.038R0402

PART V: ASSURANCES Con't.

11. It will comply with the flood insurance purchase requirements of

Section 102 (a) of the Flood Disaster Protection Act of 1973, Public

Law 93-234, 87 Stat. 975, approved December 31, 1976. Section

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 Dept.rtment of Rousing 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.

12. 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

investigations, as necessary, to identify properties listed
in or eligible for inclusion in the National Register of

Historic Places that are subject to adverse effects (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 estabrshed by the

Federal grantor agency to avoid or mitigate adverse effects

upon such properties.

2 s3

Page 12
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FORM APPROVED
OMB NO. 038-R0402

PART I: GENERAL INFORMATION Con't.

NOTE: If arplication is for pore than one building, attach a separate

"Rercarks" section for eech

fAC110.4

39.0 What is the name and address of the building'

40.0 what type of building is it?

(a) School Facility

(h) p Hospital Facility

(c) Building owned and primarily
occupied by unit of Local

Government

(d) 0 Building owned and primarily
occupied hy Public Care Institution

41.0 What is the functional use of the building?

(4) 0 School

p Elementary
0 Secondary
P College/University
p Vocational
0 Other, specify:

(b) (= Hospital

p General
p Tuberculosis
0 Other, specify:

(c) (= Local Government Building

0 Office
0 Storage
p Service
0 Library
0 Other, specify:

(d) p Public Care Building

0 Nursing Home
0 Long-Term Care
1=3 Rehabilitation Facility
0 Public Health Center
(= Residential Child Care Ctr.

0 Other, specify:

4?.n What is the size of the building?
gross sq. ft.

43.n Is the buildir: a public or. non-profit institution?

(;) p Public (b) f=3 Nc .profit

44.0 What is the current building energy consumption rate? BTU/sq. ft./yr.

45.1 What is the estimated or actual energy savings resulting from implementation

of operations and maintenance procedures?

(a) 0 Estimated (h) BTU/sq. ft./yr.

1Z) Actual
45.2 Where are the operations and maintenance procedures identified?

(a) D Energy Audit (b) CI Technical Assistance Pro,:.!ct
-157-
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FORM APPKWED
OMB NO. 038-R0402

PART I: GENERAL INFORMATION Con't.

NOTE: If application iS for more than one building, attach a separate
"Remarks" section for each building.

SUPPLEMENTAL SECTIONFV REMAPY-

39 .04 What is the name and address of building?

40. Oa What type of building is it?

(a) CD School Facility

(h) 0 Hospital Facility

(c) 0 Building owned and primarily
occupied by unit of Local
Government

(d) 0 Building owned and primarily
occupied by Public Care Institution

41.00:hat is the functional use

(a) CD School

of the

(Z1 El ementary

Secondary
CM Col 1 ege/Un iversi ty

1:0 Vocational

C3 Other, specify:

(b) 0 Hospital

"0 General
O Tuberculosis

Other, specify:

building?

Local Government Building

Office
Storage
Service
Library
Other, specify:

Publ ic Care Building

0 Nursing Home
ID Long-Term Care
E3 Rehabilitation Facility
0 Public Health Center
In Residential Child Care Ctr.
1=3 Other, specify:

42.0a What is the size of the building?
gross sq. ft.

43.0a Is the building a public or non-profit institution?

(a) D Public (h)ED Non-profit

44.0a What is the current building energy consumption rate' BTU/sq. ft./yr.

45.la What is the estimated or actual energy savings resulting from implementation
of operations and maintenance procedures?

(a) D Estimated (b) BTU/sq. ft./yr.
0 Actual

45.2a Where are the operations and maintenance procedures identified?
(a) 0 Energy Audit (b) ED Technical Assistance Project

29R -157a-
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EIA-145

PART I: CENERAI INFORMATION Con't.

FORM AP77E:',
OMB NO. 038-R0402

NOTE: If application is for *lore than one building, attach a separate
":.emarks" section for each building.

-
SUPPLEMENTAL SECTION IV - REMARKS

39.0b What is the name and address of the building?

40.0b Nhat type of building is it?

(a) D School Facility

(b) 0 Hospital Facility

(c) 0 Building owned and primarily
occupied by Hnit of Local

Government

(d) En Building owned and primarily
occupied by Public Care Institution

41.01) What is the functional use of the building?

(a) School

1=3 Elementary

0 Secondary
College/University

0 Vocational
Other, Specify:

(b) 0 Hospital

0 General
in Tuberculosis
0 Other, specify:

(c) 0 Local Government Building

CI Office
0 Storage
0 Service

Library
CI Other, specify:

(a) En Public Care Building

0 Nursing Home
0 Long-Term Care

Rehabilitation Facility
0 Public health Cnter
0 Residential Child Care Ctr.

0 Other, specify:

42.0b What is the size of the building?
gross so. ft.

43.0b Is the building a public or non-profit institution?

(a) 0 Public MO Non-profit

44,0b What is the current building energy consumption rate? BTU/sq. ft./yr.

451 What is the estimated or actual energy savings resulting from implementation

of operations and maintenance procedures?

(a) 0 Estimated (b) BTU/sq. ft./yr.

0 Actual
45.2b Where are the operations and maintenance procedures identified?

(a) 0 Energy Audit (b) Technical Assistance Project

2,9"1 -158-



E1A-145 FORM APPROVED
OMB NO. 038R0402

PART II: PROJECT APPROVAL INFORMATION

Item 1.
Does this ssistance request require State. local,
regionol, or ether priority rating"

Y e s

Nome of Governing Body
Priority Rating

No

heti+ 2.
Does this ssistanc request require State, or local
siva wry, educational or health clearances"

X
Yes

Name of Agency or
Board

No (Attach Documentation"

hem 3.
Does this assistance request require clearinghouse
rviw in accordance with OMB Circular A-95"

X
Yes

(Attach Comments)

Exemptedfrom requirements of
A-95 by OMB on June 19, 1978.

o

hem 4.
DODS this ossistonce request require State. local,
regional or other plonning approval'

X
Yes No

Name of Approving Agency
Date

Item. 5.
Is the proposed protect covered by on approved compre-
hensive plan"

X Yes

Check one State
Local
Ftegional

No Location of Plan

herr 6.
CH the assistanc requested serve a Federol
installation" Yes

Name of Federal Installation
X No Federal Population benefiting from Protect

Item 7,
Will the ossistance requested be on Federal land or
instollation"

Yes X No

Nome of Federal Installation
Location of Federal Land
Percent of Protect

hem 8.
Will the assistance requested hove on impact or effect
on the environment"

Yes

See instructions for additionc information tc be
provided.

No

heat 9.
Will the assistance requested the displacement
f individuals, families, businesses, or forms"

Yes

Number of
Individual s
Families
Businesses

No Forms

bi
Is *woodier maimed assistonce en Ca pellet previous. See instructions for sodationel information to be

pondine, or onticipated" provided.
Yes No

Item 11
I. the project in a designated flood
hazard area?

Yes No

See instructions for additional
information to be provided.

Page 3 -159-



I FOkii APP kOVLD
OMLi NO. 038-R0402

PART in - BUDGET INFORmATION

I ,
l.... N.

-

SECTION A BUDGE T SUMMARY

E ........1 U1 f 11 Ms. * It . ......-
1-f I

IC1.1

N. f ,
I.)101

1 II /
5 TOT ALS S

4-

SECTION B BUDGET CATEGORIES

i °bled Class C A Mines

t Pelsannel

0 I nnr Benelos

c Lake

a hp ig^e^!

t SDP" e S

I CON, X lu..1_i coll.c. 4/ /
h Othe

i TC4l1 D"f11 Cht.gts

2Sq

OW MO 11111111- II OW MB MI IN NI IIIII7



i all IIIIII MO NIB all

I 1A-115

MI MI all

1- ukti APP ROVED
(Alb NO . 038R0402

I h'i I I I : DU IA ;11' l W. t ild lit'l I ON Cull ' L .

SECTION C NON-FEDERAL RESOURCES

1t1 11 Alt_ t..c.,.. P...,... 111 APPLICANT 141 OTIER SOURCES 1.1 TOTALS

S. s s s

..--
to.

11.

11. TOTLS 1 1

SECTION D FORECASTED CASH NEEDS

1 3

II.
11

F 4«.1

Alts.-1,41.. 41

1..1 I. 1st r..... Is, 0....... 1,4 0..... too ). 4 CIssattot itls Os..
----ss

1

101L $

SECTION E BuDGET EST1AATES OF FEDERAL FUNOS NEEDED FOR BALANCE OF THE PROJECT

FUTURE 1LoKuNG PE 14,00S (YE AWS)
(Ai F IASI (41 ST CON.) (4) 1 IIRO I1 F OUR I SI

IC .11----

.18

SECTION F
(.1.,

.--

/0 I 01AL $ $.
OTHER BUDGET INFORAATION

I, .4.,........0 1....... Ii Me.r1

21

2)

Ott., CAA.,"

111......st

PART IV PROGRAM NARRATIVE (Attoch per InslruChon)



FEDERAL REGULATIONS

This section contains complete copies of
Federal regulations pertaining to Grants
Program for Schools and Hospital and Build-
ings Owned by Units of Local Government and
Public Care Institutions.
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1E340 Federal Reetee / Vol 44. No 04 / Mondy. April z 197e / Rules nd Regulations

DEPARTMENT OF ENERGY

10 CFR Parts 450, 455

Energy Measures and Energy Audits;
Grant Programa for Schools and
Hospitals, and Buildings Ownerd by
Units of Local Government and Pubilc
Care Institutions

Aunty: Depariment of Energy
aersoec Final Rule.

summer. The Department of Energy
(DOE) is issuing finI regulations to
establish grant programs, subject to cost
sharing requirements. to reduce
consumption, nd associated coats, of
conventional energy resources in (1)
schools and hospitals. and (2) buildings
owned by units of local government nd
public care institutions. Thls objective Is
to be achieved through several means,
including financial assistance for

(a) Identifying improved operating and
main:enance procedures.

(b) Identifying energy conservation
measures. Including aolar energy or
other renewable source mesures: and

(c) Implementation, in the case of
schools and hospitals, of selected energy
conservation measures, including solar
energy or renewble resource measures

Financial assistance under these
regulations will be provided through
grants which the Secretary may ward
to States for the conduct of preliminary
energy audits and energy audits A State
may participate In either the program for
schools and hospitals, or the program
for units of local government and public
care institutions, or both. Preliminary
energy audits nd energy audits are pari
of a lrger program which will also
provide financial assistance fur
technical assistance and energy
conservation measures. regulations
governing the latter programs were
proposed and published in the FEDERAL
REGISTER on January 5 1979 (44 FR
1580)

establish a program for preliminary
energy audits (PEA) and encrgy audits
(EA) of schools and hospitals, nd
buildings owned by units of local
government and public care institutions

DOE received 150 written comments
and sa persons testified t hearings held
in Washington. DC.: Chicago. Illinois.
and San Francisco, California. January 8
und 9. 1979 Mny suggestions were
mndc a number of which resulted in
changes to the final rule.

With the issuance of this finl rule.
DOE amends Chapter II of Title 10. Code
of Federal Regulations. lo establish a
progrum to provide financial assistance
to conduct preliminry energy udits
and energy audits of schools end
hospitals, and buildings owned by units
of local government and public care
institutions, pursuant to Title Ill of the
National Energy Conservation Policy
Act (NECPA). Pub L 95-4519, 92 Stat.
3208 el sep

Preliminary energy audits of schools
and hospitals, and of buildings owned
by units of local government nd public
care institutions. are State
responsibility. They are performed to
provide the State basis for making
reasonable estimate of the number nd
characteristics of buildings owned by
eligihle institutions which qualify for
assistance for the conduct of energy
audits The preliminary energy audit
information is to be used in the
development of the State plan for
technical assistance nd energy
conservetion measures, including solar
energy or other renewable resource
mesures It may be Impossible to
perform preliminry energy audits for all
eligible institutions within the time
vailahle Therefore, provision has been
made to allow States to perform
prehminnry energy audits on a sampling
basis for purposes of developing the
Stale plan It is essential tht the
snmple if taken, be followed by an
identification of all eligible institutions
and together with the buildings owned

by them, so that there is a listing of
inatitirtions and buildings which qualtfy
for participation in the program This
Information, together with data
developed frorr the preliminary energy
audits, will enable a State to establish
criteria fur determining which
institutions should receive priority for
assistance in the conduct of energy
audits Thc prplimmary energy audit is
designed to gethcr information and does
not require .1 walkahrough of the
budchuit by a trained auditor Energy
audits, which int urpurate the
prelinunary energy audit data elements,
do require a trained uclitor to visit the
building and make an on-site inspection

The energy audit is to identify changes
in operating and maintenance
procedures which could save energy In
addition, the energy udit is to indicate
how great need and potential exists
for energy conservation, measures,
including solar energy or other
renewable resource measures
B Notice of Grant Program Cycle

DOE has elected to use grant
program cycle for the preliminary energy
audit and energy audit portion of the
program as well as for the technical
assistance and energy conservation
measure portion of the program. For
purposes of the preliminary energy udit
and energy audit program. the grant
program cycle is initiated as of the date
of publication of this final rulemaking.
State applications for financial
assistance under this regulation are due
thirty days from this date unless n
extension of time is requested and

pproved Table I presents the amounts
allocted to States for the first grant
progran. cycle These allocations are
based on fiscal year 1978 appropriations
in the amounts uf 520 million for schools
nd hospitals and $7 5 million for units

of local government and public care
institutions Except as may otherwise be
specified by the St i retery this first
grant progrem eyrie shall terminate
September 30 1979

EFFECTIVE DATE: April 2. 1979

FOR FORTNER INFORMATION COKTACT
Michael Willingham Director. Office of
State-Specific Programs. Room 4117. 20
Masschusetts Avenue. NW
Department of Energy Washington, D C
20545 Telephone (202) 378-4149
Lewis W Shollenberger. Jr.. Office of the
General Counsel, Room 3224. 20
Massachusetts Avenue. NW..
Department of Energy Washington. D C
20545, Telephone (202) 378-9472.

A. latroductioa

On December 12. 1978. DOE Published
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C. Summary of Major Comments on the
Proposed Rtd. and DOE Response

DEFINITIONS-Four comments were
received concerning leased buildings
occupied by eligible institutions NECPA
provides that financial assistance is to
be made vilable for buildings
"owned" by eligible institutions.
Therefore, buildings occupied on a lease
arrangement do not qualify for financial
assistnce under this program.
However. in some cases, a lease is used
as a mens of acquiring ownership A
definition of the term "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
lease period, may Iso be qualified to
participate in this program Other
comments regarding the definition of
"building" pointed out that in
exceptionally moderate climates there
re mny buildings owned by eligible
institutions which have neither healing
or cooling systems. but which could
save energy through changes to lighting
and hot water systems DOE is
constrained to use the definition
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provided by NECPA which limits
eligible "buildings" to those which are
heated or cooled The absence of any
reference to hot water systems in the
definition, unlike the definition of the
term "building" elsewhere in the Energy
Policy and Conservtion Act, suggests
an Intent to preclude such systems from
qualifying a building for assistance
under these programs. DOE considers a
mechanical ventilation system for
distributing 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
view The purpose of this definition is to
clarify conditions of eligibility. and
should not be construed as restricting
consideration of potential energy
conservation opportunities to
mechanical heeing or cooling systems
On the contrary, all participants in this
program should consider all available
opportunities. Including ctive nd
passive solar systems and other
renewnble resource measures Tho
definition of "energy conservution
measure" has also been clarified to
make clear the intent to consider
passive solar energy systems. such s
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solaria or therml ponds, as well as
active solar energy systems.

Several comments ddressed the
definition of the term "complex". Ono
suggested inclusion of all buildings
within given jurisdiction to be
considered "complex". This suggestion
was not adopted since it would result in
limiting the amount of financial

ssistance vailable under cost limits
pplicable to energy audits. Two

comments requested confirmation that
preliminary energy udit or energy uellt
could be conducted for a "complex" sis
well as for individual buildings within
the "complex". The rule permits this
without language change, however,
either pproach must observe the cost
limits stated in I 450.48.

Three comments were received
regarding the definition of "cooling
degree days". These, together with
others related to the allocation formula.
suggested higher base for calculation
of cooling degree days. The provision of
the proposed rule has been retained
because it is consistent with both the
weather data maintained and published
by the National Oceanographic and
Atmospheric Administration nd
general engineering practice.

Two comments criticized th.
definition of "gross square feet" because
it allowed inclusion of space which is
not heted or cooled such as parking

i garages. One of the major purposes of
, defining the term is to permit

comparisons of levels of energy use in
similar buildings Because little energy is
used in areas which are neither heated
nor cooled, a building which has
parking garage is not truly comparable
to building of the same size which ,

does not. The definition has been
modified to exclude areas which are not
heated or cooled.

Numerous comments touched on the
definitions of eligible institutions. These
definitions are important because
institutions will be accepted for, or
barred from, participation based on
whether they meet the test of the
definition Two commenters requested
clarification DOE is of the opinion that
the States. as a result of licensing and
oversight authorities with respect to
eligible institutions. are in the best
position to apply tha definitions to
institutions within their jurisdiction.
Two comments asked if community
colleges, which do not require a high
school diploma ur its equivalent for
admission, ore eligible The NECPA
legislative history suggests that the
phrase "recognized equivalent in the
definition includes not only high schcol
equivalency, but also whatever entrat.ce
requirements short of high school
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certificate an institution otherwise
qualified chooses to impose for
admisaloo. A related question asked for
clarification of the standar& which will
apply in deterzninlog institutional
eligibility foe participation in the
programa. ilia question is
representative of many which are sure
to arise s the program is implemented,
and must be answered on camr-by-
case basis. depending on whether or not
the institution can satisfy the
requirements of the appropriate
definition. iNvo comments requested the
definitions be changed with regard to
treatment of nursing homes. One
suggested nursing homes be treated as
hospitals. The other favored inclusion of
proprietary nursine homes Neither
action is consistent with the provision of
NECPA. However. nursing homes which
meet the definition of a "public care
institution" qualify for participation in
the program. For example. a nursing
home which is facility for long-term
care, as defined in section 1633 of the
Public Helth Service Act (42 U S C.
300s-3) is eligible for financial
assistance under thLs grant program

Seven commenteru responded to the
question of whether to Include "parish"
and "borough" in the definition of unit
of local government. The final rule has
been changed to Include "parish" nd
"borough" under the definition of "unit
of local government" for clarity. A
related question regarding libraries
brought 17 responses. 11 of which
favored including libraries in the
program. Accordingly. the definition of
the term "unit of local government" has
been expanded to describe those
librnes which are eligible to participate
in the programs Two comments
recommended that the definitions
specify other buildings, such as police
stations nd fire stations. as buildings
owned by units of local government The
language of the definition is sufficient.
but police and fire stations were added
to the categories of buildings owned by
units of local government listed in
I 450 42. -Contents of preliminary
energy audit-, to clarify the intent

One comment requested inclusion of
head start centers under the definition
of -school-, and two comments sought
inclusion of community action agency
buildings under 'unit of local
government" Both re actions which
DOE considers to be beyond the
authority given in NECPA However,
buildings occupied by such agencies
which meet the qualification
requirements of either "school- or
"public care institution- as slated in the
definitions are eligible to partirapale in
the program

One comment suggested the
definitions of -State health facilities
agency- and -State educational
facilities agency" be expanded to permit
the use of Board& No change is
necessary. s the propooed definitions
allow the States discretion to use Boards
if there is no agency currently in
existence which is broadly
representative of institutions in each
category.

CON FENT OF A PRELIMINARY
ENERCY MJDITThe -Content of
preliminery energy audit" section
defines the information requirements for
this ctivity This includes identification
of the institution. bast, for eligibility,
description of the functional use of the
building. owner of record, size, age,
operating schedule, major energy using
systems. building characteristics related
to the potential use of solar energy or
renewable resource measures, energy
use and cost data by fuel type. energy
use in Btu, an energy use Index, nd
brief description of energy conservation
activities Preliminary energy audits re
to be conducted by States to establish
the information base needed for
development of State Plans which will
be used in the subsequent phase of the
grant programs to administer technical
assistance and energy conservation
measures. Including solar energy or
other renewable resource measures

Three comments were made
concerning the relevance of considering
solr applications under this program.
DOE is committed to early consideration
of solar and other renewable resource
applications It must be recognized that
detailed evaluations and specific
recommendations can come only as a
result of technical assistance work. The
information gathered in the preliminary
energy audit and energy udit phase
should be useful for making a judgment
as to whether a particular building has
potential for solar energy or other
renewable resource applications
Several data elements Intended to
provide information necessary to make
a preliminary judgment about the
potentidl fur solar energy and renewable
resource measures have been added to
the preliminary energy audit
requirements in the final rule so this
important information Is available for
State use in preparing Stte plans for
technical assistance and energy
conserva tion measures, including solar
energy or other renewable resource
measures

Suggestions were made that DOE
expand this section to require the
inclusion of such items as blueprints,
drawings and copies of previous
reports Such expansion would add

significantly to the cost of the
preliminary energy udit with little
benefit to the program. Two comments
suggested the States be allowed to
categorize buildings s they deem most
suitable. However, consistency of
building catesories is necessary to allow
DOE to aggregate the data for the
nation. One comment recommended the
energy use Index include consideration
of degree days Again, this would
increase the complexity or the
preliminary enerey audit, the cost of
which appears to outweigh the potential
benefits One comment sked that
preliminary energy audit reports be
published DOE doe, not agree this
should be made a requirement, but it
should be noted the results of the
preliminry energy audits will be
described in the State plan for technical
usistance and energy conservation
measures. Including solar energy and
other renewable resource measures,
under the subsequent portion of the
overal/ program Of course, reports
furnished 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
recommended allowing States discretion
for selecting year consistent with data
vailability and a potential need for
uniformity DOE accepted the suggestion
and modified the text of the final rule
accordingly. The forth comment
recommended collection of dat for at
least two years More extensive data is
desirable, but such a requirement would
not be consistent with the need to
perform preliminary energy uclite
economically.

Twenty-five comments were received
concerning the Btu Lonversion factors.
Most recommended adoption of a point
of-use conversion factor for electricity.
As reflected in the proposal. DOE
selected conversion factor for
electricity that approximates the energy
required to generate and transmit
kilowatt hour of electricity. The
conversion factor adopted for use lo
conducting preliminary energy udits
results from compansons of buildings
which indicate that using an index of
Btu per square foot can Tore ceurately
Indicate conservation potential if
electricity used is converted to the Btu's
at the point of generation The
requirement for use of this conversion
factor in the conduct of preliminary
energy audits is not intended to preclud
the Use of different Lonversion factors
for other purposes
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One comment requested DOE provide
list of existing udit techniques which

It would consider acceptable for
preliminary energy udits or energy
audita. However. determintion as to
whether the requirements of existing
audit techniques are consistent with this
rule, and whether the ctual work

ssociated with those audits met such
requirements'is dependent on the
particular circumstances involved.
Stales should be able to determine when
previously ecomplished work conforms
to the requIrements of this program

CONTENT OF AN ENERGY AUDIT
The energy audit is a brief on-we
survey and nalysis of building. its
energy use patterns, identification of
opportunities for saving energy through
implementation of operating and
maintenance changes, and an
assessment of its need for
implementation of energy conservation
measures, including solar energy or
other renewable resource measures. The
information regarding energy use
patterns is the same as that required by

preliminary energy audit, except that it
should provide further dta needed for
nalyst* of energy conservtion
potential In addition, some data
elements have been dded as a result of
concerns expressed by several
comments that the proposed rule did not
provide an dequte bac. for making a

judgment about solar or renewable
energy resource potential. The
It:entilication of operating and
mintenance procedure changes which
could save energy is importnt because
there are many such ctions that can
wily be identified nd frequently save
substantial amotuits of energy Finally,
the energy audit is aimed at making an
overall estimate of the potential for
retrofit and solar or renewable resource
applications Some simple energy
conservation measures may be analyzed
to obtain an approximation of their
costs and benefits The results of the
energy audit. In addition to providing
recommendations to ownere and
managers corcerning actions they can
take to we energy at little or no cost.
Iso provide basic informtion which

will be used to select buildings to
receive technical ssistance grants
under the later phses of the programa
In this respect. it is extremely important
to audit as mny buildings as possible
because the information gathered serves
as a basis for indicating priority of need
for technical assistance which
rigorously evaluates both molar energy
and other conservtion actions.

Five comments requested adopting
requirements in this section for
consideration of specific products or

additional operating and maintennce
checks DOE considers it inppropriate
to specify consideration of named
products. as this mieht be interpreted as
n endorsement. DOE alao concluded
that expansion of the energy udit
requirements would be unduly
burdensome Seven comments suggested
the let ci uf be reduced or that
some items be nook optional
considers eau h item in the requirements
fur un energy audit to be justified. and
some degree of consistency la essential
to the effectiveness of the overall
program by providing informtion which
can be used to select buildings to
receive technical assistance

Eleven requests for clarification were
received concerning subparagraph (b)(1)
or 450 43. which provides waiver of
the need to use the checklist in
subparagraph (b)(2) As background, it
should be understood th1 the purpose
of this paragraph is to allow institutions
which have aggressively purvued energy
conservation 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 is not target which must be
met through the energy udit Neither is
it intended that institutions be able to
take credit for energy use reductions
resulting 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. so
long as factors other than operating and
maintenance actions are equivalent in
the base year and the year of
comparison This section has been
expanded in the final rule to require
similarity of weather conditions in the
base year and year of comparison

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 principles which may
be applicable, to a greater 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 R 'rafting room compared with a
hall \ The applicable code nd
oper .ng requirements are properly a
ma be covered as an element of
State training Accordingly. DOE has
retained the provisions of the proposed
rule

Two comment, were directed toward
the requirement concerning the plan for
scheduled preventive maintennce The
proposed rule. as published, did not
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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 slated objections to
the provision that Suites could add
requirements to Itit,sr III the rule I/Ob'
pr. fers to roam tio. pro% is lie, .4 UPI` it
jattes Stotvs r it, 1,11
nut limed moy focilitele the too: of
programa alreitdy iii pit,. e 1)1* ullow
States to address problems peculiar to
their circumstances luwever, language
has been added to make it clear that
such additions shall not be so extensive
as to significuntly increase the cost of an
energy audit

Three comments asked that DOE
establish a dollar limit to distinguish
between an operating and maintenance
ction and a capital improvement The

practical difficulty is that most eligible
institutions have their own limits which
could vary from $50 to 55.000. In
dclition, the distinction is not critical to

the conduct of an energy audit under
these grant programs

Eleven comments touched on the issue
of audits performed without the use of
Federal funds There are no provisions
under this program for reimbursement
for work performed independently (a
point discussed in more detail under the
section on cost sharing) However, such
audits may satisfy the prerequisite for
application for a technical assistance
grant. and that aspect of the issue 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 Public Schools Energy
Conservation Survey (PSECS) to be
accepted as an energy audit This
cannot be done for several reasons, but
primarily because NECPA requirements
cannot adequtely be addressed short of
an on-site examination which PSF.CS
does not require However. DOE does
regard PSECS all useful tool which can
be used by States advantageously in
conducting energy audits.

AUDITOR QUALIFICATIONSThe
person conducting an energy audit must
be familiar with the systems and
operations of the type of building to be
audited He or she must also have
received State training, or have
education and experience such that the
State determines training is
unnecessry The energy audit is to be
conducted using matermls provided by
the State The auditor need not be a
professional architect or engineer SO
long as he or she meets the qulification
requirements established by the Slate.
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Seven coinments suggested that only
professional rchitects or engineers re
qualified to conduct energy audits Nine
comments favored the pro7osed
provision llowing use of technical
personnel of leas than professional
stature. A major objective of those who
uggest the use of professional
personnel is to do more thorough
energy audit This la worthwhile. but in
many casea it would increase the cost of
the energy udit significantly, which in
turn would reduce the numbers of
institutions which could receive
ssistance DOE does not object to the
use of professional personnel as such,
nd those institutioni which are willing
to pay any extra costs from their own
resources should feel free to employ
them It was also suggested that only
professional could properly evaluate
complex systems or ssume
responsibility for changes which could
affect health nd safety of building
occupants DOE concurs, but such
considerations re not within the
purview of an energy ucht required
under this program Regarding complex
systems, it is considered feasible for the
energy uditor to identify conditions
which could potentially save energy but
which require professional judgment
and expertise to evaluate On the health
and safety aspect. the results of the
energy audit are recommendations only
Implementtion is 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 rule felt it was
important to use their own personnel
(except the operator of tbe building
audited) to perform energy uchts. DOE
grees. because training to perform
energy audits should increase the
capacity of the institution to manage its
energy resourees

Several related suggestions were
made concerning the possible use of
engineers or architects s resources
which could be called upon by the
energy auditor in cases where he or she
hB a question. s supervisors for energy
auditors. or t the State level In the
development and implementation of the
energy audit programs DOE has
prthilly adopted the hist suggestion by
doptIng provision that rchitects or
enginee-s must be used in conducting
auditor training. nd further urges Stales
to consider using professionls s
resource personnel for supervision of
groups of auditors In a similar vein, two
comments favored the use of a tem to
conduct energy uchts. nd one asked if
the use of team was a requirement

Since the proposed language would
permit States tu employ professionals in
the manner suggested nd Ilows either
n individual nr a team to perform the
energy udit. DOF. haa made no change.

