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DAY ONE 

8:30 a~m~ 

9;00 a.m. 

9:30 a.m. 

__________________________________________ m _____________ um~='~' _____ ~e= _____ 

REGISTRATION 

WELCOME 

AGENDA 

National Energy Conservation Policy Act of 1978 and the Texas Public 
Buildings Program: the effect of the Act on Texas schools, health care 
facilities, units of local government and public care institutions. 

TOTAL ENERGY MANAGEMENT 

The major energy systems and how effective operation and maintenance 
actions should save 1596 or more of the typical building's energy usage. 

10:15 a.m. COFFEE BREAK 

10:30 a.m. ENERGY USE RECORDS AND BILLINGS 

How to calculate energy consumption, read bills and curb demand 
charges. 

Ih30 a.m. HEATING, VENTILATING AND AIR CONDITIONING SYSTEMS 

Energy consuming aspects,. and operations and maintenance 
recommendations for heating, cooling and venCating systems; reheat, 
variable air volume, air economizers, etc. 

12:00 noon LUNCH 

1:00 p.m. HEATING, VENTILATING AND AIR CONDITIONING SYSTEMS (Continued) 

2:00 p.m. LIGHTING 

3:00 p.m. 

3:15 p.m. 

4:00 p.m • 

4:45 p.m. 

Recomended levels of illumination; basics of lighting design; effects of 
age and dirt; lighting types; lighting surveys and audits; conservation 
opportunities. 

COFFEE BREAK 

BUILDING ENVELOPE 

Effects of infiltration/exfiltration, and solar loading; thermal properties; 
and other aspects of heat gain and heat loss. 

VIDEOTAPED AUDITS 111 AND 112 

DISCUSSION 

5:00 ADJOURN 

iv 
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DAY TWO 

8:30 a.m. 

9:15 a.m. 

ANCILLARY 

Hot water, laundries, kitchens, elevators, escalators, computers, office 
equipment and other incidental equipment 

SOLAR AND RENEW ABLE ENERGY RESOURCES 

Solar insolation and weather data and their application to NECPA forms; 
the potential for solar and other renewable energy resources in Texas. 

9:45 a.m. COFFEE BREAK 

10:00 a.m. ENERGY AUDIT FORMS 

Instructions for preparing the required forms and completion of a sample 
audit form. 

12:00 noon LUNCH 

1:00 p.m. VIDEOTAPED AUDIT 113 

1:30 p.m. DISCUSSION 

2:00 p.m. 

2:45 p.m. 

3:00 p.m. 

4:30 p.m. 

5:00 p.m. 

TECHNICAL ASSISTANCE/ENERGY CONSERVATION MEASURES 

Review of Technical Assistance and Energy Conservation Measures 
guidelines and applications 

COFFEE BREAK 

OPEN BOOK EXAMINATION 

Participants will work through a series of questions relating to material 
covered in the session. 

PRESENTATION OF CERTIFICATES OF COMPLETION 

ADJOURN 

v Preceding page blank 
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HOW TO USE THE ENERGY AUDITOR TRAINING MANUAL 

The Energy Auditor Training Manual is designed to provide the building owner and 

employees with information which would be of assistance in saving energy and related 

costs through the implementation of maintenance and operating procedures and energy 

conservation measures which provide a quick return on the investment. The Manual also 

includes all forms and supplementary data necessary to complete the full range of NECPA 

requirements, and to apply for Technical Assistance and/or Energy Conservation Measures 

grants. Coupled with the two-day Energy Auditor Training Course, the certified Energy 

Auditor should be prepared to perform audits that meet State and federal requirements 

and benefit the building owner/operator. 

All sectIons are tabbed for quick, easy reference. To assist the auditor in making 

maximum use of the manual, the following suggestions are offered: 

L HNECPA" and "State Program Summary" tabs are background reference material. 

The NECPA regulations are provided as reference material concernlning specific 

procedures of the federal program including eligible projects, funding limits, grant 

ranking procedures, State Plan development, and reporting requirements to name a 

few. The State Program Summary provides the reader with essential information 

about the State Plan for the program and the major procedures of the State program 

and the federal regulations, 

2. The "Energy Management" tab includes important information on how to organize 

your efforts to save energy, to record and understand building energy consumption 

data, to understand the benefl ts in saving energy, and to develop a comprehensive 

energy management plan for the institution. 

3. "HVAC," "Lighting," "Building Envelope" and "Ancilliary Systems" tabs are detailed 

explanations of how and why various equipment and features of a building consume 

energy and how waste can be minimized. There are charts, graphs, tables and other 



key supporting material designed to allow the auditor to understand and apply 

energy conservation principles and techniques. The materials presented here are 

deliberately limited to primary maintenance and operations concepts and major 

TA/ECM opportunities. The purpose of the energy audit is to serve as an 

intermediary step, and it is not intended to involve the detail and sophistication of 

the more professional "Technical Assistance" level audit performed by licensed 

engineers and architects. 

Each of these systems discussions contains key maintenance and operations 

checkllsts and a sample energy savings calculation for use in conducting the audit. 

Part III of the Energy Audit form can be completed by using the checklists in 

pG"forming the energy audit and then transferring the appropriate findings to the 

marked sections in Part III. 

4. The "Solar Applications" tab is a brief description of passive and active solar 

opportunities. The NECPA emphasis on solar and renewable resources is designed to 

promote awareness of their potential use and to provide information which 

demonstrates whether or not the audited building is conducive to using alternate 

source energy. 

"Solar/Weather Data" provides data on heating/cooling degree days, solar insolation, 

wind speed and recent historical weather data for use in preparing the Energy Audit 

form. 

5. "PEA/EA Forms" and "TA/ECM Applications" tabs contain all necessary forms and 

instructions, with examples to assist the institutions in filling out each item. Blank 

forms are contained in the appendix, and additional copies are distributed to all 

eligible agencies by direct mail. 

6. The "Appendix" contains copies of blank forms, a glossary of energy terms, and the 

energy conversion factors used for the NECPA program. 

vii 
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A good energy audit follows these steps: 

1. Read the sections on energy use and bills and on HVAC, Lighting, Building 

Envelope, Ancillary Systems and Solar Applications • 
. 

2. Complete tr.e energy information required for the Preliminary Energy Audit 

(PEA) form. 

3. Conduct a walk-through energy audit to determine needed maintenance and 

operations changes using the Energy Audit checklist which accompanies the 

HVAC, Lighting, Building Envelope and Ancillary Systems sections. Also look 

for potential energy conservation measures. 

1+. Transfer the checklist findings to Part 1lI of the Energy Audit form (page 3). 

5. Complete the Energy Audit (EA) form. 

6. Transfer "Solar/Weather Data" to appropriate sections of the EA, using data 

for the city nearest the building location . 

7. Recheck Energy Use Index calculations contained in the PEA. 

8. Calculate the anticipated energy savings for one or more potential ECMs and 

include the information on page If. of the Energy Audit form. 

9. The PEA and EA forms are included in the Technical Assistance and Energy 

Conservation Measures Applications. Therefore, this information will be 

submitted to the Texas Energy and Natural Resources Advisory Council as part 

of the TA/ECM application • 

vii; 
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OVERVIEW 

The National Energy Conservation Policy Act (NECPA) of 1978 authorIzes $965 

million for assistance to schools, hospitals, local governments and public care institutions 

in conducting energy audits, technical assistance analyses and in implementing energy 

conservation measures. The phases of the program are described as follows: 

PHASE 1 

Step 1 - Preliminary: Energy Audits (PEA) -- An information gathering survey of 

building characteristics and energy using characteristics not requiring an on-site 

audit or outside assistance. 

Step 2 - Energy Audit -- A site-specific review of facilities requiring identIfication 

of maintenance and operating procedures and opportunities for Energy Conservation 

Measures (retrofit) by persons who have received state-approved training or by 

persons who can demonstrate appropriate skills and experience, such as an engineer • 

PHASE 2 

Steg 1 - Technical Assistance, -- An on-site, detailed energy analysis by a registered 

engineer or engineer/architect team. The Technical assistance analysis will result 

in recommendations for Energy ConservatIon Measures (ECMs) with the estimated 

costs, the expected savings and the payback period of each measure. 

Step 2 - Energy Conservation Measures -- Energy conservation measures involve the 

acquisition and installation of materials and/or equipment in eligible buildings for 

saving energy and related costs. In addition to materials and equipment, allowable 

costs also include project supervision (excluding institutional administration), 

pro j ect design, and labor. 

This Energy Auditor Training Manual is designed for training individuals to perform 

Phase I, Step II Energy Audits as prescribed by NECPA and appropriate federal and 

state administrative guidelines and regUlations. 

1-1 
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BACKGROUND AND PURPOSE OF THE NECPA AND THE ENERGY AUDIT 

The Phase I Energy .A.udit is not a full-scale technical analysis of energy systems, 

needed improvements, costs and precise estimated savings. It is, rather, an intermediate 

phase designed mainly to identify qUick and low-cost maintenance and operational changes 

that can aff ect useful savings, and to qualify building owners for Phase II Technical 

Assistance support. 

The administrative guidelines follow. Here ate some important provisions: 

Contents of an Energy Audit 

A. Preliminary Energy Audit Information 

B. Identification of needed maintenance and operational improvements. 

C. 

D. 

Indication of the need for Energy Conservation Measures (ECM); based 

primarily on energy use statistics. 

Assessment of estimated costs, potential energy savings and simple payback 

period of ECMs (not a stringently required element). 

Auditor Qualifications 

A. Completion of a State~approved training course. 

B. Be someone other than the person directly responsible for day-to-day operation 

of the building being audited. 

C. Full disclosure of any financial interest with the energy audit, technical 

assistance or recommended ECMs. 

1-3 
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Cost of Energy Audits 

The Federal government will normally pay up to one-half of the allowable costs of 

the energy audit. The cost of audits, for purposes of determining the federal share, is as 

follows: 

Building Gross S/F 

Up to 30,000 
30,000 to 100,000 
More than 100,000 
Complexes 

Allowable Federal Audit Cost* 

$400 
$500 
$600 

(Sum of individual building 
allowances up to 150,000 GSF plus 
60 percent of individual building 
allowances above 150,000 GSF, but 
not to exceed $10,000.) 

* The figures identified here represent an estimate for the total cost of the energy 
audit. These estimates are used as a basis for identifying the amount of the Energy 
Audit grant. The amount of the Energy Audit grant is one-half ($200, $250, $300, 
respectively) of the estimated total cost of the Energy Audit identified above. 

1-4 
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!Department t)f 
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of local Government and Public Care 
Institutions 
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DEPARTMENT OF ENERGY 

10 CFR Paris 450, 455 

Energy Measures and Energy Audits; 
Grant Programs for Schools and 
Hospitals, and BuildIngs Owned by 
Units of local Government and Public 
Care Institutions 

AGENCV: Department of Energy. 
ACTION: Final Rule. 

SUMMAR~ The Depart,>;:··,'\ of Energy 
(DOE) is issuing final r"g,.,ittions to 
establish grant programs. subject to cosl 
sharing requirements. to reduce 
consumption. and associated costs, of 
conventional energy resourCes in (1) 
schools and hospitals. and (2) buildings 
owned by units of local government and 
public care institutions. This objective is 
to be achieved through several means, 
including financial assistance for: 

(a) Identifying improved operating and 
maintenance procedures: 

(b) Identifying energy conservation 
measures. Including solar energy or 
other renewable source measures; and 

(c) Implementation, in the case of 
schools and hospitals. of selected energy 
conservation measures. including solar 
energy or renewable resource measures, 

Financial assistance under these 
regulations will be provided through 
granto which the Secretary may awnrd 
to States for the conduct of preliminary 
energy audits and energy audits. A State 
may particIpate In either the progrum for 
schools and hospitals. or the program 
for units onocal government and public 
care institutions. or both. Preliminary 
energy audits and energy audits are part 
of a larger prIJ:gram which will also 
provide financia\llssistance for 
technical assistance and energy 
conservation measures; regulations 
governing the latter programs were 
proposed and published in the FEDERAL 
flEGISTER on January 5. 1979 (44 FR 
1580). 

EFfECTIVE DATE: April 2. 1979. 

FOR FURTHER INFORMATION CONTACT: 
Michael Willingham, Director, Office of 
State-Specific Programs, Room 4117. 20 
Massachusetts,Avenue, NW .• 
Department of Energy. Washington, D.C. 
20545. Telephone: (202) 376-4149. 

Lewis W. Shollenberger, Jr., Office of the 
General Counsel, Room 3224. 20 
Massachusettu Avenue. NW., 
Department of Energy. Washington, D.C. 
20545. Telephone: (202) 376-9472. 

A.InlroducUon 

On December 12.1978. DOE Published 
a proposed rule (43 FR 58158) to 

federal Reglsler I Vol. 44. N~ 64 I Monnay. April Z. 1979 I Rules ant! RCR.!!!!!Jonn 

establish a program for preliminary 
energy uudits (PEA) and energy auulta 
lEA) of schools und hospitals. and 
bUildings ownnd by units of local 
government and public care institutions. 

DOE received 150 written comments 
and 58 persons testified at hearings held 
in Washington, D.C.: Chicago. Illinois: 
and San Francisco. California; January 8 
und 9. 1979. Many suggestions were 
mode. u number of which resulted in 
chilng(!s to the final rule. 

With Ihn issuance of this final rule. 
DOE »mends Chapler II of Title 10. Code 
of Fodornl Regulations. to establish a 
progrllm to provide flnanelal assistance 
to conduct preliminary energy audits 
and nnr-rgy audits of schools qnd 
hospituls. nnd buildings owned by units 
of local government and public care 
institutions. pursuant to Title III of the 
National Energy Conservation Policy 
Act (NECPA). Pub. L. 95-619. 92 Stat. 
3206 el seq. 

Preliminary energy audits of schools 
and hospitals. and of buildings owned 
by units onoca! government and public 
care institutions, are a State 
responsibility. They are performed to 
provide the State a basis for making a 
reasonable estimate of the number and 
characteristics of buildings owned by 
eligible 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 plsn for 
techniclIl assistance and energy 
conscrvlltion measures, including Bolar 
energy or other renewable resource 
m"usures. It may be impossible to 
perform preliminary energy audits for all 
eligible institutions within the time 
available. Therefore, provision has been 
made to allow States to perform 
preliminnry energy audits on a sampling 
bRsis. for purposes of developing the 
State plnn. It is essential that.the 
snmple. if taken. be followed by an 
identification of all eligible institutions, 
and logether with the buildings owned 

-, .. -~---------.-----
by them. so thaI there is a lisling of 
Institutions and buildings which qualify 
for participation in the program. This 
information. together with data 
developed from Ihe preliminary energy 
audits. will enable u State to establish 
criteria for d~lcrmining which 
institutions should receive priority for 
assistance in th!' conduct of energy 
audits. The pn,Jjminary energy audit is 
designed In Helher information and does 
1I0t reqUlre.\ wlllk.lhrough of the 
buildillg by 11 lruinpd Iludittlt. Energy 
audits. whiGh im:orporlltc the 
preliminary IHlnrHY audit datu clements, 
do require a trainp.d auditor 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 audit is to indicate 
how great a need and potential exists 
for energy conservation. measures. 
including solar energy or other 
renewable resource measuren. 
B. Nolice of dranl Program Cycle 

DOE has elected to use a 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 audit 
and energy audit program. the grant 
program cycle is initiated as of the date 
of publication of this final rulemaldng. 
State applications for financial 
assistance under this regulation are due 
thirty days from this date unless an 
extension of time is requested and 
approved. Table 1 presents the amounts 
ullocated to States for the first grant 
program cycle. These allocations are 
based on fiscal year 1978 appropriations 
in the amounts of $20 million for schools 
and hospitals. nnd $7.5 million for units 
of local government and public care 
institutions. Except as may otherwise be 
specified by the Secretary, this first 
grant program cyde shall terminate 
September 30, 1979. 

TABLE 1 

Slale AlIoc.DllOn SchQols lII'Id Ur4:l I 

laclor ro.Pltnls 

Alabama ~~ .... "."._ ...... __ , .............. _ ............... _ ..... _ ...................... ~ ............ . .0163 ~25.021 $122.220 
Alas-ka. .... ~.H •••• , ..................... "" ............... _ ................................................ _ .......... , ••••• 0100 SISll.H). 174,604 
Arizon •. , ............... , .............. u ................................... - •• ~~ ......... _ • .,. ......... " ••••• _ ............... . .0119 5236,663 t\89.5!l1 
Arkansos. ... , .•. " ..... " ....... h ................ ~ ................ .,. .......... -_ .............. : ••.•• _ ........... , •••• ,' ••••• ,.,. .0115 $2JO.1l51 $Oll.494 
California ' ....... H ...... HH ............................. _ .. • ............................................. _ ................... " .... .. 0729 $1.~58.59a $5-46.Q74 
CoIotado ...................... _ ...................................... , .......................... _ .................... _ ....... . .OH3 $266.815 5107.556 
ConnocUCut ............................. ,,_ •••••• , ................ _ •••••••• _ ....................... _ ................... _ ..... " •••••• .0157 $313,050 SI17,394 
Octawaro .' •.•.. h .................................. _ ......................... • ............. t~ ....................... it •••••••••• , .......... . .0070 $1.\0.50\ $52.eas 
DislrtCt of COlumbla ......................................................................... _+ ........... , ........ _ .. , ........ . 0076 $152.~01 SS7,150 
Flonda ....................... _ ... _ .... : ............ _ ............ __ ...... _ ...... _ .... ___ ................ " ... .0312 $624,450 SZl4.1t19 
Geofgla ............. , .................... _ ..... _ .... _ ...... _ ..... __ ... __ ....... _._ ... __ ......... , ......... . .0204 $.40a.o81 $153.023 
Hawaii ....•.•.•..•....•... , .......................... u_ ....................••••••• ~ •••• j ................... _ ......... " ••••• _ ........ .. .OOGT $133,957 $50,234 
Iclaho ................................................................................................ "_._ ........................ . 0087 5114,\16 ;85.294 
Ilhnoi .................................................... , ... " ..... _ ............ _ ................ _ .... _ ..................... _ .0416 $1336.702- $314.513 
tnch4na ....... ' .. h •• ~ ........ ~, ........ ., ....... u ....................... n .... ~ •• _ ••• t ......... • •••• _ ................... , ............. . .0227 $453,800 $170,17& 
low ................. , ............... _ ......................................... " ...... ~ ........... _ ... _ .......... _ ....... .. .0155 $!lOS,lI17 OlIB.OOO 
t<an$l.s .... H ................................... _ ....... _ ...... _. ___ ._ .... _ ........................... -. ...................... j;, .0129 S2~.950 $91.100 
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TAlltJe I -Co!1tlnuC"d 