Eight comments were received
concerning' the provision that enemy
udits be conducted by someone other
than the person responsible for the day-
to-day operation of the building
Opinion was equally divided between
retaining nd deleting the provision
Since the accuracy and extent of results
from an energy udit depend on
questions of whether and when ctions
are taken in operating the building. It is
important to ssure objectivity
Therefore. the provision has been
retained. However. the provision is not
Intended to preclude building operators
from partidpa ling in the audit it they are
supervised by the energy auditor

One comment suggested that the rule
state classes of persons who are
quahfied to perform energy udits. This
is a question which is better left to the
discretion of the Sttes and the language
of the proposed rule ha been retained
Another comment questioned whether
the rule permitted only the use of -in-
house uditors or if n energy audit
could be performed by contractors or
State personnel Any of these
rrangements re permitted.

One comment pointed out tht more
complex buildings might require a more
highly qualified auditor and suggested
the States should be allowed to set
requirements according to the need.
Since the proposed rule merely says
States will estabhsh udItor
qualifications, the approacb
recommended is permitted.

A questIon was raised concerning the
provision for financial disclosure. This is
not intended to prohibit any particular
person from performin,g n energy audit.
but only to assure disclosure of any
potentil biases Neither does the
requirement extend to quantification of

financial interest as in providing
financial statement In general. if the
energy auditor owns. has stock In, or Is
employed by (1) a firm which provides
consulting services In the cnergy field
(2) a manufacturer of equrpment which
could save energy. or (3) an energy
supplier that fact should be stated in
the audit report

AUDIT REPORTSThe report on the
results of the energy udit is record of
findings and recommendations A cop;
of the report is to be submitted to the
owner or manager of the bcilding for
such action as may be deemed
appropriate The report is also
forwarded to the State for Its use In

managing the program nd reporting
results

DOF solicited suggestions on how
nwnees and managers could be
encouraged to act un recommendations
resulting from energy audits Four wen:
received. and one that suggested the
audit report advise owners nd
managers that implementation of
recommendations would be factor in
considering applications for technical
assistance support was Incorporated
into the final rule

Information compiled by. or on behalf
of. n ehgible institution nd contained
in a preliminary energy udit or energy
udit report shall be available for public
release unless. in ccordance with the
Freedom of Information Act. proper
claim of confidentiality is made

COST OF AN ENERGY AUDITThe
provisions governing cost limits are
intended to be used for calculating the
maximum amount of Federal assistance
available for conducting n energy udit
of any given building or complex The
hrnits were established to define the
extent of the work involved and assure
equitable treatmeni of Il
institutions They do not preclude States
or institutions from spending more than
the amounts cited, but all of the funds
above these amounts must come from
non-Federal sources The cost limits
recognize the: more effort is requved to
audit large building than small
building, but the scale is not based
strictly on gross square feet. This ts
because a substantial part of the cost of
an energy ucht is expected to be the
training of the energy auditor. and I. the
same regardless of bwIchng size. Also.
larger buildings lend to hve large
sections whicb are duplicates of one
another, so less effort per square foot Le
required.

Twenty-three comments were
received which expressed the opinion
the cost limits proposed were too low
Most fevortd increasing the allowance
sufficiently to permit the use of
professional personnel to conduct the
energy audit. For resons already
discussed. DOE has not dopted that
position Three comments raised points
considered valid by DOE. One was 'hat
buildings in remote locations could
require an additionI allowance
provide for the expense of travel The
second was thitt small institutions
having only a fcw buildings would not
be able to prorate the expense of
sending 4n uditor to be trained and still
conduct energy audits within the cost
limits Finally. it was suggested that
some allowance be made for unusually
complex buildings The final rule
incorporates an exception procedure
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whereby the cost limits can be Increased
by State to deal with these
circumstances. However. a State may
not use more than 15 percent of Its
allocation in ...ny grant program cycle for
such purposes.

Four comments suggested clarification
of the provision for a complex. brie of
which also identified the need for a
ceiling on the allownce for a complex
Changes have been made in the final
rule in response to these comments.

FINANCIAL ASS1STANCEThe
financial ssistance section states to
whom grants may be awarded

Six comments suggested the rule
provide a mechanism whereby units of
local government and public care
insititutions could pply directly to DOE
for grant assistance DOE has retained
the proposed procedure to promote
timely dmmistration of the grant
program This objective can best be
assured by allowing each State to
process all requests for financial
a ssistance.

COST SHAR1NGThe preliminary
energy audit/energy audit program Is a
matching grant orograrn. This section
deals with the requirement for matching
funds, an exception procedure, credit to
States for certain energy audit program
costs nd sources of matching funds

Twenty-three comments were
received concerning the provisions
governing Federal matches above the 50
percent level Eight of these wnted the
rule to provide for grants in excess of
the 50 percent limit for units of local
government and public care institutions.
as It allowed for schools and hospitals
Such ction would go beyond the
authority of NECPA. The balance of the
comments primarily sought clarification
of the manner in which the exception
provision operates An illustration
should suffice Suppose a Stte s
preliminary energy audit and energy
audit allocation is 5.200 000 of which no
more than 25 percent. or $50 000 is to be
used by the State for conducting
preliminary energy audit providing
training of energy auditors and
managing the program Assume further
that this State can arrange for matching
funds from institu,lons in the amount of
5150 000 to match the amount available
to conduct energy audits, but has only
520 000 available for its match and
request. a partial wiver of the 50
percent match provision giving as
justification that the additional funds
can be obtained only through
appropriation by the State legislature.
and not from ny other source and that
the legislature is not scheduled to meet
for six months Should DOE accept this
justification the State would receivz a

grant of 5200 000 Because it did not fully
match the 5.50.003, the amount of the
unma tched funds. $30,000. would be
deducted from the State's future
Ilocations for technical assistance nd

energy conservation mesures and
redistnbuted to all other States Becuse
the preliminary energy udit nd energy

udit program plays a fundamental role
In the preparation of State Plans and
selection of candidates for technical
ssistance, as well as providing
significant potential energy savings from
energy audits, DOE intends to waive the
15016 match requirement only where
easantial to allow States to partici, ite
in the program, and then only to the
extent clearly justified by the State
Further, any relaxation of the match
requirements results in a lesser amount
being available to do the audits In the
example above, were the State to make
its 50 percent match, there would be

000 available Instead of $70,000 to
cover preliminary energy udits and
other State expenses.

Three comments suggested tht the
goods or services acceptable as an in-
kind match be specified In the rule The
omission of such a list was deliberate,
and places no restrictions on In-kind
contnbutio.-is 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 to State and Local
Governments".

One comment asked whether the
match had to be made on each energy
audit, or If the State could simply assure
the requirement was met on a Statewide
basis The rule requires the match be
met on each energy audit to meet
requirements of NECPA and to ssure
equitable distribution of funds among
eligible insititution.

Sixteen comments asked for a change
to the provision of the proposed rule x
concerning credit for work already
accomplished Most wanted a date
earlier than November 9, 1978. of these,
several mentioned April 20.1977
Additionally it was suggested that !he
provision be broadened to include
activities beyond those related to
preliminary energy audits DOE has not
idored the suggestion with regard to
the date change The conference
committee report accompanying NECPA
indicates that project cost. incurred
prior to November 9. 1978. are not to be
considered eligible for grant funding
Suggeations to broaden coverage of thin
provision were partially adopted States
may request that the cost of work
commenced on or after November 9.
1978. In the conduct of preliminary

r)

energy audit. and energy udits be
counted toward their matching
requirements, and the Secretary may
allow such requests, when. In her or his
judgment, the work ha. substantially
contributed to early achie%ement of
program objectives

Two comments questioned whether or
not medicare and medicaid funds re
considered to be derived from other
than Federal sources For purposes of
this rule and to the extent that such
payments are made as reimbursements
for services rendered to indivIduala,
such monies nre not considered by DOE
to be Fedeial funds for Stte matching
purposes DOE recognizes that other
situations may occur, as in the case of
funds available from Federal loans or
payments made in heu of taxes DOE
will consider these on a case-by-case
basis Six comments requested deletion
of the restriction on use of funds from
Federal sources entirely This is not
possible because of NECPA limitations.

ALLOCAlION OF FUNDSThe
allocation of funds section states the
method by which DOE will allocate
funds among States There are two
separate appropriations, one for schools
and hospitals and another for units of
local government and public care
institutions A single formula is used,
and the amount vallable to each Stte
is determined by multiplying the
allocation factor resulting from the
formula by the amount appropriated.

Nineteen comments received
pertained to the allocation formula
Most suggested greater weight be placed
on climate, espedally heating degree
days One objective of the program is to
audit as many eligible buildings as
possible Also, climate is not major
consideration with respect to energy
savings which may be possible through
changes in operating and maintenance
procedures Several related comments
recommended modifying the calculation
of cooling degree days by raising the
base temperature While in some
buildings cooling is not required until
the outside temperature reaches 70' or
75', others require cooling at
temperatures well below 85' For ,hese
reasons, DOE did not change the weight
given climate. and the 85' base has been
retained in the allocation formula

In the course of investigating the
ronAsttsr on this subject, some errors
were di wered in the climate data
published in the proposed rule These
have been corrected. and a revised
Table 2 I. presented below to display
the results Because the data lso affect
the allocation factor revised Table 3 is
also presented
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While building census would be the
ideal !mai* for the major factor in the
allocation formula, reliable and
generally accepted data are not
available. DOB I. required by NECPA to
consider population and climate, and
has weighted population most heavily
because it is the best available indicator
of building numbers One comment
pointed out that more densely populated
States are likely to have fewer. but
larger, buildings per capita then other
States However, the equal there portion
of the formula has a countervailing
effect Another comment suggested
Increasing the amount to be shared
equIly, but that would give less
populous States far more than an
equitable share of the funds on a per
capita basis For these reasons, the
allocation forrnula set forth in the
proposed rule has been retained.

SUBMISSION AND REVIEW OF
APPLICATIONSThla section states
the procedures which shall be used in
submitting and procesaing grant
applications under this Subpart

Six comm its stated the time allowed
for submission of applications in the
first grant program cycle is not
sufficient It would be preferable if
circumstances were such that more time
could be made a vilable for the
preparation and submission of
applications. However, NECPA requires
that preliminary energy audits be
conducted and the results incorporated
in State Plans required for iater phases
of this program shortly after publication
of the applicable final mle The
timetable is such that, at best, there are
about 120 days aveilable in which to
conduct preliminary energy audits.
Extending the tinie for submission of
preliminary enertv audit/energy audit
applications would almost certainly
require a later submission of State
Plans The requirement for submission
of applications was retined However,
while DOE discourages such requests
both the proposed and final rule provide
the States may request end be granted
adoitional time if necessary

Five comments requested an avenue
be established for units of local
government and public care institutions
to appeal to DOE during the review
period when State application is
considered unsatisfactory by such
institutions DOE does not anticipate a
need for such a procedure However.
should an eligible institutioii be
aggrieved by any action taken by either
a State or DOE with respect to this
program, such grievances may be
presented to either a State or DOE. or

Fedoral Inkster / Vol_ 44. No se / Monday, April t. 1 sr / Rules and Regulation.

both Eight other comments sugeested
strengthening the provisions for
cons Itation with represents .ves or
affected Institutions prior to submission
of the State application One
recommended that public hearings be
required However desirable and
beneficial more extensive consultation
might be, the time limits on aubmitting
the application preclude making this
requirement more stringent.

Five comments recommended
reducing the number of copies of the
application required to De submitted
The provision of the proposed rule has
been changed to mquire ona Instead of
ten copies One comment requested the
Governor be allowed to delegate
authority to sign the State pplication.
The definition of the term "Governor"
Includes his designee. so there is no bar
to such delegation of authority

CONTENT OF APPLICATION-LThe
time limit for submitting applications is
also reflected in the content of the
application A large part of the
application must necessarily be a
statement of how the State intends to
implement the program, rather than
'mailed description of what has been

done in preparation An example of the
distinction can be seen in the rrovision
for equitable apportionment of allotted
funds iiinong eligible institutions
Because of the time constraints, the
application is to describe how the funds
are to be apportioned For example, to
assure equitable treatment of rural
institutions as compared with urban
institutions. a State could indicatt it
planned to allot funds proportionally to
the gross square feet of buildings owned
by eligible institutions Were more time
available, the provision would more
likely call for the amounts apportioned
to each sob-category of eligible
institutions Similarly, the provision
requiring disclosure of the sources,
amounts, and intended use of non-
Federal funds is to be taken as a
description of sources of the funds to be
obtained by both the State and
participating institutions rather than an
identification of institutions by name
and the amounts each is to contribute
The information requested In the
application is a result of the provisions
of NECPA the requirements of the
Office of Management and Budget, and
DOE program management
requirements This information is the
minimum necessary to provide adequate
information on which to base a decision
to aporove or disapprove an application

Eight comments were directed toward
the provision for conducting preliminary
energy audits on a smpling basis It
was recommended that the rule provide

the method for sampling Such guidance
is not appropriate for incorporation In
the rule DOE will provide such a
methodology to States for thew
consideretiun and possible use

Nine comments suggested DOE set
minimum requirements for auditor
training. The proposed rule made thls
primarily a State maponsibility since
States ars best able to deal with a
number of significant variables
including code requirements, programs
already in place, level of qualifications
required and the material adopted for
conducting smartly udits. Accordingly.
this provision of the proposed rule has
been retained in the final However, the
provision has been expanded to require
that States use professional architects or
engineers to participate in conducting
the training sessions

Two comments suggested that
regional commissions or other
coordinating bodies be allowed to apply
on behalf of groups of eligible
Institutions DOE has no oblection to
State development and e of such
procedures Such an arrangement must.
of course, be acceptable to the affected
Institutions as well. One comment
expressed a general concern bout
equity of treetment of rural institutions
relative to urban institutions The rule
requires States tr develop nd describe
procedures for equitable Ilocation of
funds when resources are insufficient to
provide energy audits to all eligible
institutions It will be DOE's
responsibility to revive the equity
aspects of these State procedures

Two comments objected to allowing
States to conduct energy audits or
provide services to support the conduct
of energy audits as well as making grant
funds available to the institutions to
conduct the energy audits It was
suggested the rule require States to
mke t,rant funds available to eligible
institutions DOE agrees in principle that
the intent or these programs is to assure
preliminary energy audits and energy
audits of eligible institutions and that
making funds available to eligible
Institutions may be the preferred method
for conducting energy audits At the
same time, however, there are
circumstances under which a cash
payment would be less economical than
some alternative method of conducting
an energy audit In other cases, an
institution might not have the capability
or desire to conduct its own energy
audit Accordingly. language hs been
added to the rule which requires that a
State specify in its application the
procedures by which assistance will be
provided to institutions willing and able
to undertake their own energy audits
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Two comments suggested that States
be required to notify institutions of the
availability of assistance and the
amounts. There is requirement for a
State to institute such a notification as
part of its impiementation, and this has
been made explicit in the final rule
Also. States should plan to woe
preliminary energy audit and energy
udit funds within one year of the data
of the notice of grant award. In order
that the techrical assistance and energy
conservation measures phase of the
pregram can be implemented quickly,
One comment suggested a requirement
that persons administering the program
t the Sloe level have at least one
year's experience managing a building
DOE prefers to llow States maximum
latitude to use personnel having
backgrounds which will enable the State
to Implement the programs quickly and
effectively Therefore, this suggestion
was not dopted. One comment raised a
question as to whether it is reasonable
to require State adoption of specific
material, such workbook, for the
conduct of energy audits before the
State application is submitted This
question appears to stem from a
misunderstnding of the provision which
requires a Stee to describe the material
it Intends to adopt to conduct energy
audits Such description is not
considered excessively onerous. A copy
of the matertal finally adopted is
required to be submitted with a State's
second quarterly report.

USE OF FUNDSNECPA imposed a
number of constrints on the manner in
which funds may be used in this
program Other limits such s the
requirement tht at lest 75 percent of
the Stte allocation be used in
conducting energy audits, are
established by DOE in support of the
objectives of the program

Twenty comments were received
concerning the subltmits placed on the
use of funds within the 25 percent
maximum available to the State for
administrative expenses, development
of materials, training of personnel,
conduct of preliminary energy audits
monitoring and evaluation There was
generl agreement the 25 percent limit
was pproprite, but several States
pointed out that alterntive methods of
implementation could be used
Depending on the degree of emphasis
placed on various activities, some
effective and economical methods of
implementation might be excluded if the
sublimits contained in the proposed role
were retained in the final rule DOE has
reconsidered, nd the sublimits hve
been removed from the final rule Also,
from number of comments it was clear

there was some confuaion about
whether the costs of training auditors
were to be borne by the State or charged
to the performance of energy audrts It is
intended that the time and expense of
the individuals being trained be charged
to the expense associated with the
performance of energy audits. Only the
time and expense of the instructor, and
the cost of the materials, space, and
related expenses are considered training
expenses chargeable to the Stle This
point is clarified in the flnal nile

One comment questioned whet level
of sumplIng would be considered
adequate in connection with the State
responsibility for quality control and
follow-up to determine the extent to
which recommendations in the energy
udit have been implemented The
number chosen for purposes of thts
monitoring and evaluation sample will
depend on variables such as the number
of trained auditors available As a
general rule, a sample of between one
and five percent should be adequate
Within these limits, the State should
select a sample size it considers
appropriate to the purpose

Two comments criticized the
limitation on amounts which could be
spent for equipment, favoring an
increase to $500 The energy audit is not
intended to be a complex procedure,
and there should be a little need for
expensive equipment DOE has adopted
in the final rule limit of $300,
consistent with the definition of nore
expendable personal property contained
In the Office of Management and Budget
Circular A-102. Moreover, in
exceptional situations where a more
expensive item can be Justified,
provision is made to llow a State to
request DOE approv1 for such
expenditure

One comment questioned whether
State expenses in preparing an
application are allowable expenses
under the proposed rule DOE considers
that such expenses may be allowable as
part of the States matching contribution
under the provisions of paragraph (c) of
section 455 12 Another comment
suggested that seasonal use buildings
should be eligible for financial
assistance under this program The
limitation stems from the languge of
NECPA and cennot be changed by DOE
One comment recommended a minimum
building size or energy use level be
established as a requirement to qualify
for energy audit ssistance While such
a provision would perhaps enable the
program to focus more on buildings
having a higher potential for sving
energy It does not seem consistent with
the concern for equitble treatment of

302

eligible institutions expressed in
NECPA DOE has, therefore, not
adopted such a provision Four
comments were received suggesting
there is no reason lo exclude the
administrative buildings of local
educationl agencies DOE has
reconsidered the provision, and deleted
It from the final rule

REPORT REQUIREMENTS- DOE
regards the reporting requirements
incorporated in the rule s the minimum
necessary kr evulunting the program
and truckine State progress in meeting
ita impleinentetion schedule
Retisonab(y frequent reporting is a
necessity because the preliminary
energy uctit and energy audit phase of
the progrum will be of short duration

One comment suggested consolidating
the reports required under this program
with other reports associated with State
grant programs Because there is little, if
any, duplucetion of information
anticipated, DOE has not adopted this
approach

COMMENTS RELATIVE TO
TECHNICAL ASSISTANCE AND
ENERGY CONSERVATION
MEASURESForty comments were
received which touched on matters
associated with the proposed
rulemaking governing programs for
technical assistance and energy
conservation measures published
January 5, 1974) For example, comments
have been received regarding the
definition of "energy conservtion
mensure" procedures for applying for
technical assistance grant, and
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 lopether with other
comments received on that proposed
rulemaktng

MISCFLLANEOUSTh...ere were a
number of comments made about
various aspects of the program which
cannot be adequately addressed in the
context of a specific section or
provision but which are worthy of
response

Four comments proposed that the rule
be modified to eliminate duplication
between the preliminary energy audit
and energy audit so that there is only
one inspection of a building under this
program DOE does not anticipate nn
on-Site inspection hy trained auditor
will be required to obtain the
proliminry energy audit information

Another set of four comments
complained of the multiplicity of
ctivities under the term "energy udit"
While acknowledging the possibility of
confusion, the terms for this program are
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defined by NECPA_ In Ile development
of this regulation. an effort has been
made to achreve consistency to the
extent possible between this program
and others of a similar nature

Three commenters suggested DOE
place limits on itself in terms of lime to
process State applications
Uncertainties remain, including the
prospect that some discussions with the
States will be necessary eter receipt of
appliustiona, which makes the
establishment of such time limits
impractical. However. State applictions
will be processed as rapidly us possible

One commenter requested all
information concerning the funds
avoidable under the program, the timing
and relationahip between preliminary
energy aucbta, energy audits, technical
assistance, and energy copervation
measures be made vallable as soon as
possible DOE is aware of this need and
will make thls information broadly
available as quickly s possible

lhree comments touched on the
possibility of transferring funds from the
technical assistance and energy
conservation measures phase of the
overall program to perform energy
audita. Such action is dearly beyond the
scope of the NECPA authority

Three comments aked diet DOE
incorporate forms and procedures in the
final rule States will be invited by letter
to participate in this program, and the
forms and procedures will be provided
by DOE at that tune Two comments
suggested that funds for fiscal years
1978 and 1979 be made avilable in the
initial State Ilocs tiona DOE has
decided against such a consolidation in
the interest of sound fiscal
administration. Congress has

ppropnated $200 nd $100 million for
schooLs and hoapitIs in fiscal years
1978 and 1979 respectively The amount
appropriated for units of local
government and public care institutions
is $25 and $7 million for fiscal years 1978
and 1979, respectively

Three comments highlighted an
apparent inconsistency between the
language of 11 455 1 and I 455 11 Section
458 1 is generI and applies to both
preliminary energy audits and energy
audits, and to technical assistance and
energy conservation measures, while
f 455 11 applies only to preliminary
energy audits

As noted in the premble to the
proposed rule. DOE has proposed s rule
on nondiscrimination in Federally
ssisted programs (10 CFR Chapter X 43
FR 53858 November 18, 1978) When
Issued s a final rule, detailed guidance
v..dl be provided concerning actions
oecessary to comply with

nondiscrunina bon requirensents in all
DOE assistance programa. It will apply
to this part under the provisions of
section 455.3(b). DOE intends to provide

c.py of this final rule to all grant
recipients under this program If the
necessary civil rights actions are not
taken, the grant will be subject to
suspension or termination.

D EnvIroonitentI Assessment

DOF prepared an environmental
iiasesament of tho entire Title ill NFCPA
pregreins Notice of the public
availability of that environmental
assessment, together with the negative
determination of environmentI impact
reached pursuant to n evaluation of the
environmental assessment, was
published in the Federal Register on
March 12, 1979 (44 FR 13554) The
negative determination concluded that
the Title Ill NECPA programs did not
constitute major Federal actions
significantly affecting the quality of the
humn environment pursuant to Section
102(2)(C) of the National Environmental
Policy Act of 1969, as mended (42
U S C 4321 et seq) No material
comments were received during the
public comment and review
Consequently. DOE will act in
accordance with that negative
determination

In consideration of the foregoing. Part
450 of Chapter II. Title 10 of the Code of
FederI Regulations is amended as
follows, and a new Part 455 is added to
Chapter II, Title 10 of the Code of
FederI Regulations as set forth below
In light of NECPA requirements that this
regulation be issued within a specific
penod after enactment and in
consideration of the urgent need to
initiate preliminary energy audits, good
cause exists to make this regulation
effective upon publication, as indicated
in the proposed rule rather than 30 days
thereafter as would otherwise be
required by the Administration
Piocedurea Act Accordingly, these
amendments and additions shall be
effective upon publication in the Federal
Register

Issued in Washngton. U C March 28, 1979
tovIta.

0.pury S",efory Coe...crone. and $O., APP
.+1 r-,477

I In 10 CFR Part 450, the authority is
revised as follows
Authority Part C of Title III. Energy Policy
and Conservation Act. (42 U.5 C. 6321 dr(
sag) las amended by Part B of lids IV
F.nergy Conservation nd Production Act and
Paris G end if of Title III. Energy Policy and
Conser. shoo Act as dded by Tale III of the
NahonI Energy Conservtion Policy Act. 93

Slat mos et arc_ Department of Loam
Organisation Act, (42 (.7.5 C. 2101 st seg.)

PART 450ENERGY MEASURES AND
ENERGY AUDITS

450.1 I Amended)

2 10 CFR 450 1 is amended by
designating the provisions of the first
sentence as paragraph (a). the second
sentence as paragreph (b) and deleting
the word "also" following the word
"port" In thiit sentem 111d adding a
low patagraph (r) as follows

(c) This part Iso provides the
reqjlrements for the conduct of
preliminary energy audits and energy
audits in accordance with Section 393
and Section 400 C of the Energy Polley
and Conservation Act., Pub L 64-183, 42
U S C 8321, iss amended by Title Ill of
the National Energy Conservation Policy
Act. Pub L 95-619. 92 Stat 3206 et seq

11450.2 (Amended)

3 10 CFR 450.2 is amended to add a
new paragraph (d) as follows.

(d) To establish minimum
requirements for the preliminary energy
audits and energy audits to be carried
out under the program of financial
assistance for schools and hospitals and
the program of financial assistance for
units of local government and public
cam institutions

450.3 (Amended)

4 10 CFR 450 3 is amended by deleting
the definitions of "Administrator",
"Cooling degree- days", 'TEA", "Heating
degree days", -Regional Administrator-
and by adding in the appropnate
alphabetical order definitions of
Cooling degree days", "DOE "Heating

degree Jays' , "Regional Representative-
and "Secretary' as follows

"Cooling degree days" means the
annual sum of the number of Fahrenheit
degrees of edch day s mean temperature
above 05' for a given locality

"DOE" means the Department of
Energy

Heating degree days" means the
annual sum of the number of Fahrenheit
degrees of each day's mean temperature
below 85' for a given locality

"Regional Representative" means a
Regional Representative of the
Department of Energy

-1 7 4-
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"Secretary" means the Secretary of
the Department of Energy.

I 45031 Rar1555d)

5. Paragraph (bX5) of 10 CFR 450.21 Is
revised to read as follow,:

(5) For the purposes of paragraph
(b)(4) of this section, the conversion
factors set forth In paravaph (a)(12) of
1 450 42 shall be used.

5, 10 CFR Part 450 is amended by
establishing a new Subpart Eii follows.
Subpart EPrelimanary Energy Audits and
Energy &ales

ac
450.40 Purpose and scope.
450.41 Detions.
450 42 Contents of a preliminary energy

audit
450.43 Contents of an *nervy audit.
450.44 Auditor qualifications.
450.45 Audit reports.
450.48 Coat of energy audits.

Authority: Title III of the National Emir yy
Conservation Policy Act, Pub, L as-eia. 92
Sta t 3206 f seq. which establishes Parts C
and H of Title Ill of the Energy Policy and
Conprva lion Act. Pub L 94-ta3. 42 U S C.
6321 et see.. Sec. 365(eX2) 42 USC
6325(0(21, of the Energy Conservation and
Production Act. Pub. L 94-311.5, 42 U S C 3801
.1 op.. Department of Energy Organiza lion
Act, Pub L 95-91. 42 USC. run et sop

Subpart EPrellminary Energy

Audits and Energy AudItil

450.40 Purpoos and .4-1,pe.

This subpart establishes requirements
for the conduct of preliminary energy
audits and energy audits, the
qualifications of persons condocting
them and allowable costs of energy
audits Preliminary energy audits and
energy uchts an required ln the
program of finncial assistance for
schools and hospitals and the program
of financial assistance for units of local
government and public care institutions,
as provided under Subpart B. Part 655,
Chapter 11 of Title 10, Code of Federal
Regulations.

00.41 Definitions.

For purposes of this subpart-
-Building" means ny structure, the

construction of which was completed on
or before April 20. 1977. which includes

heating or cooling system, or both.
"Cemplex" meana closely situated

group of buildings on a contiguous site
or closely situated group of buildings
served by a central utility plant. such as

college campus or multi-building
hospital

"Construction completion" means the
date of issuance of an occupancy permit
for building

"Energy audit" means a survey of a
building or complex that is conducted in
accordance with the requirements of
this subpart which

(1) Identifies the type, size, energy use
level and the major energy using
systems;

(2) Determines pproprite energy
conaervaticn mainterience and
operating procedures. nd

(3) Indicate. the need, if any. for the
trquisltion and installation of energy
conservation measures including solar
energy and other renewable resource
measures.

"Energy conservation maintennce
nd operating procedure" means
modifications in the maintenance and
operating procedures of a building. nd
any installations therein, which are
designed to reduce energy consumption
in such building and which require no
significant expenditure of funds.

"Energy conservation mesure"
means n installation or modification of
an installation in a building which is
primarily 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 building.

(2) Storm windows nd doors,
multiglazed windows nd doors, het
absorbing or heat reflecCve glazed and
coated window. nd door systems.
additional glazing. reductions in glass
area, and other window and door
system modifications.

(3) Automatic energy control systems;
(4) Equipment required to operate

variable steam, hydraulic, and
ventilting systems adjusted by
automatic energy control systems.

(5) Active or passive solar space
heating or cooling systems, solar electric
generating systems, oi any combination
thereof.

(0) Active or passive solar water
heating system.,

(7) Furnace or utility plant and
distribution system modifications
including

(A) Replacement burners, furnaces,
boilers, or any combination thereof.
which substantially increase the energy
efficiency of the heating system.

i8) Devices for modifying flue
openings which will increase the energy
efficiency of the heating system.

(C) Electrical or mechanical furnace
ignition systems which replace standing
gas pilot lights: and

(D) Utility plant system conversion
measures including conversion of

3 9 4

existing oil- nd I.a fired boiler
installations to allernetive energy
sources. including coal.

(6) Caulking and weatherstripping:
(9) Replacement or modification of

lighting fixtures to increase the energy
efficiency of the lighting system without
increasing the overall illumination of a
building. unless such increase in
illunimation Is neeessciy to conform to
nuy upplicallie State or iteml building
code or, if no such rode opplies. the
Increase is considered eppiopriate by
the Secretary-.

(10) Energy recovery systems.
(11)Cogeneratien systems which

produce steam or forms of energy such
as heat. 1 well as electricity for use
primarily within building or a complex
of buildings owned by a school or
hospital and which meet such fuel
efficiency requirements as the Secretary
may by rule prescribe.

(12) Such other measures as the
Secretary identifies by rule for purposes
of this part. 'is set forth in Subpart D of
this part, and

(13) Such other measures as a grant
application show. will save
substantial amount of energy and as re
identified in an energy udit in
accordance with Subpart C of this part.

"Fuel" means any commercial source
of energy used within the building or
complex being surveyed such as natural
gas. fuel oil, electricity or col.

"Cross square feet- means the sum of
all heated or cooled floor areas enclos,1
in building, calculated frum the
outside dimensions, or from the
centerline of common walls.

"1 lea ting or cooling system- means
any mechanical system for heating or
cooling areas of B building For purposes
of this subpart, any mechanical system
for distributing air throughout the
building is considered cooling system

"Hospital" means a public or
nonprofit institution which is a general
hospital, tuberculosis hospital, or any
other type of hospital, other than a
hospital furnishing primarily domiciliary
care, and is duly authorized to provide
hospital services under the laws of the
Stale in which it is situated.

"Hospital facilities" means buildings
housing a hospital and related facilities,
including laboratories. laundries,
outpatient deparinients. nurses' home
and training facilities and central
service facilities operated in connection
with a hospital, and also includes
buildings housing education or training
facilities for health professions
personnel operated as an integral part of
a hospital

-Indian tribe" means any tribe, band,
nation. or other organized group or
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community of Indians. Including any
Alaska native village, or regional or
village corporation. as defined in or
established pursuant to the Alaska
Native Claims Settlement Act, Pub. L
92-20195 Stat. am, which (1) is
recognized as eligible for the special
programs and services provided by the
United States to Indians because of their
status as Indian, or (b) I. located on, or
in proximity to. Federal or State
reservation or rancheria.

-Local elucational agency" means
public board of education or other
public authority or e non-profit
institution legally constituted within, or
otherwise recognized by. State for
either administrative control or direction
of. or to perform administrative services
for, group of schools within a State

"Mintenan .1" means ectivities
un derteken in a building to ssure that
equipment nd energy-using systems
operate efTectively and efficiently.

"Operating' means the operation of
equipment and energy-using systems in

building to achieve or maintain
specified levels of environmental
conditions or service

"Preliminary energy udit" means a
determination of the energy
consumption characteristics of a
building. including the size type, rate of
energy consumption. and major energy-
using systems of such building

"Public cart institution" means a
public or non-profit institution which
owns

(1) A facility for long-term cure.
rehabilitation facility, or public health
center, as described in Section 11333 of
the Public Hee Ith Service Act (42 U S C
300s-3. 88 Stet 2270) :

(21A residential child care center,
which is an institution. othe 'hen a
fo'ster home, operated by olic or
non-profit institution and is pnmarily
intended to provide MI-time residentil
care with an average length of stay of ist
least 30 days for at least 10 minor
persons who ere in the care of such
institution as a result of a finding of
bandonment or neglect or of bong

persons in need of treatment or
supervision.

"Public or nonprofit institution"
means an institution owned and
operated by

(1) A Stte, a political subdivision of a
State or an gency or Instrumentality of
either.

(2) A school or hospital which is. or
would be in the case of such entities
situated in America Samoa. Guam,
Puerto Rico end the Virgin Islands,
exempt from income tax under Section
501(c)(3) of the Intecnal Revenue Code 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 in America Samoa. Guam,
Puerto Rico and the Virgin Islands,
exempt from incorna tax under Section
5C1(cX3) or 501(c)(4) of the Internal
Revenue Code of 1954.

-School" means public or nonprofit
institution which

(1) Providrs. and Is egally authorized
tu provide, elementary uducation or
secondry education, or both on day
or residential basis.

(2)(A) Provides, and is legally
authorized to provide, program of
education beyond secondary education,
on a day or residential basis:

(B) Admits as students only persons
having certificate of graduation from a
school providing secondary education,
or the recognized equivalent of such
certificate.

(C) Is accredited by nationally
recognized accrediting agency or
association, and

(D) Provides nn educational program
for which it wards a bachelor's degree
or higher degree or provides not less
than a two-year program which is
acceptable for full credit toward such a
degree at any institution which meeta
the preceding requirements and which
provides such a program,

(3) Provides nol less than a one-year
program of training to prepare students
for gainful employment in recognized
occupation and which meets the
provisions cited in subdivisions (A). (B).
and (C) of subparagraph (2) bove, or

(4) Is local education agency
"School facilities" means buildings

housing classrooms. laboratories,
dormitones, athletic facilities, or related
facilities operated in connection with
school

"State" means, In addition to the
several States of the Union. the District
of Columbia. Puerto Rico, Guam.
American Samoa. and the Virgin
Islands

"Unit of local government" means the
government of county. municipality,
parish, borough. or township. wllich is a
unit of general purpose government
below the State. determined on the basis
of the same principles as are used by the
Bureau of the Census for general
statistical purposes. the District of
Columbia American Samoa. Guam and
the Vrgin Islands, the recognized
governing body of an Indian tribe which
governing body performs substantial
governmental functions, libraries owned
by any of the foregoing; and public
libraries which servce all residents of
political subdivision below the State
level, such as a community, district or
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region, free of chow and which derive
I least 40 percent of their operating

funds from tax revenuea of a taxing
uthority below the State level.

410.42 Contents of a preliminary *nervy
audit

() A preliminary energy udit shall
provide description of the building or
complex audited and determine its
energy-using character-110MB. including

(1) The name or other identification
nd address of the builcimX
(2) A statemcnt that the building

meets the requirements of nne of the
following categories

(i) A school facility.
(II) A hospital facility, or
(ni) A building owned and primarily

occupied either by offices or agencies of
unit of local government or bl a public

care institution, neither of whicil shall
include any building intended for
seasonal use or any building used
primarily by school or hospital.

(3) A description of the functional use
made of the building identifying whether
it is a

(i) School
(A) Elementary
(B) Secondary,
(C) College or university.
(I)) Vocational,
(E) Local education agency

administrative building. or
(F) Other
(ii) Hospital
(A) General.
(1)) Tuberculosis, Or
(C) Other.
(to) Local government building
(A) Office,
(B) Storage:
(C) Service,
(D) Library.
(E) Police station.
(F) Fire station. or
(G) Other, or
(iv) Public care building
(A) Nursing home,
(B) Long term care other than a

nursing home;
(C) Rehabilitation facility.
(D) Public health center, or
(E) Residential child care center.
(4) The name and address of the

owner of recora, indicating whether
owned by public institution, pn /ate
nonprofit institution or an Indian tribe.

(5) The size of the building exi essed
In gross square feet,

(6) The age of the building.
(7) Approximate daily hours of

operation, including periods of partial
use if pplicable.

(8) An indication of whether the
building Is partially used during
vacation periods or other times when
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the building Ls not fully utilized, for
periods of week ow more, by quarter;

(9) An identification of major energy-
using systems, including

(i) 'Type of heating system or cooling
system or both;

(ii) Fuel used for heatingsystem,
cooling system

(lii) Fuel used for domestic hot water,
such as electric et natural gas;

(Iv) Special energy using systems,
such as food service or laundry. and

(v) lighting. such as incandescent or
fluorescent

(10) Fuel use in physical units and cost
dat by type for a preceding 12 month
period, by month if practicable, using
cival data or an estimate if actual
figures are unavallabie;

(11) Total annual energy use
expressed in Btu's per gross square foot
and energy cost per gross square foot.
Energy use shall be calculated using the
conversion factors set forth below

(i) Electricity-11.800 Stu per kilowatt
hour.

(U) Natural gas-1.030 Btu per cubic
foot.

(in) Distillate fuel oil-138,89t) Btu per
gallon.

(iv; Residual fuel oil-149.890 Btu per
gallon.

(v) Coal-24 5 million Btu per
standard short ton_

(vi) liquified petroleum gases
including propane and butane-95,475
Btu per gallon.

(vii) Steam-1.390 Btu per pound.

Conversion factors may be taken from
engineering reference manuals for fuels
not listed.

(b) A preliminary energy udit shall
provide a brief description of ctivities
which hve been undertaken to
conserve energy in the building or
complex being audited, including
whether

(1) A person has been designted to
monitor and evaluate energy use.

(2) Work partially or fully satisfying
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
nd energy conservation, and

(4) Any major energy conservation
measures Irave been Implemented,
together with listing of such measures,
nd estimates of their costs and energy
savings if vailable

(c) A preliminary energy audit shall
provide Information regarding site,
building. and heating and hot water
system. related to solar energy or other
renewable resource potential
including

(1) An indication of whether open
land, such s fields. yards and parkin:
areas, is available within the immediate
vicinity of the building which is not
heavily shaded by tall buildings, trees or
other obstructionte

(2) A statement of whether the
building is located generally within an
urban, suburban or rural area;

(3) An pproximation of whether more
than half the building's roof area or
southern oriented wall surface is heavily
shaded by shrubs, trees, buildings or
other obstructions for more than bout
four hours per day;

(4) The number of stories;
(5) A general description of the

building's shape. such as square.
rectangular. E-shaped, H-shaped or
shped:

(0) An indication of whether the roof
is flat or pitched, and if pitched whether
it has a southern orienttion,

(7) Whether there are existing roof-top
obstructions, such as chimneys, space
conditioning equipment, water towers,
mechanical rooms, stairwells or other
permanent structures;

(8) An indiction of the exterior
material of the southern facing wall,
such as masonry, wood, aluminum,

(9) An approximation of the
proportion of glass area of the southern
facing wall, such 1 less than 25 percent,
23-75 percent. more than 75 percent,

(10) Location of primary space heating
nd water heating systems

(i) Whether outside of or within the
building.

(n) 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
combintion thereof.

f 450 43 Content. of an energy audit.

(a) An energy audit shall contain the
information required for preliminary
energy udit, in ccordance with
§ 450 42, and shall also Include a
description of

(1) Major changes In functional use or
mode of operation planned in the next
fifteen years. such as demolition,
disposl. rehabilitation, or conversion
from office to warehouse;

(2) For a building in excess of 200.000
gross square feet. if available

(i) Peak electric demand for both daily
and annual cycles; nd

(ii) Annual energy use by fuel type of
the major mechancial or electrical
systems if the information is available
or can be reasonably estimated.

(3) Terminal heating or cooling, or
both. such s radiators, unit ventilators.

396

fancod units, or double-duct reheat
systems.

(4) Building site nd structual
characteristics related to wale: energy or
other renewable resource potential,
including but not limited to

(i) Climatic factors, specifically
(A) Average annual heating degree

days and cooling degree days.
(B) Average solar insolation by month.
(C) Average monthly wind speed. and
(it) Roof characteristics. including,
(A) An Identification of primary

structural component such as steel,
wood, concrete; nd

(B) Type of roofing material such as
shingles, slate, or built-up materials, and

(5) A description of general building
conditions

(Li) An energy udit shall
(1) Indicate that appropriate energy

conservation maintenance and
operating procedures have been
implemented for the building, supported
by demonstration based on ctual
records, that energy use has been
reduced in given year through changes
In maintenance and operating
procedures. by not less than 213 percent
from corresponding base penod
having degree day varis.ice of less
than 10 percent; or

(2) Recommend appropriate energy
conservation maintenance and
operating procedures. on the basis of an
on-site inspection and review of any
scheduled preventive maintenance plan,
together with a general estimate or
range of energy and cost savings if
practical. which may result from

(i) Effective operation of ventilation
systems and control of infiltra Zion
conditions, including

(A) Repair of caulking or
we,therstripping around window. and
doors.

(E) Reduction of outside air latake,
shutting down ventilation systems in
unoccupied areas. ar shutting down
ventilation systems when the building is
not occupied; and

(C) Assuring central or unitary
ventilation controls, or both, are
operating properly;

(n) Changes in the operation of
heating or cooling system, through

(A) Lowenng or raising indoor
temperatures,

(B) Locking thermostats.
(C) Adjusting supply or heat transfer

medium temperatures. and
(D) Reducing or eliminating heating or

cooling el night or at times when
building or complex is unoccupied:

Chnges in the operation of
lighting systems through

(A) Reducing illumination levels;
(B) Maximizing use of dmylight,
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(C) Using higher eMcloney lampse and
(D) Reducing or eliminating evening

doming of buildings:
(iv) Changes In the operation of wter

systems through
(A) Repairing !Calm
(B) Reducing the quantity of water

used. g.. flow restrictors,
(C) Lowering settings for hot water

temperatures.
(D) Raising settings for chilled wter

temperature.. and
(v) Changes in the maintennce and

operating procedures of the utility plant
nd distribution system through

(A) Cleaning equipment
(B) Adjusting air/fuel ratio:
(C) Monitoring combustion,
(D) Adjusting fan, motor, or belt drive

systems.
(E) Maintaining stem traps, nd
(F) Repairing distribution pipe

insulation, and
(vi) Such other actions as the State

may determine useful or necessary,
consistent with the purposes of the
energy audit and cceptable cost
constraints of section 450 46.

(c) Be sed on information gathered
under paragraphs () and (b) of 450 42.
nd paragraphs (a)(1) nd (2) of this
section, an energy audit shll indicate
the need. if ny, for the acquisition and
installation of energy conservation
measures and shell Include n
evlution of the need nd potential for
retrofit based on consideration of one or
more of the following

(1) An energy use index or indices, for
example. Btu's per gross square foot per
yean

(2) An energy cost index or indices.
for example, annual energy costs per
gross square foot_ or

(3) The physical characterisitics of the
building envelope and major energy-
using systems.

(d) Based on informtion gathered
under paragraph (c) of 450 42 and
subparagraph ()(4) of this section, n
energy audit shall include an indication
of whether building conditions or
charactenstics present an opportunity
for use of solar heating nd cooling
systems or solar hot wter systems

(e) An energy audit may include an
assessment of the estimated costs nd
energy and cost savings likely to result
from the purchase nd installation of
one or more energy conservation
measures

I 450.44 Auditor qualifications.

Subject to the pproval of the
Secretary, Stte shall develop
procedures for estblishing the
qualifications of auditors who will
conduct energy udits in accordance

with Subpart B of lo CFR Part 455
which

(a) Ascertain that a person conducting
the energy audit I. qualified by virtue of
successful completion of an pproved
training program or demonstration of
equivalent skills gained by prior training
and experience. together with familiarity
with the systems nd operations of the
types of buildings being audited.

(b) Assure that the person responsible
for the energy audit Is not the person
directly responsible for the day.to-day
operation of the building being audited.

(c) Assure disclosure by an auditor of
her or his financial interests relating to
the energy udit or ny energy
conaervtion measures. including solar
energy or renewable resource measures,
reviewed or recommended by the audit.

I 450.45 Audtt reports.

() The results of preliminary energy
audit or an energy audit. conducted in
accordance with the requirements of
this subpart. shll be contained in n
audit report. Unless claim of
confidentiality is mde by an audited
institution based upon a specific
provision of the Freedom of Information
Act. 5 U S C 552. nd both the claim nd
reason for confidentiality are submitted
with the audit report or within 10 days
from the date the owner receives the
report, an udit report shall be
considered public informtion and will
be made available for public review
upon request

(b) Preliminary energy audit reports
nd energy audit reports shall be
furnished to the State, and the owner
and operator of the building audited.

(c) An udit report for n energy audit
shIl include statement signed by the
auditor that

(1) The auditor meets the applicable
qualifications as set forth in 4 450 44,

(2) The auditor has indicated any
financial interests in accordance with

450 4+ and
(3) The audit was conducted in

accordance with the requirements of
450 4?

(d) The audit report shall state that
implementation of energy conservation
maintenance and operating procedures
re a condition for eligibility for
receiving Federal assistance under the
technical assistance program. described
in 10 CFR Part 455

450 46 Cost of energy audits.

(a) Except as provided in paragraph
(b) of this section. the allowable cost of
an energy audit under this program for
the purpose of calculating the Federal
share thereof, shell not exceed the
following-
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(l)) Where necessary. Stales may
increase the allowable cost of
particular energy audit. priividrd thnt
the tote] of ail sudi int reas .1 does not
exceed 15 percent of the ispplicuble
Stte llocation. A State may permit
increases for

(1) The amount necesaary to enable
personnel from insitutions having few
buildings or in reiaote locations to
attend training sessions qualifying them
to perform energy udits,

(2) The mount necessary to provide
transportation to perform energy audits
of buildings in remote locations. and

(3) The amount necessary to conduct
energy audits for a building having n
unusually complicated system or
configuration, however this increase
may not exceed 50 percent of the
allowable cost for an individual
building

PART 455GRANT PROGRAMS FOR
SCHOOLS AND HOSPITALS AND
BUILDINGS OWNED BY UNITS OF
LOCAL GOVERNMENT AND PUBUC
CARE INSTITUTIONS

7 Subchapter D. Chapter 11 of Title 10
Code of Federal Regulations. is
amended by estblishing Part 455 s
follows

Subpart AGeneral Provisions

Sec
453 1
453 2
45.3 3
45.3 4
455 3

Purpose and scope
Definitions
Administration of grants
Recordkeeping
Suspension and termination of grants

Subpart 8Preliminary Energy Audit and
Energy Audit Grant Procedures

455 10 Purpose nd scope
455 II Financial assistance
455 12 Cost shanng
433 13 Alloca tion of funds
455 14 Submission and review of

applications
435 13 Content of spplIca lions
455 18 Us. of funds
453 17 Reporting requirements

Authodty- Title III of the National Energy
Conservation Policy Act. Pub L 95e19, 92
Slat 3209 et seq. which establishes Parts G
nd H of Title Ill of the Energy Policy nd
Conservtion Act Pub L 94-163, (42 U S
6321 et seq) sec 36510(2) (42 U S C
6325(e)(2) of th Energy Conserstion nd
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Production Act. Pub L 14-3*5, (42 Li S C. eam
et see Deparusimi of Easegy Oilp&AWI UOS
Act. Mb. L (el U.H.C. not .4 Nog.)

Subpart 1Gonetre1 Provisions

416.1 Porpoise Ind mops.
(a) This part establishes programs of

financial assistance pursuant to Parts 1
and 2 of Title 111 of the National Energy
Conservation Policy Act. Pub. L 95-019,
92 Stat. 306 et seg.. which adds Parts C
nd H. respectively, to Title III of the
Energy Policy nd Conservation Act,
Pub L 94-153, 42 U.9 C. 6321 el seq.

(b) This subpart authorizes grants to
States or to public or non-profits schools
a nd hospitals to assist them in
conducting preliminary energy audits
and energy audits. in identifying and
implementing energy conservation
maintenance and operating procedures
and in evaluating, acquiring and
installing energy conservation measures,
including solar energy or other
renewable resource measures. to reduce
the energy use and antictpated energy
costs of buildings owned by schools,
and hospitals.

(c) This wubpart also motorizes grants
to States or =its of local government
a nd public care institutions to assist
them in conducting preliminary energy

udits and energy 'indite, in identifying
nd implementing energy conservation

maintenance and oprating procedures
nd in evaluating energy conservation
measures, including solar energy or
other renewable resources measures, to
reduce the enerr, use and anticipated
energy costs of buildings owned by units
of local government a nd public cans
institutions.

4 34.2 Detions.
"Act", as used in this part mens the

Energy Policy and Conservation Act.
Pub L 44-163. 42 U C.. 6321 et seq as
amended by the National Energy
Conservation Policy Act. Pub L 95-819,
92 Shit 32013.

-Auditor" means any person who is
qualified in ccordanoe w th 10 CYR
450 44 to conduct an energy audit

"Building" means any structure, the
construction of which was completed on
or before April 20, 1977, which includes
a heating or cooling system, or both.

"Complex" means a closely situated
group of buildings on a continguous aite.
or a closel} situated group fo buildings
served by central utility plant, such as
a college campus or a multi-building
hospital

"Construction completion" means the
date of issuance of an occupancy permit
for a building.

"Cooling degree days" means the
nnual sum of the number of Fahrenheit

degrees of each day's mean temperature
above 85 for a given locality.

"DOE" means the Department of
Energy

"Energy audit" means any survey of
building or complex conducted in
accordance with the requirements of
Subpart E of 10 CFR Part 450.

"Energy conservation maintenance
nd operating procedure" means
modificaling in the maintenance and
operations of building nd any
installations therein, which are desired
to reduce the energy use In such building
and which require no significant
expenditure of funds.

"'Energy conservation memeure"
means a n instfistion or modification of
an installation in building which is
primarily intnded to reduce energy
consumption or allow 'ne use of n
alternatoie energy source, including, but
not limited to

(1) Insulation of the building structure
and systems within the building;

(2) Storm windows and doors.
multiglazed windows and doors, hesit
absorbing or heat reflective glazed and
coated windows and door systems,
additional glazing, reduction, in glass
area, and other window and door
system modifications;

(3) Automatic energy control systems;
(4) Equipment required to operate

variable steam, hydraulic, and
ventilating systems adjusted by
automatic energy control systems;

(5) Active or passive solar space
heating or cooling systems. solr electric
generating systems, or any combination
thereof:

(6) Activr or passive solar water
heating systems,

(7) Furnace or utility plant and
distribution system modifications
including

(A) Replacement burners, furnaces.
boilers, or any combination thereof,
which substantially inextase the energy
efficiency of the heating system.

(B) Devices for modifying flue
openings which will increse the energy
efficiency of the heating system.

(C) Electrical or mechanical furnace
ignition systems which replace standing
gas pilot lights, and

(D) Utility plant system conversion
measures including conversion of
existing oil and gas-fired boiler
installations to alterntive energy
sources Including coal:

(8) Caulking and weatherstripping,
(9) Replacement or modification of

lighting fixtures to increase the energy
efficiency of the lighting system without
Increasing the overall illumination of
facility, unless such increase in
illumination Is necessary to conform to
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any applicable State or local building
code or. if no such code applies, the
increase is considered appropriate by
the Secretary-,

(10) Energy recovery isystemr
(11) Cogeneration systems which

produce Nteam or forms of energy such
as hest, iss well as electricity for use
primarily within building or complex
of buildings owned by en eligible
institution and which mud such fuel
efficiency requirements us the Secretary
may by rule prescribe,

(12) Such other measures Ass the
Secretary identifies by rule for purposes
of this part, as act forth fn Subpart D of
10 CFR Part 450; and

(13) Such other measures s a grant
application shows will save
substantial amount of energy and as are
identified in an energy audit in
accordence with Subpart C of 10 CFR
Part 450.

"Grantee" means the person aimed in
the Notification of Grant Award as the
recipient of the grant.

"Grant program cycle" means the
period of time specified by DOE which
relates to the fiscal year or years for
which monies are appropriated for
grants under this part, during which one
complete cycle of grant activity occurs,
including fund liocations to the States,
receipt, applications review, approval or
disapproval, and grant a wards.

"Governor" means the chief executive
officer of a State, including the Mayor of
the District of Columbia, or a person
duly designated in writing by the
Governor to act on her at his behalf.

"Healing or Cooling System" means
any mechanical systems for heating or
cooling conditioned reas of a building.
For purposes of this part any
mechanicl system for distributing air
throughout the building is considered a
cooling system.

"Heating degree days" means the
annual sum of the number of Fahrenheit
degrees of each day's mean temperature
below 65' for a given locality

"liospital" means a public or
nonprofit institution which is general
hospital, tuberculosis hospital, or any
other type of hospital. other than
hospital furnishing primrily domiciliary
care and which is duly authorized to
provide hospital services under the laws
of the State in which it is situ tad_

"Hospital facilities" means buildings
housing hospital and related facilities,
including labortories, laundries,
outptient deprtments, nurses' horns
and training facilities and central
service facilities operated in connection
with a hospital, and lso includes
buildings housing education or training
facilities for health professions
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personnel operated as an integral part of
hospital
"Indian tribe" means any tribe, band.

nation, or other organized group or
community of Indiana. including any
Alaska native village. or regional or
village corporation. as defined in or
established pursuant to the Alaska
Native Claims Settlement Act. Pub. L

BS Stat. ea& which (a) is
recognized es eligible for the spedal
programs and services provided by the
United States to Indians because of their
status as Indians: or (b) is located on. or
in proximity to. Federal or State
reservation or rancheria.

"Local educational agency" means
public board of education or other
public authority or nonprofit
Institution legally constituted within, or
otherwise recognized by. State for
either dministrative control or direction
of. or to perform administrative services
for, a group of schools within a State.

"Maintennce" means activities
undertken In a building to ssure that
equipment and energy-using systems
operate effectively and efficiently

"Milli/a American" means a person
who is a member of an Indian tribe

-Operating" means the operation of
equipment and energy-using systems in
a building to achieve or maintain
specified levels of environmental
conditions or service.

-Owned- or "Owns" means a
property interest, including without
limitation a leasehold interest, which is,
or shall become, a fee simple title in a
building or complex

-Preliminary energy audit" means any
survey of a building or complex
conducted in accordance with the
requirements of Subpart E. of 10 CFR
Part 450

"Public care institution" means a
public or nonprofit institution which
owns

(1) A facility for long-term cart.
rehabilittion facility, or public health
center, s described in Section 1533 of
the Public Health Service Act (42 U S C
300t-3, M Stet 2270), or

(2) A residential child cre center,
which is an institution, other than a
foster home, operated by a public or
non-profit institution and is primarily
intended to provide full-time residential
care with an average length of stay of at
lest 30 days for at least 10 minor
persons who ars in the care of ouch
institution as result of a finding of
abandonment or neglect or of being
persons in need of, treatment or
supervision.