MocD/Jon -
I<c:ontuc:i<y__ _ _____ • __ .... _ .... _ ............................ _ .0161 
~-----.... --.. --...................................... ; ... -.............. , ................. ... .0167 
Meln<>._ .... ____ .. ______ .. ___ ...... _ ........ ___ ............... _ ................... . .0100 
Mar)4e.nrl .. -.-••• --.. --.-... - .. -.-...... - ............ _ .......... ~._ ........................... -. .0185 
Mo.aacI'lusoIta._ •• _._ ........... _ ............ _ ......... __ .................. _ ...................... _ .. ,0243 
M~ ... ___ • ___ .............. _ ........ _ ........... _ •• _ ..................................... .. .0353 
M.lmocOta •• __ ._ ... _ .... _ ............. ____ ...................... _ ................................ .. .0199 
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Now~ ....... _ ......... _ ........... _ .......................................................................... .. .0000 
N_ ~ _ ............. __ .............. _ .......................................................................... _ .. . .0290 
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North CuoIina ... _ ........ __ .... _. __ ..... _ ............ _ .............. _ ................................ _ .0222 
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South 001<,0!4 •• _ .. _._ ............... _ ....... _ .. _. __ ............................................. ~ •• _ .0089 
T"""" ......... _._._._. ___ ... _. __ ................. _ .... _ .. _ .................. _ .... _ .0184 
TexAlI .............. __ .. _._ ........... _ .. _._ .. _ ............................................................... _. .0448 
Utah ...... ___ • ___ ... _. __ ..... _ •• _ •. _ ............................... " ...................... _ .. .. .0099 
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V.gfn!a_ ... ____ ....... _ ..... _ ... __ ............ _ ................................................. _ .0211 
WsshinQIoo ___ .... _ .............. _ .................. _ ............................................ _ ... _ .. . .0168 
Weat V,gln!o. ___ ..... _ ..... _ ... _ .. _ ... _ .......................... _ ..... _ ............................. .. .0111 
Wisconoln._ ............ _ .............. _ .................. __ ......... _ ......... _ ........... _ ............... _. .0213 
Wyomlng ..• _ ...... _ ............... __ ...................... _ .................................................. _ ... _ .0078 
AmOOclIn Samoo .. _ .... _ ..................... _ .... _ ......................... _ ........................ _ ...... _. .0050 
GUt1t1\._ •• _.-._ .................. ____ n .......... ~ ..... __ ._ ...................................................... .. .0050 
PI>erto RIt:o ....... _ ....... _ ................... , .... __ ............................................................ . .0141 
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5321.892 D12O.710 
$333.128 G124.022 
5199.738 $H.OO2 
5369.3ge $136.523 
$486.787 D182.1l-45 
$705.848 $264.693 
$397.059 ,'48.891 
5240.000 590.363 
$418.578 8158.2113 
$162.895 s~.!S8e 
1221.B33 D83.167 
$143.0~ $53.600 
$fTQ.28e $67,:z33 
$580,883 $217.831 
$177.440 $66.~0 

$1,27~.325 $477,672 
$443.610 5168.357 
$191.631 $71.681 
$79D.069 S299,659 
$277,538 $104,017 
$248.71~ $93.268 
$873.290 $327.484 
$169.209 $63.453 
$272.121 $102.048 
$178,025 $66.759 
$367.708 $137.8'i1O 
S1192.824 $334.809 
5108.229 374.336 
5160.893 $60.335 
$421,892 SISII.210 
$338.852 '126.245 
$221,930 $83.224 
S42M53 $150.545 
$155,998 $58.499 

$!I9.418 537.262 
$100.434 $37.663 
S282.~80 $105.930 
$104.126 $39.047 

$10,999.870 57.499.972 

C. Summary oC Major Comments on the 
Proposed Rule IUld DOE Response 

DEFINITIONS-Four comments were 
received concerning leased buildings 
occupied by eligible institutions. NEGPA 
provides that financial assistance is to 
be made available for buildings 
"owned" by eligible institution:l. 
Therefore, buildings occupied on a lease 
arrangement do not qualify for financial 
assistance under this program. 
However, in some cases, a lease is used 
as a means 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 
Jease period, may also be qualified to 
participate in this program. Other 
comments regarding the definition of 
"building" pointed out that in 
exceptionally moderate climates there 
are many buildings owned by eligible 
institutions which have neither henting 
or cooling systems, but which could 
save energy through changes to lighting 
and hot water systems. DOE is 
constrained to use the definition 

provided by NEGPA which limits 
eligible "buildings" to those which are 
heuIed or cooled. The absence of any 
reference 10 hot water systems in the 
dofinilion, unlike the definition of the 
term "building" elsewhere in the Er.ergy 
Policy and Conservation Act, suggests 
an intent to preclud~ such systems from 
qualifying a building for assistance 
under these programs, DOE considers a 
mechunical ventilation system for 
distributing air throughout a builuing to 
be a cooling system and has added a 
definitiori of the term "heating or cooling 
system" to the rule which reflects this 
view. The purpose of this definition is to 
clarify conuitions of eligibility. and 
should not be construed .as restricting 
consideration of potential energy 
conservation opportunities to 
mechanical healing Of cooling systems. 
On the contrary. all participants in this 
program should consider all available 
opportunities. including active anu 
passive solar systems and other 
nmewnble resource measures. Tho 
uufinilion of "energy conservalion 
measure" has also been clarified to 
make clear the intent to consider 
passive solar energy systems, such as 
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solaria or thennal ponds, all well a8 
active /Jolar energy systems. 

Several comments addressed the 
definition of the lerm "complex", One 
suggested inclusion of all buildings 
within a given jurisdictlon to be 
considered a "complex", This suggestion 
was not adopted since it would result in 
limiting the amount of financial 
assistance available under cost limits 
applicable to Ilnergy audit!!. Two 
comments requested confirmation that a 
preliminary energy audit or energy audit 
could be conduc:ted for a "complex" as 
well 08 for individual buildings within 
the "complex", The rule permits this 
without a language change. however. 
either approach must observe the cost 
limits slated in § 450.46. 

Three comments were received 
regarding the definition of "cooling 
degree days", These, together with 
others related to the allocation formula, 
suggested a higher base for calculation 
of cooling degree daYB. 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 Ad:ninistration and 
general engineering practice. 

Two comments criticized the 
definition of "gross square feet" because 
it allowed inclusion of space which is 
not heated or cooled euch as parking 
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 Breas which are neither heated 
nor cooled, a building which has a 
parking garage is not truly comparable 
to a building of the same size which 
does not. The definition has been 
modifieu to exclude areus which are not 
hea led or cooled. 

Numerous commenls touched on the 
definitions of eligible institutions. These 
dennilions arc importanl because 
irlstitu\ions w.iII ue accepted for, or 
b .. \rred from, participation based on 
wh~th~:r they meet the test of the 
definitkm. Two commenters requested 
clarificntiD:1. DOE is of the opinion that 
the Stales, as a result of licensing and 
c,/cr:;ight authorities with respect to 
eligible institutions, are in the best 
position 10 apply the definitions to 
institutions within their jurisdiction. 
Two comments asked if community 
colleges, which do not require a high 
school diploma or its equivalent for 
admission, are eligible. The NEGPA 
legislative history suggests that the 
phrase "recognized equivalent" in the 
definition includes not only high school' 
equivalency, but also whatever entrance 
requirements short of a high school 
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certificate an inBUtution otherwise 
qualified chOOllell to irnpooe for 
admlaslon. A related que.tlon asked for 
c1arificaUon of the atandarda which will 
apply fn determining fnstitutional 
eligibility for participation in the 
programll. ThIll question Is 
repreaenmtive of many which are oure 
to arise as the progra:m is hnplemented, 
and musl be answered on a case-by
coso basis, depending on whether or not 
the Institution can satisfy the 
requiremcnb of !.he appropriate 
definition. Two comments requeoted the 
definitions be changed with regard to 
trentment of n'Urslng ~omcs. One 
suggested nursing homes be treated as 
hospitals. The other favored inclusion of 
proprietary nursing homes. Neither 
action is consistent with the provision of 
NECPA. However, nursing homes which 
mcet the definition of a "public care 
institutioo'" qualify for p~rticipation in 
the program. For example, a nursing 
home which is a facility for long-lerm 
care, as defined in section 1633 of the 
Public Health Service Act (42 U.S.C. 
3OOs-3) is eligible for financial 
assistance under this grant program. 

Sevlm commentern responded to the 
question of whether to include "parish" 
and "borough" in the definition of unit 
of 100;al government. The finai rule has 
beerl changed to inclUde "parish" and 
"bm'ough" under the definition of "unit 
of local government" for clarity. A 
related question regarding libraries 
brought 17 responses, all of which 
feNored including libraries in the 
program. Accordingly, the definition of 
"he term "unit of local government" has 
been expanded to describe those 
libraries which are eligible to participnte 
in the programs. Two comments 
recommended that the definitions 
specify other buildings, such as police 
stations and fire stations. as buildings 
owned by units oflocal government. The 
language of the definition is sufficient. 
but police and fire stations were added 
to the categories of buildings owned by 
units oflocal government listed in 
§ 450.42. "Contents of a preliminary 
energy Iludit", to clarify the intent. 

One comment requested inc1usionof 
head start centers under the definition 
of "school", and two comments sought 
inclusion of community action agency 
buildings lInder "unit of local 
government". Both are 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 a "school" or 
"public care institution" as stated in the 
definitions are eligible to participate in 
the program. 
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One comment lIuggested the 
definitions oC "State health facilities 
agency" and "State educational 
facilities agency" be expanded to permit 
the use of Boards. No change is 
necessary. ss the proposed deCinitiono 
allow the States discretion to use &Jardo 
if there is no agency currently in 
existence which is broadly 
representative of institutions In each 
category. 

CONTENT OF A PRI:."1.IMINARY 
ENERGY AUDIT-Tho "Cunlenl of 11 

preliminnry energy /ludll" BtH:llon 
definC's tho Informn lion requirements for 
this nclivlty. Thlo Includes Idcntiflr.utlon 
of the institution. basis 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 usc of solar energy or 
renewable resource measures, en~rgy 
use and cost data by fuel type, energy 
use in Btu, an energy use !ndex. and a 
brief description of energy conservation 
activities. Preliminary energy Iludits are 
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 technicnl 
assistance and energy conservation 
measures, including solar energy or 
other renewable resource measures. 

Three comments were made 
concerning the relevance of considering 
solar applications under this program. 
DOE is commilled to early consideration 
of solar and otherrEjnewable resource 
applir.alions. It must be recognized that 
detailed evaluations and specific 
recommendntions can come only as a 
result of technical assistance work. The 
information gathered in the preliminary 
energy audit and energy audit phase 
should be useful for making a judgment 
as to whether a pnrticular 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 
potentiul for solnr energy and renewable 
resource measures have been added to 
the preliminary energy audit 
requiremnnts in the final rule so this 
imporlant information is available for 
State u!:e in preparing State plans for 
technical assistance and energy 
conservation meosures, including solnr 
energy or other renewable resource 
measures. 

Suggestions were made that DOE 
expnnd this section to require the 
inclusion of such items as blueprints, 
drawings. und copies of previous 
reports. Such expansion would add 
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"" 
significantly to the cost of Ihe 
preliminary energy audit with little 
benefit to the program. Two commenltl 
suggested the States be allowed to 
categorize buildings as they deem moo~ 
suitable. However. consistency of 
building categories is necessary to a.lIow 
DOE to aggregate the data for the 
nation. One comment recommended the 
energy use index fnclude consideration 
of degree dayo. Again, this would 
Increase the complexity of the 
preliminary energy audit. the cost of 
which nppeurs to outweigh tho potonUal 
bonofitll. One comm!!nl osked that 
preliminary energy audit reports be 
published. DOE does not agree thio 
should be made a requirement. but it 
should be noted the results of the 
preliminary energy audits will be 
described in the State plan for technical 
assistance and energy conservation 
measures. including s01ar energy Bnd 
other renewable resOUrce mel1sutea. 
under the subsequent porlion of the 
overall program. or course. reports 
furnished to DOE will be avalk,btc to 
the public in accordance with the 
Freedom of Information Act. 

Four comments questioned the 
requirement for collecting energy uae 
and cost information for the previouD 
twelve month period. Three 
recommended allowing States discretion 
for selecting a year consistent with data 
availability 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 data for at 
least two years. More extensive data ill 
desirable, but such a requirement would 
not be consIstent with the need to 
perform preliminary energy audits 
economically. 

Twenty-five comments were received 
concerning the DIu conversion factors. 
Most recommended adoption of a point
of-use conversion factor for electricity. 
As renected in the proposal, DOE 
selected a conversion faelor for 
electricity that approximates the energy 
required to generate Bnd transmit a 
kilowatt hour of electricity. The 
conversion factot adopted for use in 
conducting preliminary energy audits 
results from comparisons of building8 
which indicate that using an index of 
Btu per square foot can more accurately 
lndicate 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 preclude 
the use of different conversion factOl1l 
for other purposes. 
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One commenl requested DOE provide 
a Jist of existing audit techniques which 
It would cOn.'lider acceptable for 
preliminary energy audits or energy 
audits, However, a determination as to 
whether the requirements of existing 
audit techniques are consis.tent with Ihis 
rule, and whether the actuRI work 
associated with those Ruditl'! met lwch 
requirements'ls dependent on Iht' 
particular circumslances invulved. 
Slates should be able to determine when 
previously accomplished work confurms 
to the requirements of this progTum. 

CONTENT OF AN ENERGY AUDlT
The energy audit is a brief on-site 
survey and analysis of a building, its 
energy use patterns, identification of 
opportunities for saving energy through 
implementation of operating and 
I)1aintenance 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 
a preliminary energy audit, except that It 
should provide further data needed for 
analysis of energy conservation 
potential. In addition. Bome data 
elements have been added as a result of 
concerns expressed by several 
comments that the proposed rule did not 
provide an adequate basis for making a 
judgment about solar or renewable 
energy resource potential. The 
identification of operating and 
maintenance procedure changes which 
could save energy is important because 
there are many such actions thai can 
easily be identified and frequently save 
substantial amounts 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 owners and 
managers concerning actions they can 
lake to save energy at little or no cost, 
also provide basic information which 
will be used to select buildings to 
receive technical assistance grants 
under the later phases of the programs. 
In this respect, it is extremely important 
to audit as many buildings as possible 
because the information gathered serves 
as a basis for indicating priority of need 
for technical assistance which 
rigorously evaluates both solar energy 
and other conservation actions. 

Five comments requested adopting 
requirements in this section for 
consideration of specific products or 

additional operating and maintenance 
checks. DOE considers it. inappropriate 
10 specify consideration of named 
products. /IS this might be interpreted as 
an endorsement. DOE also concluded 
that expansion of the energy audit 
requirements would be unduly 
burdensome. Seven comments I'!IIAAI'stl'd 
Ihe Ic\'()1 of d,·tuil hI' rt'dur.r.d or Ihnt 
SOllll' ilt'I1IM bll ill/hill uptivnnl. DOl-: 
GOllllidt'rll 1~Il(:h item In the rl''IlIiJ'l!mfll1tll 
for nn e1wrllY nudit ttl he justlfiNI. alld 
some dUHree of consistency is l'i;lwnliul 
to the effe(;tivene~s of the overall 
program by providing informll\ion which 
can be used to select buildings to 
receive technical assistance. 

Eleven requests for clarification were 
received concerning subparagraph (b)(l) 
or § 450.43. which provides a waiver of 
the need to use the checklist in 
subparagraph (b)(2). As background. It 
should be understood thai the purpose 
of this paragraph is to allow institutions 
which have aggressively pursued energy 
conservation through changes in 
operating and maintenance procedures 
to omit the portion of the energy audit 
requiring an evaluation of such Ilctions. 
The 20 percent reduction in energy use 
specified is not a larget whIch must be 
met through the energy audit. 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. 11 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 requJrements 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 le\'els Is required. but 
obviously the potential reduction differs 
for a drafting room as compared with a 
hallway. The applicable code and 
operating requirements are properly a 
matter to be covered all an element of 
State training. Accordingly. DOE has 
retained the provisions of the proposed 
rule. 

Two comments were directed toward 
the requirement concerning the plan for 
scheduled preventive maintenance, The 
proposed rule. as publtshed, did not 
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reflecl DOE's objective merely to require 
the auditor to examine uny existing 
scheduled preventive maintenance plan. 
This error has beep corrected in the 
finnl rule. 

Two commC'nts ~tnled objections to 
the provision Ihllt gluteI! could Ildd 
rl'lluin'llwnlll III IIH1:lI' hI Ihl' rul('. nOE 
prdl'l'll tll ,",'Illin 111l' I'1'11\'i::1I1II hl'I',WIlI' it 
~h I'll ~Iult':l nt',ibihl~ hI 1!llIItlld,·(· 111'11\:1 

nut Iisll!d whidl lllily filcilitilic tllll \I~1l llf 

pro~rllll1:1 ulrl!lldy ill pllll!!' or ulhm' 
Slutes to IldUrC:l9 pruhlmllll puculillr to 
tht!!r circumstances. Huwuver, languRge 
has been added to make it clear that 
such additions shall not be so extensive 
as to significantly increase the cost of an 
energy audit. 

Three commenls asked that DOE 
cslablish a dollar limit 10 distinguish 
between an operHting and maintenance 
action and a capital improvement. The 
practical difficulty is thai most eligible 
institutions have their own limits which 
could vary from $50 to $5.000, In 
addition. the distinction is not critical to 
the conduct of an energy audit under 
these grant programs. 

Eleven comments louched 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 
sec lion on cost sharing). However. s·uch 
audits may satisfy the prerequislle 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 assislHnce 
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 adequately be addressed short of 
an on-site examination which PSECS 
does not require. However, DOE does 
regard f>SECS as a useful tool which can 
be used by States advantageously in 
conducting energy audits. 

AUDITOR QUALIFICATIONS-The 
person conducting an energy audit must 
be familiar with the systems and 
operations of the type of buHdlng to be 
audited. He or she must also have 
received State training. or have 
education and experience such that the 
State determines training is 
unnecessary. The energy audit is to be 
conducted using materials provided by 
the State. The auditor need not be a 
professIonal architect or engineer so 
long as he or she meets the qualification 
requirements established by the State. 
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Seven comments suggested that only 
professional architects or engineers are 
qualified to conduct energy audUs. Nine 
comments favored the proposed 
provision allowing use of technicnl 
personnel of less than professional 
stature. A major objective of those who 
suggest the use or professional • 
personnel is to do a more thorough 
energy audit. This io worthwhile, but in 
many cases it would increase the cos I of 
the energy audit significantly. which in 
turn would reduce the numbers of 
institutions which could receive 
assistance. DOE does nol object to the 
Use of professional personnel as 8uch. 
and those institutions which Bre willing 
to pay any extra costs from their own 
resources should feel free to employ 
them. It was also suggested that only a 
professional could properly evaluate 
complex systems or assume 
responsibility for changes which could 

. affect health and safety of building 
occupants. DOE concurs, but such 
considerations are not within the 
purview oC an energy audit required 
under this program. Regarding complex 
systems, it is considered feasible for the 
energy auditor to Identify conditions 
Which could potentially save energy but 
which require professional judgment 
and expertise to evaluate. On the health 
and safety aspect, the resulls of the 
energy audit are recommendations only. 
Implementation is a prerogative of the 
building owner or manager, and 
consideration of health and safety 
implications are nonnally part of the 
building owner'a or manager's 
responsibility. Those who supported the 
languag~ of the proposed role felt it was 
important to use their own personnel 
(except the operator ortbe building 
audited) to perform energy audits. DOE 
agrees, because training to perform 
energy audits should increase the 
capacity of the institution to manage its 
etJergy resources. 

Several related suggestions were 
made concerning the possible use of 
engineers or architects as reSOUl;cea 
which could be called upon by the 
energy auditor in cases where he or she 
has a question. an supervisors for energy 
auditors. or at the State level In the 
development and implementation of the 
energy audit programs. DOE has 
partially adopted the last suggestion by 
adopting a provision that architects or 
engineers must be used in conducting 
auditor training. and further urges States 
to consider using professionals as 
rr:-""'-,e personnel for supervision of 
BI:;",)of auditors. In a similar vein. two 
com.. 'nls favored the use of a team to 
conduct energy audits, and one asked if 
the use of a team was a requirement. 
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Since the proposed language would 
permi! SlateB 10 employ professionals In 
lhe mnnner suggesled and allows either 
an individual or It Il:!nm to purform the 
energy audit. DOE has made no change. 

El~ht commenls were recolved 
concerning the provision that energy 
audits be conducted by someone other 
Ihan the person responsible for lhe day
to-day operation of the building. 
Opinion was equally divided between 
retaining and deleting the provision. 
Since the accuracy and extent of resulla 
from an energy audit depend on 
questions of whether and when actions 
are taken in operating the building. fl i9 
important 10 assure objectivity. 
Therefore. the 'Provision has been 
retained. However, the provision io not 
intended to preclude building operators 
from participating in the audit it they are 
supervised by the energy auditor. 

One comment suggested that the rule 
stute classes of persons who are 
qualified to perform energy audits. This 
is a question which is better left to the 
discretion of the States and the language 
of tlie proposed rule has been relalned. 
Another comment questioned whether 
the rule pennitted only the UBe of "in
house" auditors or if an energy audit 
could be performed by contractors or 
State personnel. Any of theae 
ammgements are pennitted. 

One comment pointed out that more 
complex buildings might require a more 
highly qualified auditor and suggested 
{he States should be allowed to oet 
requirements according to the need. 
Since the proposed rule merely says 
States will establish auditor 
qualifications. the approach 
recommended hi pennltted. 