"Public or nonprofit institution"
means an institution owned and
operated by

(1) A State. political subdivision of
State or n agency or Instrumentality of
either or

(2) A school or hoepital which lc or
would be in the case of such entitles
situated in American Samoa. Guam,
Puerto Rico. nd the Virgin Islands.
exempt from income tax under Section
501(0(3) of the Internal Revenue Code of
1954, or

(3) A unit of local government or
public care institution which is, or
would be in the case of such entitles
situated in American Samoa, Guam,
Puerto Rico, nd the 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, nd is legally authorized
to provide, elementary education or
secondary education, or both, on a day
or residential basis:

(2)(A) Provides, and is legally
authorized to provide. program of
education beyond secondary education,
on day or residential basis:

(B) Admits as students only persons
having a Certificate of gradution from
school providing secondary education.
or the recognized equivalent of such
certificate,

(C) Is accredited by nationally
recognized accrediting agency or
association, and

(D) Provides an educationi program
for which it awards a bachelor's degree
or higher degree or provides not less
than a two-year program which is
acceptable for full credit toward such a
dcgree at any institution which meet.
Ihe preceding requirements and which
provides such a program,

(E) Provides not less than a one-year
program of training to prepare students
for gainful employment in a recognized
occuption and which meets the
provisions cited in subdivisions (A), (B),
and (C) of subparagraph (2) above. or

(4) Is a local educational agency
"School facilities" means buildings

housing classrooms, laboratories,
dormitories, athletic facilities, or related
facilities operated in connection with a
school

"Secretary" means the Secretary of
the Department of Energy

"State" means, in addition to the
several States of the Union, the District
of Columbia, Puerto Rico, Guam,
American Samoa, and the Virgin
Islands

"State energy agency" means the
State agency responsible for developing
State energy conservation plns
pursuant to Section 382 of the Energy
Policy nd Conservation Act, or, if no

:39q

such agency exists, State agency
designted by the Governor of ouch
State to prepare and submit tha..State
plan required under Section MN of the
Energy Policy and Conservation Act, Ala
amended by the Energy Conservation
and Production Act.

-Stats hospital facilities agency-
means n existing agency which is
broadly representative of due public
hospitals and the nonprofit hospitals, or.
if no such agency exists, an agency
designated by the Governor of such
&ate which conforms to ths
requirements of this definition.

"State school facilities agency" means
an existing agency which is broadly
representative of public institutions of
higher education, nonprofit institutions
of higher education, public elementary
nd secondary schools, nonproft
elementary and secondary schools.
public vocational education institutions,
nonprofit vocational education
institutions, and the interests of
handicapped persons in State or, If no
such gency exists, an agency which is
designated by the Governor of such
State which conforms to the
requirements of this definition.

-Technical ssistance" mens a
program or activity for (I) the conduct of
specialized studies to identif and
specify energy savings and relted cost
savings that are likely to be realized as
a result of either modifying maintenance
and operating procedures in building,
or both, and (2) the planning or
administration of such specialized
studies For States, schools and
hosptials, wliiLh ere eligible to receive
grants to carry out energy conservation
measures, the term also means the
planning or administration of specific
remodeling, renovation, repair,
replacement. or insulation projects
related to the installation of energy
conservation solar energy or renewable
resource measures in building

"Unit of local government' mean, the
government of a county, municipality,
parish, borough, or township, which is
unit of general purpose government
below the State, determined on the basis
of the same principles as are used by the
Bureau of the Census for general
statistical purposes, the District of
Columbia. American Samoa. Guam, and
the Virgin Islands, the recognized
governing body of an Indian tribe which
governing body performs oubstantial
governmental functions, libraries owned
by any of the foregoing, and public
librsries which serve II residents of a
political subdivision below ths State
level. such as a community, district or
region, free of charge and which deny.
t least 40 percent of their operating
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funds from tax revenues of taxing
uthority beiow the State level.

455.3 Admstration of grants.
(e) Grants provided under thia pail

shall comply with applicable law
including, but without limittum, the
requiremsnts of

(1) Federal Management Circular 73-2.
34 CFR Part 251. entitled "Audit of
Federal Operations and Programs by
Executive Branch Agencies".

(2) Federal Management Circular 74-4.
34 CFR Part 255. entitled "Cost
Principles Applicable to Grants and
Contracts with Stale and Local
Governments ,

(3) Office of Management and Budget
Circulr A-102. 42 FR 45828. entitled
*Uniform Administrative Requirements
for Grants-in-Aid to State and Local
Governments".

(4) Office of Management end Budget
Circular A-110, 41 FR 32016. entitled
Grants and Agreements with

Institutions of Higher Education.
Hospitls, nd Other Nonprofit
Organizations".

(5) Office of Mnagement nd Budget
Circular A-09, entitled "Catlog of
Federal Domestic Assistance".

(8) Office of Mngement and Budget
Circular A-97, entitled "Rules nd
Regulations Permitting Federal Agencies
to Provide Specialized or Technical
Services to State nd Local Units of
Government under Title III of the
Intergovernmental Coordination Act of
1968,

(7) Treasury Circular 1082. entitled
Notification to States of Grant-in-Aid

Information" and
(8) Civil rights requirements of law

administered pursuant to the DOE
Organization Act nd the following
public laws Title VI of the Civil Rights
Act of 1964. Section 16 of the Feder1
Energy Administration Act of 1974.
Section 401 of the Energy
Reorgnization Act of 1974. Title LX of
the Higher Educcion Amendments of
1972. Section 504 of the Rehbilitation
Ac' of 1973. nd the Ase Discrimination
A of 1975

(b) Grants provided under this prt
shall comply with such additionI
procedure:. apphcable to this part as
DOE Mr.y from time to time prescribe for
the sdministrtion-of grants

# 155 4 Recorditimping,

Each State or other entity within a
State receiving financial assistance
under this prt shall make and retain
records required by DOE, including
records which fully disclose the amount
and disposition of the financial
ssistance received, the total cost of the

administration nd the activities for
which assistance Is given or used, the
source nd amount of any funds not
supplied by DOE: and any data nd
Information which DOE determines are
necessary to protect the Interest of the
United States and to facilitate an
effectRe financial audit nd
performance evluation. The Secretary.
or any of her or his duly uthoriied
representatives, shall have ccess, until
three years eter the completion of the
activities Involved, to ny books.
documents, receipts or other records
which the Secretary determines are
related or pertinent. either directly or
indirectly, to any financial assistance
provided under this part.

I 455 5 Suspension and termination of
granta.

The Secretary may suspend or
terminate financial assistance under a
previously approved application if the
Secretary determines the applicant has
failed to comply substantiIly with the
terms and conditions set forth In the
application nd this prt Suspension
rind termination procedures shall be a
set forth in OMB circulars A-102 and A-
HO as applicable

Subpart BPrellminary Energy Audit
and Energy Audit Grant Procedures

1155.10 Purpose and scope.

(a) This subpart contains the
regulations whereby the Federal
Government shall provide financial
assistance for preliminary energy audits
and energy audits

(b) Preliminary energy audits are to be
performed by States for the purpose of

) Determining the energy uae
characteristics of eligible school and
hospital facilities, and buildings owned
by units of local government and public
care insitutions. including the size, type.
rate of energy use and major energy
using .1 stems of such buildings within
the State.

(2) Establirhing a data base from
which reasonably accurate estimates
can be mnde of the number of eligible
institutions. the number of qulifying
buildings and patterns of energy
conservation needs including an
indication of the opportunities for use or
solar or other renewable energy sources
and

(3) Assisting States in development of
a sound and complete State Plan which
is a prerequisite to receipt or financial
assistance for technical assistance or
energy conservation, measures.
including solar energy or other
renewable resource measures

31

(c) Energy Audits are to be performed
by Slates or elgible schools. hospitals.
units of local genernment nd public
care institutions for the purpose of

(1) Determining the energy use
characteristics of eligible school and
hospital fur:fifties. und buildings owned
by units of local government nd public
care institutions including the size, type.
rate of energy use nd maior energy
using systems of such buildings within
the State.

(2) Identifying and encouraging
adoption of energy conservation
maintenance nd operating procedures.

(3) Indicating potential, if any, for
acquiring and Installing energy
conservation measures, including
possible use of solar energy or other
renewable resources, and

(4) Providing. to the greatest extent
practical, consistent information
necessary to identify those buildings to
receive priority for additional financial
assistance

155.11 Financial aaalatanca.

(a) DOE shall provide financial
assistance from sums appropriated only
upon application in accoidance with the
provisions of this subpart

(b) The Secretary may make grants for
purposes of conducting preliminary
energy audits and energy audits of
school facilities and hospital facilities

(c) The Secretary may make grants for
purposes of conducting preliminary
energy audits nd energy audits of
buildings owned oy units of local
government and public care
insititutions

155.12 Cost sharing.

(a) Amounts made available under
this subpart. together with any other
amounts made available from other
Federal sources, may not be used to pay
more than 50 percent of the costs of a
preliminary energy audit or an energy
nudit, except as provided in paragraph
(b) of this section

(b) The Governor of a State may
request grant of up to 100 percent of
the costs of any preliminary energy
audit or energy audit for schools or
hospitals When fmancia: assistance in
excess of the 50 percent cost share
limitation is provided to a Stale the SUM
allocated to that State for technical
assistance and energy conservation
measures, including solar or other
renewable resource measarea shall be
redured by an equI amount Such funds
shall be reallocated amung all other
States on the same basis as the initial
allocation The Secretary may make
such a grant if the State has
demonstrated that
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(1) The State would otherwise be
unable to participate in the pregremz
and

(2) The amount of the additional
flnencial assistance requested is the
minimum necessary to allow the State to
pertidpate.

(c) Where a State has expended funds
without financial asenstance under this
subpart for the conduct of preliminary
energy audits or energy audits
commenced on or after November 9,
1976. the Secretary may. upon
application and approval under this
subpart, accept all or any portion of
such expenditures s constituting State
matching funds.

(d) To the extent that funds allocated
to a State for preliminary energy audits
and energy audits are not needed
because ell potentially eligible buildings
have had or will have an energy audit or
its equivalent conducted, such funds
may be made vailable for technical
ssistance or energy conservtion
measures. DOE shall, upon request by
the State, redistribute funds not needed
for preliminary energy udits end energy
audits to the State llocation for
technical ssistance or energy
conservation measures, s approprite,
and such funds shall be in addition to
those which would ott-- wise be
available for such purposes.

(e) Amounts made available from
other than Federal sources shall come
from State, local, or pnvate sources and
shall not be derived from revenue-
sharing or any other Federal source, as
determined by the Secretary

1 435 13 Ariocation of fund.
() Financial assistance for conducting

preliminary energy audits and energy
audits of school facilities and hospital
facilities shall be allocated among the
States by multiplying the sum available
by the allocation factor (F)

(b) Financil assistance for
conducting preliminary energy audits
and energy audits of buildings owned by
units of local government and public
care institutions shall be allocated
among the States by multiplying the sum
available by the allocation factor (F)

(c) The alloction factor (F) shall be
determined by the formula-

- ( .1 )* ( .7 SP ) I .2 SC )
( n ( ( NC

where. as determined by DOE
(1) n is he total number of States.
(2) SP is the population of the State. s

determined from 1970 census estimates,

-Current Population Reports" Series p-
23. number 042. or territory as
determined from 1973 census estimates.
-Current Population Reports" Series p-
l.& numbsr eat

(3) NP is 217,1120,000, the total
population of all States:

(4) SC is the sum of the State's heating
and cooling degree days. as determined
from Nekpnal Oceanic and Atmosp%---tc
Administration data for the thirty ye-:
period. 1941 through Vett and

(5) NC is 347,729, the sum of ll States'
heating nd cooling degree days.

(d) Financial assistance llocated to
State pursuant to this subpart for a grant
program cycle which remins
unobligated t the e.,c1 of the grant
program cycle shell, if vailable, be
reallocated under paragraphs (a) or (b)
of this section, s appropriate, In the
subsequent grant progrnm eyrie

f 455.14 Submisslon and review of
appdcations.

(a) To be eligible to receive financial
assistance, Stte shall complete and
submit an original copy of the
application to the Secretary Such
application shall be signed by the
Governor or his designee.

(b) The first State application shall be
submittzd not later thn 30 days eter
the effective date of this subpart.
Subsequent State applications shall be
submitted for each grant program cycle
on or before the date established by the
Secretary for

(1) Schools and hospitals,
(2) Buildings owned by units of local

government and public care institutions,
or

(3) Both
(c) The State shall consult with

representatives of schools, hos,)itals.
units of local government and public
cre institutions during the preparation
of pplications for financial assistance
for preliminary energy ucilts and energy
audits

(d) The Governor may request an
extension of the submission date for
State's application by sending a written
request to the Secretary prior to the date
upon which it is due An extension will
only be provided for good cause shown
Such a request shall include bnef
discussion of work remaining to be done
on the application and time required for
its completion An extension shll not
exceed 00 days except where additionl
time my be required by a State to enact
enabling legislation. or where the
Secretary finds An additional extension
to be consistent with the overall
objectives of the Act nd the
requirements of this subpart.

(e) The Secretary shall review each
timely Stte application and provide
finandal assistance if the Secretary
determines that the pplication meets
the objectives of the Act and the
requirements of this subpart.

MAU or any portion of an application
under this section may be disapproved
to the extent that funds are not
available under this subpart to carry out
such application or portion thereof

(g) The Secretary shall state in writing
the reasons eny application is
disapproved Applications not pproved
by the Secretary may be resubmitted by
the applicant at any time within the
grant program cycle in the same manner
as the originl application, and the
secretary shall approve such
resubmitted pplication if it Is found to
be in compliance with the requirements
of this subpart Amendments of n
application shall, except as the
secretary my otherwise provide, be
subject to approval in the same manner
as the original pplication.

f 455.15 Content of apptleations.

(a) An application shall contain
(1) The name and mailing address of

the proposed State gruntee;
(2) A budget which shall include

identification of the sources, amounts,
and intended us. of non-Federal funda
required to meet the cost-sharing
provisions of section 455 12. and

(3) Assurance that udit procedures to
be employed will meet the requirements
of Subpart E of 10 CFR Part 450.

(b) For each program for which
financial ssistance is sought, State
application shall lso contain

(1) A timetable. Including listing of
milestones for the activities to be
carried out by calendar quarters for
each program for which financial
assistance will be provided:

(2) A description of materials to be
developed and adopted, or an
identification of existing mterials to be
used, to meet the requirements for
conducting preliminary energy udits
and energy audits set forth in Subpart E
of 10 CFT Part 450. including provision
of data concerning heating degree days,
cooling degree days. insulation, and
wind speed for regions within the State:

(3) A description of the training to be
provided those persons who will
conduct energy audits Such training
shall, at a minimum, use as instructors
architects or engineers who have had
practical experience in performing
energy audits The minimum
qualifications of those attending the
!ruining course. and the minimum
qualifis.allons of those who will he
permitted to perform energy audits
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without having attended the training
course, shall also be described.

(4) An explanation of how the size of
the sample and the selection of sample
buildings will be determined in those
instances where a sampling
methodology is used in the conduct of
preliminary energy audits.

(5) A description of the method which
will be used to advise eligible
Institutions of the vallebIlity of
a salatnce under this subpart, and the
mounts available by categories of
institutions as determined under
paragraphs (c)(3) and (dX2) of this
section.

(c) A State pplication foe financial
assistance to conduct preliminary
energy audits and energy audits of
school and hospital facilities shall
contain

(1) A description of the procedures the
State will use to provide funding or
services to those schools and hospitals
which re willing and able to conduct
their own energy uclits;

(2) A justification for any funding
applied for in excess of the 50 percent
limit provided in paragraph (a) of

455 12:

(3) A description of the method by
which funds will be apportioned
between school facilities nd hospital
facilities, including justification for the
apportionment if fewer than ll such
facilities will be udited,

(4) An explanation of the manner in
which activities to be conducted shall
be consistent with

(i) Related State programs for
educational facilities in such State, and

(ii) State health plans under Sections
1524(c)(2) (42 U S C 300m-3; 88 Stat.
2247) and 1803 (42 U S C 3000-2, 88 Stet
2259) of the Public Health Service Act.
rid

(5) A descnption of the actions tken
by the State to solicit and consider the
views of representatives of schools nd
hospitals during the preparation of the
Stte's ppliction.

(d) A Stte application for financial
assistnce to conduct preliminary
energy udits and energy udits of
buildings owned by units of local
government and public care institutions
shall contain description of

(1) The procedures the State will use
to provide funding or scrvices to those
units of local government nd public
care institutions which are willing nd
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 justification
for the pportionment if fewer than all
these buildings will be audited, and

(3) The action taken by the State to
aolidt end consider the views of
representatives of units of local
government nd public care institutions
during the preparation of the State's

pplication.
(a) A State pplication shall set forth

procedures
(1) By which buildings or complexes

eligible for preliminary energy audits
nd energy audits will be Identified, and

a listing thereof prepared and
maintained

(2) For the State to participate, on
selective sampling basis, in the
performance of on-site energy audits to
assure tht the findings present a
reasonably thorough and accurate

00000 ment of the buildings surveyed.
and

(3) For the State to conduct follow-up
visits, on selective sampling basis, to
ascertain the degree of implementation
of energy audit results.

455.111 Use of funds.

() A State shall either carry out
preliminary energy audits and energy
audits of schools and hospitals. or
provide for the conduct of such audits
by schools and hospitals, through use of
funds which the State hs received
pursuant to paragraph (b) of 4 455 11

(b) A Stute shall either carry out
preliminary energy audits and energy
audits of buildings owned by units of
local Einv.r-- uou pubtic care
institutions, or provide for the conduct
of such audits by units of local
government and public care institutions
through the use of funds which the State
has received pursuant to paragraph (c)
of 4 455 11

(c) No financial assistance provided
under this subpart shall be expended
for

(I) The audit of
(I) A vacant, unused or condemned

building,
(ii) A stadium whtch is part of a

school facility used primarily for
exhibitions or which admission is
charged nd which is not also generslly
used for Intramural sports and physical
fitness programs generally available to
all students, or

(ill) A building or complex owned by a
unit of local government or s public care
institution

(A) Not primarily occupied by such
Institution, or

(13) Which is intended for seasonal
use, end

(2) The purchase or acquisition of any
single piece of equipment or personal or
personal property costing more than
5300 to be used in conducting
preliminary energy audits or energy

audits, unless prior written pproval
been obtained from DOE.

(d) Of the finncial assistance
privided to a State under this subpart,
not more than 15 percent shall be
expended for

(1) Administrative expense*:
(2) Development of materials for the

cunduct of preliminary energy audits
and energy audits,

(3) Training of personnel to conduct
energy udits;

(4) For conducting preliminary energy
audits and sample energy audits. nd

(5) For monitoring and evaluation.
(e) At least 75 percent of the financial

ssistance provided under this part shall
be used in conducting energy audits of
buildings, including costs of personnel
attendlr- training sessions conducting
by the S,ate preparatory to performing
energy audits

455.17 Reporting requirements.
(a) Each State receiving financial

assistance under this part shall submit
to DOE to a quarterly program
performance report and a quarterly
financial stmement. The reports shall be
submitted to DOE within 15 days
following the end of each calendar
quarter

(h) The quarterly program
prrforniunce report shall include

(1) For those buildings which have
vcd preilioindry energy mi.obt or

an energy audit, a summary of the
categories, types of ownership,
functional uses, gross square feet and
energy use levels, and

(2) For those buildings which have
received an energy a udit

(A) An estimse of the savings
anticipated from energy conservaion
operation and maintenance piocedure
changes identified, and

(B) An approximation of the energy
savings indicated from applicable
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 audit indicates potential for
energy conservalon measures including
solar energy and renewable resource
measures

(c) The second quarterly report shall
also Include

The total sum required for energy
audits of buildings whose owners have
been dvised of selection to receive an
energy audit,

(2) A copy of the materials adopted by
the State for conducting energy audits.

(3) The apportionment of funds
pursunt to subpaiagraphs (c)(3) and
(d)(2) olS 455 15 and the data on which
such apportionment was based,
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(4) The haling of institutions and their
building, compiled pureuant to the
provisions of paragraph (eX1) I MA&
summarized by category. types of
ownership, and functional ear.

(3) Any necessary revisions to the
estimate of tha characteristics and
my conservation pdendal of
buildings owned by elklible insititutions
resulting from the sample preliminary
energy audits, 11 sampling approach
was used.

(d) Copies of preliminary energy audit
and energy audit reports made by or
furnished to the State under I 130.0 of
10 CFR Part 450 shall be submitted to
DOE together with the quarterly report.

(e) Reports shall contain such other
information as may be required by DOE.
Ira Dec 76-4NIM Plod 31-WM bill Nal

&LUNG COOK 110*-111 AI
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Part II

Department of
Energy
Technical Assistance and Energy
Conservation Measures: Grant Programs
for Schools and Hospitals and fa
Buildings Owned by Units of Local
Government and Public Care inatitutions
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DEPARTMENT Of ENERGY

10 CM Part 422

Tectedsd Assistance and Energy ,
Conemvatiou Memarem Grant
Programs fp Schools end Nospl Ihda
and for Buildings Owned by Unita of
Local Government and Pubes Care
Inatitutions

ammccr Department of Energy.

aCTIOlt rinal rule.

9UNMARY: The Department of Energy
(DOE) is isiiiiing a fine' regulation for
cost sharing grant programs to reduce
the energy use and anticipeted energy
costs for (1) schools and hospitals and
(2) buildings owned by units of local
government and public care institution&
These objectives are to be achieved by
providing financial assistance tor
identifying enew conservation
maintenance and operating procedure's
conducting technical assistance -

programs to identify and evaivate
attainable energy conservation
obl,tctivea; and, for schools and
hIspitals, acquiring and installing
energy conservation measure:. Including
solar and other renewable resource
measures. This is the second and final
segment of DOE regulations for
implewentation of programs established
pursuant to Title III of the Neional
Energy Conservation Poiicy Act
(NECPA). Pub. L 95-119.92 Stut. 32011.
The first portion of the programs
provides financial assistance for the
conduct of preliminary energy audits
and energy audits for schools, hospitals.
units of local eovernment and public
care institutions pursuant to regulations
published in the Federal Regisese on
April 2.1979 (44 FR 19340). Participation
in both phases of the programs is
voluntary. The Secretary may make
grants to schools, hospitals, urOs of
local goverrunent and public care
institutions for technical assistance
programa: to schools and hospitals for
energy conservation measures. including
solar and other renewable resource
measures, and to States for defraying
administrative costs.
DATElt This regulation is effective April
17, 1979. States must submit State Plans
to the Secretary on or before August 15,
1979 The first var.. program cycle for
technical assistance and enemy
conservation measures, including solar
and other renewable resource measures,
will begin on April 17. 1979 and will end
on February 1. IMO, :

P011 PUMP IMPOMMATION CONTACT:

Michael Willingham. or Ronald Milner.
Institutional Buildings Grants
Prosrams Division, Office of
Conservation and Solar Applications-
Room 4117, 20 Massachusetts Avenue,
N.W.. Washington, MC 20645 (292)
3711-4140

Lewis W. Shollenberger, Jr.. or Dennis
hi Moore, Office of the General
Counsel, Department of Energy. Room
3224. 20 Massachusetts Avenue, N.W.,
Washington, DC 20545 (202) 370-
4011.

Mark Friedrichs, Office of Policy and
Evaluation, Departnient of Energy,
Room 5315 1200 Pennsylvania
Avenue. N.W Washington, D.C.
20401 (202)1333-6505

SUPPLIM9NTARY INPOMMATIOet
L Introduction
EL Elements of the Program
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L intrnductiue
With the issuance of this final

regulation. the Department of Energy
(DOE) amends Chapter U of Title 10. '

Code of Federal Regulations, by adding
Subparts C through I to Part 455. This
regulation fulfills the remaining
requirements of litle III of the National
Energy Conservation Policy Act '
(NECPA). Pub. L 95-419, 92 Stat. 3204
which amended Title Lfi of the Energy
Policy and Conservation Act (SPCA).
Pub. L 94-1113. 119 Stat. 971. by adding
Parts G and H. to establish cost sharing
enerv Lonservation grant programs to
fund technical assistance programs for
schools. hospEsls, buildings owned by
units of local government and public
care institutions, and to fund the
acquisition and installation of energy
conservation measures, including solar
and other renewable resours measures.
for schools and hospitals.

On January 5, 1979, DOE published a
ProPossd Mullah:in which described
this grant progam and solicited
comments from interested persons (44
FR 1500). DOE received and considered
324 written comments and the testimony
of 54 persons presented at hearings held
In Washir a, D.C.; Chicago. Illinoili;
and &tett. Washington. on January 2.4--
24. 1079. Summaries of the major
comments received, a number of which
resulted in changes to the final rule, ars
discussed below.

On April 2,1979, DOE published a
final regulation implementing the first
portion of the energy conserve tine Jrant
programs established under Title Ul ot
NECPA (44 FR 19340). The first
of these programs will provide rattle/

3 1 5

assistance for the conduct of
preliminary energy audits and energy
audits to identity bulIctings suitable for
further energy conservation analysis, to
identity maintenance and operating
changes welch could save energy, and
to estimate the State-wide seed and
potential for conserving energy in
e ligible Institutions

This second portion of the energy
conservation pant programs authorised
by Title M of NECPA provides financial
assistance for schools, hospitals, units of
local lovernment and public care
institutions and coordinating agencies
for conductini technical assistance
programs to identity energy and cost
savings likely to be realized es g result
of modifying main tenzace and operating
procedures in a building and as a result
of implementing energy conservation
measures, including solar and other
renewable resource measures, in a
building. This regulation also provides
financial assistance for schools and
hospitals and coordinating agencies to
acquire and install energy conservation
measures to reduce energy consumption
or to allow the use of alternative energy
sources.

II. Elements of the Program

Initially. a State must formulate a
State Plan for the operation of these
grant Programs and have the State PI:n
approved by DOE. Upon approval of the
State Plan, a State enerv agency will
receive, review and rank apolications
for financial assistance for eligible
school., hospitals. units of local
government and public care institutions.
Applicants must prepare and forward
their applications to the State in
accordance with this regulation and the
approved State Plan. II applications are
determined by the State to be eligible
for assistance under this regulation and
the State Plan. the State will rank all
buildings covered by those applications
in order of priority for funding. The State
will then forward to DOE once each
grant Program cycle ell eligible
applications together with its rankings
of the buildings covered by those
applications. Amon"; other things, the

tate will also identify those buildings
proposed by the State for grant funding.
based on the priority ranking, and set
forth the funding by building,
recommended for each applicant

Upon approval of State
recommendations, DOE will make grant
awards to applicants for up to 50
percent of the cost of a technical
assistance program or energy
conservation measure. In addition. DOE
may make grant awards in excess of 50
percent of total costs to schools or
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hospitals in class oi severe hardship in
amounts recommended by the State in
accordance with its State Plan for up to
90 percent of the cost of technical
assistance prosram or energy
conservation measure. The total amount
of all such hardship funding in State
may not exceed 10 pernent of funds
allocated to that State in grant
program cycle

A State may also receive grants in
amounts not exceeding 5 penitent of an
grants made in State during a wren
grunt program cycle for the purposes of
defraying the costs of administering
technical assistance programs and
enerv conservation measures grants.

IIL Notice of Grant Program Cycle

DOE bas elected to Use "gra nt
program cycles" for all NECPA TItle Ill
grant progrems. For purposes of makins
grants for technical assistance programs
end energy conservation measures,
including solar and other renewable
resource measures, the first grant
provam cycle begins on the date of
publication of thie regulation. State
Plans under this regulation are due 120
days from the beginning of the cycle. For
fiscal year 1978, NECPA authorizes
appropriations in the amount of $180
million for schools and hospitals and
$17 5 =Mon for units of local
government and public care institutions.
Subject to the availability of these
monies. Table 5 presents the amounts
allocated to States for the first grant
program cycle Except as may otherwise
be specified by the Secretary. this first
grant program cycle for technical
assistance and energy conservation
measures shall end February 1. 1960.

IV Discussion of Major Comments and
Revisions

State Plan Submissions

Sections 394(a) and 40013(a) of EPCA
direct the Secretary to invite State
energy agencies of each State to submit
St .te plans to DOE within 00 days after
the effective date of this regulation.
However, the law also permits the
establishment of a longer period of time
for this purpose if them is "good cause"
for such action. Because the final
regulation for preliminary energy audits
and energy audits has been so recently
issued, and since the development of
State Ptans In great measure depends on
the results of the preliminary energy
audits conducted in accordance with
those final regulations, there is good
cause for extending the time in which
State Plans may be submitted to DOE.
Accordingly. f 45511 has been revised
to permit 120 days, rather than the 90

days Proposed. for their submission.
This extension should permit States IQ
conduct a sufficient number of
preliminary energy audits to insure
complete and comprehensive State
energy plannine.