A question Was raised concerning the 
provision for I1nancial disclosure. This is 
no! intended to prohibit any particular 
peraon from performing an energy audit, 
but only to assure disclosure of any 
potential biases. Neither does the 
requirement extend to quantification of 
a financial interest as in providing a 
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 energy field, 
(2) a manuCacturer of equfpment which 
could save energy, or (3) an energy 
supplier, that fact should be slated in 
the uudlt report. 

AUDIT REPORTS-The report on the 
results of the energy audit is a record of 
findings and recommendations. A copy 
of the report is to be submitted 10 the 
owner or manager of the building for 
such action as may be deemed 
appropriate. The report is also 
forwarded to the Slate for its use in 
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managing the program and reporting 
reBulls. 

DOF. solicited suggestions on how 
OWnt!fS and nlllnllgcrs could be 
encouruged to act on rC'cClmmendaliooll 
rt:sultinB from cnergy lIut.!ils. Pour w~ru 
rl!cllivcd. and onc thllt sum;:t!stcd the 
Iludit report advise owners lind 
managers that implementation of 
recommendations woult.! be a factor in 
considering appllcolionll for technical 
allsi81nnce Dupporl was incorporated 
into the final rule. 

Inrormation compiled by, or on behalf 
of. an eligible institulion Bnd contained 
in a preliminary energy audit or energy 
audit report shall be available for public 
release unless. in accordance with the 
Freedom oflnformationAct. a proper 
claim of conDdentiality is made. 

COST OF AN ENERGY AUDIT-The 
provisions governbg cost limits are 
intended to be used for calculating the 
maximum amount of Federal assistance 
available for conducting an energy audit 
of any given building or complex. The 
limits were established to define the 
exlent of the work involved and assure 
equitable treatment of all eligible 
institutiuns. They do no! preclude Statell 
or inslilutions from spending more than 
the amounts cited, but all of the funds 
above these amounts musl come trom 
non-Federal Bources. The cost limits 
recognize that more effort is required to 
audit a large building than a small 
building. but the scale is not based 
strictly on gross square feel This is 
because a substantial part of the cost of 
an energy audit is expected to be the 
training of the energy auditor. and is the 
same regardless of building size. Also, 
larger buildings tend to have large 
sections which are duplicates of one 
another, so less effort per square foot Is 
required. 

Twenty-three commenlB were 
received which expressed the opinion 
the cosl limits proposed were 100 low. 
Most favored increasing the allowance 
Bufficiently to permit the use of 
professional personnel to conduct the 
energy audit. For re8110ns already 
discussed. DOE han not adopted thai 
position. Three comments raised pointo 
considared valid by DOE. One was that 
buildings in remote locations could 
require an additional allowance to 
provide for the expense at travel. The 
second was that small institutions 
having only 8. Cew buildings would not 
be able to prorate the expense of 
sending an auditor to be trained and still 
conduct energy audits wnhin the cost 
limits. Finally, it was suggested that 
Bome allowance be made for unusually 
complex buildings. The final rule 
incorporales an exception procedure 
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whereby the coot limits can be increased 
by a State to deal with these 
circumstance!>. However. a State may 
nol use more than 15 percent of /til 
allocation in any grant program cycle for 
such purpolllln. 

Four comments suggested clarification 
of the provision for a complex, 'one of 
which also identified the need for a 
ceiling on the allowance for a complex. 
Changes have been made in the final 
rule in relJponse to these comments. 

FINANCIAl.. ASSISTANCE-The 
financial assistance section slates to 
whom gran Is may be awarded. 

Six comments suggested the rule 
provide B mechanism whereby units of 
local government and public care 
insititutions could apply directly to DOE 
for grant assistance. DOE has retaIned 
the proposed procedure to promote 
timely administration of the grant 
program. This objective can best be 
assured by allowing each State to 
process all requests for financial 
assistance. 

COST SHARING---The preliminary 
energy audit/energy audit program Is a 
matching grant program. This section 
deals with the requirement for malching 
funds. an exception procedure, credit to 
States for certain energy audit program 
cos(s and sources of matching funds. 

Twenty-three comments were 
received concerning the provisions 
governing Federal matches above the 50 
percent level. Eight of these wanted the 
rule (0 provide {or grants in excess of 
the 50 percent limit for units of local 
government and public cart! institutions. 
as is allowed fol' schools and hospitals. 
Such action 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 State's 
preliminary energy audit and energy 
audit allocation is $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 
(hat this State can arrange for matching 
funds from institutions in the amount of 
$150,000 to match the amount available 
to conduct energy audits. but has only 
$20.000 available for its match and 
requests a partial waiver 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 any other source. and that 
the legislature is not scheduled to meet 
for six months. Should DOE acceplthis 
justification. the State would receive a 

grant of $200.000. Because it did nol fully 
,match the $50,000, Ihe amounl of the 
unmatched funds. $30,000. would be 
deducted from the Stalc'lI future 
allocations for technical assistance and 
energy conservation measures and 
redistributed to all other StAtes. Becau!!p 
the preliminary energy audit and energy 
audit program plays a fundamenltll role 
In the preparation of State Plans and 
sclection of candidates for lechnical 
assistance. 8S well as providing 
significant potential energy savings from 
energy audils, DOE intends to waive the 
50% match requirement only where 
esscntlal to allow Statcs to pnrllclptlle 
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 
$100,000 available Instead of$70,000 to 
cover preliminary energy audits and 
other Slate expenses. 

Three comments suggested that the 
goods or services acceptable as an in
kind match be :!lpecified in the rule. The 
omission of such a list was deliberate. 
and places no restrictions on in-kind 
contributions other than those imposed 
by the Office of Management and 
Budget Circular A-102, dared September 
12. 1977 (42 FR 45828). entitled "Uniform 
Administrative Requirements (or 
Grants-in-Aid to State and Local 
Governments". 

One comment asked whether the 
match had to be made on each energy 
audit. or if tbe State could simply assure 
the requirement was met on a Statewide 
baala. The rule requires the match be 
met on each energy audit to meet 
requirements of NECPA and to assure 
equitable distribution of funds among 
eligible Insititulions. 

Sixteen comments asked for a change 
to the provision of the proposed rule 
concerning credit for work already 
accomplished. Most wanted a date 
earlier than November 9. 1978; of these, 
scveral mentioned April 20. 1977. 
Additionally, it was suggested that the 
provision be broadened to Include 
activities beyond those reIn ted to 
preliminary energy audits. DOE has not 
adopted the suggestion with regard 10 
the date change. The conference 
committee report accompanying NECPA 
indicates that project costs incurred 
prior to November 9. 1978. are not to be 
considered eligible for grant funding. 
Suggestions to broaden coverage of this 
provision were partially adopted. States 
may request that the cost of work 
commenced on or after November 9, 
1978. In the conduct of preliminsry 

1-11 

193-45 
= 

encrgy audits nnd energy audils be 
counted toward their malching 
requirements. and the Secretary may 
allow such requests. when. in her Of his 
judgment. the work has subslantially 
contributed 10 early achievement of 
program objectives. 

Two comments questioned whether or 
not medicare and medicaid funds are 
considered to be derived from other 
than Federal sources. For purposes of 
Ihis rule and to the extent that such 
payments are made 115 reimbursements 
for services reudered 10 individuals, 
8uch manlel! tl:: l nol considtlrco by DOE 
to be Pedera! funds for Slate matching 
purposes. DOE recognizes that other 
situations may occur, 85 in the case of 
funds available from Federal loans or 
payments made in lieu of taxes. DOE 
will consider these on a case-by-case 
buais. Six comments requested deletion 
of the restriction on use of funds from 
Federal sources entirely. This is not 
possible because of NECPA limitations. 

AlLOCATION OF FUNDS-The 
allocation of funds section states the 
method by which DOE will allocate 
funda among Stales. There are two 
oeparate 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 available to each State 
is determined by multiplying the 
allocation factor resulling from the 
formula by the amount appropriated. 

Nineteen comments received 
pertained to the allocation formula. 
Most suggested greater weight be placed 
on climate, especially heating degree 
days. One objective of the program is to 
audit us msny eligible buildings as 
possible. Also. clima te is not a 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 nol required until 
the outside temperature reaches 70· or 
75·, others require cooling at 
temperatures well below 65", For Ihese 
reasons. DOE did not change the weight 
given climate. nnd the 65" base hRs been 
retained in the allocation formula. 

In the course of inves tiga ling the 
comments on this subject. some errors 
were discovered in the climate data 
published in the proposed rule. These 
have been corrected. und a revised 
Table 2 is presented below to display 
the results. Because the data al80 affect 
Ihe allocation factor. a revised Table 3 is 
also presented. 
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AlaJl.ka ... h .......... \ ......... ~ ........ _ ... i_.~ .......... I ............ I ................ 1 ••• _._ ..... , 12,OU 8 o OWl O()C(JO 
Attton.a ...... H~ ..... _ •• t<U .......... t ....... ~ •• I ......... 1 .......... \H ........ " .......................... . Il,m 2.e.?4 001411 0002(1 
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Floridc." ........... ,. ... ,. ..... orl"" ... U ...... H •• _ ........ H ...................... t ...................... .... 104 3.~ ooltr 00023 
G~ .................................................................................................. .. 2.664 I.ose 00131 oooza 
HoWf4l ................................................................. , ................ " ............... .. 0 3.52a 00.01 00020 
klaho ......................... " ................................. " .......................... " ...... " ... .. (l.Ol1 415 0.0211 0.0042 
lIltn()to ......................................................................................... " ..... H .. \ ...... . 6,058 950 0.0102 00040 
Kldii&M ....................... , ...................... ~ .•••••••.••.•.••• , .• u •• -•••••• ~ ...................... . 5,713 Il52 0.11192 00038 
Jow ............... 01 ............. n .................................... ·f··· .. ·•· .. ··"'·······.· .. ·· .. · .... ··• 6.834 6111 00222 0,0044 
KAIlJ.B'~.uu~ ••• _ ........................................ u ...................................... ~ ... I .. . 4.000 1.543 0,0165 00037 
KOOlueky ................. U ....... H ......... ,.h ....................... 0 ......................... " ..... . ~.414 1.2S4 0.0163 00033 
lO<.llsu.na .............................................................................................. .. 1.701 2,63(!. 0.0125 0.0025 
Moina , ........... , ... _ ............................ , .................................................... _ 9.002 222 00237 00041 
Matyland ................................................... " .................. " .......... , ............ . 4.782 1.015 0.0107 00033 
MB'!tSllehuo.otts ................. h.~ ....... ~ .... , ............. ! ............ .,h ••• H •• ~ ............. _ 6.232 467 00193 00030 
Michlga" .......................................... " .............................. _ ........... " .. , .. .. &.730 593 00211 00042 
'AHlne~lA ...... H ................................ , .... , ...... , ............... ~ ................... h .... ~ 8.12(1 473 00265 0.00~3 
MII .... lpj:>l •• _ ... ~ .................................................... , ................. _ ....... .. 2.411 2.223 00133 00027 
M'ssourl .................... ,.. .............. m ......................... "' ............................. .. 6,024 1.33:1 00la3 00037 
Montano H ................. ~, ••• ~ .......................... t ..... ·., .......... u ....... h ................ .. 0.2'92 239 00245 00049 
Nobre'I<4 ............................................................................................ _ 6.347 1.099 00214 0.0043 
Naveda ........................................ , ................................................... "._ 4.370 1.500 00169 00034 
Now Hernp"'*a ........................... wo .......... ................................... __ 7,G35 2(11 00225 00045 

5.470 en 0.0163 0.0037 
4.7e.B lin 00Hl5 00033 

N .... J",""Y .................................. " ................. , ......................... _ .. _" 
NrTd Mo.1co ....................................................................................... ,,_ 
Nrm yOtic ........................... " .... ; ....................................................... _ •• 5,8!X1 617 0.01611 0003B 
North Catolina .................. _ .................................................................. .. 3,392 1.4S4 00130 0.0020 
NOlIh Dnkolll .......... , ......... " ............ , .................. _ ........... , .... _ ......... " •• IV1).4 421 00285 0.0057 
0N0 ............................................................. , ... , .......... , ........... , ............ .. 5,770 797 00100 00036 
0i<1ahom.o ... , .......................................... ' ............................................... ' 3.506 2,003 00158 (10032 
Orooon·· ........ · .............. , .. ··.··.· ... · ......... " ....... , .. , ..................................... .. 5,2S4 193 0.0157 0.0031 
P.M.ytv.nIa ................................................... , ............... " .... _ ............ .. 5.755 723 o QIe.B 0.0017 
Rhod<t 1.,6IId .... " .............................. " ............. , .. " ................................ .. 5,92~ ~45 00183 00037 
ScMh CQ'olIM ...................... , ... " ......................................... ,,_ ........ _. 2,697 1.085 OQI32 00026 
South Dnhola., .................... , ... , .................... _ ..................... _ ............... . 7,e.Bt 001 00244 000411 
lOMeo.ctlO ....... .,. ............................................... , ................ 0 ........... u ....... . 3,001 1.450 0015! 0.0030 
Tolltlls ............. · ........... h ........ " ....... , ........... 'H .... "' •••••••• ~" ... u· ......... u .. ·~ ........ , 2,015 2.&69 DOI3~ 0.0027 
lIIAlI ............................. " ................. , ...................................................... . 6.580 630 0,0201 00041 
Votmonl ........................................................... , ............................ , ........ .. 7,873 293 00235 000017 
\I~g,n14 ............... ,,, ..................... , ................. , ......................................... .. 4,2e.B 1.113 0.01$5 00031 
Woll\lnoloo ,................................. . ...................................................... . 5.752 111 00110 OOO~ 
Woot wpit>la ......... , .................................... , .......................................... .. 5,108 1).40 0,0171 0,0034 
W,~ ..................... " ........................ , ............................................... , 7.531 S41 0023% 0.0046 
W)'Qmi11\l .................. ", ................................................... _ .... ----.. .. 7.895 32(1 0.0238 0.0047 
Amori<:l!tl Samoa ' ..... , .................. , ........ , •• , ............................................ . 0 5.325 0.0153 O.OO~1 

GUAm ............................... " .................................................................. ... 0 5.01 \ 0.0144 0.0029 
Putrto RtCO ... h ......... ~ ••••• _ .................... " ................ f ........................ "' .. _._ .... 0 4.001 O.OUI 00028 
WOIn lalum .................. , ............................................. " .............. _ .. .. 0 6.427 0.0156 0,0031 

U,S. lola .............................................................................. _ .... . 270,~49 77.280 10000 0.2000 
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.1)( liN 1.1x SP/NP+.2)1 SC/NC-AIIoe.II\toII I.clot 

~ ........... - ...................... " ....... ,+ .................................................. _ .. .0010 .0110 .0027 .011)3 
AItak4. ___ •• __ ._ ........ _ .............. _ ............................. _ .. _ .0018 .0012 .0009 .0100 
Attrotv:t. .... _ ............ __ ................... -. ................. _ .... _. __ ... __ .0016 .0073 .00211 .0119 

~1=::::..'7_:=:::::=~.::::::::::::::-.::::::=::::::= .0016 .00&9 .002fl .0115 
.00111 .00lJ2 .0020 .0729 

Co!oicdo ........ _. ____ ._ .... _ .. __ ._ ..... _ •• _._ ..... __ _ .0010 .00B3 .0042 .0143 
Conn«.ik:uI._ .. _ •• _ .... " •••• _ ............... " •.. ___ ............... " ...... __ .... . .0010 .0100 .0039 .0157 
~ _ .... _ ....• ,,-.. _ .... -................. _ ....... _ ........... _._ .... .. .0018 .0010 .00:13 .001'0 
~ cd ~ ........ I ... __ .... '_ .......... _ ..................... _____ _ .00111 .0023 .003S .0079 
I'lorldt •• _ ••••••• _ ......... __ ..... _ .. _ •••.••••• _ ... _ •. ___ ..... __ ... __ .00111 ..(1271 .0023 .0312 GcoroioI.--___ .• · ...... __ • ____ .. _. __ .. _ ......... _ .. _. __ .0018 .0UlO .0026 .Q2O.4 
Hawd_ ... _ .. _ .. __ •• _ ..... _ ......... __ ._ ... __ ... __ .ooHI .00211 .0020 .0007 
1d.eI'lo._ .... _ ••• __ ................ _ ............. , •• ___ ..... _ ..... _ ••. _._ •• _ .. .0018 .0021 .0042 .0037 
Imt>ob ... _ .................................. _._ ........... _ ... __ ........ _ ................... . .0010 .0361 .0040 .().4IG 

~--.. --.. --.... -.--.............. -..... " ...... --.-----.. -- .0018 .011'0 .00:14 .0227 
1=0 ____ ...... ~_ ..... _._ .•••.•. "t ....... _ ........ _ ............. ff." ....... _ .. __ .0010 .0092 .0044 .0155 
Kat\.D4.I ............... , ........................ H ....................................... ~ .... H •••••••• h ••••• .0018 .0074 .0037 .0129 
I<ontud:cy ......... _. __ " ....................................... _ ... _ ........................... , •• .0019 .0110 .0033 .OUII 
~.-...... --...... -........... , ..................... -............. -......... .. .0018 .0123 .0025 .0167 
Meill<l ...... _ .......................... _._ ............... _ .................................... _. .0019 .003-4 .0047 .0100 
Maryland ......... _ ....................................... _ ....................... _ ............. _ ... . .0018 .0136 .0033 .0185 
"'n~"I1 .... ___ ............... _ ............. _ ......................... _._._ .. .0018 .0197 .0039 .0243 
M~ ......................... "" ••••••• "" ....................................... u ............. _ .... .. .0018 .0293 .0042 .0353 
1A1~ ........... _ ............ _ •• _ .............................. _ ... , ..................... _. .0010 .0127 .0053 .011X1 
Mis.sist:l:ppl .... ___ ..... _._, .......................... " ••••••• _ ............... __ .. .0018 .0070 .0027 .012Q 
lA .. r.ourI. __ ........ _ ............................................................. _ .... _ .0010 .01$4 .0037 .0208 
Montana. ................... ,,_ •• _ ................................ ot ......... u ................... , ....... . .0010 .0024 .0049 .0091 
Nelltulul ... _ ..... _ ..... __ . __ .......................................................... _ .0010 .0050 .0043 .0111 
NI:VDdQ ........ _ .. _ .. "M._ .............. H-........... ;tlo_ ...... _ ...... _ •••• _ ........ ,,_ .0018 .002Q .00:14 .0072 
Now H~GhlrQ .................................................................................... .. .0018 .0026 .0045 .0000 
Now .l<\rt$y .......... _ .................. _ ........ _ ....................................... __ • 
Now I.Ioxloo • __ ........ _._ ............................ _ ........... _ ........ _ 

.0018 .02311 .0037 .0290 
.0018 .0038 .0033 .0039 

NeW' york ••.• _ ••••••••• _ ..................... _ .............. , ............. , ....... u ............... . .0010 .05111 .0038 .0837 
Nqt1h CM:>Iit\!l ......... _ ................................................... _ ..................... . .00111 .0170 .0026 .0222 
North OoAolc._ ................... _ ................. _ ...................... _ ........ _ .OOt8 .0021 .0057 .oooa 
Oh:o .... _ ............. _ ............................................................ _ ................ .. .00tll .03« .0038 .G400 
01d4homa .................................... _ ...................................................... .. .0018 .0080 .0032 .Ol3g 
C>tc:gcrn .............. _ ................................................ , •••• _, .................... _M ... . .0018 .0075 .0031 .0124 
Penn.y1vani4 ................... _ ................. _ .............................. _ ..... _ .0018 .0381 .0037 .0437 
RtlOds Ioland ......................................... _ ............................................. .. .0018 .0030 .0037 .0085 
South CaroIi<18 ..................... _ ............................................................. .. .0019 .0092 .0026 .0138 
South OoADIlI _ ... --........... - .............................................................. .. .0010 .0022 .0049 .0080 
T &nOOI5I).00 ......................................... _ ••• "' ................................................ .. .0018 .0135 .0030 .Ol~ • T oxa, ........................................... _ ......... __ ......................................... .. 
Utah ............ _ ...... _ ............................... _ ........... , ..................................... . 
Vermont ....................................................................................... _ ••• _ 
v·Otnta .............................................................. _ ................................... . 

.0018 .0401 .O()27 .0448 

.00111 .0030 .0041 .0009 

.0018 .0015 .0().47 .0080 

.OOIS .0182 .0031 .0211 
w~ ..... _ ... ___ ........................................ _ ................. _ ..... .. .0010 .0116 .0034 .0168 
Wool v.g.nIa ... _ .... _ ........................................................................ _ .. .OOf8 .OOS; .0<J3.4 .0111 
Wisc:onWl .... _ .............. _ ......................................................... _ ....... .. .OOf8 .0149 .0().I6 .0213 
~ ........ -............................... -............................................ -..... . .0018. .0013 .0047 .00711 
Am<>ricaII Sam04 .... _ ................................. _ ................ _ ........... _ ... _ .OOf6 .0001 .0031 .0050 
Guam ............. _ ...................... _ .................................................. _ ........ . .0018 .0003 .0029 .0050 
Puerto Rico ............. _ ........ _ ................................. _ ................ _ ........ . .0018 .0095 .0028 .0141 
VlryIn l$landa .......................................... , .............................. _ ..... _. .0016 0003 .0031 .0052 

U.S. tol4l .... _ .................. _ .......... _ ............................. _ ........ . .1000 .7000 .2000 \.0000 
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While B building census would be the 
ideal ballis for the mal'or factor in the 
allocalion formula, re lable and 
generally accepted data are nol 
available. DOE is 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 
Slates nrc likely to have fewer. but 
larger, buildings per capita than other 
Stales. However. the equal share portion 
of the formula has a countervailing 
effect. Another commenl suggested 
Increasing the amount to be shared 
equally, 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 formula set forth in the 
proposed rule hOB been retained. 

SUBMISSION AND REVIEW OF 
APPLICATIONS-This section states 
1he procedures which shall be used in 
submitting and processing grant 
applications under thlD Subpart. 

Six commenta stated the time allowed 
for submission of applications in the 
firat grant program cycle 1s not 
Bufficient. It would be preferable if 
circumstances were such that more time 
could be made available for the 
preparation and 8ubmlssion of 
applications. However, NECPA requires 
thai preliminary energy audits be 
conducted and the results incorporated 
in Stale Plans required for later phases 
of this program shortly after publication 
of the applicable final rule. The 
timetable is such that. at best. there nre 
about 120 daya available in which to 
conduct preliminary energy audits. 
Extending the time for submission of 
preliminary energy audit/energy audit 
applications would almost certainly 
require a later submission of State 
Plans. The requirement for submission 
of applications was retained. However. 
while DOE discourages such requests. 
both the proposed and final rule provide 
the Statel! may request and be granted 
additional time if necessary. 

Five comments requested an avenue 
be established for units of local 
government and public care institutions 
10 aPflllal to DOE during the review 
period when a State application Is 
considered unsa tisfactory by such 
institutions. DOE does not anticipate a 
need for such a procedure. However, 
should an eligible institution be 
aggrieved by any action taken by either 
a Stale or DOE with respect to this 
program, such grievances may be 
presented to either a State or DOE, or 
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both. Eight other comments suggested 
strengthening the provisions for 
consultation with repreaentallvell of 
affected institutions prior to submission 
of Ihe State application. One 
recommended that public hearings be 
required. However desirable and 
beneficial more extensive consultation 
might be. the time limits on submitting 
the application preclude making this 
requirement more stringent. 

Five comments recommended 
reducing the number of coplen ot the 
application required to be lIubmttted. 
The provision of the proposed rule has 
been changod to require one Ins tend of 
ten copies. One comment requested the 
Governpr be allowed to delegate 
authority 10 sign the Stale application. 
The definition of the term "Governor" 
includes his designee. so there Is no bar 
to such delegation of authority. . 

CONTENT OF APPLICATJON'-:"The 
lime limit for submitting applications is 
also ronoctod in the content of the 
applicalion. A large part of the 
application must necessarily be a 
slalement of how the State in lends to 
implement the program. rather than a 
detailed descripllon of what haa been 
done in preparation. An example of the 
distinction can be seen In the provision 
for equitable apportionment of allotted 
funds among eligible institutions. 
Because of the time constraints, the 
application is to describe how the funds 
are 10 be apportioned. For example. to 
assure equitoble treatment of rural 
institutions os compared with urban 
institutions, a Slate could Indicate It 
planned to allot funds proportionally to 
the gross squlJre foet of buildings owned 
by eligible institutions. Were more time 
available. the provision would more 
likely CAll for the amounts apportioned 
10 each sub-category of eligible 
institutions. Similarly. the provision 
requiring disclosure of the sources. 
amounls. and intended use of non· 
Federal funda is to be taken as a 
description of sources of the funds to be 
obtained by both the Slale and 
participating inlltitutions. ralher 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 
requiremenill. This information is the 
minimum necessary to provide adequate 
iflformation on which to base a decision 
to approve or disapprove an application. 

Eight comments were directed toward 
the provision for conducting preliminary 
energy audits on a sampling basis. It 
was recommended that the rule provide 
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the method for sampling. Such guidance 
is not appropriate for incorporation in 
the rule. DOE will provide such a 
m£!thodology to States for their 
consideration and possible use. 

Kine comments suggested DOE set 
minimum requirements lor auditor 
training. The proposed rule made thiD 
primsrily II State responsibility since 
Slates are best able to deal with a 
number of significant varlnblcll 
Including code requirements. programs 
already in place. level of qualifications 
required nnd the nllltnrilll ndoplt!l1 for 
comlucllng cnurgy lIutills. Accordingly, 
thiB provision of the proposed rule nUB 

been retained ill the final. However. the 
provision haa been expanded to require 
that States use professional architectu or 
engineers to participate in conducting 
the training scssionD. . 

Two comments suggested that 
regional commissions or olher 
coordinating bodies be allowed to apply 
on behalf of groups of eligible 
institutions. DOE haa no objection to 
Stale development and use of Buch 
procedures. Such an arrangement must. 
of course. be acceptable to the affecled 
Institullons as well. One comment 
expressed a general concern about 
equity of treatment of rural institutions 
relative to urban institutions. The rule 
requires Ststes to develop and describe 
procedures for equitable allocation of 
funds when resources are insufficient to 
provide energy auditD to all eligible 
institutions. It will be DOE's 
responsibility to revieW the equity 
aspects of theaR State procedures. 

Two comments objected to allowing 
Slaies 10 conduct energy audits or 
provide services to support the conduct 
of energ,y audits as well as making gran! 
funds available to the institutions to 
conduct the energy audits. It was 
suggested the rule r.equire States to 
make gnlnl funds available to eligible 
institutions. DOE agrees in principle that 
the int.en! of these programs is to assure 
preliminary energy audits and energy 
audits of' eligible institutions. and that 
ma)\ing funds available to eligible 
lnstitulifJns may be the preferred method 
for conducting energy audits. Altha 
same time. however. there are 
circumstances under which a cash 
payment would be leS9: economIcal than 
some alternative method of conducting 
an energy audIt. rn other coses. an 
institution might not have the capability 
o. desire to conduct its own energy 
audit. Accordingly. language has been 
added to Ihe rule which requireD that a 
State specify in its application tho 
procedures by which asslslance will be 

. provided \0 instl\utions willing and able 
to undertake their own energy audits. 
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Two comments suggested that Staten 
be required to notify fnstltuHona of the 
availability of assistance and the 
amounts. There Is a requirement tor a 
State to Institute ouch a notification 8S 
part of flo implementation. and Ihis hall 
been made explicit in the final rule. 
Also. Slales ahould plan to usc 
preliminary energy audit and energy 
audit funds within one year of the date 
of the notice of grant award. In order 
that the technical assistance and energy 
conservation mensures phase of lhe 
program cnn be Implemented quickly. 
Ono comment suggested a reqUirement 
that personD adminIstering the program 
at the State lavel have at Jeast one 
year's experience managing a building, 
DOE prefer& 10 allow States maximum 
latitude to use peraonnel having 
backgrounds which will enable the Slah! 
to implel1lent the programs quickly and 
effectively, Therefore. this suggestion 
was not adopted. One comment raised a 
question as to whether it ia reasonable 
to require State adoption of specific 
material. such as a workbook, for the 
conduct 'of energy audits before the 
State application is submitted. This 
question appears to stem from a 
misunderstanding of the prOVision which 
requirea a Slate to describe the malerial 
it intends to adopt to conduct energy 
audits. Such a descripllon is not 
considered excessively onerous. A copy 
of the material finally adopted in 
required to be submitted with a State's 
second quarterly report. 

USE OF f1JNDS-NECPA Imposed a 
number of constraints on the manner in 
which funds may be used In this 
program. Other limits such as the 
requIrement that atleasl75 percent of 
the State 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 sublimits placed on the 
use of funds within the 25 percenl 
maximum available to the State for 
administrative expenses, development 
of materials. training of personnel. 
conduct of preliminary energy audits. 
monitoring and evaluation. There WDS 

general agreement the 25 percent limit 
was appropriate. but several States 
pointed out that alternative 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 rule 
were retained in the final rule. DOE has 
reconsidered. Bnd the Bublimits have 

. been removed from the Enal.rule, Also, 
from a number of comments it was clear 

there was some confusion about 
whether the cosls of training auditota 
were 10 be borne by the State or charged 
to the performance of energy audHa, II is 
intended that the time and expense of 
the individuals being trained be charged 
to the expense associated wilh the 
performance of energy audjttl. Only the 
time and expense of the instructor, and 
the cost of the materials, space. and 
related expenses are considered training 
expr.nscs chargeuble to the State. This 
point Is clorifled In the final rule. 

One comment questioned whatlevul 
of sumpllng would 1,,0 consIdered 
adequute in connection with the Stote 
responsibility for quality conlrol and 
follow-up to determine the exlent to 
which rllcommendallons In the energy 
audit have been implemented. The 
number chosen for purposes of Ihis 
moniloring and evaluation sample will 
depend on variables such as the number 
of trainEld auditors available. As a 
general rule, a sample of between one 
and five, percent should be adequate. 
Within 'these limits. the Siale should 
select a sample size it considers 
appropriate to the purpose. 

Two I:omments criticized the 
limitation on amounts which could be 
spent f(lr equipment, favoring an 
increase !o $500. The energy audit is not 
intended to a be n complex procedure. 
and there shoufd be a little need for 
expensive equipment. DOE has adopted 
in the final rule a limit of $300. 
consishml wllh lhe definition of non
expendllblo personal property contained 
in the Office of Management and Budgut 
Circular A-l02. Moreover, in 
exceptionalsiluatlons where a more 
expensive item can be justified. 
provision is made to allow a State to 
request DOE approval 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 State's matching contribution 
under the provisions of paragraph (c) of 
secthm 455,12. Another comment 
suggcsted that seasonal use buildings 
should be eligible for financial 
assistance under this program. The 
limitation stems from the language of 
NECPA and cnnnot be changed by DOE. 
One comment recommended a minimum 
building sizu or energy use level be 
established as a requirement to qualify 
for energy altuit assistance. While auch 
a provision would perhaps enable the 
program to focus more on buildings 
having a higher potential for saving 
energy. II does not 8eem consiatent with 
the concern for equitable treatment of 
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eligible institutions expressed in 
NECPA. DOE has. therefore, not 
adopted such a prov!/liOI1. Four 
commenls were received suggesting 
there is no reason to exclude the 
administrative buildings of local 
educational agencies. DOE has 
reconsidered the provision, and deleted 
it trom the final rule. 

REPQRT REQUIREMENTS-DOE 
regards the reporting requirements 
incorporlltcd in Ihe rule a9 Ihe minimum 
neccssllry Cor evuluotiflH the progrnm 
IIncltruckinR Stille pro[1rCIIII ill nuwtlng 
Itll implwllcnflltlon Hchmlulo. 
Rcusonllbly frequent rnporting Ie a 
neceRsity becousn the preliminary 
energy audit and energy audit p~ase of 
Ihe progrum will 1m of short duratlon. 

One comment suggested contloJidating 
the reporls required und~r this program 
with other reports associated with Slate 
granl programs. BecEluse there is lillIe. if 
nny, duplicntion of information 
anticipated. DOE haJJ not adopted this 
appronch. 

COMMENTS RELATIVE TO 
TECHNICAL ASSISTANCE AND 
ENERGY CONSERVA'I'ION 
MEASURES-Fortf comments were 
received which touched on mailers 
associated with the proposed 
rulemaking governing programs for 
technical assistan<:e and energy 
conscrvll tion mensures published 
January 5. 1979, For example, commenls 
huve benn received regarding the 
definition of "energy conservation 
mellsure", proccdul'cs for applying for a 
technicnl aSliistance grant. and 
provisions for \Ising energy audits 
performed without the use of Federal 
funds to qualify for technical assistance. 
These comments are being held and will 
be considered 10Rether with other 
comments received on that proposed 
rulemaking. 

MISCELLANEOUS-There were n 
number of commcn!1I made about 
various aspects of the program which 
cannot be adequately addressed in the 
context of a specific section or 
provision. bul which are worthy of 
response. 

Four comments proposed thaI the rule 
be modified to eliminate duplication 
between the preliminary energy audit 
and energy audit so that there ia only 
one inspection of a building under this 
program. DOE does not anticipate an 
on-site inapl!clion by a trained auditor 
will be reqUired to obtnin the 
preliminary energy audit information. 

Another sel of foul' comments 
complained of the multiplicity of 
activities uncilJr the term "energy audit" • 
While acknowledging the possibility of 
confusion. the terms for this program are 

1 



19350 

~lefined by NECPA Lo: the development 
ot t11is regulaUoll.ru1 effort hllo been 
made to achieve conoiatency to the 
extent POll Bible between this program 
and olherJl of a similar nalure. 

Three commenterli ouggested DOE 
place limilo on il!ielf in terms of·time to 
prOCC!lf.l Slate applications. 
Uncertainties remain. including the 
proapect that Game discussions with the 
HInteD will be necessary after receipt of 
u}Jplicaliono. which makes the 
calnulishmcnt of rllJch limo limits 
ImprnclicaJ. Hov:.dvar, State applications 
wil! be procealled illl rupldly as pOlisible. 

One commenter requested all 
information concerning the funds 
avullable under Ihe program. the liming 
and relntio[UJhip between preliminary 
or"~:lO' Iluilits, energy audits. technical 
:U,M:;tance. and energy cO,!lf)crvalion 
Hlf'!ISUfll(l be made available aa soon as 
possible, DOE is aware of this need and 
will mnke thin information broadly 
I"tvailuble dfJ quickly all possible. 

Three comments touched on the 
possibility of trannferring funda from the 
h~(;}lllicaI assistlUlce IUld energy 
consl~rvation mellsures. phase of the 
oVl'rall program 'to perform energy 
uuditc. Such action in clearly beyond the 
tlcope of the NECPA authority. 

Three comments asked that DOE 
in(;orpOrale forma and procedures in the 
r;nal rule. States will be invited by letter 
to partiCipate in thill program, and the 
forms and procedures will be provided 
by DOE at that lime. Two comments' 
r,'tC!l!:'stcd that lundo for filleal years 
l~t; nand 1979 be made available in the 
Initial Stale allocations. DOE has 
,J, .. '{led against such a consolidation in 
,lit! i: h.lfCGl or aound fiscal 
aU'liuilJtration. Congress has 
·!tlProprialed $200 und $100 million for 
G(" dll LIlld hOllpita\G in fiscal years 
1978 and 1979. rcnpectively. The amount 
appropriated for units of local 
J0' .. ilment and public care institutions 
i.3 $25 Ilod .$7 million for fiscal years 1978 
and 1979. respectively. 

Three commentn highlighted an 
apparent im;onsislency between the 
languBge of § 455.1 and § 455.11. SecUon 
455.1 ill general and applies to both 
preliminary energy audits and energy 
audits. nnd to technical assistance and 
energl" cOflncrvalion measures, while 
§ 455.11 npplies only to preliminary 
energy audita. 

As noted in the preamble to the 
proposed rule. DOE haB proposed a rule 
on nondiscriminaHon in Federally 
assisted programs (10 CFR Chapter X, 43 
FR 53658, November 10, 1978). When 
fBl/ued 8!1 8 ntlsl rule. detailed gUidance 
will be provided concerning actions 
necessary to comply with 
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nondiscrimination J'e{}uiremenlll in all 
DOE BBllislllnce programl'l. 11 will ttpply 
Ie Ihill pari under the provisions of 
aection 'IS5.3(b}. DOE Intcndn to provide 
II copy of Ihin final rule 10 all grant 
recipienls under this program. If the 
necessary civil rights actions Ilrc not 
taken, the grant will be subject to 
suspension or termination. 

O. EnvlronmunlRI AUODumonl 

DaR prr.pur(!\llln envlronnwntnl 
Illilll111llll\lmlllf tho nntil'c ,'lIlu 1II NJ-:Cl\A 
pnlRrUlIla. N(I\lcc of the puullc 
lIvui!nbUity of thltt cnvlronmentl.ll 
uRsessment, togclhcr with the negative 
determination of environmentnl impact 
rl'Dchcd pursul.lnl to an evaluation of the 
environmental assessment, WIlS 
published in the Federal Regiater on 
March 12.1979 (44 FR 13554). The 
negative dell!rminalion concluded that 
(he Title m NECPA programs did not 
constitule major Federal actions 
significantly affecting the quality or the 
human environment pursuant to Seelion 
102(2)(C) of the National Environmental 
Policy Act of 1969, as amended (42 
U.S.C. 4321 et seq.). No material 
comments were received during the 
public comment and review. 
Consequently, nOE will act in 
accordance with thnt negative 
determination. 

In considtlration of the foregoing. Part 
450 of Cha.pter Il. Tille 10 of the Code of 
Federal Regulations is amended as 
follows. Hnd n new Part 455 is added to 
Chapter II, Title 10 of the Code of 
Federal Regulations as set rorth below. 
In light of NECPA requirements that this 
regulation be issued within a specific 
period after enactment, and in 
consideration of the urgent need to 
initiate preliminflry energy Eludits, good 
cause exists to make this regulation 
effective upon publication, as indicated 
in the proposed rule. rather. than 30 days 
therenfler RS would otherwise be 
required by the Administration 
Procedures Act. Accordingly, these 
amendments and additions shall be 
effective upon publication in the Federal 
Register. 
Issued in Washington. D.C., Match 26.1979. 
M ... Lo.S.",h., 

Oeputy ~ .. iJI(lnl $r<""ory. COl1seh'Q!iott and Solo' "'{,plio 
''''11m •. Deporlmolll tI/ er.e'Sy. 

1. In 10 cm Part 450, the authority Is 
revised as follows: 
Authority: Plitt C of Title m. Energy Polley 
and Conocrvat!on Act. (42 U.S.C. 63Z1 el 
seq.). as amended by Part B ofTitio IV, 
Energy ConservRtion and Production Act. BIld 
Parts G anu H on'We lll. Energy Policy Rnd 
Conservation Act. 118 I\dd~d by Title III of the 
NutionBl Energy Conscrvation Policy Act, 92 
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~11It. J200 ~f '1'1t.: Department of ~ 
Organiution Acl. (42 U.S C. 7101el ceq,; 

PART 4So-ENEAGY MEASURES AND 
ENERGY AUDITS 

~4SO.1 (Amendod) 

2.10 CFR 450.1 is amended bV 
designating Ihe provigions of the lirot 
s~nlence as pnrllgfnph (II). IhE: second 
Btmlt'IiC:~ IHI pllfugrnph (hlal1d dch!lillfl 
Ilw wllnt ""hIli" r\ll\\1whlH Ihl! wunl 
"pllrl" '" U\IIllItlull'I\(·!·. IiIl1illdllillH !l 
IIl'W Jllll"HItlllph If:) /HI ftllluwn~ 

lcl This purl also ptovidclI the 
rHquirements for the conduct of 
preliminary energy Iludits and CflCl'gy 

audita in accordance with SE!ction 393 
and Soclian 400 C of the Energy Policy 
and Conservation Act. Pub. L. 94-163. ~:! 
U.S.C. 6321, as amended by TItle III of 
the National Energy Consl!rvation Policy 
Act. Pub. L. 95-619. 92 Stat. 320B at S(It!, 

§ 450.2 (Amonded) 

3.10 CFR 450.2 ill amended to add 8 

new paragraph (d) 8S follows: .. . .. 
(d) To establish minimum 

requirements for the preliminary ~nerg:v 
audits and energy audite to be curriecl 
out under the program of financial 
assislance for schools Rnd hospitals und 
the program of financial aSlliatnnce for 
units of local government and public 
care Institutions. 