Eligible Institutions and Buildings

Several comments addressed the
ranee of thatitutions that may be eligible
to receive grant funding. The definitions
that determine which instinitions are
eligible for Federal grant funds are set
forth in 10 CFR 465.2. States, as a result
of their licensing and oversight
authorities with respect to such
institutions, are in the best positioa to
apply those definitions to institutions
within their jurisdictions when they
review and evaluate grant applications.

Comments also addressed the ranee
of buildings that may be eligible far '
Federal financial assistance. Buildings
covered by applications from eligible
institutions that house resources for the
arts, humanitie. 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 11 such buildings
conform to the requirements of Part 455.
Although buildings owned by local
educational asencies and used primarily
as administrative buildings are eligible
for preliminary energy audit ind energy
udit funding. such administrative
buildings are not eligible for-grants for
technical assistance programs or energy
conservation measures.

Energy Conservation Maintenance and
Opercting Procedures

An important element of these grants
programs is the identification of energy
conservation maintenance and
operating procedures which require no
significant expenditure of funds. The
implementation of such procedures.
once identified by an energy audit or
technical assistance program, should
result in substantial energy savings.
Therefore. as prerequisite to further
participation in this progre the
proposed regulation required applicants
to implement all identified energy
conservation maintenance and
operating procedures prior to submitting
a grant application for a technical
assistance program or energy
conservation measure.

This requirement has been modified in
the final regulation to permit applicants
to be eligible for technical assietance
program or energy conservation
measure grants without having
implemented all energy conservation
mintenance nd operating procedures

31 6

if satisfactory written justification for
not implementing any loch procedure is
provided. Such justification will be
considered satisfactory if it
demonstrates that implementation of a
maintennce nd operating procedure
recommended by an energy audit report
or technical assistance report would
violate an applicable health or safety
code, would require special training for
maintenance or opereting personnel
which cannot be completed prior to
submitting grant application. or would
create other such overriding
circumstances that make
implementation impractical

Technical Assistance Analyst
Qualifications

NECPA directs that DOE establish
factors which may be used by a State in
prescribing criteria for identifying
persons qualified to conduct technical
assistance programs. It is essential th.at
only those individuals possessing the
relevanfbackground, training and
experience be considered s qualified
technical assistance analysts. Therefore
the proposed regulation required as a
minimum that technical assistance
analysth have experience in energy
conservation and be registered
professional engineers or architect-
engineer teams. Numerous comments
were received regarding these
qualification factors. Among other
things, it was suggested that the
qualification.s were overly restrictive
and that they excluded certain groups
from participating in the technical
assistance phase of the program. Others
suggested that Stties should be
responsible for establishing programs
for qualifying technical assistance
analysts. A number of comments stated
that mny architects and rclutectural
firms have the necessary experience to
perform technical assistance programa.
and suggested that architects be
permitted to conduct a technical
assistance program independently

It is the intent of this regulation to
establish minimum qualifications for
technical assistance analysts to insure
that participating institutions select
individuals or firms able to perform the
very complex and detailed technical
assistance program. ,,ccordingly. the
final regulation specifies that the
technical ssistnce analyst should be
registered professional engineer or.
ideally, an architect and n engineer
working as a team. However, the final
regulation has been modified to permit
State to specify such alternative
qualifications as It may deem
ppropriate nd s are included in its
approved State Plan Such alternative

-187-



2241 Fasheal Region, / Val. 44, No. 711 / Tiesdey. Aprfl 17, 1979 / Rolm and P.egulatioaa

qualifications must insure that the
technical assistance analyst has
sufficient experience and training to
perform all of the minimum
requirements of technical assistance
Prairies-

An actinic t-engineee teem provides
an espedally suitable combination of
professional &ins to perform the
comprehensive analysis of the building
oe buildings required for technical
assistance program. Several comments
raised questions concerning the effect of
the minimum requirements for technical
assistance analysts and the contractual
relationship between architectural firms
and engineering firms which desire to
perform jointly technical assistance
programs. No prior relationship I.
required nor was It DOE's intent to
preclude either member of the team.
individually, from functioning as the
prime contractor for technical
wistance program.

Severs) comments pointed out that the
provision which requires that technical
assistance analysts be free from
conflicting financial interests may
prevent technical assistance analysts
from performing the detailed design
functions which may be necessary under
the energy conservation measures phase
of these programa. This provision is
intended to exclude those individuals
having financial interest in the
products or equipment acquired and
installed under an energy conservation
measures grant A State must establish
procedures. as part of its State Plan, to
implement these requirements. These
procedures must also exclude any other
individuals having financial interests
which conflict with the proper
performance of their duties This
requirement should not be construed to
preclude technical assistance analyst,
from performing detailed design or
inspection services under the energy
conservation measure. phase of these
programs

Technical Assistance Procedures

It I. essential that technical
assistance program consist of
thorough survey and analysis of both
the building envelope and the building's
energy-using systems. A few comments
suggested that thermographic
inspections of the building be required
as part of a technical assistance
program While such methods are
valueble tool in nalyzing building. the
final regulation does not specify any
methods to be utilized as part of a
technical assistance program. It is left to
the discretion of the technical assistance
analyst to select the methods which, in
the nalyst's judgment, are the most

appropriate Sor dm building which is
being analysed.

Eligible Energy Conservation Measures

Several comments suggested that DOE
expand the grant programs for schonls
and hospitals to fund experimental
energy conservation measures A list of
previously demonstrated anew
conservation measures, including solar
and other renewable resource measures
least forth in 1 41542. Solar measures
eligible for funding Include both active
and passive solar energy systems. as
well as other renewable resourve
measure& This list is not all inclusive.
Other measures identified in a technical
assistance program or an energy audit
performed punuant to Subpart C of 10
CFR Part 454 which have an average
simple payback of more than 1 year and
less than 15 years may be included in
any grant application. A complete
description of such measures must
accompany the application. The
desaiptior must include calculations
and other technical data which indicate
the projected coat and energy savings of
such measures. Ari experimental energy
conservation measure for which an
applicant cannot adequately project
costs and energy savings will not be
considered for funding.

Consideration' nf Solar and Other
Renewable Resource Measures

In view of comments received, and
due to the desirability of increased
utilization of solar energy to reduce
consumption of non-renewable energy
resources, the final regulation reflects
greater emphasis on conversions to
solar and other renewable resource
systems, where appropriate.
Specifically, certain basic data
regarding building's potential for molar
applications will be collected during the
preliminary energy audit and energy
audit phase of the program. Upon
nalysis of preliminary energy audit
data, the State should be able to specify
in its State Plan the extent to which, and
by which methods, utilization of solar
systems will be encouraged within that
State Each technical assistance
program must include an evaluation of
the building's potential for solar
conversion and an identification of any
known zoning ordinances and building
codes which may place restrictions on
or barriers to the installtion of solar
energy systems. It is intended that,
initially, the technical assistance analyst
will evaluate the data collected during
the preliminary energy audit nd energy
audit phase of the program. If. upon
completion of this initial evaluation, it is
determined that the building has

potential for conversion to solar or other
renewable resource measures, the
technical assistance analyst will
undertake a more detailed analysis of
the costs and energy cost savings
associsted with the acquisition and
Installation of such measures.

Loosed Equipment

Several comments suggested that the
installation and use of equipment which
is normally leased, such as computer
control systems, qualify as an eligible

=conservation measure. The final
don has been changed to permit

grants for the costs of installing and
connecting leased equipment such as a
computer-operated energy monitoring or
control system. However, the recurring
lease costs associated with leased
equipment which typically include
maintenance and service costs, are not
eligible for funding. To calculate the
simple payback period for leased
equipment. the procedun set forth in
1 455.52(w) shall be used. This
procedure is required to insure that
recurring lease costs are considered in
the overall evaluation of such
proposed measure.

Starting Date for Eligible Programs and
Measures '

Several comments requested change
in a provision of the proposed regulation
to permit the fundina of technical
assistance programs and energy
conservation measures, including solar
and other renewable resource measures
begun prior to November 9, 1973, The
conference committee report
accompanying NECPA indicates that
project costs incurred prior to November

10711 are not to be considered eligible
for grant funding Accordingly, this
suggestion has not been dopted.
However, expenditures for technical
assistance program commenced on or
after November 9, 1978, may be wholly
or partially classified by the Secretary
s non-Federal funds for the purposes of
matching grant for the acquisition and
installation of energy conserva tion
measures identified by such technical
assistance program.

Applicvnt's Submissions to States

A number of comments raised
questions concerning the manner in
which institutions are to file
applications for technical assistance
program grants nd energy conservation
measures grants. The requirements
governing applications for grant funds
are contained in Subpart E of Part 455
and have been modified only slightly
from their proposed form. Since
applicants must forward grant
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application, to a State far review.
evaluation and ranking. applicant. mey
also be required to subunit then rant
applications in conformdty with any
additional procedures or requirements
prescribed by the State in the Stale Plan.
This regulation. hoirever, dom not
prohibit two or more institutions from
submitting single application to the
State. Indeed, DOE States to
permit institutions to apply fur Fent
funds through coordinating agency
(such as the State. a State hospital or
school facilities gamy. or regional or
district organization nting
schools or hospitals)r=could act as
an agent for institutions whose buildings
are covered by die coordinating
agency's application. The use of
coordinating agencies mar. (1) Reduce
the administrative workload for
institutions, (2) introduce economies of
scale for applicants, (3) alio:
institutions, which might otherwise lack
the expertise or resources, to
participate. and (4) expedite the
processing of applications and the
administration of the program.

Stole Evaluation and Ranking of Grant
Applications

The State evahlation and ranking
requirements set forth in II 456.70 and
455 71 elicited number of romments
and requests for clarifhation. These
provisions have been revised primarily
to incorporate several suggested
changes to the ranking criteria and to
clarify the procedure to be used for
ranking applications for technical
assistance programs and energy
conservation measures.

The evaluation and ranking process
nrescribed by Subpart F requires the
State to maka two determinations. First.
a State will review and evaluate an
application to determine whether tha
applicant ia eligible for financial
assistance and thus a candidate for
Inclusion in the Statit's ranking process.
Eligible applicants must conform to all
of the requirements of Subparts C. D and
E of Part 455, the requirements of the
approved State Plan, any State
environmental laws. and any other
applicable laws or regulations.
Applications of schools and hospitala
must receive certifications from tha
State school or hospital facilities
agency, as the case may be. in order to
be eligible for Federal assistance This
certification process will take place
concurrently with the State's evaluation
and ranking in a manner such that no
unnecessary delay results An applicant
that does not conform to these
requirements or that fails lc receive
certification is not eligible for Federal

assistance and its application should be
returned immediately to it. together vrith
an explanation of the application's
&Menden

Second, State will rank buildinp for
which an eligible applicant has
requested financial assistance to
determine. In Accordance with the
clitoris established in its State Plan.
which buildings should be
recommended for up to 50 percent
funding. Although a few comments
recommended that States rank metered
facilities rather than buildings. DOE has
retained the more refined requkement of

buildine-by-bunding ranking. since
estimated energy consumption for
individual buildinas can be calculated
using standard engineering procedures.

Section 455.71(a) establishes detailed
criteria for ranking buildings for
technical assiatance programa. Buildings
will be ranked on the basis of
conservation potential as indicant:111%y
energy audits of those buildings and in
accordance with the methods prescribed
by the State Plan. Preference will be
given to buildings for wtdch an energy
audit was completed without the use of
Federal funds in the case of building@
having equivalent energy conservation
potential

The ranking criteria applicable to
energy conservation insaiuris set forth
Ln I 455.71(b) have been modified only
slightly to reflect among other things,
preference for savings of oil over
savings of natural gas. Weights for each
prescrthed criterion will be assigned by
the State.

The prtuluct of the State ranking
process for technical assistance
programs and energy conservation
measures will be three lista of buildings
ranked in order of descending priority
based upon the criteria prescribed by
1 455_71. There will be a separate list of
Iniildinp for technical assistance
programs for units of local government
and public care institutions, for
technical assistance programs for
schools and hospitals, and for energy
conservation measures for schools and
hospitsla

At the request of an applicant for an
energy conservation measure grant, a
giuup of buildings may be ranked as
single building if the application
requests funding for the acquisition nd
installation of single energy
conservation measure which directly
involves all of the buildings. This
permits applicants the option to seek
funding for measures that affect more
ti,an one builelins. InIsucb cases, an
applicant will subnil, the average simple
payback of the single measure proposed
for all of the buildings affected by that

31 S

measure as well as averaged data for all
the buildings for the other ranking
criteria. States win rank the buntlines
covered by such an application based
upon those averages.

Within each list. a State win indicate
the ranking and the amount of financial
assistance requested for each eligible
building. The State will also indicate the
amount of funding recommended by the
State for each building. Where the
amount recommended for any building
by the State I. leaa than the amount
requested by the applicant. the State
shall also indicate the reason for such
recommendation. Those bundinp
ranking highest on the list will receive
financial assistance within the amount
of funds allocated for each State (Or
grants up to 50 percent of eligible costs.

The State will perform two additional
reviews of each list of school and
hospital buildings. First. the State must
assure that neither schools not hospitals
are recommended for more than 70
percent of the total funds allocated for
technical assistance programs and
energy conservation measure:

Second, the Stets must evaluate
school and hospital buildings for which
"severe hardship" claims have been
made. With respect bathose school and
hospital applicationa requesting such
funding. only thoee applications which
would otherwise qulify for grants up to
50 percent may be considered by the
State. For such qualified applications,
the State must perform a separate
evaluation of the relative need of each
applicant. The evaluation must be
performed in accordance with the
procedures establiabedby the State Ln
its State Plan in accordance with the
criteria set forth in I 455.72(d)(2). The
results of this evaluation win determine
the amount of additional Federal
funding, in excess of 50 percent. for
which each applicant is qualified. After
this evaluation has been completed.
buildings in class of severe hardship
shall be recommended for funding in
descending order of their energy saving
potential determined pursuant to
11 455.71 (a) nd (b). These results win
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 and (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 available.

Requests for hardship funding. as
determined by the State and indicated in
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 exceed 10 percent of the total
allocation of funds to the Stets for
schools and hospitals in the applicable
grant programs cycle.

Prior to forwarding applications to the
Secretary. each State must certify that
each institution recommended for
funding in any amount has given its
assurance that it is willing and able to
participate in the program based on the

mounts recommended by the State and
set forth in the State's ranking of all
applications pursuant to f 455.71

It is nticirgated that in Dome cases the
amounts requested by eligible
applicants will be less than the total

mount allocated to the State in
particular grant program cycle In such
cases, the State is exempt from the
ranking requirements of 455.71 With
respect to eligible applications for
schools and hospitals, the State is
exempt from the ranking requirements
only if the total amount requested for
grants up to 50 percent is less than or
equal to the funds vailable for such
grants and the total amount
recommended for hardship funding is
less than or equal to the amount
reserved by the State for that purpose
Unobligated funds remaining et the
close of a grant program cycle will be
reallocated. if avilable, to ell States in
the succeeding grara program cycle.

Economic Analysis Ranking Factor

NECPA requires that DOE establiah
criteria for ranking application, for
energy conservation measures, including
solar and other renewable resource
measures The primary ranking factor
selected for this phase of the program is
the measure's cost-effectiveness The
proposed regulation specified a 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 is not s
accurate in determining the cost-
effectiveness of a measure s Is life-
cycle costing A life-cycle costing
methodology considers the time value of
money. fuel price escalations and future
operlating. maintenance and other costs
over the life of the building or measure
The use of discounted payback was Iso
suggested Because simple payback
provides only an pproximate indication
of actual cost-effectiveness, DOE has
undertaken the development of life-
cycle costing methodology which it
currently plans to adopt for evaluating
energy conservation measures under
this program However. thth
methodology will not be vailable for
use during the first grant program cycle

Therefore, the regulation specifies the
use of the simple payback methodology.
but encourages institutions to obtain a
life-cycle coat analysis for use in their
decision-making process for the &et
grant program cycle.

Several comments were also received
_regarding the 15-year simple payback
period limitation on energy conservation
measures, including solar and other
renewable resource measures.
Comments were approximately
balanced between those favoring
shorter payback period limitation and
thou, favoring a longer payback period
limitation. Other comments suggested
that States be responsible for
determining the limitation. No change
has been made to the finaJ regulation.
The 15-year simple payback limitation
on eligible measures approximates the
limit that would result if measures were
determined to be cost-effective by life-
cycle cost analysis (assuming a 10-
_percent real discount rate, current fuel
price forecasts and a 25-year usefullife
of the measure or buildina) Since DOE
intends to amend this regulation to
substitute life-cycle cost analysis for
simple payback, this provision may be
deleted at that time.

Stole Forwarding of Grant Applications

A number of commenth suggested
changes to the requirement of 1 455.72
that States forward grant applications to
DOE only once each grant program
cycle. Some comments proposed to
permit States to forward applications for
financial assistance continuously or at
several times during the grant program
cycle to reduce dministrative burdens
which might delay the attainment of
enerE savings Since NECPA
specifically limits the frequency of
application submittals, this provision
has not been altered_ Further, this single
submittal I. likely to result in a more
equitable allocation of the available
funds by requiring the simultaneous
evaluation of all applications received
during single grant program cycle.

Grant Awards

Several comments requested that the
regulations clarify whether additional
funding will be vallable to en applicant
in the same or a subsequent grant
program cycle to complete a technical
assistance program or energy
conservation measure that has already
been funded by grant Section 455 80
hs been amended to specify that no
additional assistance will be available
to fund cost overruns In order to
promote ccurate cost calculation nd
thereby assure tht only cost-effective
technical assistance programs end

energy conservation measures, including
solar or other renewable resource
measures, receive Federal assistance.
DOE shall award only one grant for any
technical assistance program or energy
conservation measure for any building.

State Administrative Casts

The subject of grant aware to defray
State expenses innunnd is
administration of this program elicited
n urnarous comments from States and
institutions. Several comments favored
the proposed provision anewing 80
percent matching rants le Slates in
amounts not exceeding I percent of all
grants awarded to institutions within a
State Some comments. however,
suggested awarding suck rants as early
as possible in the grant peogram cycle to
help cover the significant expenditures
required for State to develop State
Plan and to establish its system for
accepting and 7eviewing grant
applications before they are submitted
to DOE. It was also suggested that DOE
raise the allowable percentage of
funding for the States.

DOE still anticipates that 5 percent of
the grants awarded within State will
provide the State with adequate funding,
when coupled with State matching
funds, to administer effectively this
phase of the program. However.
11 455-82 and 455.83 have been revised
to permit earlier grant awards for this
purpose. As revised, a State may apply
for an administrative expense grant
concurrently with subalssion of its
State Plan For subsequent grant
program cycles, a State may pply for
an administrative expense grant
immediately upon publication by DOE
of the amounts allocated for among the
States for that grant program cycle Up
to 2 percent of the amounts allocated to
the State for grants for technical
assistance programs and energy
conservation measures will be available
for administrative expense grants. For
the first grant program cycle. DOE plans
to award these 2 percent grants for State
administrative costs at the time the
State Plan is pproved.

Subsequent to this initial application
for administrative costs. States may
forward second pplication to DOE
during each grant program Lycle at the
time the State forwards all the grant
applications eligible for technical
ssistance programs and energy

conservation rneapures. At that time.
States may apply for an administrative
expense grant up to an amount equal to
the difference between the initial
amount warded for an administrative
expense grant for that grant program
cycle end 5 percent of the total of all
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grants recommended for Institutions in
that State in tha same grant program
cycle. All pants for State administrative
e xpenses are sublect to the 50 percent
matching requirements. The total of all

mounts requested lo defray State
administrative expenses plus the total of
all amounts recommended to fund
technical assistance programs and
e neriy conservation measures must be
less than or equal to the total amount
allocated for the State.

The limitations on Stts
administrative expenses set forth in

455 83 were also revised pursuant to
comments received States expenses
may now include the acquisition of
services, such as computer. printing or
other services, directly supporting tha
Stte's dministration of the grant
program In addition, the cost limit on
any single Item of equipment cquired
was raised from $200 to $300. Items
costing in excess of $300 may only be
purchased with the express consent of
the Secretary.

Allocation Formula

The formula established for allocating
funds among the States for schoo:s nd
hospitals and for units of local
government and public care institutions
Is designed to reflect the relative need
for financial assistance of each State.
The population and climate of each
State is considered to be the best
indicator of need. because these two
factors tend to reflect the number of
buildings eligible for assistance and the
level of energy use within such
buildings, respectively. Total energy use
of the eligible instantiona within any
State is expected to be approximately in
direct proportion to the product of these
factors. Bureau of Census estimates
were used as the basis for all populatIon
dta Population-weighted State
averages for heating and cooling degree
days, s determined by the National
Oceanic and Atmospheric
Administration, were used to indicate
climate Although heating and cooling
degree days do not precisely reflect the
different energy requirements of
buildngs, they are the only indicators of
climate currently available on a
population-weighted basis for all States.
DOE is examining possible alternatives
to the use of heating and cooling degree
days in responst to comment,
concerning the formula These
alternal,va: will no, for use
in computing State allocations during
the first grant propels cycle If an
lternative measure of climate ls

developed which more precisely reflects
actual energy use and the potential for
energy conservation. the allocation

formula established by these rules will
be appropriately amended t that time.

Fuel cost is used in the allocation
formula to reflect the spedal needs of
those regions where tha price of energy
I. somewhat higher than tha national
average. And, finally. a portion of tha
available funds I. allocated equally
among all States in order to reflect tha
minimum requirements necessary to
participate in the program and to assure
that no Stata (except the District of
Columbia and the eligible territories)
receive less than 0.5 percent of the total

mounts ppropriated, as required by
section 398 of EPCA.

A number of comments stated that the
formula for allocating funds among
States was incorrect and that the

llocation factors given in Table 4 of the
proposed regulation could not be

derived with the data nd formula given.
The regulations have been changed to
clarify the factors in the allocation
formula. The denominator of the fuel
coat factor is the summation of the fuel
cost numerators of all States. Tha
denominator cf the population-climate
factor is the summation of the
popultion-climate numerators of all
States. ln addition, there were several
errors in the cliMate data given in Table
3 of list proposed r*gulation. The correct
data for fuel cost, population and
climate are set forth below in Tables 1, 2
nd 3, respectively New llocation
factors appear in Table 4, nd the
allocation of funds among States for
local government and public care
buildings and for schools nd hospitals
for the first grant program cycle are
given in Table 5.

Tana itypal Prim Mit

pentend Region Average Rotel Noe Summary In 1979 1/14111on Otis)

Oenorel negiore

Moo pus" 1. -Ent 24.Y /14.1 1410.4141 41.4100 C44440 11 -011. Wei N. 44331 Tan

41441414n011 2.11 2.40 11.14 7.57 4 SS 120 441 4 10 654 4 62 520
0134) 11.31 11.11 1329 11 01 12 1:41 11.57 12.70 9 66 12 SS 5 13 11 71

31_14 117 4. 14 423 1 TO 1110 3 M 157 3 M 3 M 3 n
(22) 320 4 01 420 420 3 SS I fr 2.51 4 07 3 1M 194 4 04
IC/4M L117 116 114 127 1 7S II, I rt Ill in
Paz 4.5s 4.13 111 115 111 VA L11 120 131 5_40 3 011

Comm.0131 475 520 2.46 5.15 15 502 &M 1311 301 40 6 SS
10934.) 110 1710 1321 11 1$ 1129 1124 12.43 420 11 71 651 13 01
110.2 3.14 171 174 1.75 3 M 1414 lit 2 54 164 3 54 3 40
21/01) 351 111- 127 LSO 111 1.57 310 101 513 541 3 M
3.02 $27 lir 127 327 133 127 1.4S 3 47 327 327 3 NI(4C400 _ 107 1 SS 114 1)7 1 7S 120 114 137 1 lt 1 71 141
3340141$ 114 114 1.11 117 120 1.13 116 1111 rar so 1.11
nice ss in 1.11 1.10 1711 in 144 113 30 106 194

214. nolerte _ 341 1311 III 10 30 227 320 320 5 05 1.62 322
321 III 1111 in in 134 LW in 3 44 1 44 3 54

101/ 110 115 115 117 320 113 In 119 307 307 3 15
Pal 120 320 OD LIS 344 115 310 115 1 a 237 113

1441140141 M /54 192 424 3 M 2 M 7S 114 3 SS 3.20 3 7S
121001..) _ 1027 2.47 10 17 5 40 5 37 5 17 10 56 70 4 M 3 M 929
(041..) 314 3 M 3211 3 M 3.110 3 0 3 50 3 M 3 54 3 Se 3 67
(4144144) 03 1.04 3 15 2.17 3 10 2 14 1 177 OS 2 52 2 57 2 PP
(LO) 141 174 1116 3 M 142 3 70 3 7% 358 3 M 3 OS 3 71
!CIwal 1.07 1 1115 1 64 1.117 1 71 140 1 40 1.37 17$ 176 1 71
LAM Coal 14 206 1 97 110 502 1.12 1 96 221 2 511 1.70 2 03
/40041.0) _ 1411 151 3 SI 3 34 151 154 3 52 1.34 344 3 44 3 59
11401 3.29 2.13 2 M 1.24 344 / 14 3 10 2_116 2 44 2 37 2.31

Tra,04040003_ 74 174 57 I n 357 122 Lit SIl 5 30 1 42 5 15
21:5934.) 13_44 1421 1235 10.33 10111 10 14 1 1 74 155 11.37 4 40 13_22
1010.) 4 7S 4.4 3 00 4 M 4 7S 77 416 4 42 4 71 4 71 4 12
MOM) 30 3 IM 3 19 1.27 3 10 241 3 07 141 2 92 2 9 ' 2 SS
&3) $27 117 327 317 3 45 127 3 MI 1 47 117 3_27 3 31
10114441401 IIM 41.27 403 1.14 11.41 5 72 153 351 4 01 5 02 5 96
341 Fun, _ 4 12 423 4 49 4_54 420 4 14 3 S3 4 II 4 10 4 10 422

/4444459
3.104 _ I 14 3 12 Of I 74 4 57 311 sot 4 40 II 1 4 42 412

' Litald 934 In 5* mer 40101.1 maor Includm 1044 104 3144900M-
`141 Cad ft:1Am 70% Fr443*011 conl 14.3 30% to.neneue toe /As cosi
Indus/hi ractor Mr. dom n re11.414 R444.4w164.

5o.ros Enemy 1.41mmion 441444.944on. Prepared Om I. 4,34.14431443ce. Arr.. 1449341. 1977 (1 946 Swum C priMe.
lona

3, 191--



.....------.11...------fr.

1.;1II

iII1i

fit
D

iIIiiI

.4111!'figi!
!