§ 450.3 [AlMndad] 

4. 10 crn 450.3 is amnnded by deleting 
the definitions of "Administrator", 
"Cooling degree-days", "FEA", "Heating 
degree days", "Regional Administrator" 
and by adding in the appropriate 
alphabetical order definitions or 
"Cooling degree days'" "DOE", "Healing 
degree days", "Regional Representative" 
and "Secretary" as fonows: 

"Cooling degree days" means the 
unnual Slim of the number of Fahrenheit 
drgrees of each day's mean temperature 
above 05° for a given locality. 

"DOE" means the Department of 
Energy. 

"Healing degree days" means the 
annual sum of the number of Fnhnmheit 
degrees of each duy's mean temperature 
below 65· tor a given locality. 

• • 
"Regional Representative" mean!! 11 

Regional Representative of the 
Depurtment of Energy. . .. . 

C0 
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"Secretary" means the Secretary of 
the Department of Energy. 

§ 450.21 (RevIBOd) 

5. Paragraph (b)(5) of 10 CFR 450.21 Is 
revised to read as follows: .. ... .. 

(b) ...... 
(5) For the purposes of paragrnph 

(b)(4) of thin section. the conversion 
factors Bet forth In parograph (0)(12) of 
§ 450.42 shaH be used. 

6. 10 CFR Part 450 Is amended by 
establishing Ii new Subpart E as follows: 

Subpart E-prellmlnary Energy Audits and 
Energy Audits 

Sec. 
450.40 Purpose Bnd scope. 
450.41 Definitions. 
450.42 Contents of a preliminary energy 

audit. 
450.43 Conlents of an energy audit. 
450.44 Auditor qualifications. 
450.45 Audit reports. 
450.46 Cost of energy audita. 

Authority: Title ill of the National Energy 
Conservation Policy Act, Pub. L. 95-819, 92 
Stat. 3206 et seq .• which establishes Parts G 
and H of Title III ofilie Energy Policy and 
Conservation Act. Pub. L. 94-163,42 U.S.C. 
6321 et seq.: Sec. 365(eJ(2}. 42 U.S.C. 
6325(e)(2). or the Energy Conservation and 
Production Act. Pub. L. 94-J8S, 42 U.S.C. 3001 
et seq.; Department oC Energy Organization 
Act, Pub. L 95-9'1. 42 U.S.C. 7101 at seq. 

Subpart E-Prellmlnary Energy 

Audits and Energy AudltQ 

§ 450.40 PUrp<)BO and GCOpe. 

This subpart est&blishes requirements 
for the conduct of preliminary energy 
audits and energy audits, the 
qualifications of persons conducting 
them and allowable cosls of energy 
audits. Preliminary energy audits and 
energy audits are required in the 
program of financial 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 455, 
Chapler 11 of Title 10, Code of Federal 
Regulations. 

§ 450.41 DeflnlUon:. 

For purposes of Ihis subpart
"Building" means any structure, the 

construction of which was completed on 
or before April 20, 1977, which includes 
8 heating or cooling system. or both. 

"Complex" means a closely situated 
group of buildings on a contiguous site 
or a closely situated group of buildings 
served by a central utility plant. such as 
8 college. campus or a multi-building 
hospital. 

"Constrtlclion completion" means the 
dale of issuance of an occupancy permit 
for a building. 

"Energy audit" means a survey of a 
building or complex that Is conducted in 
accordlloce with the requirements oC 
this subpart which-

(1) Identifies the type, size, energy use 
level and the major energy using 
systems: 

(2) Delormlnus al1proprlnte energy 
consorvullon mnlntollllnc:C und 
opofutlng prOGIldllr08j and 

(3) Indicates thu need. If uny. for tho 
ac:qulsllion und lnstllllnlion of energy 
conservution meAsures, including sular 
energy und other renewable resource 
measures, 

"Energy conservation maintenance 
and operating procedure" means 
modifications In the maintenance and 
operating procedures of a building. and 
any installations therein, which are 
designed to reduce energy consumption 
in such building and which require no 
significant expenditure of funds. 

"Energy conservation measure" 
means an 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 and doors, 
multiglazed windows and doors, heat 
absorbing or heat reflective glazed and 
coated windows and 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 sleam, hydraulic, and 
ventilating Bystems adjusted by 
automatic energy control syslems: 

(5) Active or passive solar space 
healing .i: cooling systems, solar electric 
generatir:a systems. or any combination 
thereof: 

(6) Active 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 increase the energy 
efficiency of the heating system: 

(B) Devices for modifying flue 
openings which will increase the energy 
efficiency of the heating system; 

(C) Electrical or mechanical furnace 
ignition systems which replace Btanding 
gas pilot lights; and 

(D) Utility plant syslem conversion 
measures including conversion of 
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exisling oil- nnd gils.fired boiler 
instllllations to allrrnative energy 
sources. including coal; 
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(8) Cilulking and wcatherstripping; 
(9) RI!plnc(~mcnt or mudificution of 

lighting fixtures to increase the energy 
efficiency of the lighting system without 
increasing the overall illuminaLion of a 
building, unle5s such i .;:reR5e In 
iIIumlnulion is nel:e8snry tll COliform to 
Ilny upplicuhlll Stith: nl'IUI:,,1 !JIJlldlIlH 
co;11l ur, If nl) Il\l(:h 1:lHln uppliull. thn 
!l1(:rU81l11 is r.uIlHI\lul'ed IIPllI'opt'jute hy 
thtl Srcrulllry: 

(10) Energy recovery systems; 
(11) Cogeneration systems which 

produce aleum or forms of (Jnergy such 
as heat. as weB as electricity for use 
primarily within a 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, as set forth In Subpart D of 
this parti and 

(13) Such other measures as a grant 
application shows will save a 
substantial amount of energy and as are 
identified in an energy audit in 
accordance with Subpart C of this part. 

"Fuel" means any commercial source 
of energy used within the building or 
complex being survuyed such as natural 
gas. fuel oil. electricity or coal. 

"GroBs square feeL" means the BUm of 
all heated or cooled floor areas enclosed 
In H building. cnlcula ted from the 
outside dimensions, or from Lhe 
centerline of common walls. 

"Heating or cooling system" means 
any mechanical system for healing or 
cooling areas of a building. For purposes 
of this subpart, any mechanical sysLem 
for distribUting air throughout the 
building is considered a cooling system. 

"Hospital" means n public or 
nonprofit institution which is a general 

. hospital. tuberculosis hospital, or any 
other type of hospital. other than a 
hospital furnishing primarily domiciliary 
carei and is duly authorized to provide 
hospital services under the laws of the 
State in which it is situaled. 

"Hospital facilities" means buildings 
housing a hospital and related facilities, 
including laboratories, laundries, 
outpatient departments. nurscs' home 
and trRinlpg facilities and central 
service facilities operated in connection 
wllh B. hospital, and also includes 
buildings housing educl:ltion 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 
Aluska nntive village, or regional or 
village corporation. as defined in or 
established pursuant to the Alaska 
Native Clahna Settlement Act, Pub. L. 
92-203: 85 Stat. 668, which (a) is 
recogni:.:ed 6S eligible for the ap,ecial 
progr6mll nnd servicell provided by the 
United States to Indians because of their 
slutull atl Indlanal or (b) 18 located on, Or 
in proximity 10. n Federal or State 
X'enervntlon or rancherill. 

"Local ducationll\ agency" mannl'J U 
public board ot education or olhel' 
public authority or /1 non-profit 
institution legally constituted within, or 
otherwlae rccognl:.:ed by. a State for 
either administrative control or direction 
of. or to perform administrative services 
for, n group of Ilchoolll within a Slate. 

"Maintenance" means activities 
undertaken in a building to assure that 
equipment nnd energy-using systems 
operate effectively and efficiently. 

"Operating" mll8.ns the operation of 
equipment and energy-using systems in 
a building to achieve Of maintain 
specified levels of environmental 
conditions or service. 

"Preliminary energy audit" means a 
detennination of the energy 
consumption characteristic!! of a 
building, including the oize, type, rale of 
energy consumption. and major energy
using systems of such building. 

"Public core institution" means a 
public or non-profit institution which 
own&-

(1) A facility for long-term cure, 
rehabilitation facility. or public health 
cGtlter, all detcribed in Section 1633 of 
the Public Health Service Act (42 U.S.C. 
300s-3: (ill Stat. 2270); 

(2) A resIdential child care center, 
wllich is an institution. olher than 8 
foster home, operflled by a public or 
non-profit institution and is primarily 
intended to provide full·time residential 
care with an average length of stay o(at 
least 30 days for at leasllO minor 
persons who are in the care of such 
institution Ull n re8ult of a finding of 
abandonment or neglect or orbf-ing 
persona in need of treatment or 
oupervision. 

"Public or nonprofit Institution" 
tnennli I1n Institution owned and 
operated by-

(1) A State, a political subdivision of 6 
Stale at nn agency or instrumentality of 
either; . 

(2) A school or hospital which is. or 
would be in the oase of such entities 
situated in America Samoa. Guam. 
Puerto Rico and the Virgin IIIlands. 
exempt from income tax under Section 
501(c)(3) of the Inlernul Revenue Code of 
1954; or 

(., 
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(3) A unit of local government or a 
public care institution which ill. or 
would be in the case of such entities 
lIituated in America Samoa, Guam. 
Puerto Rico and the Virgin IlIlands, 
exempt from income tax tUldcr Section 
501(c)(3) or 501(0)(4) of the Internal 
Revenue Code of 1954. 

"School" menns It public or nonproCil 
Inatllution whlch-

(1) Provldoo, Illtd Is Ill{!Il\ty llulhorl1.cd 
to provide, elementary education or 
Ilecondllry educntlon. 01' both on a day 
or rcnldcnliul basis; 

(2)(A) ProvideD, and Is legally 
outhorlzed to provide, a program o.f 
education beyond secondary educallon, 
on a day or teflldentlal basis: 

lB} Admits as students only persons 
having n certificate of graduation from a 
ochool providing secondary education. 
Or the recognized equivalent of such 
certifiea Ie: 

(C) Is accredited by a notionally 
recognized accredHing agency or 
association; and 

(0) Provides an educational program 
for which it awards a bachelor's degree 
or higher dogree or provides not leas 
than a two-year program which is 
acceptable for fuU credit toward such a 
degree at any institution which meets 
Ihe preceding fuquirements and which 
providns such a program: 

(3) Provides nollesB Ihon a one-year 
program of training to prepare students 
for gainful employment in a recognized 
occupation and which meets the 
provisions cited in subdivisIons (A). (D). 
lind (0) of 9ul,pl1ragrnph (2) above: or 

(4) In a local education agency. 
"School facilities" means buildings 

housing classrooms. laboratories, 
dormitories, athletic facilities. or related 
facilities pperated in 'connection with a 
school. 

"State" means. In nddltion to the 
several States of the Union. the District 
of Columbia, Puerto Rico, Guam. 
American Samoa, and the Virgin 
Islands. 

"Unit of local goverrunent" means the 
government or a county, municipality, 
pari9h. borough, or township, wblch 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 
sla:tis\lcl11 purposes; the District of 
Columbia. American Samoa. Guam and 
the Virgin Islands: the recognized 
governing body of nn Indian tribe which 
gOVerning body perfonns substantial 
governmental functions: libraries owned 
by any of the foregoing: and publlc 
libraries v.Jhich servce all residents of II 
political subdiVision below the State 
level, such as a communHy, district or 
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rugion. rree of charge lind which dl!rive 
at least 40 percent of their operating 
funds from lax revenues of a taxing 
authority below the Slate' level. 

§ 450.42 C\lntcnle of c prellmlnruy eMrgy 
audit. 

(a) A preliminary energy audit shall 
provide a deacriplion of the building or 
complex a\ldilcUllnd Mtufllline lit! 
Clltlrgy-ulllng chllrucl!lrllllil:e, rlll:lttdiIlIl~-

(1) The rlllnll! HI' ol11l'r IdtmHfic:utilln. 
and uddrclis or thn build lilA: 

(2) A Illuh!menllhllt thl' huilding 
meotfj the roquirelllenhl of Olll.! of the 
following calegoricn-

(i) A school facility; 
(il) A hospital facility: or 
(iii) A buijding owned and primarily 

occupied either by offices or Hgl!OCIilS of 
a unit ortocal government or by a public 
care institution. neither of which shall 
include any building intended fur 
seasonal use or any building used 
primHrily by a Bchool or huspltal; 

(3) A description of the functional \)SC 

made of th!.! building idnntifying whether 
Ills a-

(I) School-
{AJ Elementary; 
(D) Secondary; 
(C) College or univerllity; 
(1)) Voc/IUonal; 
tEl Local education agency 

administrative building; or 
(F) Other; 
(ii) HospUat
(A) General: 
ID} Tuberculonia; or 
(C) Other; 
(iii) Local government building
(A) Office: 
(D) Storage: 
(C) Service: 
(DJ LIbrary; 
(EJ Pollce stntion; 
(F) Fire station: or 
(Gj Othet. or 
(iv) Public care building
(Al Nursing home: 
[D] Long term care other than a. 

nursing home; 
(C) Rehabilitatioll facility: 
(0) Public health center: or 
(EI Rellidential child care cenler; 
(4) The name ond address of the 

owner of record, indicatillg whether 
owned by a public institution, pri >,ale 
nonprofit inslitullon or an Indian !tibe; 

(5) The size of the building. eXJ'l'csscd 
in gross square feet; 

(6) The age of the bUIlding; 
(7) Approximate doily hours of 

operation, including periods of partial 
use if applicable: 

(6) An Indication of whether the 
building is partially used during 
vBcation periods or other limes when 
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the building is not fully utlliJ:ed, for 
periodll of a week or more, by quarter; 

(9) An identIficalion of major energy
using aYBlems. including-

(i) Type of helding syslem or cooling 
ayct.em or both; 

(li) Fuel used for hesling.Dyslem. 
cooling nystem; 

(iii) Fuel used for domestic hot water. 
such a8 electric or natural gao; 

(iv) Special energy using systems, 
such Il8 food service or laundry; and 

(v) Lighting. auch as incandescent or 
fluorescent; 

(10) Fuel USB In phyulcal units and cost 
data by type for Ii preceding 12 month 
period. by month If practicable, using 
actual data or an estimate if actual 
figures are unavailablei 

(ll) Total annual energy uae 
expressed in Btu's per groS8 square foot 
and energy cos! per gross square foot. 
Energy use shall be calculated using the 
conversion fsctoro set forth below-

(i) ElectricitY-ll,600 Btu per kilowatt 
hour. 

(ii) Natural gas-l,030 Btu per cubic 
foot. 

(iii) Distillate fuel oil-138.Boo Btu per 
gallon. 

(iv) Residual fuel oil-149.690 Btu per 
ga119n• 

(v) Coal-24.S million Btu per 
standard short ton. 

(vi) Uquified petroleum gases 
including propane and butane-95.475 
Btu per gallon. 

(vii) Stearn-l.3SO Btu per pound. 

Conversion factors may be taken from 
engineering reference manuals for fuels 
not listed. 

(b) A preliminary energy audit shall 
provide a brief description of activities 
which have been undertaken to 
conserve !:nergy in the building or 
complex being audited. including 
whether--

(1) A person has been designated to 
monitor and evaluate energy use; 

(2) Work partially or fully 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 
and energy conservation; and 

(4) Any major energy conservation 
measures }rave been implemented, 
together with a listing of such measures. 
and estimates of their costs and energy 
savings if available. 

(c) A preliminary energy audit shall 
provide information regarding site. 
building. and heatrng and hot water 
systems related to solar energy or other 
renewable resource potential 
Including-

(1 J An indica tion of whether open 
land. such as fields. yards and purklng 
areas, Is available wilhln the immediate 
vicinity of the building whIch is not 
heavily shaded by tall buildings. treea or 
other obslructions; 

(2) A sla/ement of whether the 
building islocsted generally within an 
urban. suburban or rural area; 

(3) An approximation of whether more 
than half the building'S roof area or 
southem oriented wall surface is heavily 
shaded by shtubs, treell. buildings or 
other obstructions for more than aboul 
four hours per day: 

(4) The nllmber of atories: 
[5) A general description of the 

building'S shape. such an square, 
rectangular. E-shaped, H-shaped or 1.
shaped; 

(6) An indication of whether the roof 
is flat or pitched, and if pitched whether 
it has a southern orientation: 

(7) Whether there are existing roof-top 
obstructions. such as chimneys, space 
conditioning equipment, wafer towers, 
mechanical rooms, stairwells or other 
permanent sttuctures; 

(8) An indication 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 southem 
facing wall, such as less than 25 percent. 
25-75 percent, more than 75 percent; 

(10) Location of primary space heating 
and wuter henting systems-

(i) Whether outside of or within the 
building; 

(ii) If within the building. whether on 
the ground floor. in the basement, Of on 
the roof: and 

(iii) If within the building, whether 
centrally located, in multiple units. or a 
combination thereof. 

§ 450.43 Content!) of an eneT9Y Eludlt. 

(a) An energy audit shall contain the 
information required for a preliminary 
energy audit. in accordance with 
§ 45Q.42, and shall also include a 
description of-

fl) Major changes in functional use or 
mode of operation planned in the next 
fifteen years, such as demolition. 
disposal. 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; and 

(ii) Annual energy use by fuel type of 
the major mechancial or electrical 
systems if the information i8 available 
or can be reasonably estimated; 

(3) Terminal heating or cooling. or 
both, such a8 radiators. unit ventilators, 
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tancoil unils. or double-duel reheat 
systems; 

(4) Building sile Hnd struclua] 
characteristiclI rela ted to solar energy or 
other renewable resource potential, 
hicluding but not limited to-

ri) CllmaUc factors. specl/icalJy
(A) Average annual heating degree 

days and cooling degree dayo; 
(B) Average solar insolation by month; 
(CJ Average monthly wind opeed; and 
(ii) Roof characteristics. including-.. 
(A) An identification of primary 

structural componenl such as sleel, 
wood, concrete; and 

(BJ Type of roofing material sucb as 
shingles, slate, or built-up materials; and 

{51 A description of general building 
con,ditions. 

(b) An energy audit ahull-
(1) Indicate that appropriate energy 

conservation maintenance and 
operating procedures have been 
implemented for the building. supported 
by a demonstration based on actual 
records, that energy use has been 
reduced in a given year through changes 
in maintenance and operating 
procedures. by not less {han 20 percenl 
from a corresponding base period 
having a degree day variance oflesll 
than 10 percenl; 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 Ii general estimate or 
rBnge oI energy and coslsavings if 
pruelicu!. which may result from-

(i) Effective opera tion of venlila tion 
systems and contra! ofinfiltralion 
conditions, including-

(A) Repair of caulking or 
weatherstripping around windows and 
doors; 

(D) Reduction of outside air intake. 
shutting down ventilation systems in 
unoccupied areas, and shutting down 
ventilation systems when the building is 
not occupied: and 

(C) Assuring central or unitary 
ventilation controls, or both. are 
operating properly: 

(ii) Changes in the opera lion of 
heating or cooling systems through

(A) Lowering or raising indoor 
tempera lures; 

(B) Locking thermostats: 
(C) Adjusting supply or heat transfer 

medium temperatures; and 
{D) Reducing or eliminating heating or 

cooling at night or at times when a 
building or complex is unoccupied; 

(iii) Changea in the operation of 
lighting systems through-

(AJ Reducing illumination levels: 
(D) Maximizing use of ullylight; 
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(C) Ueing higher efficiency lamps: and 
(D) Reducing or eliminating evening 

cleaning of buildings: 
(Iv) Changes in the operation of water 

systems through-
(A) Repairing leaks: . 
(OJ Reducing the quantity qr water 

used. e.g .• flow restrlctots: 
• (e) l.owerlng setllngs ror hot water 

temperatures •. 
(D) Raising settings for chllled wuter 

tcmpcrature8: and 
(v) ChanRcB in the muintr.nance lind 

opernting procedures of the utility plan I 
and distrihution lIyslem through-

(Al Cleuning eqUipment: 
(E) Adjusting air/fuel ratio; 
(Cl Monitoring combustion; 
(D) Adjusting fan. motor. Or belt drive 

systems; 
(E) Maintaining steam traps; and 
(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 acceptable cost 
constraints of section 450.46. 