!B
M

W
"'

!!£

1
1

111111/111 11
'

1
sw

ilpE
n!ipppip

tillIgH
l!M

ii,i4

.\

II
1111111111111111

IiII!iI

_

Z
IM

U
IM

IIIIM
IIIIM

M
ilillkN

iiilifiliiM
M

I

Z
IU

M
IM

M
U

rnitilli-,01111M
M

ilitillillFitillitil

H
III

1

1 1

I
,I

!
1

I H

,

IH,

1
I

1
I

ilhillibliiiiilliiiIIIIIIIIliki"iillijiA
llilill

ilf,M
il!lia!Sing!!!!!SIPIPM

II!!!i!W
 M

im
i'

iii
111

I
I

ill illil
111

H
._

I

I

fliH
iI

1-W
iiii!!!!:illa!A

r01

I
I

I
I

I
1

!
1

I
I

1

)
1

1,

Iii11111111111,11illi



Mwen

Yoked 940abse / Vol. 44. No. 78 / TNIeasy. April P. 1473 lham and itillulth'n° 22$147

efts Inefter
heft

tam 411

081114 ew
fteftlIft twined

Min Oft
Iftftiftft

mime
Mao
Maws
Mona
Ohm&

Oftroft
Oa Oftells
Pftftft
Gael.
Wool
haft

bars
lefto

Kamm**
lftftwo
Mfrs
1ftryloft
biftseftftfts
11ftlipas
laftesoft

Iftesol
1ftellane
Iftifteks
Womb
oftwo Warftiftft
We lam.
ftft
Pim Apt
Nolk Oftftla
Heft Woo
Oft
Oldfterea
Oftpm
Pftwaftioft
Ms& Weft
Soft Wake
$4.44 Delfts
Timmer/oft
Wa rm
AVM
Waftftfto
West Agfts
ftworfto
ftftft4.
Ammican lemis
them
Pusft Noe
ftift Wefts

U & Tula

iiesift414 4144.111
%MAIO MON
movie WON
1.744.0111 NUN
amnia MAN
4.741.144 min
4.$94.064 mai
MON NAM

ISOM
4.M.8411 4411.171

Lamas mat
swam ss.744

LIMAN
VMS, ims.aa

4114.70
IMMO
Uft4.111$ ~ft
8.80/448$ MOMSvoter man
1.1 ASA 1111SAP

WOAMO ULM
ILIVI4214 NW'
4.11117//ft 1111.146

4.$11.3ft 4/1011
1.14.111 hews
4.114.11$ 4011.154
%PUN 1111LNI1

1.111.$111 NW,
MYNA 111.4414

IMAM ULM
4.11011.4111

1.2101 WW1
KIPI.ONI wane
1.114.ste wow
cssuel twin
anal et WAG
*ALM
LON.741 'WM?

Ise.117
hjeams taws
ILISKIns AM
1.$01.611 1 ABS
4.144Law 341344
7,30kbe
turas $111.4114

LOU= 1114.747

&POMO $114.A4
SKIM

11041gs 17,./$1
&MAN Man
SKIM VAN
WM/ IMAS4
401111ff RUM

ILMINNA MAR
MUM 40.101

I t000 1110.11100.110 17,41/4.1.

ftsafteft aft infted le swiftly al haft

Several comments expressed doubt as
to whether the formula set forth in

455.101. allocating appropriations
among the States, conformed the
requirements of sections 398 and 40011
of EPCA. The formula fully complies
with the requirements of (be law.
Pursuant to section 40011 of EPCA. the
Secretary must allocate grants for units

of local government and public care
institutions among the States based
upon the population and climate 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

322

prescribed by rule In accordance with
the provisions of section 381 of EPCA.
Sinoernialion and climate factors are
to be principal basis Ice allocating
funds for schools and haepitals, as well
as for units of local government and
publk care institutions. DOB has
determined that ft I. equitable and
appropriate to use the same formula for
allocating among the States all funds
appropriated under iltle III for technical
assistance programs and energy
conservation measures. In conformity
with the requirements of section 399 of
SPCA, 10 percent of the amounts
available will be allocated taking into
account energy costs. Another SO
percent of the amounts available will be
allocated taking into account the
population and climate of each State.
DOE has decided to allocate the
remaining 10 percent of the available
funds so that 7 percent will be divided
equally among all States and the
remaining 3 percent will be allocated on
the basis of population and climate,
bringing the total percentage allocated
on the basis of population and climate to
the 43 percent figure set forth in

455.101. This formula is used to assure
that no eligible State receives leas etan
0.3 percent of the funds allocated among
the States.

The additional requirement to allocate
10 percent of the total available for
schools and hospitals determined to be
in class of severe hardship (for
additional financial assistance in excess
of the 50 percent Federal share. up to 90
percent of the boats of technical
assistance programs and energy
conservation measurea) is satisfied by
the requirement that each State reserve
10 percent of its allocation for schools
and hospitals each year to provide this
additional financial assistance.

State and Grantee Reportiag
Requirements

Sections 435.03 and 455.73 have been
revised in the final regulation to include
the requirement that States and grantees
which have received financial
ssistance for energy conservation -

measures submit regular reports on
energy use. These reports are intended
to indicate the energy use reductions

19 3-
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that have been realized as result olt
energy conservation maintenance and
operating procedures and energy
conservation measures. This
requirement was added to insure that
the States and DOE have available
accurate information on the actual
energy savings resulting from these
proerams. Fnrther, these reports will
encourage participating institutions to
establish sound, ongoing energy
management practices. An essential
ingredient of any effective energy
management program is ths monitoring
of actual energy use levels. Those
practices are expected to provide
significant long-term benefits to .

inatitutiotis in maintainine efficient
operations. Grantees will submit reports
annually to the States. The States will
summarize tha reports submitted 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 monthly
basis or for 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 the notice of proposed
rulemaking which suggested revisions to
the regulation which the Department
was unable to incorporate in the final
regulation. These comments Included
suggestions to- eliminate the matching
funds requirement fund energy
conservation measures for units of local

. government and public care institutions:
permit the funding of adminietrative
buildings owned by local education
agencies; alter or eliminate the
requirement for conformity with ths
provisions of the Davis-Bacon Act fund
technical assistance programs and
energy conservation measures
commenced prior to November 9. 197S
eliminate the requirement that funds not
obligated be reallocated in the next
grant program cycle: and permit units of
local government and public care
institutions to qualify for hardship
funding. Each of these comments
proposes a revision to a specific
requirement of NECPA Thus, DOE
could not end did not incorporate these
comments in this regulation.

V. Additional Informs. on

Environmental Assessment

DOE prepared an environmental
ssssss ment of the entire Title III NECPA

programs. Notice of the public
availability of that environmental
assessment, together with tha negative
determination of environmental impact
reached pursuant to an evaluation of the
environmental assessment, was
published in the Federal Register on
March 11. 1979 (44 FR 13664). The
negative determination concluded that
the programs established by 71tla UI of
NECPA did not constitute major Federal
actions significantly affecting the quality
of the human environment pursuant to
Section 102(2XC) of tha National
Environmental Policy Act of 1909
(NEPA), as amended (42 U.S.C. 4321 et
seq.). No material comments were
received during the public comment
period. Consequently. DOE has
finalized, and will act in accordance
with, that negative determination.

Regulatory Analysis and Effective Dote

The Proposed regulation was
reviewed in accordance with Executive
Order 12044, 43 FR 121361, and was
determined to be "significant
regulation" likely to have "major
impact." The proposed regulation was
also reviewed in accordance with OMB
Circular A-116 and was determined to
be major policy and program initiative.

In consideration of the rapid depletion
of the Nation's nonrenewable anargy
resources and the short-term itatutory
deadline for issuance of regulations
implementing NECPA Title III programs.
the Under Secretary of DOE has
determined that It is contrary to the
public interest to delay Issuance of this
regulation for preparation of
regulatory nalysis and an urban and
community impact analysis. However,
DOE is in the process of preparing such
analyses which will be made available
for public review and comment within
90 days of the publication of this
regulation. Based on the findings of
these analyses and ny comments
received following public review. DOE
may propose approprite amendments
to this regulation.

Also, for the reasons just noted, good
cause exists to make this regulation
effective upon publication, rather than
30 days thereafter as would otherwise
be required under the Administrative
Procedure Act. In consideration of the
foregoing. Part 455 of Chapter IL Title 10
of the Code of Federal Replations is
amended by adding new Subparts C
through I. as set forth below. This
amendment shall be effective April 17,
1979

issued in Washington. D.C.. April I. 1579-
OW G. Maim
AseirbaN leavftry. Ca..~60. ar4 War AppWaraa.
Drearrarea al Isaar

10 CFR Part 456 is amended by
establishing new Subparts C. D. E. F. G.
H and 1 as follows:

Subpart CTschrtkal Assistance Programs
for Salon* Hospltals, Units et Loma
Government, and Pubic Care Mateo*?

SOIL

455.40 Purpose and scope.
455.41 Eligibility.
455.42 Contents of program.

Subpart 0Energy Conservation Measures
tor Schools and Hospitals

455.50 Purpose and scope.
456.51 Eligibility.
455.52 Contents of program.

Subpart EApplicant Responsibilities
455.90 Grant application subtalttals.
455.61 Applicant certifications.
456.52 Grant applications for Stata

administrative expenses.
455.53 Grantee records anZI reports.

Subpart FState Responsibilities
455.70 State evaluation of grant

applications.
455.71 State ranking of grant applications.
455.72 Forwarding of applications.
455.73 Slats duties.

Subpart 0--Grant Awards
455.90 Approval of grant applica bons.
455.111 Grant awards for units of local

government and public care institutions.
455.82 Grrnt awards for schools and

hospitals.
4511.13 Grant awards for State

administrative expenses.

Subpart RStata Man Devek.pment and
Approval

458 90 Contents of State plan.
455.91 Submission and approval of State

plans.
455.92 State plans developed by the

Secretary

Subpart 1Allocation of Appropiations
Among the States

453 100 Allocation of funds.
455 101 Alloca tion formulas.
456 ica Reallocation of funds.

Authoultr Title ID of the National Energy
Conservation Policy Act. Pub. L 95-819, 92
Stet 3205 et beq., which establishes Parts G
and H of Title Ill of the Energy Policy and
Conservation Act. Pub L 94-113. 42 U.S.0
6321 t seq.. Section 365(sX2), 42 U.S C
0325(0(2). of the Energy Conservation and
Production Act, Pub L 94-3415, 42 U S.0 sem
et sag . Department of Energy Organization
Act. Pub L 95-in 42 U S C 7101 et sag
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Subpart CTeclinIcei Asa Mame
Programs for SGA410111, HOOpillik
of Local Government, and Public Caro
inedlivtione

414.40 ftrpeee arid mops.
This subpart specifies what

constitutes a technical assistance
program eligible for flnandal assistance
under this part. and sets forth the
eligibility criteria foe schools, hospitals.
units of boll government and public
care institutions to PIPCOPIO gents foe
technical assistance to be performed in
buildings owned by such institutions.

I 41114.41 111,11111111.

To be eligible to receive financial
assistance for a technical assistance
program, an applicant must

(a) B. a school. hospital, unit of local
government or public care institution. all
as defined in f 45.1.2. or a coordinating
agency representing a group of eligible
institutions and which has beam gentled
authority by the institutions to act in
their behalt

(b) B. located in a State which has an
approved Stets Plan as described in
Subpart H of this part

(c) Have conducted aienergy audit or
its equivalent as determined by the
State in accordance with the State Plan.
for the buildine for which financial
assistance is to be requested.
subsequent to the most recent
construction. reconfiguration cc
utilization change which sienificantly
modified anergy use within the building

(d) Give asaurance that it has
implemented all energy conservation
maintenance and operating procedures
identified as result of the energy audit.
or provide satisfactory written
justification for not implementing any
specific maintenance and operating
procedures so identified. and.

(e) Submit an application in
accordance with the provisions of this
part and the approved State Plan.

I 455.42 Contonis of program.

(a) A technical assistance prngram
shall be conducted by a qualified
technical assistance analyst who shall
consider all possible energy
conservation measures for a building
including solar or other renewable
resource measures. A technical
assistance program shall Include a
detailed engineering analysis to identify
the estimated costs of. and the energy
and cost 'swinge likely to be realized
fi-orn, implementine each identified
energy conservation maintenance and
operating procedure. A technical
assistance program shall alao identify
the estimated oust of, and the energy

and cost seviners likely to be realized
from. acquiring and Installing each
energy coneervation measare, inchading
Polar and other renewable resource

potential for saving energy iecdanuontp

measures, that indicate a s

the technical assistance analyses initial
consideration.

(b) At the conclusion of a technical
assistance program. the technical
assistance analyst shall prepare a final
report which shall include

(1) A description of buildbig
characteristics and energy data
including

(i) The results of the preliminary
energy audit and energy audit (or Its
equivalent) of the building

(U) The operating characteristics al
energy using systems; and

(iii) Tbe estimated remaining useful
life of the building

(2) An analysis of the estimated
energy consumption of the building. by
fuel type (in total Btu's and Btuf sq. kJ
yr), at optimum eflidency (assuming
implementation of all emit,
conservation maintenance and
operating procedares)

(3) An evaluation of the buildinte
potential for solar conversion
particularly for water heating systemic

(4) A listing of any known local mooing
ordinances and building codes which
may restrict the installation of solar
systemic

(6) A description and analysis of all
recommendations, if any, for acquisition
and installation of energy conservation
measures, including solar and other
renewable resource measures. setting
forth--

(I) A description of each
recommended energy conservation
measure;

(ii) An estimete of the cost of design,
acquisition and Installstion of each
energy conservation measure

(W) An estimate of the useful life of
each energy conservation measure

(iv) An estimate of increases or
decreases in maintenance and operatine
costs that would result from each energy
conservation measure. If any;

(v) An estimate of the salvaeavalue
or disposal cost of each energy
conservation measure at the end of its
useful life, if anr

(v1) An estimate of the annual energy
and energy con savings (using current
energy prices) expected from the
acquisition and Installation of each
energy conservation measure, in
calculating the potential anew cost
savings of each recommended enerey
conservation measuN, Includine solar or
other renewable resource measurli.
technical assistance analysts shall-

32 4

(A) Assume that all energy savings
obtained front energy conservation
maintenance and operating procedures
have been realize*

(B) Calculate the total energy and
energy cost savings, by fuel type,
expected to result from the acquisition
and installation of all recommended
energy conservation measures, taking
into account the interaction amona the
various measures; and,

(C) Calculate that portion of the total
energy and energy cost savings. as
determined in (B) above, attributable to
each individual energy conservation
'Leasure.

(vii) The simple payback period of
each recommended energy conservation.
measure, taking into account the
interactions 'mons the various
measures. The simple payback period I.
calculated by dividing the estimated
total cost of the measure, as determined
pursuant to I 465.42(bX5)(11). by the
estimated annual cost saving accruing
from the measure, as determined
pursuant to f 4155.42(bX5)(v1). For the
purposes of rankine applications, the
simple payback period shall be
calculated using the cost eavtnas
resulting from energy saltines only,
determined on the basis of current
anew prices. The estimated cost of the
measure shall be the total cost for
design and other professional services
(excluding costs of a technical
assistance program). if any, and
acquisition and Installation costs. Other
economic analyses, such as life-cycle
costing which consider all costs and
cost savings, such as maintenance costs
and/or savinp, reeulting from an energy
conservation measure, ens
recommended. but not required. for use
by the Institution in It, decision-making
process;

(8) A listing of energy use and cost
data for each fuel type used for the prior
12-month period.

(7) 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
technical assistance analyst's
knowledge.

Subpart DEnergy Conservation
Measures tor Schools and HOspitalil

45410 harpoon end mop&
This subpart specifies what

constitutes an energy conservation
measure that may receive financial
assistance under this part and tete forth
the eligibility criteria for schools and
hospitals to receive grants for energy

-1 9 5-
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conservation measures, including solar
and other renewable resource measures.

f 4.11.11

(a) To be eligible to receive financial
assistance for an energy conservation
measure. including solaior other
renewable resource measure, an
applicant must

(1) Be school or hospital, or both as
defined in I 453.2, or a coordinating
agency which represents groups of
eligible institutions and which has been
granted uthority by the institutions to
act in their behalt

(2) Be located in a State which has an
approved State Plan as described in
Subpart H of this pert

(3) Have completed technical
assistance program or its equivalent as
determined hy the State in accordance
with the State Plan, for the building for
which financial assistance is to be
requested. subsequent to the most recent
construction, reconfiguration or
utilization change to the building which
significantly modified energy use within
the building

(4) Have implemented all energy
conservation maintenance and
operating procedures which are
identified as the result of an enern,
audit and a technical assistance
program, or have provided a satisfactory
written justification for aot
implementing any specific maintenance
and operating procedures so identified;

(5) Have no plan or intention at the
time of application to close or otherwise
dispose of the building for which
financial assistance is to be requested
within the simple payback period of any
energy conservation measure
recommended for that building and

(e) Submit an application in
accordance with the jirovisions of this
part nd the approved State Plan.

(b) To be eligible for financial
assistance, the simple payback period e
each energy conservation measure for
which financial assistance is requested
shall not be less than 1 year nor greater
than 15 years, snd the estimated useful
life of the measure shall be greater than
its simple payback period.

s 461.12 Contents of 'regrew
The programs to be funded under this

part will be for the design, acquisition
and installation of energy conservation
measures 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 limitedto

(a) Insulation, which resists heat
transfer from the mechanical systems to

the surrainding space, for bare pipet.
water heaters, hot water storage tanks.
chilled water piping, ductwork and other
uninsulated mechanical equipment
carrying an above or below ambient
temperature flukt

(b) Roof insulation, which mists heat
transfer through the root

(c) Ceiling insulation, installed either
above or below tha ceiling. which resists
heat transfer through the ceiling

(d) Wall insulation, which resists heat
transfer through the walk

(e) Floor insulation, which resists heat
transfer throush the floor

(1) 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 decrease air
tnfiltration through the window
assembly.

(g) Storm doors, which are an extra
door installed to the exterior oi 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
wayx

(la) Multiglazed window or door
systems, which are a single glass unit
consisting of multiple layers of 01
separated by hermetically sealed air
space, which provide greater resistance
to heat transfer.

(i) Reduction in glass area (in other
than south-facing glazing systems)
through use of methoda suck as bricking
and insulated paneling which decreases
heat transfer and air infiltration;

(j) Heat absorbina or heat reflective
glazed nd coated window and door
systems, which are specially 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 envelopc

(I) Weatherstripping. which consists
of strips of flexible material placed over,
under, or in movable joints of windows
and doors to reduce the passage of air
and moisture:

(m) Automatic energy control system.,
such as mixed air temperature reset
devices: cooling coil discharge
temperature reset devices, hot deck
temperature reset devices; economizer
controls; enthalpy controls, night
setback thermostats; time cloa., to
start/stop selected heating, ventilating
sod air conditioning systems,
refrigeration equipment. hot water
generators. and associated pumps and
fans. thermostatic radiator valves, and
central computer control systems, which

adjust the supply of beating cooling.
and ventilation to meet space
canditionins requirements:

(n) Equipment required to operate or
convert to variable energy supply.
inducting

(1) Automatic ventilating Systems to
turnoff or vary the consumption of
energy systems to deliver no more
energy than required at any operating
Point

(2) Constant volume air distribution
systems altered to variable air fiow
systems by the addition of variable air
flow boxes, fan volume control dampers
and related climatic controls; or

(3) Water spray coils for adiabatic
cooling during appropriate weather
conditionsg

(o) Passive solar systems, such as
direct gain glazing systems, mass
ftrombe) wall systems, thermal pond
systems, and thermosyphon systems,
which utilize elements of the building to
collect. *tors and distribute eolar energy
for halting and/or cooling. and in which
heat flow is by natural means
(conduction, convection, radiation or
evaporationt

(p) Solar space heating or cooling
systems, which consist of solar
collectors, and associated thermal
storage, heat each/ars. pump*, fans,
controla, piping and ucting ,

(q) solar electric generating systems,
which consist of photovoltaic solar
collectors nd associated electric
storage and controls. or concentrating
solar collectors and generating.
equipment or wind enerey conversion
systemE '

(r) Solar domestic hot water heating
systems, which consist of solar
collectors, and associated thermal
storage. heat exchangers, pumps,
controls and piping. for systems such as
domestic hot water, laundry, kitchen.
and boiler water makeup;

(s) Furnace 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,
boilers, 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 energy us&

(3) Devices for modifying flue
openlnes, such as dampers and Imat
exchangers, which (ncrease tbe
efficiency of the total heating systemc
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(4) Automatic combustion control
systems which improve burner
operating performance to reduce
consumption of fuel durina full- and
part-load operation;

(5) Devices, such as hebulators and
flow restrictore. for 'modifying ths
capacity of boilers or hot water units to
reduce oversized equipment to proper
size (after the other building
modifications) and to increase the full
and part-load efficiency of the primary
equipment and

(6) Equipment required to convert oil-
fired and gas-fired units to alternative
energy sources. including coal;

(0 Lighting fixture modifications and
associated rewiring which reduce the
watts per square foot required for
illumination throush use of such
measures as lamp sources of higher
efficiency, or us* of non-uniform task
lighting design. Lighting fixture
modifications that increase the general
illumination level of a facility shall not
be eligible for funding unless the
increase is necessary to conform to any
applicable State or local building code;

(u) Energy recovery systems which
reduce energy used in beating and
cooling systems by--

(1) Direct recycling of uncontaminated
air, which has been conditioned, to an
adjacent area for heating. cooling or
ventilation makeup air;

(2) Exhaust air heat recovery to
preheat outside air supply with heat
recovery devices such as rotary air
wheels, plate heat exchangers. non-
regenerative heat-pipe devices. and run-
around loop systems, or

(3) Purifying with charcoal or other
mediums and recycl _la exhaust air from
toilet areas, dining rooms, and lounees,
and other building areas.

(v) Cogeneration systems which
produce steam, heat, or other forms of
energy as well as electricity for use
primarily within s building or complex
of bi.ildings and which meet such fuel
efficiency requirements es may be
prescribed or approved by DOE nd
which may be new heat recovery
equipment added to existing electrical
generation systems:

(w) Any otherwise eligible energy
conservation measure that involves
lessee equipment, which will save a
substantial amount of energy Only the
costs of installation and connection of
such leased equipment are eligible for
financial assistance under this program.
For purposes of ranking, pursuant to
1 455 71 (b)(1), a building for which a
leased measure has been proposed. the
simple payback period shall be
determined by dividing the total
installation and connection costs by the

result of subtracting the average anniud
recurring lease costs from the plojected
average annual energy cost saving

(x) Any other measures an energy
audit or technical assistance report
shows, to the satisfaction of the
Secretary. will save a substantial
amount of energy. Such measures must
be specifically identified in the grant
application, and a complete desaiption
of the measure, together with
calculations and other technical data
supporting the projected cost and energy
savings must be included in the
application.

Subpart EApplIcant Reopen& tattles

465.60 Grant appliestkon submittals.

(a) Each eligible applicant desiring to
receive financed assistance shall file an
applicant in accordance with the
provisions of this subpart and the
approved State Plan of the Slate in
which such building I. located. The
application, which may be amended in
accordance with applicable State
pro. edures at any time prior to the
State final determination thereon, shall
be filet. with the State energy agency
designa' .el in the State Plan.

(b) Applications from schools,
hospitals, unite of local governmek
public care institutions and coordinating
aeencies for financial assistance for
technical assistance programs shall
include

(1) The pplicant's name end mailing
address;

(2) A written statement certifying that
the pplicant is eligible under 1 455.41:

(3) The results of the preliminary
energy audit and energy audit (or its
equivalent) for each building for which
financial assistance is requested:

(4) A project budget. by building.
which stipulates the intended use of all
Federal and non-Federal funds, and
identifies the sources end amounts of
non-Federal funds, including in-kind
contributions (limited to the goods end
services described in OMB Circular A-
102, "Uniform Administrative
Requirements for Grants-in-Aid to State
and Local Governments", which am
directly related to the project and do not
include funds derived from revenue
sharing or other Federal sources). to be
used to meet the cost-sharing
requirements described in Subpart G of
this part

(5) A brief description, by building, of
the proposed technical assistance
program, including a schedule, with
appropriate milestone dates, for
completing the technical assistance
program. and

32 6

(6) Additional information required by
the applicable State Plan, and any other
information which the applicant desires
to have considered, such as information
to support an application from a school
or hospital for financial assistance in
excess of the 50 percent Federal share
on the basis of severe hardship.

(c) Applications from schools or
hospitals and coordinating agencies for
financial assistance for energy
conservation measures. Including solar
and other renewable resource measures,
shall include

(1) The applicant's name and mailing
address;

(2) A written statement certifying that
the applicant is eligible under I 455,51;

(3) Identification of each building
pun.ant to 10 CFR 450.42(e) (1) through
(5) for which financial assistance is
requested, including

(i) Name or other identification of
each building and its address.

(ii) Building category;
(iii) Description of functional use;
(iv) Ownership; and
(v) Size of building expressed in groes

square feet.
(4) A project budget, by building,

which stipulates the intended use of all
Federal and non-Federal funds, and
identifies the sources and amounts of
non-Federal funds, including in-kind
contributions (limited to the goods and
services described in OMB Circular A-
102, "Uniform Requirements for Grants-
in-Aid to State and Local Governments",
which are directly related to the project
and do not include funds derived from
revenue sharing or other Federal
sources), to be used to meet the cost-
sharing requirements described in
Subpart G of this part

(5) A schedule, including appropriate
milestone dates, for the completion of
the design acquisition and installation
of the proposed energy conservation
measures for each building

(6) A list, by building, of the specific
energy conservation measures proposed
for funding, indicating the cost of each
measure, the estimated energy and
energy cost savings of each measure, the
projected simple payback period for
each measure. computed in accordance
with the methodology described in
1 455 42(b)(5)(v11) or 455 52(w). as the
case may be. and the average simple
payback period for all measures
proposed for the building. The average
simple payback period of all measures
proposed shall be determined by
dividing the total estimated cost by the
total projected annual cost saving (from
energy savings only),

(7) A technical assistance report
completed since the most recent
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construction. reconfiguration or
utilization change to the building wilicit
significantly modified energy use for
each building

(8) If the applicant is aware of any
edam. environmentaLimpact which
may arise from adoption of any energy
conservation measure, an an2lyvis of
that impact and the applicant's plan to
minimize or avoid muck impact and

(9) Additional Information required by
the applicable State Plan and any
additional information which the
applicant desires to have considered.
such as Information to support an
application for financial assistance in
excess of the 50 percent Federal share
an the basis of severe hardship.

(d) Mandel assistance kr units of
local soverrunent and public care
institutions will be provided only for
buIldinp which are owned and
primarily occupied by offices or
epoxies of unit of local government or
public care Institution and which are not
intended for seasonal use and not
utilized primarily as school orhospital
eligible for assietance under this
program.

(e) Financial assistance provided to
school which Is a local education agency
as defined n4 455.2 must not be used
for a technical assistance program or
acquisition ar installation of any energy
conservation measure in any building of
such agenia wnich is used principally
for administration.

4111.11 Appdeent Priem/lona
Applications for financial aseiste-nos

for technical assistanne programa and
snow conservation measures, including
polar and other renewable resource
measures, shall include signed
statement that the applicant

(a) Has satisfied the requirements set
forth la I 455.812

(b) Will expend ranted funds for the
purpose stated in the application and in
compliance with the requirements of this
part and the applicable approved State
Nam

(c) Has implemented all energy
conservation maintenance and
operating procedures recommended as
result of the energy audit and, for
applications for energy'conservation
measures. those recommended In the
report obtained under technical
assistance program. lf any such
procedure hes not been implemented.
the application shall contain
satisfactory written justificatidn for not
implementing that procedure

(d) Will obtain from the technical
assistance analyst, before the analyst
performs any work ln connection with a
technical assistance program or energy

conservation measure, signed
statement that the technical
asaistancemandatlf:sistlas no conflicting
financial Interests and Is otherwise
qualifed to perform the duties of
technical assistance analyst in
accordance with the viand's& and
criteria established in the approved
State Plam --

(e) Will not enter Into any canted
relatins to an anew conservation
measure, which requhes or may require
expenditure of more than $5.0111
(excluding technical assistance meta).
that does not conform to the provisions
of the Davis-Bacon Act (40 U.S.C.
section V. to 275a-5) pertaining to
minimum wages for construction in the
applicant's locality and

(f) Will comply with all reporting
requirements contained in I 45543.

I 4115.112 Grant Appdendone For ltsle
Adminietreetwo Experreed.

(a) Each State-desiring to receive
grants to help defray State
administrative expenses shall file
applications therefor in accordance with
the provisions of this section. Each State
may apply for an amount not exceeding
2 percent of Its total allocation far
technical ambiance and energy
conservation measures &rine the Initial
grant program cycle to the Secretary al
any time after the State forwards he
State Plan to the Serzetary for approvak
or, for subsequent grant program cycles,
any time after notice by DOE of the
amounts allocated to each State lor that
grant proem= cycle. In addition. each
State after It makes the submittal I.
DOE required under I 45172 may apply
for further gent not exceeding 5
percent of the total of all grant awards
for technical assistance and anew
conservation measures within that State
in that grant program cycle, less any
amonnts previously awarded the State
kr administrative expenses in the same
grant program cycle.

(b) Applications for financial
assistance to defrsy State
administrative expenses shall include-

11) The name and address of the
person designated by the State lobe
responsible for the State's functions
under this part and

(2) An itemized budget. whirl
stipulates the intended use of all Federal
and non-Federal fund& for only those
State administrative expenses listed In

45183(b). and which identifies the
sources and amoimts of the required
matching non-Federal funds, Including
in-kind contributions (limited to the
goods and services described in OMB
Circular A-102, -Uniform Requirements
for Grants-in-aid to State and Local

3 ')

Governments'. which are directly
related to the project and do DOt include
funds derived front revenue sharing at
other Federal sources), to be used to
meet the cost-shartng requirements
described In Subpart C of this part

I 4111.13 Grantee *weeds end Nedoerla.

(a) Each State, school, hoepitaL unit et
local government public care institution
and coordinating asency which receives
a grant for technical assistance
program, energy conservatina measure,
including polar and other renewable
resource measure, or State
administrative expenses shall keep all
the records required by I 4514.

(b) By the end of January and July of
each year each rants. shall, until the
grantee's program has been concluded.
submit report to the State which shall
detail and discuss:

(1) Mllestnews accomplished. those
not accomplishe& status of In-proems
activities, problems encountered, and
remedial actions. If any, plannect and

12) Financial status reports completed
in acoordance with the documents listed
in I 458.1 Financial status reports must
be submitted simultaneously to both the
State and the Secretary.

lc, Within 90 days of concluding
technical assistance program or
installation of funded energy
conservation measruree Including solar
and other renewable resource measures,
the grantee shall submit a final report to
the State and Yy-zinmary thereof so the
Secretary wh.ich shall detail and
discuss, as applicable ,

(1) A summary of all work
accompliirseck

(2) Problems encounterecb
(3) Final finandal reports completed

In accord.toce with tl..a documents listed
in f 455.3

(4) For a cImpleted technical
assistance pr.:wim

p) The technical assistance report
and

(11) A recommend td plan to implement
energy conservation maintenance And
operating procedures, and plans to
acquire and install energy conservation
measures, including solar and other
renewable reso,e measuree

(5) For completed energy conservation
measures including solar and other
renewable resource measures

(I) A listng and description of energy
conservatlin measures acquired and
installect

(il) A final projected simple payback
period, conputed in accordance with

455.42, for oach building s
and utilizing tho actual costrfcei7eil
measure and all the measures, taken as

whole and
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(iii) A statement that the completed
modifications (material, equipment and
installation) conform to the report on the
technical assistance program and the
approved grant application.

(d) Grantees shall keep all records
required by this setation for a minimum
of three years after completion of the
technical assistance program or energy

, conservation measure for which the
grant was awarded.

(e) Grantees shall submit annual
reports to the State covering each year
of the three-year penod following
installation of an energy conservation
measure or measures, or for the life of
the program, whichever is shorter. Such
nnual reports shall identify each
building and shall provide data on the
actual energy us. of that building for the
preceeding 12-month period. Energy use
shall be presented on a monthly or
quarterly, as well as an annual baste,
consistent with the enerv billing cycle
for the building. Annual report/ shall be
submitted within ao day* of the close of
each 12-month period

Subpart FState Responsibilltioa

aSSJO State Evaiuetion ot GENIIS
applications. -

() If n applidation received by
State is reviewed and evaluated by that
Stte and determined to be in
compliance with Subpartif C, D nd E of
this part. 455 70(b), any additional
requirements of the approved State Plan,
Stte environmental lawk. and other
applicable laws and regulations, then
such application will be eligible for
financial assistance_

(b) Concurrently with its evaluation
and ranking of grant applications
pursuant to 455 71, the State will
forward each application for a school or
hospital to the State school facilities
agency or the State hospital facilities
agency. as the case may be. for review
and certification that each school
application is consistent with related
State programs for educational facilities,
and each hospital application is
consistent with State health plans under
sections 1524(c)(2) and 1003 of the Public
Health Set-vice Act (42 U.S.C. 300m-3
and 300o-2, respectively), and that each
has been coordinated through the
review mechanisms under section 1523
of the Public Health Samna Act (42
U S C. 30(3m-2) and section 1122 of the
Socil Security-Act. No application from
a school or hospital shall be eligible for
funding until such certification has been
issued.

441.71 Beate Ranking of Grant
Appicaltaaa

All eligible applications malved by
the State will be ranked by the State on
an individual building-by-building basis.

(a) For technical assistance programs,
buildings shall be ranked in descending
priority based upon the anew
conservation potential of the building as
determined from an energy audit (or its
equivalent) in accordance with the
procedures estakliehed in the State Plan
and ona or more of the methods
indicated in 10 CYR 450.43(c). In the case
of buildings having equivalent enerv
conservation potential, preference shall
be given to those buildings which have
completed an energy audit without the
use of Federal funds.

(1) Each Stte shall develop separate
rankings for all buildings covered by
eligible applications for--

(i) Technical Nesistance program.s for
units of local governments and public
care institutions, and

(ii) Technical assistance programs for
schools and hospitals.

(2) Within each ranking for technical
assistance, a State shall indicate the
amount of financial assistance
requested by the pplicant for each
eligible buildine and, for those buildings
with the 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, the
list shall also indicate the reson for I
that recommendation.

(b) For energy conservation measures.
including solar or other renewable
energy resource, buildings shall be
ranked in descending priority Several
buildings may be ranked as a single
building if the application proposes a
single energy conservation measure
which directly involves all of the
buildings. States shall indicate the
amount of financial assistance
requested by the applicant for each
eligible building and, for those buildings
with the highest ranking within the
limits-of the Stte's allocation, the
amount recommended for funding. If the
amount recommended is less than the
amount requested by the applicant, the
list shall also indicate the reason for
that recommendation. Buildings sh11 be
ranked in accordance with the
procedures established by the State
Plan, on the basis of the information
developed during 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-

3 2 s

(1) The average simple payback
period of all energy conservation
measures proposed for the buildine.
determined by dividing the total
eatimated cost by the total projected
annual energy cost savings;

(Z) The type(s) of energy source(s) to
which conversion is proposed (with
weighting ad)ustments directly
proportional to the ratio of the nnual
energy cost savings of the conversion
measure to the total annual energy cost
savings of all measures proposed for s
given building). including in descending
priority

(iii))Renewable, and

(3) The type(s) and quantity(s) of
energy 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
given building), including, in descending
priority

(1) Olt
(ii) Natural gas; and
(iii) Electricity;
(4) Climate within the State, and
(5) Other factors as determined by the

State.
(c) Within the rankings of school and

hospital buildings for technical
assistance and energy conservation
measures. including holst or other
renewable resource measures, a 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 allocated for
schools and hospitals to the State in any
grant program cycle

(d) To the extent r-ovided in
455.82(c). additional financial

ssistance will be available for schools
and hospitals experiencing severe
hardship based upon n applicant's
long-term need or inability to provide
the 50 percent non-Federal share This
additional financial assistance will be
available only to the extent necessary to
enable such institutions to 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 Federal funding in
excess of 50 percent based on claims of
severe hardship shall be given an
additional evaluation by the State to
assess on a quantifiable basis, to the
maximum extent practicable. the
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relative need among eligible institutions.
The minimum amount of additionel
Federal funding necessary for the
applicant to participate in the program
via be determined by the State in
accordance with the procedures
established in the State Plan and will be
based upon one or more of the
followinr

(I) The ratio of the cost of the
proposed technical amistance programz
or anew conservation measures to the
institution's total annual bedsit

(Ii) The borrowing capedty of the
institutiric

(iii) The average unemployment rate
for the institution's locality at the time
the application is submittetk

(iv) The ratio of the amount expeiraed
annually by the institution for energy to
the institution's total annual opersting
budipee

(v) The median annual family income
of the institution's locality; and

(vi) Other spedal conditions of the
institution or its locality as deternoied
by the State.

(3) A State shall indicate, for those
schools and hospitals with the hiehest
rankings, determined pursuant to
paragraphs (a) and (b) of this section

(i) The amount of additional hardship
funding requested by each eligible
applicant for each building determined
to be in a class of severe hardship. and

(II) The amount of hardship funding
recommended by the State based upon
relative need as determined in
accordance with the State Plan. to the
limit of the hardship funds available.

(5) A State is exempt from the ranking
requirements of this section when

(1) The total amount requested by an
applications lor schools and hospitals
for technical assistance and enerp
conservation measures in a given grant
program cytie for wants up to 30
percent is less than or equal to the funds
available to the State :or such grants
and the total amount recommended for
hardship funding is less than or equal to
the amounts available to the State for
such grants.

(2) The total amount requeeted by all
applications for buildings owned by
units of local government and public
care institutions in a given grant
program cycle is less than or equal to
the total amount allocated to the State
for technical insistence program grants
in the State.

43572 Foreman' et eapeeettens.
Each State shall forward- to the

Secretary once esch rant program cycle
eech listing of buildings covered by
elieible applications for schools and
hoepitals or for units of local

government and public axe institutions,
and ranked by the State pursuant to the
provisions of 456.71.

$ 41573 Mate Deem
(a) Each State shall be responsible

fo?
(1) Conselting with eligible

institutions and coordinating agendas
representing such institutions in the
development of its State Pim=

(3) Notifying eligible institutions and
coordinating agendas of the content of
the approved State Plam

(3) Notifying each applicant, prior to
submittal of applications to the
Secretary, how the applicanrs building
ranked among other similar building.,
and whether and to what extent its
application will be recommended for
funding or. if not to be recommended for
funding, the reason therefor=

(4) Certifying that each institution that
has submitted an applicetion to be
recommended for funding has given ite
assurance that it I. willing and able to
participate on the basis of the amounts
recommended for that institution in the
Sta ranking pursuant to I 451.71: and

(5) Direct program oversight,
monitoring and finandal auditing of the
activities for which grants art awarded
to its Institutions to insure compliance
with all legal requirements. States shall
immediately notify the Secretary of any
non-compllance or indication thereof.

(b) Each State shall submit a report to
the Secretary, by the close death
February and August following State
Plan approval for the duration of the
grant Program ProvIdint--

(1) A narrative of the program,
including oblettives accomplished.
problems encountered and
recommended solution=

(2) A detailed report on program
related flnandal expenditures by all
grantees and by the Static

(3) A summary of the most recent
reports received by the State pursuant to

455.63; and
(4) Such other information as the

Secretary may, from time to time.
request

(c) Earl State shall include in the
August report required by paragraph (b)
of this section, an estimate of annual
energy use reductions in the State, by
energy source, attributable to
implementation of energy conservation
maintenance and opernting procedures
and installation of energy conservation
measures under this program. Fe-ch
estimates shall be based upon a
sampling of insdtutions partidpating in
the technical assistance phase of this
proram lnd upon the reports submitted
to the State pursuant to j 453.83(e).

Subpart 0Grant Awards

4111.011 Approval at Oral Appestats&
(a) Me Secretary shall review and

approve applications submitted by
State in accordance with 45572 if the
Secretary determines that bane

applicatimm meet the objectives of the
Act and comply with the applicable
State Plan and the requirements of this
part. The Secretary may disapprove all
or any portion of an application to the
extent that funds are not available to
carry out a program or measure (or
portion thereof) contained in the
application, or for such other reasion as
the Secretary may deem appropriate.

(b) The Secretary shall notify a State
and the applicant of the final approval
or disapproval of an apPlicatioo at the
earliest practicable date after the
Seattary's receipt of the application.
and in the event of disapproval, shall
include a statement of the reasons
therefor. An application which has been
disapproved may be amencc i and
resubmitted in the same manner as the
original application at any time within a
grant program cycle.

(c) The Secretary shall award only
one grant to an applicant for any single
technical assistance program or energy
conservation measure for any one
building. Financial assistance under this
part for any single technical :-stistance
program or energy calmer/talon
measure shall not exceed the amount of
the Initial grant award.

I 451./ I Oral Awards For Units of Loosl
Govan...ad and Pubis Care Insta,dlora.

(a) The fleattary may make grants to
units of local governments, public care
institutions and coordinating agencies
for up to 50 percent of the costs of
performing technical assistama

re
for buildings covered by an

ap°pUrion approved in accordance
with I MAI

(b) Total grant awards within any
State to units of local government and
public care institutions are limited lo the
kricts allocated to each State in
accordance with Subpart 1 of this part

(c) No grant awarded under this
section for a technical assistance
program shall include funding for the
purchase of any single item of
equipment or persona/ property having
an acquisition cost in excess of Skill

4111.113 Grant Awerde For Schools end
Hosahd&

(a) The Secretary nugy make grants to
schools, hospitals and coordinating
agencies for up to 50 percent of the coot
of performing technical assistance
provams for building. covered by an

1
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application approved in accordance
with I 435.111 Grant awards for
technical assistance programs in any
State within any grant program cycle
shall not exceed

(1) 30 percent of the amount allocated
to given State from the lierS Racal year
appropriation for technical assistance
programs and energy conservation
measures for schools and hospitals;

(2) 15 percent of the amount allotatod
to a given State from the 1979 fiscal year
ppropriation for technical assistance
programs and energy conservation
measures for schools and hospitals;

(3) 5 percent of the 1900 fiscal year
appropriation for technical assistance
programs and energy conservation
measures for schools and hospitals.

(b) The Se-retary may make grants to
schools, hospitals and coordinating
agencies for up to 50 percent of the costs
of acquiring and installing energy
conservation measure& including solar
and other renewable resource measure*,
for buildings covered Ily an application
approved in accordance with I 455.80.

(c) The Secretary may award 10
percent of ths total amount allocated to
a State for schools and hospitals for
technical assistance programs nd
energy conservation measures in given
grant program cycle to cover more than
50 percent. but not to exceed 90 percent.
of the cost of technical auistanca
program or an energy conservation
measure. These additional amounts may
be awarded to applicants in class of
severe hardship. ascertained by the

'State in accordance with the State Plan.
for buildings recommended by the State
pursuant to I 455.71(d)(3), and in
amounts determined pursuant to
I 455.71(d)(2).

(d) The Secretary shall not award
more than 70 percent of the total amount
allocated to State for technical
assistance programs and enerv
conservation measures in given grant
program cycle to either schools or
hospitals in that Stte.

(e) No grant awarded under this
section for technical assistance
program shall include funding for ther
purchase of any single item of
equipment or other personal property
having an acquisition cost in excess of
$500.

(f) Applicant expenditures for
--tect -iAcal assistance program

corravenced after November 8, 1978 for
building may be wholly or partially '-
classified in the discretion of the
Secretary s matching non-Federal
funds for the purposes of matching
grants awarded for energy conservation
measures.

# 418.93 Grant Awards For Sues
Adenines** Ilve Expense&

' (a) For the Of detrayirig Stets
expenus in tnmealnistration of
technical assistance programs and
energy conservation measures, the
Secretary may maks grant awards to a
State

(1) Immediately following approval of
the State Plan, or for subsequent grant
program cycles, immediately following
public notice of the amounts allocated to
a State for the grant program cycle, and
upon pproval of the pant application
for administrative costs, in an amount
not exceeding 2 percent of that State's
total allocation for given grant
program cycle for technical assistance

nd energy conservation measures.
Grants for such purposes may be made
for up to 50 percent of a State's
projected administrative expenses, as

pproved by the Secretary; and
(2) Concurrently with grant awards for

pproved applications for technical
saistance or energy conservation

measures fro institutions in that State,
and upon approval of an application for

dministrative costa, in an amount not
exceeding the difference between the
amount panted pursusnt to
subparagraph (1) of this paragraph nd 5
percent of the total amount of grants

warded within tha State for technioel
assistance programs and energy
conservation measures in the applicable
pant program cycle Grants for such
purposes may be made for up to 50
percent of a State's projected
dministrativa expense& as approved
by the Secretary. The total of all grants
for State administrative costs, technical
ssistnce programs and energy
conservation measures in that State
shall not exceed the total amount
allocated for that State for any grant
program cycle

(b) A State's administrative expenses
shall be limited to those directly related
to thninistration of technical assistance
programs and energy conservation
measures including costs ssociated
with

(1) Personnel, whose time is expended
directly in support of such
dministration.

(2) Supplies, and services, expended
directly in support of such
dministration,
(3) Equipment purchased or acquired

solely for, and utilized directly in
support of such administration.
Provided. That no single item of

-equipment or other personal property
costing more than $300 shall be acquired
without the express consent of DOE

(4) Printing, directly in support of such
administration. and

3 3

(5) Travel, directly related to such
administration.

Subpart HState Plan Devekopenant
and Approval

faille Contents sf State elm
Each State shall develop State Plan

for technical assistance programs and
energy conservation measures, including
solar and other renewable resource
measures. The State Plan shall be
reviewed and pproved by State energy
agency. The State Plan shall include

(a) A statement setting forth the 6
procedures by which the views of
eligible institutions or coordinating
agencies representine such institutions,
or both, were solicited and considered
during development of the State Plan,

(b) The procedures the State will
follow to notify eligible institutions and
coordinating agencies of the content of
the approved State Plan;

(c) The proceduree for submittal of
pant applications to the Slate;

(d) A description and evaluation of
the results of preliminary energy audits
(described in Subpart 9 of this part)
which have been conducted in the State
including, but not limited to

(1) In ths case of State which has
completed preliminary energy udits of
all potentially eligible buildings,
summary of the data gathered pursuant
to 450.42 for ll such buildings:

(2) In the case of State which has
completed preliminary energy audits of
a sample of all potentially eligible
buildings within the State

(i) Reasonably accurate estimates of
the preliminary energy audit data
required by 10 CFR 430 42 for all
potentially eligible buildings within the
State: nd

(if) A plan which describes further
actions to be taken to complete
preliminary energy udits of all
potentially eligible buildings,

(e) The procedures to be used by the
State for evaluating nd ranking
technical assistance and energy
conservation measure grant applications
pursuant to I 45571. including the
weights ssigned to each criterion set
forth in I 455 71(b);

In The procedures that the State will
follow to insure that funds will be
allocated equitably among eligible
applicants within the State, including
procedures to insure that funds will not
be llocated on the basis of size or type
of institution but rather on the basis of
relative need taking into ccount such
factors u cost, energy consumption and
energy svings, in accordance with
I 445.71.
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(g) The procedures that the States will
follow for identifying schools and
hospitals experiencing severs hardship
and for apportioning ths funds that are
available for schools and hospitals in a
class of severe hardship. Such policies
and procedures shall be in accordance
with 433.71(d)

(1) A statement settins forth the
extent to which, and by which methods.
the State will encourage utilization of
solar space beating, cooling and electric
systems and toter water heating
systems

(0 The procedures to assure that all
financial assistance under this part will
be expended in compliance with the
requirements of the State Plan. in
compliance with the requirements of this
part, and in coordination with other
State and Federal energy conservation
programs,

(j) The procedures to insure
implementation and continued use ol
energy conservation maintenance and
otairating 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:

(I) The procedures for determining
that energy audits performed without .

the use of Federal funds have been
performed in substantial compliance
with the requirements of 10 CFR Part 430
for the purposes of satisfying the
eligibility requirements contained in
1 455.41(c

(m) The procedures for establishmentof, and adherence to, milestones for
accomplishment of technical assistance
programs and energy conservation
measures receiving financial assistance
under this part

(n) The procedures for determining
that technical assistance programs
performed without the use of Federal
funds have been performed in
compliance with the requirements of
I 455.42, for the purposes of satisfying
the eligibility requirements contained inI 455.M(a)(3).

(o) The procedures for State
management financial audit monitoring
and evaluation of technical assistance
programs and energy conservation
measures receiving financial assistanceunder this part

(p) A description of the State's
program for establishing and insuring
compliance with qualifications for
technical assistance analysts Such
policies shall require that technical
assistance anatysts

(1) Have experience in energy
conservation and be a registered

professional engineer licensed under the
regulatory authority of the-State;

(2) Be an architect-englneer team, the
principal members of which are licensed
under the regulatory authority of the
State; or

(3) Be otherwise qualified in
accordance with such criteria as the
State may prescribe in its State Plan to
insure that individuals conducting
technical assistance programs possess
the appropriate 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 the proper performance of their
duties; and

(q) The procedures for apportionment
of funds among eligible institutions
within the State. As a minimum, such
policies and procedures shall assure a
separate priority ranking pursuant to the
provisions of 455.71 for each building
covered by an application epproved
pursuant to the provisions of 3 451.70for

(1) Technical assistance programs for
units of local goverment and public
care institutionsc

(2) Technical assistance prngrams for
schools and hospitals; and

(3) Energy conservation meaeures,
ln-luding solar and other renewable
resource measures, for schools and
hospitals.

I 451.91 Submission and Approvsi of
Stets Plana

(a) Proposed State Plans shall be
submitted to the Secretary within 120
days of the effective date of this subpart
unless the Secretary, upon request and
for good cause shown, grints an
extension of Me.

(b) The Secretary shall, within 00 days
of receipt of a 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 a State Plan within
the 90-day period, the Secretary will be
deemed to have approved the State
Plan.

(c) l/ die Secretary determines that a
proposed State Plan fails to comply with
the requirements of this part. the
Secretary shall return the Plan to the
State with a statement settins forth the
reasons for disapproval. With the
written consent of the Secretary. the
State may submit a new or amended
Plan et any time.

I 455.92 Stste Piens Deveioped by SteSocretary.

(a) If State Plan has not been
approved by February 7, 1901, or within

90 days after completion of the
preliminary energy audits, whichever is
later, the Secretary may develop and
implement a State Plan on behalf of the
schools and hospitals in the State

(b) Subsequent to the development of
a State Plan by the Secretary, the State
may submit its own State Plan and the
Secretary shall approve or disapprove
such plan within 00 days after receipt by
the Secretary. If the propooed plan
meets the requirements of this part, and
is not inconsistent with any plan
developed and implemented by the
Secretary, the Secretary shall approve
the State Plan which shall automatically
replace the Plan developed by the
Secretary._

Subpart IAllocation of
ApproprtatIons Among the States.

451.100 Allocation of Funds.

(e) The Secretary will allocate
available furids among the States for the
purpose of awarding grants to schools,
hospitals, units of local government. and
public care institutions and coordinating
agencies to implement technical
assistance and energy conservation
measures grant programs in accordance
with this part

(b) By notice published in the Federal
Register, the Secretary shall notify each
State of the total amount allocated for
grants within the State for any grant
program cycle.

(c) By notice published ln the Federal
Register, the Secretary shall notify each
State of the period for which fends
allocated for a grant program cycle will
be reserved for grants within the State.

(d) Each State shall apportion ten
percent of its allocation for schools and
hospitals in each grant program cycle to
provide adrktional financial assistance.
in excess of the 50 percent Federal share
but not to exceed 90 percent. for
technical assistance programs and
energy conservation measures for
schools and hospitals determined to be
in a class of severe hardship. Such
determinations shall be made ln
accordance with 1 455.71(4

4111.101 Allocation Formates.
(e) Financial assiiiance for conducting

technical assistance programs for units
of local government and public care
institutions shall be allocated among the
States by multiplying the sum available
by the allocation factor set forth in
paragraph (c) of this oection.

(b) Financial assistance for
conducting technical assistance
programs and acquiring and installirl
energy conservation measures. including
solar and other renewable resource
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measures, for schools and boepltale
shall be allocated among the &Mosby
asultiplyine the sum available by the
allocation factor set forth In paragraph
(e) of this section.

(c) The allocation facto/ (IQ shall be
determined by the fositattle

a 5.51 5.1 Iittel 531 (SPIIIIt)

where, as determined by DOB
(1) 81e is the average retail cost per

million Btu's of *new consumed within
the region in which the State is located.
as reflected in the 1965, Beritte C
prolections prepared for DOE's Energy
Information Administration
Administrator's Annual Report 1677:

(2) Nfc I. 11271.95, the summation of
the Sfc numerators for all States:

(3) n is the total number of eligible
Statarc

(4) SP is the population of the Stat., as
determined from 1975 census estimates.
"Current Population Reports", 'Series P-
25. number CM

(5) SC is the sum of the Stata's heating
and cooling degree days, as determined
from National Oceanic and Atmospheric
Administration data for the thirty year
period, 1941 through 197*

(6) NPC is 1,277259.000, the -
summation of the (SP) (SC) numerstors
for all States.

_Id) Except for the District of
Columbia. Puerto Rico, Guam, American
Samoa and the Virgin Islands, no
Ilocation available to any State may be

less than 0.5 percent of all amounts
Ilocated in any grant program cycle. hio

State will be allocated more than 10
percent of the funds allocated in any
grant program cycle.

455.105 naallocation et funds
(a) If State Man has not been

approved and implemented by State
by the close of the period for which
Ilocated funds are available as set

forth in the notice issued by tha
Secretary pursuant to 1 455 100(d), funds
Ilocated to that State for technical

assistance and energy conservation
measures will be reallocated mong aU
States for the next grant program cycle.
if vailable.

(b) If a State Plan has not been
pproved by February 7. 1961, or within

ninety days after completion of the
preliminary energy audits, whichever is
later. the Secretary may develop and
implement a State Man on behalf of the
schools and hospitels within the State. If

the Secretary does not develop State
Ran for Beata, the funds reserved for
that grant program cycle for schools and

b
in that State will berItIsted for the nod grant program

cycle among all States for schools and
hospitals.

(e) If. a State does not forwi;rd
suffident number of vent applications
to award all the funds allocated for the
State In any grant program cycle. the
Secretary Aall reallocate the funds
which remain available among all States
for the next grant program cycle.

(d) If State does not forward
suffident MUllber of grunt applications
under the Bevers harip provisions set
forth in 1 455.71(d) to award 10 percent
of all of the funds allocated to the State
for schools and hospitals in thlatrnt
proram cycle, the Secretary
reallocate the remaining hardship funds
among all States for the next grant
Prograz0
FR 75-111114 PlIsd 0E4

SLAMS 00011 1110111411-4111
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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.

2. 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.

b. The numbers in olumns (aa) , (bb) and (dd) relating to BTU con-
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.

c. Note that all values for energy consumption under "Central Plant
Thermal (dd)", Steam-Hot Water column should be entered in BTU.

3. Page 76, EA-3:

a. Add checks ( %../) to items under "System Changes" corresponding to
items on EA-2 page 75 under 2.0 (gg) , M & 0 Procedures.

b. 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 Illumination Levels 3.0,
Maximize Use Of Daylight 1.0, Install High Efficiency Lamps 1.0,
Reduction of Water Consumption 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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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(z) monthly and total degree day history (for metered
buildings only):

ABILENE, TEXAS

Heating Degree Days
IleseniAsti( Ars ISapti Om Din Dee 1 las I Fool Marl AprilinpusatTnal
441-14 0 141 407 464 644 144 IN 16 14549114 -ft 0 0 114 at 640 440 107 1 111 0 ION014-10 0 0 115 sts Sal 61* US 1446-I er. 19 231 710 714 175 341 n. to *an141-41 71 44 616 717 1115 1 111 2147141-611
561-64

9 611 3,9 2141 Se) Ng SI 11 2211* 6 212 3111 Its Ill 81 34 6 Is))Su-ell I 44 Is) 911 III SU 111 19 SU/
,1148-46 St 117 484 791 370 SO 122 nt 2515,4-41 III 190 611 118 NO 1 15 21 11811167 -40 0 * I Ile Sal 414 640 411 114 11 1441446-44 4 4 41 147 104 110 444 141 53 11 3 14361162 /-, O 198 1110 $ail 748 441 41 12 21 I 1111

114-71 0 4 1 147 414 411 165 401 41 a al 1451011-71 0 64 /II 401 6111 444 40 11 na972-71 1 158 $44 748 144 874 11 /34 41 11119n-74 Ill 477 614 MO 181 14 7 lull12/4-711 a 57 611 lhe III III 155 7 11111

:74:;1 : : :1 ::: ::: ::: g: :6 :: 1 1420
471 -71 41

1::
16 AN ON 1147

Cooing Degree Days
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r
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go:
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AMARILLO, TEXAS

Heating Degree Days

4AAdmi 0.01 omps.. Doe An,' Feb Umj AnilitaypumnTimal
len-se no n Ul 641 $47 no in mkt n $ nalnn.s. * al a11 144 at ION 736 S 142 a 1 101
1014-414 11 a al 671 nO Ma NI 6 2114 OS I CM
10611.41 11. a 0111 1141 020 015 114 SO fa 14 7 48111111-41 41 0 11 3S4 102 On 11/6 140 $6 154 211 IS 4154
1$04-41 0 21 150 SIN NI 1114 440 5 la 61 7 1011042-64 4 12 44 454 I341 41111 049 61 2111 a 7 4220
1144-41 0 244 117 7911 744 763 113 1 94 Se 7 Nile
961144 n 141 1191 04 11411 0117 4 III n 1 nn1064-47 1 a a 444 NS NO 741 05 I IN 1111 I an140-40 1 a 141 114 ON 420 777 5 010 IN 1 4344
444.44 4 4 154 all NS n3 nt mn n3 n n nnmo-n * a sn MD Uf NI MI /1111 Ue Se a 411114

1475-71 57 115 144 661 811 WI u 9 54771172-72 1 1214 855 373 au 444 442 4 454 me 4 4.445/1-7) 11 a 44 174 411 087 at 706 4 4111 11F 0 060
11711-74 5 56 I14 1111 al na 011 van In n am574.71 5 In In 171 140 NI 116 6111 818 67 14 an
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Cooling Degree Days
Year pis haimerfAwparip.m.f.mailausswefoct

Nviessc Total

1011
1471
1071
ION
191111

1917

NOTE: See Page 210 for Items 4.1, 4.2 and 4.3(B).