(e) Based on information gathered 
under paragraphs (a) and (b) of § 450.42. 
and paragraphs (a)(l) and (2) of this 
aection. an energy audit ahall indicate 
the need. if any. for the acquisition and 
installation of energy con~er-"li{lon 
measures and shall include an 
evaluation o( the need and potentinl for 
retrofit based on consideration of one or 
more of the following-

(lJ An energy use index or indices. for 
<lxample, Btu's per gross square foot per 
year; 

(2) An energy cost index or indices. 
for example. annual energy costs per 
gross square foot: or 

(3).The physical characterisltica of the 
building envelope and major energy
using systems. 

(d) Based on information gathered 
under paragraph (c) of § 450.42 and 
subparagraph (a)[4) of this section. an 
energy audit shall include an indica tion 
of whether building conditions or 
characteristics present an opportunity 
for use of solar heating and cooling 
syslems or solar hCJt water systems. 

(el An energy audit may Include an 
assessment of the estimated cosls and 
energy and cos! savings likely !o result 
from the purchase and installation of 
one or more energy COnS;<,lfVa tion 
measures. 

§ 450.44 Auditor qualification •• 

Subject to the approval of the 
Secretary. a State shall develop 
procedures for establishing the 
qualifications of auditors who will 
conduct energy audits in accordance 
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with Subpart B of 10 CFR Part 455 
which-

(a) ABcertaln that 8 person conducting 
the energy audit IB qualified by virtue of 
ouccess{ul completion of an approved 
training program or demonlltration of 
equivlllcnt skills gained by prior truining 
and experllJnce. together with familiarity 
with the syslllm8 lmd operalloJls of the 
types of buildings being audited. 

(b) ASHure ~hllt the person responsible 
lor the cnm'HY auelltl8 not the pumon 
directly I'CRPOIlSihln for the dlly·to·tlny 
uperation of the building bulng ouditnd. 

(c) Assurt! JiscloBure by an auditur of 
her or his finunciallntereots relating to 
the energy audit or any energy 
conservation measures. including solar 
energy or renewable resource measures. 
reviewed or recommended by the audit. 

§ 450.45 Audit reports. 

(a) The results of a preliminary energy 
audit or an energy audit. conducted in 
accordance with the requirements of 
this subpart. shall be contained in an 
audit report. Unless a claim of 
confidentiulity is made by an audited 
institution baaed upon a specific 
provision of the Freedom of Information 
Act. 5 U.S.C. 552. and both the claim and 
reason fur confidentiality arc submitted 
with the uudit report or within 10 days 
from the date the owner receives the 
report. nn audit report shall be 
considered public information and will 
be made Ilvailnble for public review 
upon request. 

(b) Preliminary energy audit reports 
and energy audit reports shall be 
furnjsh~d to the Stale. and the owner 
and operator of the building audited. 

(c) An audit report for an energy audit 
shall include a stntement signed by the 
auditor that-

(1) The auditor meets the applicable 
qualificutions as set forth in § 450.44; 

(2) The auditor has indicated any 
financial interests in accordance with 
§ 450.44; and 

(3) The audit was conducted in 
accordance with the requirements of 
§ 450.43. 

(d) The uudit report shall state that 
implementation of energy conservation 
maintenance and operating procedures 
are a condition for eligibility for 
rt!ceiving Federal assistance under the 
technical assistance program. described 
in 10 CFR Pnr1455. 

§ 4t;O.46 Cost of energy Qudlts. 

(8) 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. shall not exceed the 
following-
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Up to 3O.ooo ... ~ .. , ................ m ....... , ... "' .......... . 

30.000 10 'OO.OOO .............................. ~ ..... ~ ... .. 
100.000 and _ ..................................... .. 
Complox ... w .... '" ................ '" ............... .. 

".0 DUm olll"hyl~".1 ~lIlloh"lI .11o.won" .. ror tho Orol 
IW.I~1Q II"'" .qo.r~ /.,'1 . • nd lUI pNun' (It Ind,.f,l"ol 
hul\dll1U oUuwont ... hOlv. lroo.IlI" VI .... ~u.rq r •• , bul nul 
10 .. "o.d s\o.t.n 

(ll) Whflrn nccmllmry. Sin leo Illlly 
inr.tflllsl! thtl ulluwllhlc Cllllt of II 
pnrlh:tllnl' Iml'rHY IIl1llit. I'I'ovidml Ihnt 
the totul of fill !luch jlU:l'Il11l1lll1 ducs nol 
excr.ed 15 pllrmml of the applicuble 
Sla\e allocation. A Stute may permit 
increases for-

(1) The amount neccsRilry to enable 
personnel from insitutions having few 
buildings or in remote locations to 
attend training sessions qualifying them 
to perform energy audits: 

(2} The amount necessary to provide 
transportation to perform energy audits 
of buildings in remole locations: and 

(3) The amount necessary to conduct 
energy audUs for a building haVing an 
unusually complicated system or 
configuration: however. this increase 
may not exceed 50 percent of the 
allowable cost for an individual 
building. 

PART 455-GRANT PROGRAMS fOR 
SCHOOLS AND HOSPITALS AND 
BUILDINGS OWNED BY UNITS Of 
LOCAL GOVERNMENT AND PUBLIC 
CARE INSTITUTIONS 

7. Subchapter D. Chapler II of Title 10 
Code of Federal Regulations. is 
amended by establishing Part 455 as 
follows: 

Subpart A-Genernr Provlsfonn 

Sec. 
455.1 
455.2 
455.3 
455.4 
455.5 

Purpose and scope. 
Defi:1itions. 
Admini&lralion of grants. 
Recordkeeping. 
Suspension and termination of granta. 

Subpart B-Prenmlnary Energy Audit and 
Energy Audit Grant Procedural:! 

455.10 Purpose and scope. 
455.11 Financial assistance. 
455.12 Cosl sharing. 
455.13 Allocation of funds. 
455.14 Submission and review 01 

applications. 
455.15 Content or applications. 
455.16 Use of funds. 
455.17 Reportingtequirements. 

Authority: Title III of the National Energy 
Conservation Policy Act. Pub. L. 95-819. 92 
SIal, 3205 eJ seq" which establishes Parts C 
and H of Title III of the Energy Policy and 
Conservation Ac!, Pub. L. 94-l63. (42 U.S.c. 
6321 et seq.). oec. 365(e)(21. (42 U.S.C. 
6325(c)(2), of the Energy Conoervallon and 
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Production Act. Pub. L. 94-385, (42 U.S.C. 8801 
elseq.f, Depflrtment of Enmm' Ors!lnhallon 
Act, Pnb. L. 9~1, (42 U.S.C. 7101 el oeq.j 

Subpart. ?\-Genem/ ProvIsIons 

§ <ISs. t Ptrrpooo and ~. 
(a) This part establishes programs of 

financial assistance pursuant to Parts 1 
and 2 of Title ill of the National Energy 
Conservation Policy Act, Pub. L. 95-619, 
92 Stat. 308 et seq., which adds Parts G 
tmd H, respectively, to Title III of the 
Energy Policy and Conservation Act, 
Pub. L. 94-183. 42 U.S.C. 6321 et seq. 

(b) This subpnrt authorizes grants to 
Slates or to public or non-profits schools 
and 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 anticipated energy 
costs of buildings owned by schools, 
and hospitals. 

(e) This subpart also antorizes grants 
to States or units ofloeal government 
and public care institutions to assist 
them in conducting preliminary energy 
audits and energy audits, in identifying 
and implementing energy conservation 
maintenance and oprating procedures 
and in evaluating energy conservation 
measures, Including solar energy or 
other renewable resources measures, to 
reduce the energy use and anticipated 
energy costs of buildings owned by units 
of locnlgovernment and public care 
Institutions. 

§ 455.2 DcfinltJomJ,. 

"Act", as used in thill part, means the 
Energy Policy and Conservation Act, 
Pub. L. 94-163,42 U.S.C. 6321 et seq., as 
amended by the National Energy 
Conservation Policy Act. Pub. L. 95-619, 
92 Stat. 3206. 

"Auditor" means any person who is 
qualified in accordance with 10 CFR 
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 hea ling or cooling system, or both. 

"Complex" means a closely situated 
group of buildings on a continguous site. 
or a closely situated group fo buildings 
served by a central utility plant. such as 
a co11ege campus or a multi-building 
hospital. 

"Construction completion" means the 
date o! issuance of an occupancy permit 
for 4 building. 

MCooling degree~: :':3" means the 
annual sum of the number of Fahrenheit 

degrees of each duy's mean tempernture 
above 65" for a given loc:ullty. 

"QOE" means the Department of 
Energy. 

"EneTgy audit'· means any survey of a 
building or complex conducted in 
accordance with the requirements of 
Subpart E of 10 CFR Part 450. 

"Energy conservl!.!lon maintenance 
and operating procedure" means 
modificating In the maintenance and 
operations of a building, and any 
Installations therein, which are designed 
to reduce the energy use In such building 
and which require no significant 
expenditure of funds. 

··Energy conservation measure" 
means an 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 
nol limited to-

(1) Insulation of the building structure 
and systems within the building; 

(2) Stonn windows and doors, 
multiglazed windows and doora, heat 
absorbing or heat reflective glazed and 
coa ted windows and 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 
ventilating systems adjusted by 
automatic energy control systems: 

(5) Active or passive Dolar space 
heating or cooling systems, solar electric 
generating systems, or any combination 
thereof; 

(6) Active or passive solar water 
heating systems; 

(7) Furnace or utility plant and 
dislribution system modifications 
including-

(A) Replacement burners, furnaces, 
bnilers, or any combination thereof. 
which substantially increase the energy 
efficiency of the heating system; 

(B) Devices for f"/difylng flue 
openinss 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 
existing oil and gas-fired boiler 
installations 10 alternative 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 lUumination of a 
facility, unless such increase in 
illumination Is necessary to conform to 
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/lny npplicuble State or locnl building 
code or. if no such code applies, the 
increase Is considered appropriate bYI 
the Secretary; 

(1O) Energy recovery GYstems; 
(11) Cogeneration systems which 

produce steam or fonn, of energy lIuch 
as heat, UB well as electricity for USa 
primarily within a building or 6 complex 
of buildings owned by un eligible 
institution and which meet 9uch fuel 
efficiency requirements us the Secretary 
may by rule prescribe; 

(12) Such other measures as the 
Sccretury identifies by rule for purposes 
of this part, as Bet forth in Subpart D of 
10 CFR Part 450; and 

(13) Such other measures as a grant 
application shows will suve a 
substantial amount of energy and as are 
identified in an energy audit in 
accordance with Subpart C of 10 CFR 
Part 450. 

"Grantee" means the person named in 
the Notification of Grant Award as the 
recipient of the grant. 

"Grant program cycle" meana the 
period of time specified by DOE whlch 
relates to the fiscal year or years fOf 
which monies are appropriated for 
grants under this part. during which one 
complete cycle of grant activity occurs, 
including fund allocations to the Staten, 
receipt, applications review. approval or 
disapproval, and grant awards. 

"Governor" means the chief executive 
officer of a State, including the Mayor of 
the Distdct of Columbia. or a person 
duly designated In writing by the 
Governor to act on her or his behalf. 

"Heating or Cooling System" meann 
any mechanical systems for heaUng or 
cooling conditioned areas of a building. 
For purposes of this part, any 
mechanical system for distributing air 
throughout the building is considered 8 

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. 

"Hospital" menns a public or 
nonprofit institution which is a general 
hospital, tuberculosis hospital. or any 
other type of hospilal, other than a 
hospital furnishing primarily domiciliary 
care; and which is duly authorized to 
provide hospital services under tho law. 
of the Stale in which it is situated. 

"Hospital fucilities" means buildings 
housing a hospital and related facilities. 
including laboratories, laundrie8, 
outpatient departments, nurses' homo 
and traIning facilities and central 
service facilities operated In connection 
with n hospital, and also Includes I 
buildings housing education or training 
facilities for health professions 
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personnel operated as an Integral part of 
a hospital. 

"Indian tribe" meanll any tribe, band, 
nation, or other organized group or 
community of Indians, Including any 
Alaska native village, or regional or 
village corporation, as defined in or 
establiohed pursuant to the Alaska 
Native Claims Settlement Act, Pub. L 
92-203; 85 Stat. 688, which (a) is 
recognized as eligible for the special 
programs an(l services provided by the 
United Stales to Indians because of their 
status as Indians; or (bJ islocaled on, or 
in proximity to, a Federal or Slate 
reservation or rancheria. 

"Local educational agency" means a 
public board of education or other 
public authority or a nonprofit 
institution legally constituted within, or 
otherwise recognIzed by, a State for 
either administrative control or direction 
oi, or to perform administrative services 
for, a group ofschools within a State. 

"Maintenance" means activities 
undertaken In a building to assure that 
equipment and energy-using systems 
operate effectively and efficiently. 

"Native 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 0, aervice. 

"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 care, 
rehabilitation facility, or public health 
center, as described in Section 1633 of 
the Public Health Service Act (42 U.S.C. 
300s-3: 88 Stat. 2270): or 

(2) A residential child care center, 
which is an institUtion, other than a 
foster home, operated by a public or 
non-profit insti\ution and is primarily 
intended to provide full~time residential 
care with an average length of stay of at 
least 30 days for at least 10 minor 
persons who are In the care of such 
institution 08 a result of a finding of 
abandonment or neglect or of being 
persona in need of, treatment or 
superVision. 

"Public or nonprofit institution" 
means an institution owned and 
operated by-
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(1) A Stule, B pollticallluhdlvision of 11 

State or an R!lency or Instrumentllllty of 
either: .or 

(2) A school or hospital which to. or 
would be In the case of such entitles 
situated in American Samoa, GUllm, 
Puerto Rico, and the Virgin Islands, 
exempt from income tax under Section 
501(c)(3) of the Internal Revenue Code of 
1954; or 

(3) A unit of local government or 
public care inslitution which is, or 
would be in the case of such entities 
situated in American Samoa, Gilam, 
Puerlo Rico, and 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, and 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. a progrum of 
education beyond secondary education, 
on a day or residential basis: 

(B) Admits as students only persons 
having a certificate of graduation from a 
school providing secondary education, 
or the recognized equivalent of such 
certificate: 

(C) Is Accredited by a nationally 
recognized uccrcditing agency or 
association; and 

(D) Provides an educational 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 
dp,gree at ul"y institution which meets 
the preceding requirements and which 
pr.: videa such a program; 

(E) Provides not less than a one-year 
program of training to prepare students 
for guinful employment in a recognized 
occupation and which meets the 
provisions cited in subdivisions (A), (B). 
and (C) of subparagraph {2} above: or 

(4) Is aloca! educational agency. 
"School facilities" means buildings 

housing classrooms. laboratories, 
dormitories, athletic facilities, or related 
facilities operated in connection with a 
school. 

"Secretary" meanli the Secretory of 
the Department of Energy. 

"State" means, in addition to the 
severa] Stlltes of the Unior. tr~ District 
of Columbia, Puerto Rico, Guam. 
American Samoa, and (hI> v!lgin 
Islands. 

"State energy agency" means the 
State agency responsible tor developing 
State energy conservatioh plans 
pursuant to Section 382 of the Energy 
Policy and Conservation Act, or, if no 
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Buch agoncy exists, a Stale agency 
designated by the Governor or such 
Stllte to prcpllre and suLmit Ihc.Stllle 
plan required under Section 394 of the 
Energy Policy and Conscrvation Act. Bll 

amended by the Energy Conservution 
and Production Act. 

"State hospital facilities agency" 
means an existing agency which is 
broadly representath'e of the public 
hospitals and the nonprofit hospitals. or. 
if no such agency exists, an agency 
designated by the Governot of such 
State which conforms 10 the 
requirements of Ihis definition. 

"Sla Ie school facilities agency" means 
an existing agency which is broadly 
representative of public institutions of 
11igher educa lion, nonprofit institutions 
of higher education, public elementary 
and secondary schools. nonproft 
elementary and secondary schoola, 
public vocational education instill!lions, 
nonprofit vocational education 
institutions, and the interests of 
handicapped persons in a Stu te or. if no 
such agency exists. an agllncy which if) 
designated by the Governor of such 
State which confurms to the 
requirements of Ihis definition. 

"Technical assistance" means a 
program or activity for (1) the conduct of 
specialized studies to identify and 
specify energy savings and related cost 
savings thn! are likely to be realized as 
a result of either modifying maintenance 
and operating procedures in a building, 
or both, and (2) the planning or 
administration of slIch specialized 
studies. ForStates, schools and 
hosplials, which lire eligible to receive 
grunts to carry oul.energy conservation 
measures, the term also means the 
planning or IIdministration of specific 
remodeling, renovation. repair. 
rt;placement. or insulation projects 
reillted to the inslullation of energy 
conservation. solar energy or renewable 
resource meusures in 8 building. 

"Unit of local government" means the 
government of a county. municipality, 
parish. Lorough, or township, which is a 
unit of general purpose government 
below the Stllie, determined on the basis 
of the same principles 8S 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 substantial 
governmental functions; liLraries owned 
by any of the foregoing; and public 
libraries which serve all residents of a 
political subdivision below the State 
level. such as a community, district or 
region. free of charge end which derive 
at leest 40 percent of their operating 

----------------_ ... ~ 
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Production Act, Pub, L. 94-385, (42 U.S.C. 6801 
816eq.~ Depnrtmant of Energy Organization 
Act, Pub. L..1J5-9'l, {42 U.S.C. 7101 el r;eq.} 

Subpart ~-Geneml ProvlsJons 

n 43 ss. 9 Purpooo tI1'ld 1ilCOpD. 

(a) This part establishes programs of 
financial eS!llotence pursuant to Parts 1 
and 2 ofntl.e m .0£ the National Energy 
Conservation Policy Act, Pub. L.95-619, 
92 Stat. 308 et seq., which adds Parts G 
Ilnd H, respectively, to Title III of the 
Energy Policy lind Conservation Act, 
Pub. L. 94-1133, 42 U.S.C. 6321 et seq. 

(b) This subpart authorizes grants to 
Statcs or to public or non-profits schools 
and hospitalD to assist them in 
conducting preliminary energy audits 
and energy audits, in identifying and 
implementing energy conservation 
maintenance and operating procedures 
and in eva1uating, acquiring and 
installing energy conservation measures, 
including BolaI energy or other 
renewable reSI)UTCe measures, to reduce 
the energy use and anticipated energy 
costs of buildings owned by schools, 
and hospitals. 

(c) This subpart also nntorizes grants 
to States or units oflocal government 
and public care institutions to assist 
them in conducting preliminary energy 
audits and energy audits, in identifying 
and implementing energy conservation 
maintenance lind oprating procedures 
and in evaluatin,g energy conservation 
measures, including Bolar energy or 
other renewable resources measures, to 
reduce the energy use and anticipated 
energy cOllta of buildings owned by unita 
of local government and public care 
jnstituti01U!. 

§ 455.2 DeflnltJorm. 

"Act", as used in thiD part, means the 
Energy Policy and Conservation Act, 
Pub. L. 94-163.42 U.S.C. 6321 et seq., as 
amended by the National Energy 
Conservation Policy Act. Pub. 1.. 95-619, 
92 Stat. 3208. 

"Auditor" means any peI'1lon who is 
qualified in accordance with 10 CFR 
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 continguouB site. 
or a closely situated group fo buildings 
served by a 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. 

WCooling degree~":;B" means the 
annual sum of the number of Fahrenheit 

degrees of each dllY's mean lempernlure 
above 65' fOf a given locality. 