334

11

14

18
44

11 1
6 11

a.

15

147
176

14
/0
11

116
41

Ie

114
137

184
16$
810
146
171

131
399

Ile
517

101
818
414
441
814

06

10
881
411
174
147

loe 14
181 24

104 10
IN 60
111 17
41 10

114 46

1:1

205

1718
1711

lin
1211
1456
1814
1218



AUSTIN, TEXAS

Heating Degree Days
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CORPUS CHRISTI, TEXAS

Heating Degree Days
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BROWNSVILLE, TEXAS

Heating Degree Days
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DALLAS/FORT WORTH, TEXAS

Heating Degree Days
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Cooling Degree Days
Total

li$ I I I a' ll5 III 'II aol l'l 1131 Il 0 l,'
1110 1 0 1 105 ala III III all O Ill Ia l 1111

I'll 0 a II 1% III 3.a .a .la ISa Ill Ia L l.11I'll 1 II IV SI I., .15 041 411 to 150 4 4 lI)1
1111 a ' a,o Ill Ill Ill ll l.a 31 0 ahol1'l 0 I Ill 101 III ll at. lal IOI III lO I alli
1111 a . to II' ala Ill ISO IlO III III II laO,

Ll'a 0 Il II II LII lal II' all II. 'I I 5 1011I''' 0 0 1 I. III III ,l ala 101 II a I loLl

I.

I

I
I'

I

I

I

I

I

I

d
I

I

I

I

I

I

I

1
I



DEL RIO, TEXAS

Heating Degree Days
Season July Ault fay' Oct Mew Dec Jan Feb liar A-1671--IFOT-Nlaytat

170-61 1 06 346 212 140 11I4 17 4 11611
1041-0 77 tos sal 664 too i104 MP 0 6516
1041-00 44 124 022 412 222 22 12 1 1714

1160-61 292 764 117 III 144 11 140
041-0 12 117 007 224 to 12 al o 1011
1142-61 1 244 147 25O 1161 21 11 2 1147
041-44 2 02 toe ktv .02 et 0 2 100
04.-611 11 151 .12 222 722 16 110

101-0 16 41 161 Ds. 666 il 5 0 1410
1224-47 26 95 04 .12 242 5 I 022
090-44 1 34 00 416 444 417 24 24 0 1100
1644-41
1141-4

6
62

723
171

.10
172/

11.
221

101
122

2

26
1

01 0
14711

120

1216-21 1 2* 1111 174 275 239 20 35 tall
11171-11 115 05 356 02 I o lett00-11 al 10 .11 221 240 DI 71 0 170
11171-74 1 1) 341 01 1111 I 99 0 014
0174-15 111 611 175 114 ll 11 0 1454

127014 01 120 741 456 111 2 5 1222
11176-0
I1171.12

117 04
06

661
214

5441 161 122 111 1172

Cooling Degree Days
Veer Jan Feb Mar l Apo 1111a1P1111ts

ase
zoo

7
DIS
410
019

20
11,4

590
494

461
121
464

014

940

Joly

739
6.7

114
so.
010
054
5460

10
11.1

Ault

400
17
.211

116
16.6

501

511
717

Soot

411
441

421
471
4514

11
145

0

Oct INOvID.cJT.tal

175
135

201
241
707
111
201

VD
211

It
.1
11

11
22

71131

2051
1119
11111

1199
1142

age`
5)95

1911M
1970

1971
1172
1971
11174

1171

1976
190

Is
a

ti
0
0

11

le
31
0

10
1

14

Si
15

11.
161
tta

17$
113

tso
6s

lii
1114

104
111
176
137
705

165
111

GALVESTON, TEXAS

Heating Degree Days
Season July Aug Sept Oct Mewl Dec 1 Jan Feb Mar Apr 1151441451101T001

0127.D, 40 149 171 01 Dvl I1o4 1 1141
1046-0 DI 162 104 416 10 114 110
190,2 10 253 265 164 606 264 1 1570

1140-61 IS 74 066 454 20 II I lIll
161 6 145 III 651 96 166 1 101
00-0 24 III 414 166 19 114.
010-64 6 56 660 114 6 194 1 001
110-0 1 161 201 254 20 24 1101

11245-46 5 11 191 467 520 114 1651
110-47 16 63 216 06 207 61 1001
1647.66 11 11 VS 201101 606 214 1161
244 6 142 261 214 106 261 1142
leee 7 127 161 410 246 169 2 1771

079 71 DI 141 10 210 10 163 I 656
1971.72

11 91 111 III 711 13 606
1171-70 79 10 169 40 119 1 7 1402
1171-74 1 21 10 III 161 61 I 776
974 7 121 15. us 121 11 2 934

071 7 126 140 099 126 11 046
1117507 0 44 Di3 071 96) 276 lel 1726
11177.96 63 011

Cooling Degree Days
Veer panpTbilaszlAprilliay July Aug Oct Nov Doc

1566 101 906 502 .66 01 709 41 11 2574
L91 1711 212 55 997 114 19 109
It/1
111/1 10

5
10

10
el

110
ID. 165

104
05

574
560

146
10 i*04

1.0
214

4111

41
11017

7171
071 I 1 III 04 576 47 994 lel 15 5070
11174 10 1. 444 170 110 451 551 10 DI ISO 41 1999Ills le LI ID 111 172 45) 506 Dee 104 254 16 IL sell

1975 IIS 110 017 914 154 1949
1977 IL 1115 11e 55 III 191 *l 77 ts al 190

336

EL PASO, TEXAS

Heating Degree Days
Season July Aug foot Oct I/4ov Doc Jan Fob Marl_ Apr IlaylbutteiTetal

1247-,6 10 40 5711 07 114 40 116 3 20500-0 16 120 1411 560 212 424 222 22 2 2002
1102-46 11) 41111 7111 01 134 124 2$ D 104

100-0 0 74 70 MI 71111 01 10 97 011
1121-01 21 513 175 754 10 4)7 Is 2714
1541-51 0 313 6111/ 03 .10 10 41 1117
103-0 0 17 361 252 710 01 754 99 70111
104 -29 74 01 01 511 04 7,7 54 /591

11600 4 107 765 sot 76s 60 164 so 1611
1046-0 2 116 41 616 715 60 op 6 2 1571
1367-45 2 1e* 117 710 101 615 177 12$ 1111
17511- 41 474 711 503 04 671 41 1 2714
11169-70 0 371 564 524 MS 244 96 I 1211

190-71 11 100 III III 622 417 254 114 1574
1971-11 11 I la 161 06 607 30 116 52 004
1972-13 1 57 011 521 50 499 10 III 1 100
0711-74 7 0 136 Sta 04 sot Ivo 71 1011
1974-71 41 107 442 715 672 441 10 III l 104

1975-75 05 64 he 64e 615 111 274 91 1 107
14741-77 2 114 241 741 02 422 00 10 220
1221-17 S 24 sto 02

Cooling Degree Days
Year ll Feb Mat Apw May no July Aug Stitt Oct Nov Doc Total

19 l 71 150 501 Gay 641 572 III 26261970 1 57 163 44$ 50 1114 III 19 110
1911 42 0 05 491 543 175 a 0 757100 1S 70 152 40. 161 401 24 924 1643071 5 7 02 322 05 .42 76 0 1011074 II 64 13$ 140 40 Dve 011 14 20511271 4 69 1 452 .42 501 2.1 61 100

0,14 71 122 *At 02 434 1, 16 011ie71 711 lee 500 740 151 116 0 720

HOUSTON, TEXAS
Heating Degree Days
SeasoriJulliAug Sept Oct Nov Dec Jan Feb Mar Apr May un Total

11117-0 11 105 165 6411 612 29 110 0 150100-0 41 14f )19 492 294 16 0 0 1414
1919-0 7 lee 106 416 641 1 5 1 745

1140-61 11 104 146 470 227 5 61 022
110-0 16 104 261 460 0 1 12 1107
1141-60 1 151 111 05 051 5 7 1.10
1041-64 6 101 551 413 446 17 le 15115
190-0 IL 11. III 000 754 71 0 179.

1965-44 10 II III 114 116 16 II 1250
1106-6/ 27 111 3511 142 214 6 0 1190
1157-66 11 01 011 390 417 22 11 1410
11101-60 9 199 19. 754 70 251 1 1110
L369-70 II 134 104 779 09 251 II 1 1774

190-71 71 174 10 295 171 a 1 0 100
1971-72 0 6 114 194 319 2215 6 17 1106
1971-0 241 170 06 9.5 179 2 112 ills
1973-7* 5 4 00 05 773 9 40 120.
1976-71 11 116 335 00 770 17 45 1014

1975-75 111 217 199 441 Ill 19 26 14411
i076-77 10 146 666 07 011 1 0 1245
071-78 5 04 00 365

Coang Degree Days
Veer Jan Oct Nov Doc Total13:11:11112:11==1===

61949 D9 11 147 176 94 666 17 III 6 7501
1970 le 151 Ill 0111 113 147 11 131 1111 75 1611

071 46 II 55 126 112 Se4 40 404 221 1212
1972 511 10 71 200 271 400 450 02 447 206 17 II 054
1973 1 61 Ill 20 434 944 450 411 III 151 II 1655
1974 24 11 10 132 1174 454 50 Ile 165 114 64 111 2621
70/1 47 SI 10 7.2 4119 51. 10 301 174 64 1. 260

1976 . 75 Ill 162 tto 110 hO 1.1 lill
1977 91 141 57 561 16 179 IS II 1791

207



LUBBOCK, TEXAS

Heating Degree Days
"SOW ./411 Aug Sopt Oct Nov Dec Jao Yob Ala. Apr Way tr-Vas741;1

1011-44 1 110 04 110 644 611 716 201 11 4141
1014-0 2 01 644 751 111 011 404 04 11 660
140-64 0 111 441 6411 1144 11D 104 162 57 *s2e

Is.* -.I 19. 41 all vs. 611 404 /11 74 1464
1061-61 1 1). 444 714 04, 617 101 176 11 4402
1462-61 I 1.1 64 111 goy 427 all oa )4 441)
1040-6. ll 21 424 11) Ka 151 121 1 00 1/ soil
111,1-01 1 011 4111 417 41, 40) Oat 107 12 1)71

1041-44 0 94 111 311 9641 477 647 IN 44 4446
1044-47 114 201 617 761 611 200 41 04 00
1061-66 1 IVO NO 644 1144 1) 117 01 71 less
1166-66 St tst 5.1 rse 614 641 vas ts6 0 4412
11140_74 III 14 47) 646 1116 07 114 47 1 0745

1111-71 164 60 646 0 00 08 04 7/4 1621107104 I 10 6/ 1 6114 72 0.9 114 04 44 200
107201 2 20* 472 011 .1. 644 416 212 sa 6154
1171-74 II tro 444 Nil 726 1114 al) 141 11 1716
014-13 46 164 104 17111 144 444 676 00 If 1441

1670-76 laa 116 63, n 511 11i 116 17 1056
1176-71 111 645 764 1lDo 111 117 151 1 1194
1117_90 a. a/a 611

Cooling Degree Days
Yw Teo LM11:01 Apr Illarpwo Aslyl Aug Sept Oct l Nov Doc Tatal

1,41 14 164 174 371 61 06 1021100 11 147 044 00 0 11 1747

1971 SI 1 DI IS? 6410 7, 260 04 1...1011
'I 1j 110 111 sea 166 IV/ 61 1551

1971 14 111 144 107 401 71 004
1074 76 Dlo 411 401 )00 10 1740
11171 0 107 001 10 192 1447

1976 II OD 169 117 04 14/11077 all 2 51 1017

MIDLAND/ODESSA, TEXAS
Heating Degree Days
%woo .lulyj Aug Sept Oct Nov Doc Jan Fob Man Ar May nei Total

190-50
100-11
0.11-44

110-61
1641-0
1062-41
1161-66
1044-60

00-64
1146-47
00-64
1064-0
116404

l011-71
1171-7/
071-71
0711-76
1076-75

075-76
1176-7?
1177-78

i

11
2

II

40
la

155
III
110

1.4

64
76

1

16

06
151
OS
60

/16

00
71

150
61

41

la
220
47

110
114
546

607
01
191
10
10)

11/
161
06
456
405

)40
150
111
211
144

140
141
271

5414

644
116

?II
ols
1.1
161

60

664
661
700
465
512

.6t
014
660
511
504

540
615
.75

700
046
046

761
71 4

771
616
515

III
04
416
IDS
704

540
6111

06
607
541

73s

104
101
641

74
1011

647
641
606

6/1

516
5/
647
401

4111

444
17
00
666

150
401,

512
161
61

11
06
is
Is
55

is
11

69
641

21
is.
la
111
116

/61
DI

174
179
14

114
96
61
61
I/

as
141

1/1

119

240
II

110

71
Il

II

14

5

19

66
11
16
la
4.

15
ta
11

a

111

1140
1666
4044

1701
1746
101
/40
15.1

1647
1441
160
170
soo.

1444
2110
1401
1115
210

1104
140

Cooling Degree Days
r.49 gal hob cm Age MayMOrjmyCM Soot Oct Nov Doc [Total

1169 110 02 1st 266 07 6 2111
1974 4? 101 109 542 .6, 1101 50 2001

1971 I II 145 .10 401 )01 06 61 1101
107/ DI 167 RD .2D 11 110 /.0 46 0 1041
1971 16 176 164 1 07 sa 17)7
1974 I 109 014 575 06 SO 1270
1673 I 60 00 .94 174 4.0 a t7 66 1 1021

1976 21 65 ISS 195 11 4.4 211 22 1671
1177 11 110 DI2 5a 610 514 112 /76.

PORT ARTHUR, TEXAS SAN ANGELO, TEXAS
Heating Degree Days Heating Degree Days
SeasoniJulsjAugiSeolleict[Novi-Der

12!".1 Feb Lm- t_Apr hit a-undr: Total--- -1.---
15"7-"'
100-10,
014-40

1040.41
1141-62
100-411
1041-48
104-7)

1

041-44
076-0
1047-661
1064-40
00-70,

19,0-111
1011-72
1972-71

074-7s

1111-so,

1077.7.,

7;01

0,

01

)1

01

DI

01

1

01

01
1'

0,

01

01

01
4,

DI

0,

o
,

4

041 m

;

1

I

a"4
2.1

211

II
20

12

0
,4

1)
20

II

26
6

17
IS
24

I.
to!

144i74

DID

1

122
106
10)
II.

111

14
II)

10
24*7

212

21)
2.4
Deo
0

226,

:1 :

112

20114221

140'

40
106
07
3717

210
D01
DII,

1.0
2011

1401
19i
4101
444
104,

"'I410

D11

47e
00
414

1.2
140
171

110
t 7

Is
III
141

1411
410
117
269
207

1

"4614

'Ill
4611

240i
110.
1/41

4,42

110
125
461
260
DOD

IS.
201
)40

266
276

17.).

:::
04

II

/D0
02
172
170

la

11C11
344
117
le

1671
1071

77'

160t

1161
1101

::1

I 1

60
.2
12,

221

4

tO
0

I6

92

40

till

1
67

14
1.1

01 I:::
100

1671
!:6:1:7

1417

1101

1411
1:1471:

11.1
100
1001
110
14S

11.10
1 110

Cooling Degree Days
Yaw I impel [haul Apr ftlieep-uneTiulyfAuiriSept [Oct [14oviDecTTotal

1000 17

1.

I , 621 161 444 747 001 0 1676
0 70 ID 2 4641 617 444 114 1441 .0 IS 00
4001 2 2. 41 167 121 1171 127 411 04 0 0 1701
lest 11 16 0 104 202 .41 440 7 4.4 201 17 11 2561
101D 0 I 14 64 244 1) 12. 50 40/ 141 10 4401074 271 IS 110 01 142 .21 12. 101 07. 101 SO II 2661.40 01 .1 110 144 148 12.6 01 1641 71 16 1660

106 2 20 6. 1111 226 4Ia 112 112 40J 611 6 6 071
77 I on 1211 41 162 627 2 1 01 70. .1 20 00

Season Jur/ Aug Soot Ok1 NOv Dec Jan FT,i-,ifilar Ap9f1A66,_uneiTotal

11117_,4 IDS 01 04 60 04 07 02 0 0 260106-0 2 RD 07 416 614 40 264 114 6 A 200046-64 67 40 111 06 160 408 60 0 0 2764

11140.0 10 11/ 661 701 411 21, 0 1 1 0471081-01 66 417 171 710 161 111 61 0 0 2.00002-61 16 10 126 711 40 101 44 7 f 2141
11141-64 260 747 600 162 169 DO 5 1 24001064-61 2 0 277 402 464 04 47L DI 0 2)21

100-64 76 144 416 741 4s5 524 ss 10 2101046-67 127 192 614 soa 410 LI) 2 le 2041997-96 76 20 6011 07 Sso 406 127 I 2417
11146-44 DO 10 541 Doe 172 41, D1 IP 2171040-70 I/I DDS 4.1 04 101 176 01 46 240
1070.71

2 ID slo 010 411 DO III II 11111971-72 1 DI 249 4510 09 sot 118 26 1 1601972-7) 97 .16 477 7 so 1 l 101 III 10 2741071-74 1 DS 170 476 114 112 IIs SI I 1711
11174-71 1 47 104 100 100 470 106 101 I 044
101-70 12 71 420 019 441 011 ID? 40 DO 2117076-7/ 220 116 50 07 177 227 41 0 2742077.71 44 240 00

Cooling Degree Days
Year-part Feb

0/

12.
10

a*
1.

Apr

1 D

09
217
67

147
101

64
SS

Nay

al)
245

DS/
101
2,6
Dee
44)

111
11))

=M11

4,2
.10
.71
.6.
44,

71%

SS/
17.

1.7
27

)14
00

Aug

020
611

02.
.61
Ss.

42

SepttpcliNoelD.cflibtal

)11

10.
406
114
14
061

'II

021

Its
101

lo
140
10.
17
100

161

211
lot

20
7

11
14

2.42
210

211.
2511
/169
2612
206

140
1117

1940
1070

1011
1412
11,1
117.
1173

19,6
1977

6

6

0

0

0

208

1

1



V

1

SAN ANTCNIO, TEXAS

Heating Degree Days
Seasemputyl Aug Sopt Oct Peen Doc Jan Fele Mar Apr May T Mal
40-54 71 1741 197 0111 19 all 0 1116414-11 ID 71 171 51 017 111 10 90 ID 5770,606.0 7 Iv 176 114 .67 011 117 7 7 1101

,660-4I 17 1110 057 21) 171 17 64 0 1551,161-61 6 IV 221 151 546 104 / al 1520,161-61 0 I 16. 57 275 161 6 11 1517,061-6. L. 111 .1i 010 I. as 17111110-0 .7 7,5 61. 077 11 797 II 17111

7161-6. 62 71 101 6417 046 112 10 1646,666-67 07 151 016 711 146 9 tzeo.707-44 .1 171 Uls 01 07$ aSio 50 1617
i104-69 171 017 1160 110 »5 5 1766,161-70 51 Is) Ill 766 162 26 0 MO
770-71 01 1.7 101 114 110 1117 51 101
All -71 0 UV 166 042 261 67 7 4 1107Alla -71 01 106 .17 551 1101 1 14. 1 1457
0711.7. 44 711 017 117 70 lit 0 1111747005 II 760 0111 569 516 152 17 1611

071-70 11 110 U. 072 100 101 11 2 16260176-77 160 2112 U1 605 016 00 02 0 115$41-70 0 1U HO

Cool ng Degree Days
Year -plfelfMarl-Apr FMaykunerJutyl-AugiSeptI Oct

19.9 I 157 171 .10 661 51
1170 1 a 1011 219 67 )02 651

071 10 56 I I 14.1 1 56. 654 500
1171 11 11 1 co 174 171 61 11 111071 6 0 IRO 110

06:1
51601. 11 II 111 1414 04, ::: 50010, 11 1 51 111 01 457 501 50.

7916 61 11 101 11 061 S11
1977 0 1 66 1111 002 020

.1
71;
62

110
517

Nov

VICTORIA, TEXAS

Heating Degree Days
SeaseopuhirAuglSeptIpktIlies Dec JanTiei MNo Apr MO-2SO-fe-W

1147-56 61 171 12 02 IDS 2 10111101-51 51 III 5115 020 261 1 66 1511157-60 70 17) 111 177 171 2 7 7171

1160-61 77 166 1165 .66 7115 57 11011761-61 15 766 267 501 60 1 10 1751
1761.61
174)-6.

7

o
151

ys
311
077

516
751

114
176 1

5

16
1571
7017

1160-65 11 1111 111 /75 1110 a 5 6 1160

7145 6 i 11 15 101 011 1.1 1 a le 11141666.60 0 11 45 517 11111 10 0 17007767 6 i 5 ill 312 076 006 2 16 1461
1166 146 147 161 164 1 p 1111
1161-70 10 170 101 016 110 1 1 17 1157

1100-71 00 III 101 211 141 1 60 1117
1171-71 0 06 151 770 171 2 101
1170.71 10 160 176 076 501 I. 1515
1071-70 e 14 150 110 111 17 460
170 7 15) 146 106 206 i I. 1600

1171 7 165 116 164 170 5 2 10611176.77 Ill 115 1114 505 206 a 11 1750177 ? 66 161

Cooling Degree Days
Total Year J Jan Feb I Mar Apr May unel.:11,14 AugISeplfOct

207 51 1961
161 .111 57 1167

111 II 51 1566
201 11 1011
262 11.6
%VI 56 5 164.
217 60 1602

.5 150
211 56 5 7000

WACO, TEXAS

Heating Degree Days
3.,.....pulyriuiliumFoolNo.i 0.c J Jon LilitsfMar

I
ApriMayiJuneiTotal

11101-561 115 7.0 517, 010 11. .01 60 1501
1106011 71 20$ 177: 00. .11 211 112 1110
1077-00 7 1 I 116 51.1 101 .02 111 106.

1140-61 10 Zoo 0161 605 555 109 101 104.
0,1-.2 11, 12. .401 670 250 1.2 2110
11i7-6/
1100-60

26 114
21 104

011. 7.1
'16 ,62

001
UV

1:61 11

.2
1601
1156

02 I6 014 027 oeS .1. IS 10)0

1145-60 72 100 011 700 022 26% 70 1170
1166-67
1167-.6

02
.6

126
Igo

77? S11
.40 160

600
OI 244 70

1424
/170

1166-0 106 .4. 04 lal 600 IS 1001
110-70 1?1, 710 07. )72 60 1175

1170-77 41 26. 14. .11 10 04 SO 1664
1971-72 250 560 00) 101 100 IV 1601
1171-7/ .0 026 04 1 10. 170 107
1175_7. 12 116 .60 600 022 100 02 1170
117.-7, 1. 21. 174 007 oil 1.1 120 150.

1171-76 27 .62 000 200 20. I 170
1176_77 200 06 02? 700 171 2% 1611
1177,5 171 .171

Cooling Degree Days
year Jan 1. Feb flAarTiApr fklayPuneliulyI AuirSopti Oct PiovIDet jTotal

114.7 12 2 111 520 0171 716 121 00 700 .0 0 121"
1970 0 0 100 200 001 621 70 07 I1, 20 10 1402

1171 .0 02 120 176 600 .6. 0 206 '0 1002
11171 I. la 10% 106 570 001 .o. 116 1110
1115 0 0 11 0 221 17, 00 III .2 142 '2 0 2001
1016 116 1)0 0.2 .01 611 610 220 i6 11 2 2.1.
01, 0 26 100 221 ..e 610 )7 20. $) I. 261.

010 0 II 72 el Ill .60 66. los 7 11 17010, 166 101 71. ?IV .26 72. 1: I) 1012

1960 51 IS 111 517 6117 151 24:1 HUI
1970 11 /1 161 054 561 617 5 :10

1962

1971 70 17 10. 171 44o DO 650 )01 71 54 1)70
1171 Si ae 114 177 1S4 SI' 561 Sal S. 110 11 IS 1.0.
1175 1 10 107 154 554 .77 051 006 67 715 101 If 121.
1170 10 56 107 12O 51 010 611 10 271 71 17 1»/
1175 67 11 III% 111 1 1 510 S7 Ill 001 )60 116 4. 11,1

4716 7 1 107 116 16) 11 SO, 110 11 411 76 1 26.11977 76 160 176 117 077 621 50 256 II 17 124)

WICHITA FALLS, TEXAS

Heating Degree Days
Season July Aug Sept Oct Now Dec Jan fob MarlApt
1107-0
1106-01
1151-60

1100-01
1101-01
061-0100-0
11.6_65

1160-66
11.0-0
140-0
1144-60
11.1-70

71,0,1
1111-71
071-75
1115-70
1170,0

1711-14
107.-77
1177-7.

1

2

I

II

1

.

1

I

2.

1

I.

1

5

.

IVO
110
171

61
62
64
4

66

I1ft

110
VS
60

150

200
11

161
62

00

gl
270

00

oil
504
001

110
oil
210
1111
7)2

101
1.7
160
011
011

616
U.
071
200I
510
102

50

SUP
72.
0.7

746
125
077
421
700

010
115
.7.
616
.10

021
17$
771
621
671

007
111
00

61
06
7.15

710
17,
01.
01
070

110
115
40.
016
eol

7.7
101

150
112

610
1021

1771
0o4
7521

6111
0041

50)
.1.1
561

01/
5)4
117
Sol
026

560
770
077
01.

620

US
059

01
714
0001,

100i
01
241

10t4

6.

171
167
177
.04
7)4;

I4
217
214
1121

716
2111

11'
164

01

16'

11'
04

i 111

1.

IS'

51

II'

4
1).

111
1'

2/1
11

Is'

71

6'

i

Cooling Degree Days

IlgayiJun iTotal

I I:I 5.20
500

SI 100.

I.

12

11
01
1$
10

11

0

1477
2.60
$0.6
500
)146

)074
0121
5.0
2)02
)020

Year IJan if *SIM.. 1A-i-21-MayPunel JulyFAugTSepti OctrNoil-DecT Total

1046 20 206 016 717 091 0101 1
1770 0 211 012 622 2 7 10

071 1. 7. 220 07) 42 .13 117; 12. 11
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ENERGY AUDIT FORM EA-2

4.0 CLIMATE FACTORS

City
,Deg.

4.1 Annual

Avg.Heating
Days

4.2 Annual
_

Avg.Cooling
Deg. Days

4.3(8) Average Monthly Wind Velocity (MPH)
'

Jan. Feb. Mar. 'Apr. Kay Jun. Jul. Aug.
r

Sept.. Oct. Nov. Dec.
,

Abilene 2,610 2,466 12.1 12.9 14.3 14.1 13.2 13.1 10.9 10.4 10.5 11.1 11.7 12.1

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 13.4 12.5 11.6 10.5 9.6 9.7 10.8 10.9

Corpus Christi 930 3,474 12.0 12.9 14.0 14.4 12.9 12.0 11.6 10.8 10.2 10.1 11.3 11.2

Dallas/Ft.worth 2,382 2,587 11.3 12.1 13.2 12.8 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 10.9 11.0 10.6 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 11.6 11.8 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 10.0 9.9 10.0 10.0

Port Arthur 1,518 2,798 11.2 11.8 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 12.4 12.2 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

Victoria 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 12.0 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 compazison. 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. However, 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
Escalation Rate

ESCALATION FACTOR
5.00 yrs. 7.00 yrs. 10.00 yrs. 15.00 yrs.

10% 6.72 10.44 17.53 34.95

152 7.75 12.73 23.34 54.72

20% 8.93 15.50 31.15 86.44

* Adapted from Fritz Dressler, Practical Energy Management 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 20% 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.
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