"QOE" mcans the Department of 
Energy. 

'"Energy audit" means any Ilurvey of a 
building or complex conducted In 
accordance with the requlrementa of 
Subpart E of 10 CFR Part 450. 

"Energy conservation maintenance 
and operating procedure" means 
modifiGoling in the maintenance and 
operations of a building, and any 
Installations therein, which are designed 
to reduce the energy use in such building 
and which require no significant 
expenditure of funds. 

"Energy conservation mea!1Ure" 
means an 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 and doors, 
mulliglazed windows and doors, heat 
absorbing or heat reflective glazed and 
coated windows and door systems, 
additional glazing, reductions in glass 
area. and other window and door 
system modifications; 

(3) AutomaHc energy control systems; 
(4) Equipment required to operate 

variable steam, hydraulic, and 
ventilating systems adjusted by 
auloma tic energy control systems: 

(5) Active or passive 1J0iar space 
heating or cooling systems. solar electric 
generating systems, or any combination 
thereof; 

(6) Active or passive solar water 
heating systems; 

(7) Furnace or utility plant and 
distribution system modifications 
including-

(A) Replacement burners, furnaces, 
boileI'1l. or any combination thereof, 
which substantially increase the energy 
efficiency of the heating aystem; 

(B) Devices for modifying flue 
openings which will increase the energy 
efficiency of the heating system; 

lc) 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 
inst.allations to alternative energy 
source8, including coal; 

(8) Caulking and weatherstripping; 
(9) Replacement or modification of 

lighting fixturcs to increase the energy 
efficiency of the lighting system without 
Increasing the overall Illumination of a 
facility, unless such increase in 
illumination Is necessary to conform to 

1-21 

19355 

uny opplicllble State or locol bUilding 
code or. if no ouch code applies, the 
increase is considered appropriate by 
the Secretary; 

(10) Energy recovery systems; 
(11) Cogeneration systems which 

produce steam or fonns of energy Iluch 
as heat, us well as electricity for lise 
primarily within a building or a complex 
of buildings owned by un eligiblo 
institutlon and which muetlluc:h fuol 
efficiency requirements us the Secrotary 
may by rule prescribe; 

(12) Such other measures an the 
Secretary identifies by rule for purposes 
of this part, all 8et forth in Subpart D of 
10 CFR Part 450; and 

(13) Such olher measures 6S a grant 
application shows will save a 
suhstantial amount of energy and all are 
identified in on energy audit in 
accordance with Subpart C of 10 CFR 
Part 450. 

"Grantee" means the person named in 
the Notification of Grant Award as the 
recipient of the grant. 

"Grant program cycle" means the 
period of time specified by DOE which 
reI a tes to the fiscal year or years Cor 
which monica are appropriated for 
grants under this part. during which one 
complete cycle of grant activity occurs, 
including fund allocations to the States, 
receipt, applications review, approval or 
disupproval. and grant awards. 

"Governor" means the chief executive 
officer of a State. including the Mayor of 
the Distrlc! of Columbia, or a person 
duly designated in writing by the 
Governor to act on her or his behalt 

"Heating or Cooling System" means 
any mechanical systems for heating or 
cooling conditioned areas of a building. 
For purposea of this part, any 
mechanical system for distributing air 
throughout the building is considered a 
cooling system. 

"lIeating degree days" means the 
annual sum of the number of Fahrenheit 
degrees of each day's mean temperature 
below 65' for a given locality. 

"Hospital" means a public or 
nonprofit instilution which is a general 
hospital, tuberculosis hospital. or any 
other type of hospital, other than a 
hospital furnishing primarily domiciliary 
care; and which is duly authorized to 
provide hospital services under the lawl 
of the State in which it is situated. 

"Hospital facilities" means buildings 
housing a hospital and related facilities, 
Including laboratories, laundries, 
outpatient departments, 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 
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peraonnel operated 88 an Integral part of 
8 hospital. 

"Indian tribe" means any tribe, band, 
nallon, or other organized group or 
community of Indians. Including any 
Alaska nallve Village, or regional or 
village corporatlon. as definlld in or 
established pursuant to the Alaska 
Native Claims Settlement Act. Pub. 1.. 
92-203: 85 Stat. 688, which fa} is 
recognized an eligible for the special 
programs and services provided by the 
United Slates 10 Indians because of their 
stalus as Indians: or (b) is located on, or 
in proximity to, a Federal or State 
reservation or rancheria. 

"Local educational agency" meana a 
public board of education or other 
public authority or a nonprofit 
institution legally constituted within, or 
otherwise recognized by, a State for 
either administrative control or direction 
of, or to perform administrative services 
for. a group of schools within a State. 

"Maintenance" means activWcs 
undertaken In a building to assure that 
eqUipment and energy-using systems 
operate effectively and efficiently. 

"NaUve 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 mainlain 
specified levels of environmental 
conditions or service. 

"Owned" or "Owns" means a 
property interest. including without 
limitation a leasehold interest. which is. 
or shall became, a feo 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 care, 
rehabilitation facility. or public health 
center. as described in Section 1633 of 
the Public Health Service Act (42 U.S.C. 
3OOS-3; 88 Stat. 2270); or 

(2) A residential child care cenler, 
which is an institution, other than a 
fosler harne, operated by a public or 
non-profit insti~ution and is primarily 
intended 10 Jlrovide full-time residential 
care with an average length of stay of at 
least 30 days for at least 10 minor 
persons who are In the care of Buch 
institlulion ao a result of a finding of 
abandonment or neglect or of being 
per8~m8 in need of, treatment or 
supell'Vision. 

"Piublic or nonprofit institution" 
mealls an institution owned and 
operated by-
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(1) A Sttltll. a pull tical 8uhdlvlsfon of a 
Stato or an agency or Instrumenttlllty of 
either; or 

(2) A school or hospital which Is, or 
would be In the case of 8uch entitles 
sHuttted in American Samoa, Guam. 
Puerto Rico. and the Virgin Islands. 
exempt from income tax under Section 
501(c){3) of the Internal Revenue Code of 
1954; or 

{3} A unit of locn! government or 
public care inslitution which ia. or 
would be in the case of auch entities 
situaled in American Samoa. Guam, 
Puerto Rico, and the Virgin Islands. 
exempt from income lux under Section 
501(c)(3) or 501{c)(4) of the Internal 
Revenue Code of 1954. 

"School" means a public or nonprofit 
institution which-

(1) Provides, and is legally 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. a program of 
education beyond secondary education, 
on a day or rcsldential basis; 

(BJ Admits as studenta only persons 
having a certificate of graduation from a 
school providing secondary education. 
or the recognized equivalent of such 
certifica te; 

(Cl Is accredited by a nationally 
recognized accrediting agency or 
association; and 

(D) Provides an educational program 
for which it awards a bachelor's degree 
or higher degree or provides not less 
than a two-year program which is 
acceptnhle for full credit toward such a 
degree at any institution which meets 
the preceding requirements and which 
prl vides such a program: 

(E) Provides not less than a one-year 
program of training to prepare students 
for gainful employment in a recognized 
occupation and which meets the 
provisions cited in Bubdivisions (A), (BJ. 
and (C) of subparngraph (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" meanll the Secretnry of 
the Department of Energy. 

"State" means. in addition to the 
several States of the Unio!" tb~ District 
of Columbia. Puerto Rico, Guam, 
American Samoa, and Ihl: "II gin 
Islands. 

"Stale energy agency" means the 
State agency responsible lor developing 
State energy conservatioil plans 
pursuant to Section 362 of the Energy 
Policy and Conservation Act, or. if no 
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Buch aguncy exipts. B SII1'.te agllllcy 
designated by the Governor of Buch 
Stllte to prnpare and submit tha..Slata 
plan required under Section 394 of the 
Energy Policy and Conservation Act. 88 

amentjccl by the Ellergy Conservatiun 
and Production Act. 

"Stale hospital facilities agency" 
means an existing agency which is 
broadly representative of the public 
hospitals and the nonprofit hospitals, or. 
if no such agency exists. an agency 
designated by the Governor of such 
State which conforms to the 
requirements of this definition. 

"Stale school facilities agency" means 
an existing agency which is broadly 
representative of public institutions of 
higher education. nonprofit institutions 
of higher educa !ian. public elementary 
and secondary schools, nonproH 
elementary and secondary schools. 
public vocational education inslih,;liono. 
nonprofit vocational education 
institutions, and the interesta of 
handicapped persons in a Stute or. if no 
such agency exists. an agency which io 
designated by the Govl'rnor of such 
Stale which conforms to the 
requirements of this definition. 

"Technical assistance" means a 
program or activity for (1) the conduct of 
specialized sludies to identify and 
specify energy savings and related cost 
savings thaI are likely to be realized as 
a result of either modifying maintenance 
and operating procedures in a building, 
or both, and {2l the planning or 
ndministralion of such specialized 
studies. For States. schools and 
hosptials, which ure eligible to receive 
grunts to carry ouLencrgy conservation 
measures, the term also means the 
planning or administration of specific 
remudeling, renovation. repair, 
rt!placement, or insulation projects 
related to the instullation of energy 
conservution, solar energy or renewable 
Tllsource measures in a building. 

"Unit of local government' neans the 
government of a county, municipality. 
parish. borough. or township. which is a 
unit of general purposc government 
below the State. determined on the basis 
of the same principles 8S are used by the 
Bureau of the Census for general 
statistical purposes: the District of 
Columbia. American Samoa, Guam, a~~J 
the Virgin 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 serve all residents of a 
political Bubdivision below the Statc 
level, 8uch 8S a community, district Of 

region. free of charge and which derive 
at least 40 percent of their operating 
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funds from tax revenues of a taxing 
authority below the State level, 

§ 455.3 AdmlnlotrmUon of grants. 

(a) Grants provided under this pllrt 
shall comply with appllcablo law 
Including, but without limitation, the 
requirements of-

(1) Federal Management Circular 73-2. 
34 crn 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 State and Local 
G ove rnmen Is "i 

(3) Office of Management and Budget 
Circular A-l02. 42 FR 45828, entitled 
"Uniform Administrative Requirements 
for Grants-in-Aid to State and Local 
Governments": 

(4) Office of Management and Budget 
Circular A-l10. 41 FR 32016, entitled 
"Grants and Agreements with 
Institutions of Higher Education, 
Hospitals, and Other Nonprofit 
Organiza tions": 

(5) Office of Management and Budget 
Circular A-89, entitled "Catalog of 
Federal Domestic Assistance"; 

(6) Office of Management and Budget 
Circular A-97, entitled "Rules and 
Regulations Permitting Federal Agencies 
to Provide Specialized or Technical 
Services to State and 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 luw 
administered pursuant to the DOE 
Organization Act and the following 
public laws. Title VI of the Civil Rights 
Act of 1964; Section 16 of the Federal 
Energy Administration Act of 1974; 
Section 401 of the Energy 
Reorganization Act of 1974: Title IX of 
the Higher Education Amendments of 
1972: Section 504 of the Rehabilitation 
Act of 1973; and the Age Discrimination 
Act of 1975. 

(b) Grants provided under this part 
shall comply with such additional 
procedures applicable to this part as 
DOE may from time to time prescribe for 
the adminislration-of grants. 

§ 455.4 Rocordkeeplng. 

Each State or other entity within a 
State receiving financial assistance 
under this part shall make and retain 
records requ:: Jd by DOE, including 
records which fully disclose the amount 
and disposition of the financial 
assis junce received; the total cost of the 

administration and the activities for 
which assistance Is given or used; the 
Bource Rnd amount of Bny funds not 
supplied by DOE: and any data and 
Information which DOE determines are 
nl!cessllry to protect the Interesl of the 
United StlllllS nnd to facllitato an 
effecti\'(~ finllncial Lludlt and 
performance evaluation. The Secretary, 
or any of her or his duly authorized 
representatives. shall have access, until 
three years after the completion of the 
activities involved, to any 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. 

§ 455.5 Suspension and termination of 
granla. 

The Secretory may suspend or 
terminate financial assistance under a 
previously approved application if the 
Secretary determines the applicant has 
foiled to comply substantially with the 
Lerms and conditions set forth in the 
IIppliclltion and this part. Suspension 
nndterminalion procedures shall be as 
set forth in OMB circulars A-102 and A-
110 as applicable. 

Subpart B-Prellmlnary Energy Audit 
and Energy Audit Grant Procedures 

§ 455.10 purpolle nnd Beope. 

(a) This suhpart contains the 
regulations whereby the Federal 
Government shall provide financial 
assistance for preliminary energy audits 
and energy audits. 

(b) Preliminary energy audits afe to be 
performed by Stutes for the purpose of-

(1) Determining the energy use 
characteristics of eligible school and 
hospital facilities, and buildings gwned 
by units of local government and public 
care insitutions, including the size, type, 
rate of energy use and major energy 
using systems of such buildings within 
the Stalei 

(2) Establishing a data base from 
which reasonably accurate estimates 
can be mnde of the number of eligible 
institutions, Lhe number of qualifying 
buildings, nnd patterns of energy 
conservation needs Including an 
indication of the opportunities for use of 
solar or other renewable energy sources: 
and 

(3) Assiating States in development of 
11 sound and complete State Plan which 
is a prerequisite to receipt of financial 
assistance for technical assistance or 
energy conserva lion, measures, 
including solar energy or other 
renewable resource measures. 
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(c) Energy Audits are to be performed 
by Stutes or e!Hible Bchools. hospitals, 
units of locnl government and public 
cllre Institutions for tho purpo:!e of-

(1) Ootermlning tho energy use 
(:hnraclerislicB of eli/llhlo 9choulund 
hospltnl fncililit!s, unl! hlilldin8s OWIICU 
by units of local guvtlrnnlei,r !lnU public 
cllre institutions, including the size, type, 
rate of energy use and major energy 
using systems of such buildings within 
the State: 

(2) Identifying and encouraging 
ndoplion of energy conservation 
maintenance and 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 grealest extent 
practical. consistent information 
necessary La identify those buildings to 
receive priority for ndditional financial 
assistance. 

§ 455.11 Financial assIstance. 

[a) DOE shall provide financial 
ussistance from sums appropriated only 
upon application in accordance with the 
provisions of this Bubpart. 

(b) The Secretary may make grants for 
purposes of conducting preliminary 
energy audits and enf.1rgy audits of 
school fucililies and hospital facilities. 

(c) The Secretary may make grants for 
purposes of conducting preliminary 
energy audita and energy audits of 
bUildings owned by units of local 
government and public care 
insititulions. 

§ 455.12 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 en::lrgy audit or an energy 
audit, except as provided in puragraph 
(b) of this section. 

(b) The Governor of a State may 
request a grant of up to 100 percent of 
the costs of any preliminary energy 
audit or energy audit for schools or 
hospitllls. When financial assishmce in 
excess of the 50 percent cost share 
limitntion is provided to a State, the sum 
ullocated to that State for technical 
assistance and energy conservation 
measures. including solar or other 
renewable resource measures shall be 
redur-cd by un cqualllrriount. Such funds 
shull be reallocated among all other 
Stutes on the same basis as the initial 
allocation. The Secretary may make 
such n grant if the State has 
demonstrated that-
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(1) The State would otherwise be 
unable to participate In the program: 
and 

(2) The amount of the additional 
financial assistance requested is the 
minimum necessary to allow \he State to 
participate. 

(c) Where a State has expended funds 
without financial assistance under this 
flUbpart {or the conduct of preliminary 
energy audits or energy audita 
commenced on or after November 9, 
1978, the Secretary may. upon 
application and approval under this 
subpart, accept all or any portion of 
such expenditures as constituting State 
ma tchlng funds. 

(d) To the extent that funds allocated 
to a Stale for preliminary energy audits 
and energy audita are not needed 
because all potentially eligible buildings 
have had or will have an energy audit or 
its equivalent conducted, Buch funds 
may be made available for techrtical 
assistance or energy conservation 
measures. DOE shall. upon request by 
the State, redistribute flmds not needed 
for preliminary energy audits and energy 
audits to the Slate allocation for 
technical assistance or energy 
conservation measures. as appropriate, 
and such funds shall be in addition to 
those which would otherwise be 
available for such purposes. 

(e) Amounts made available from 
other than Federal sourccs shall come 
from State, local, or private sources and 
shall not be derived from revenue
sharing or any othel' Federal source, as . 
determined by the Secretary. 

§ 455.13 Allocation of ronda. 
(a) 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) Financial assistance for 
conducting preliminary energy audits 
and energy audita 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 (Fl. 

(c) The allocation factor (F) shall be 
determined by the formula-

F .. ( .:.l ) -!- ( • 7 SP ) + ( • 2 SC 
( n) .i NP"-) trc-

where, as determined by DOE-
(1) n is the total number of States; 
(2) SP is the population of the State. a8 

determined from 1976 census estimates, 
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"Current Population Reports" Series p-
25. number 642, or territory aa 
determined from 1973 c:ensus estimateo, 
"Current Population Reports", Series p-
25. number 603: 

(3) NP is 217,820,000, the total 
population of all States: 

(4) SC is the sum of the State's heating 
and cooling degree days. as determined 
from Na.licnal Oceanic and Atmospheric 
Administration data for the thirty year 
period. 1941 through 1970; and 

(5) NC is 347,729. the sum of all States' 
heating and cooling degree days. 

(d) Financial assistance allocated to a 
State pursuant 10 this subpart for a grant 
program cycle which remains 
unobligated at the end of the grant 
program cycle shall, if avnilable. be 
reullocated under pnragraphs fa) or (b) 
of this section. as upproprillte, in the 
IlUusequent gmnl program cyr.le. 

§ 455.14 Submission and review of 
applications. 

(a) To be eligible to receive financial 
assistance, a State shall complete and 
submit an originul copy of the 
upplication to the Secretary. Such 
application shnll be signed by the 
Governor or his designee. 

(b) The first Slatc application shall be 
submitted not later than 30 days after 
the effective date of this subpart. 
Subsequent State applications shall be 
submitted fOl' eo.t.h grant program cycle 
on or before the date esta.blished by the 
Secretary for-

(1) Schools and hospitals: 
(2) Buildings owned by units onoclll 

government and public care institutions: 
or 

(3) Both. 
(c) The Stnte shall consult with 

representotives of schools. hospitals. 
units of local government and public 
care institutions during the prepnration 
of applications for financial assistance 
for preliminary energy audits and energy 
uudits. 

(d) The Governor may request an 
extension of the submission date for a 
Stale's application by sending a written 
request to the Secretary prior to the date 
upon which it i1l due. An extension will 
only be provided for good cause shown. 
Such a requl!st sholl include a brief 
disctlssion of work remnining to be done 
.on the application ond time required for 
its completion. An extension shall not 
exceed 60 days except wher.e additional 
time may be required by a State to enact 
enabling legislation, or where the 
Secretary finds lin additional extension 
to be consistent with the overall 
objectives of the Act lind the 
requirements of this subpart. 
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(e) The Sl'cretury shnl1 review each 

timely State Ilpplication lind provide 
financialllssistance if the Secretary 
determines that the application meets 
the objectives of the Act and the 
requirements of Ihls subpart. 

(f) All or any portion of an application 
under this section may be disapproved 
to the extent that funds arc not 
nvailable under this subpart to carry out 
5uch application or portion thereof. 

(g) The Secretary shall state in writil18 
the reasons Rny application is 
disupproved. Applications not approved 
by thl! Becretary may be resubmitted bJ' 
the applicllnt nt any time within the 
grunt program cycle in the same manner 
us the original Rpplicntion. nnd the 
secrl!tary sholl approve such 
resubmitted application if it Is found to 
be in complinnc.e with the tcquiremento 
of this subpllrt. Amendmunls of an 
application shall, except as the 
secn!tllry may otherwise provide. be 
subject to npproval in the same manner 
as the original application. 

§ 455.15 Content of appllcationl3. 

(a) An application shall c.mtain
(1) The name and mailing addrcsu Qf 

the proposed Stille grantee: 
(2) A budget which shall include 

identification of the sources, amounts, 
and intended use of non-Federal funda 
required to meet the cost-sharing 
provisions of section 455.12; and 

(3) Assurance that nudit procedures to 
be employed will meet the requiremenlD 
of Subpart E of 10 CFR Part 450. 

(b) For each program for which 
financlalassistance is sought, II Slate 
application sholl olso contain-

(1) A timetable. including a listing of 
milestones for the activities to be 
carried oul 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 materials to be 
used. to meet the requirements for 
conducting preliminary energy audita 
and energy audits set forth in Subpart E 
ofl0 CFT Part 450. including provision 
of data concerning healing degree days, 
cooling degree days. insulation, and 
wind speed for regions within the State: 

{3J A description of the training (0 be 
provided those persons who will 
conduct em:rgy audits. Such training 
shall, at a minimum. use as instructors 
architects or engineers who have had 
practical experience in performing 
energy nudit~. The minimum 
qualifications of those attending the 
tmlnlng COIITIIC, nnd tho minimum 
qunlirh:utlonll of those whu will lIu 
permitted to perform energy audita 
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without having altended the training 
course. shall also be described. 

(4) An explanation of how the size oC 
the sample and the selection of sample 
buildings will be dClermined In those 
instances where a sampling 
methodology In used in the conduct of 
prallmlnary energy audito. 

(5) A description of the method whIch 
will be used to advise eligible 
Institutions of the availability of 
assistance under this subpart. and th!? 
amounts available by categories of 
institutiona as detetmined undet 
paragraphs (c)(3) and (d)(2) of this 
section. 

(c) A State application for financial 
assistance to conduct preliminary 
energy audits and energy audits of 
school and hospital facilities shall 
contain-

(1) A descriptfon of the procedures the 
State will use to provide funding or 
services to those schools and hospitals 
which are willing and able to conduct 
their own energy audits; 

(2) A justification for any funding 
applied for In excess of the 50 percent 
limit provided in paragraph (a) of 
§ 455.12; 

(3J A description of the method by 
which funds will be apportioned 
between Bchool facilities and hospital 
facilities. including a juslificationfor the 
apportionment if fewer than all such 
facilities will be audited; 

(4) An ~xplBnBlJDn of the manner in 
which acUvities to-be conducted shall 
be consistent wilh-

(i) Related State programs for 
educational facilities in such State; and 

(ii) Stale health plans under Sections 
1524(c)(2) (42 U.S.C. 300m-3; 88 Stat. 
2247) and 1603 (42 U.S.C. 3000-2; 88 Stat. 
2259) of the Public Health Service Act; 
and 

(5) A description of the actions taken 
by the State to solicit and consider the 
views of representatives of schools and 
hospitals during the preparation of the 
Slate's application. 

(d) A State appJica tion for financial 
assistance to conduct preliminary 
energy audits and energy audits of 
buildings owned by units of local 
80vernment and public care institutions 
shall contain e dcscription of-

(1) The procedures the State will use 
to provide funding or scrvices to those 
units of local government and public 
care Institutions which are willing and 
able 10 conduct their own energy audits. 

(2) The method by which funds will be 
apportioned between buildings owned 
by units of local government and public 
care institutions including a justification 
for the apportionment if fewer than all 
these buildings will be audited; and 

(3) The action taken by the State to 
solicit and consider the views of 
representatives of unlls of local 
government and public care Institutions 
during the preparation of the State's 
application. 

(e) A Siale appJlcalion shall set forth 
procedures-

(l) By which bulldlnga or comploxes 
eligible for preHminary energy audHs 
and energy audits will be Identified. and 
a listing thereof prepared and 
maintained. 

(2J For the State (0 partfcipate. on a 
selective sampling basis. in the 
performance of on-site energy audits to 
assure that the findings present a 
reasonably thorough and accurate 
assessment of the buildings surveyed: 
and . 

(3) For the State to conduct follow-up 
visils. on a selective sampling basis, to 
ascertain the degree of implementation 
of enetgy audit results. 

§ 455.1(; Use of funds. 
(a) A State shaH either carry out 

preliminary energy audits and energy 
audits of schools and hospitals. or 
provide for the conduct of such audita 
by schools and hospitals, through use of 
funds which the State has received 
pursuanllo pamgrr.ph (b) of § 455.11. 

(b) A Stllte shall either carry out 
preliminary (mcfgy audits and energy 
audits of buildings owned by units of 
local government and public care 
institutions. or provide for the conduct 
of such audits by units of local 
govcrnmen~ and public care institutions. 
Ihrough the use of funds which the State 
has received pursuant to paragraph (c) 
of § 455.11. 

(c) No financial assistance provided 
under this subpart shall be expended 
for-

(1) The audit of-m A vacant. unused or condemned 
building; 

(il) A stlldium which is part of a 
Bchool facility used primarily for 
exhibitions for which admission is 
charged and which is not also generally 
used for intramural sports nnd physical 
fitnessprogrums generally oVHiluble to 
allsludenls: Dr 

(iii) A building or complex owned by a 
unit of local government Dr B publJc care 
institution-

[Al Not primarily occupied by such 
institution: or 

[D) Which is Intended for sensonal 
use; tmd 

(2) The purchase or acquisition of any 
single piece of equipment or personal or 
personal property cOBting more than 
$300 to be used in conducting 
preliminary energy audits or energy 
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audits. unle88 prior written approval hos 
been obtained from DOE. 

(d) Of the financial assistance 
privlded to a Stale und~r this subpart. 
nol more Ihan 15 percenl shall be 
expended ror-

(1) Administrative expllnses; 
(2) Oove\Clpmnnt of materials for the 

Gonduct of prnllmlnllry onorgy audita 
und energy audits: 

(3) Training of peraonnel to conduct 
energy audits; 

(4) FOI' conducllng preliminary energy 
audits and sample energy audits; and 

(5) For monitoring and evaluation. 
(eJ At least 75 percent of the financial 

assistance provided under this part shall 
be used in conducting energy audits of 
buiidings. including cosls of personnel 
aI/ending training sessions conducting 
by the State preparatory to performing 
energyaudils. 

§ 455.17 Reporting requtremantn. 
(a) Each State receiving financial 

assistance under this part shall submit 
10 DOE to a quarterly program 
performance report and a quarterly 
finllncial statement. The reports shall be 
submitted to DOE within 15 days 
following the end of each calendar 
qUllrter. 

(bJ The quarterly program 
pf'rrormnnce report shall incluc1c-

(1 J r·'or those .buildings which have 
rpceived a preliminary energy nudi! or 
an energy nudi!, a summary of the 
clltl'gories. types of ownership. 
[unclionfll uscs. gross square Ieel and 
energy use levels; and 

(2) For those buildings which have 
received an energy audil-

tAl An estimae of the savings 
unticipated from energy conservaion 
operation and maintenance procedure 
changes identified; and 

(8) An approximation of the energy 
savings indicated from npplicable 
energy conserva tion measures if the 
procedure used by the State results in 
such informntion or a summary of the 
number of buildings for which the 
energy audit indicates potential for 
energy conscrvaion mcosurcs, including 
Bolar energy nnd renewuble resource 
measures. 

(c) The second quarterly report shall 
also lnclude-

The lolal sum required for energy 
audils of bulldinBs whose owners have 
been edvlsed of selection to receive an 
energy audit; 

(2) A copy of the materials adopted by 
the State for conducting energy audits: 

(3) The apportionmant of funds 
pursuant to subparagraphs (e)(3) and 
(d)(2) of § 455.15 and the data on which 
such apportionment was based: 
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(4) The Hating of Inatltutlons and their 
buildings compiled purouant to tho 
provlalono of paragraph (0)(1) § 456.15, 
Dumman:z:ed by category, typoo of 
ownership, and functional use: 

(5) Any necessary revisions to the 
estimate of the characterlotics and 
energy conservation potential of 
buildings owned by eligible insilitution& 
resulting from the sample preliminary 
.!ncrgy audits, if a sampling approach 
was uoed. 

(d) Copies of preliminary energy audit 
and energy audit reports made by or 
furnished to the Stale under § 450.45 of 
10 CPR Part 450 shall be submitted to 
DOE together with the quarterly report. 

(e) Reports shall conlain such other 
informalion as may be required by DOE. 
1m Doc. n·wnul'!k<J ~»-7Il: !l:4S =) 
11LUNO COOE e4!50-0f.-t1 

Fedoral Rel{laler / Vol. «. No. 64 I MondAY, April 2. 1979 I Rlllt'n lind Rnllulollona 
........ ¢ t 

.1-26 

31!Ji&J11'1- •• "7".& 



• 

• 

Tuesday 
AprU 17, 1979 

De~a!rtmeni (g~ 
[E111~rgy 

Technical Assistance and Energy 
Conservation Measures: Grant Programs 
for Schools and Hospitals and for 
Buildings Owned by Units of Local 
Government and PubUc Care Institutions 

1-27 



22940 Foderal Register I Vol. 44, No. 75 I Tuesday. April 17. 1979 I Rules nnd Resu\aUonn 

DEPARTMENT OF ENERGY 

10 CFR Part 455 

TechnIcal AssIstance and Energy 
Conservation Measures: Grlllnt 
Programs for Schools and Hospltalo 
and for Buildings Owned by UnIts of 
local Government and Public Care 
Institutions 

AGENCV: Department of Energy. 
ACTION: Final rule. 

SUMMARV: The Department of Energy 
(DOE) is issuing a flnid regulation for 
cost sharing grant programs to reduce 
the energy use and anticipated energy 
costs for (1) schools and hospitals and 
(2) buildings owned by units of local 
government and public care institutions. 
Thes.e ?bJe~ctives are to. be achieved by 
provldmg Jmaneial assistance for 
identifying energy conservation 
mainten.ance and. operating procedures; 
conducting techmcal assistance 
programs to Identify and evaluate 
attainable energy conservation 
objectives: and. for schools and 
hospitals. acquiring and instalIing 
energy conservation measures, including 
solar and other renewable resource 
measures. This is the second and final 
segment of DOE regulations for 
Implementation of programs established 
pursuant to Title III of the National 
Energy Conservation Policy Act 
(NECPA), Pub. L. 9!H}19, 92 Stat. 3206. 
The first portion of the programs 
provides financial assistance for the 
conduct of preliminary energy audits 
an? energy audits for schools, hospitals. 
Units ofloca! government and public 
care institutions pursuant to regulations 
pub!lshed in the F\~deral Register on 
!,-prtl2, 1979 (44 FR 19340). Participation 
10 both phases of the programs is 
voluntary. The Secretary may make 
grants to schools, hospitals, units at 
!oca.l g~vernment and public care 
1OshtutlOns for technical assistance 
programs: to schools and hospitals for 
energy conservation measures, including 
solar and other renewable resource 
measures: and to States for defraying 
admil')istrative costs. 
DATES: This regulati:m is effective April 
17.1979. States must submit State Plans 
to the Secretary on or before August 15 
1979. The first grant program cycle for .' 
technical ?ssistance and energy 
conserva hon measures, ~ncluding solar 
a~d oth:r renewable resource measures, 
wllI begm on April 17. 1979 and will end 
on February 1. 1980. 

FOR FURTHER INFORMA1'ION CONTACT: 

Michael Willingham, or Ronald Milner. 
Institutional Buildings Grants 
Programs Division. Office of 
Conservation and Solar Applications. 
Room 4117.20 Massachusetts Avenue. 
N.W .• Washington, D.C. 20545 (202) 
376-4149. 

Lewis W. Shollenberger, Jr .. or Dennis 
M. Moore, Office of the General 
Counsel. Department of Energy. Room 
3224,20 Massachusetts Avenue. N.W .. 
Washington, D.C. 20545 (?02) 376-
4011. 

Mark Friedrichs, Office of Polley and 
Evaluation, Department of Energy, 
Room 5316, 1200 Pennsylvania 
Avenue. N.W .. Washington, D.C. 
20461 (202) 633-8595. 

SUPPLIZMENT.ARY INFORMATION: 
I. Introduction 
n. Elements of the Program 
Ill. Notice of Grant Program Cycle 
IV. Discussion of Major Comments lind 

Revisions 
V. Additional Information 

I. Introduction 
With the issuance of this final 

regulation, the Department of Energy 
(DOE) amends Chapter II of Title 10, 
Code of Federal Regulations. by adding 
Subparts C through I to Part 455. This 
regulation fulfills the remaining 
requirements of Title III of the National 
Energy Conservation Policy Act 
(NECPA), Pub. L. 95--619, 92 Stat. 3206, 
which amended Title III of the Energy 
Policy and Conservation Act (EPCA), 
Pub. L. 94-163, 89 Stat. 871, by adding 
Parts GandH, to.elltabIish cost sharing 
energy conservation grant programs to 
fund technical assistance programs for 
schools, hospitals, buildings owned by 
units of local government and publio 
care institutions, and to fund the 
acquisition and installation of energy 
conservation measures, including solar 
and other renewable resource measures 
for schools and hospitals. • 

On January 5, 1979, DOE published a 
proposed regulation which described 
this grant progam and solicited 
comments from interested persons (44 
FR 158?). DOJ;: received and considered 
324 written comments and the testimony 
?f ~ per~ons presented at hearings held 
10 \1\. ashIngton, D.C.: Chicago, Illinois; 
and Seattle, Washington, on January 22-
24, 1979. Summaries of the major 
comments received, 11 number of which 
resulted in changes to the findl rule. are 
discussed below. 

On April 2, 1979,'DOE published 11 

final regulation implementing the first 
portion of the energy consen'alion grant 
programs established under Title 1II of 
NECPA (44 FR 19340). The first portion 
of these programs will provide financial 
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assisttlnce for the conduct of 
preliminary energy audits and energy 
audits to Identify builqings Builable for 
further energy conservation analyoio. to 
identify maintenance and operating 
changes w~ich could nave energy, and 
to estimate the State-wide need and 
potential for conserving energy In 
eligible institutiono. 

This second portion of the nnergy 
conservation grant programs authorized 
by Title III of NECPA providea financial 
assistance for Dchools. hospitals, Ullit[J of 
local government and puhlic cur.e 
instilutions and coordinating agml(:i!w 
for conducting technic1l1lHl!Jistance 
programs to identify energy Ilnd CODt 
savings likely to be realized as Q wDuit 
of modifying maintenance and operating 
procedures in a building and as a wouH 
of implementing energy conaervalioll 
measures, including solar arid other 
renewable resource meuourea, in £1 
building. This regulation also provideo 
financial assistance for schools and 
hospitals and coordinating agencieo to 
acquire and install energy conservation 
measures to reduce energy {'ol'wumpti':m 
or to allow the use of alternative energy 
Bources. 

II. Elements of the t pogram 

Initially. a State must formulate a 
State ~lan for the operation of these 
grant program~ and have the Slate Phm 
approved by DOE. Upon approval of the 
Stat~ Plan. ~ State energy agency will 
receIve, re"Jew and rank applications 
for financial assistance for eligible . 
schools, 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. If applications are 
determined by the State to be eligible 
for assistance unde:, this regulation and 
the State Plan, the Stale will rank all 
?uildings cov;r:d by those applicationo 
m order of priority for funding. The State 
will th~n forward to DOE once each 
gran~ pr?gram cycle all eligible 
applIcatIOns together with its rankin"s 
of the buildings covered by those e 

applications. Among other thin l1s, the 
State will also identify those b~i1dingll 
proposed by the State for grant funding, 
based on the priority ranking. and set 
forth the funding, by building, 
rE'commended 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 pl'ogram 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 a class of severe hardship in 
amounts recommended by the State in 
accordance with its Stale Plan for up to 
90 percent of the cost of a technical 
assistance program or energy 
conservation measure. The total amount 
of all such hardship funding in a State 
may nol exceed 10 percent of funds 
allocated (0 that State in a grant 
program cycle. 

A State may also receive grants in 
amounts not exceeding 5 percent of all 
grants made in a State during a given 
grant program cycte {or the purposes of 
defraying the costs of administering 
technical assistance programs and 
energy conservation measures granto. 

nl. Notice of Granl Program Cycle 

DOE has elected to use "grant 
program cycles" for all NECPA Title m 
grant programs. For purposes of making 
grants for technical assistance programs 
and energy conservation measures, 
including solar and other renewable 
resource measures, the first grant 
program cycle begins on the date of 
publication of this regulation. Slate 
Plans under this regulation are due 120 
days from the beginning of the cycle. For 
fiscal year 1976, NECPA authorizes 
appropriations in the amount of $100 
million for schools and hospitals and 
$17.5 million for units of 100a1 
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 technioal 
assistance and energy conservation 
measures shall end February 1. 1980. 

IV. Discussion of Major Comments and 
Revisions 

State Plan Submissions 

. Sections 394(aJ and 4ooD(a) of EPCA 
dlrect the Secretary to invite State 
energy agencies of each State to submit 
State plans to DOE within 90 days aIter 
the effective date of this regulation. 
H(:1wever, the law also pennils the 
establishment of a longer period of time 
for this purpose if there is "good cause" 
for suoh action. Because the final 
regulation for preliminary energy audits 
and energy audits has been so recently 
issued, and since the development of 
State Plans in great measure depends on 
the results of the preliminary energy 
audits conducted in accordance with 
those finahegulations. there is good 
cause for extending the time in which 
State Plans may be llubmitted to DOE. 
Accordingly, § 455.91 has been revised 
to permit 120 days, rather than the 90 

days proposed, for their submission. 
This extension should permit States to 
coruluct.a sufficient number or 
preliminary energy audits to insure 
complete and comprehensive State 
energy planning. 

Eligible Institutions and BuildII!gs 

Several comments addressed the 
range of institutions that may be eligible 
to receive grant funding. The definitions 
that determine which institutions ara 
eligible for Federal grant funds are set 
forth in 10 CFR 455.2. States, as Ii result 
of their licensing and oversight 
authorities with tespect to BUc..'t 
institutions, are in the best position to 
apply those definitions to institutions 
within their jurisdictions when they 
review and evaluate grant applications. 

Comments also addressed the range 
of buildings that may be eligible for 
Federal fintmcial assistance. Buildings 
covered by applications from eligible 
institutions that house resources for the 
arts, humanities and for historic 
preservation (such as libraries, arts 
centers, etc.) in connection with schools, 
hospitals, units of local government and 
public care institutions may be eligible 
for financial assistance if such buildings 
conform to the requirements of Part 455, 
Although buildings owned by local 
educational agencies and used primarily 
as administrative buildings are eligible 
for pr~iminary energy audit and energy 
/ludit funding, such administrative 
buildings are not eligible for' grants for 
technical af,sistance programs or energy 
conservation measures. 

Energy Conservation Maintenance and 
Operating 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 a prerequisite to further 
participation in this program. the 
proposed regulation required applicants 
to implement all identified energy 
conservation maintenance and . 
op~rating procedures prior to submitting 
a grant application for a technioal 
assistance program or energy 
conservation: measure. 

This requirement has !..cen modified in 
the fmalregulation to p~rmit applioanta. 
to be eligible for technical assistance 
program or energy conservation 
~easure grants without having 
Implemented all energy conservation 
maintenance and operating procedures 
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if satisfactory written justific~ti(m for 
not implementing any such pwcl'dure ill 
provided. Such justification "',ill be 
oonsidered satisfactory if it 
demonstrates that implementation of a 
maintenance and operating procedure 
l'e90mmended by an energy audit report 
or technical assistance report would 
violate an applicable health or safety 
code, would require special training for 
maintenance or operating personnel 
which oannot be completed prior to 
submitting a 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 that 
only those individuals possessing the 
relevant background. training and 
experience be considered as qualified 
teohnioal assistance analysts. Therefore 
the proposed regula tion required as a 
minimum that technical assistance 
analysts have experience 1n energy 
conservatiO~1 and be registered 
professional engineers or architect
engineer teams. Numerous comments 
were received regarding these 
qualification faotors. Among other 
things, it was suggesled that the 
qualifications were overly restrictive 
and that they excluded certain groups 
from participating in the technical 
assistance phase of the program. Others 
suggested that Stales should be 
responsible for establishing programs 
for qualifyi.ng technical assistance 
analysts. A number of comments stated 
that many architects and architectural 
firms have the necessary experience 10 
perform technical assistance programs. 
and suggested that archHects be 
F?rmitted to conduct a technical 
assistance program independently. 

It is the intent of this regula tion 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 
as!listance prog!am. Accordingly. the 
final regulation specifies that the 
technical assistance analyst should be a 
~egistered professional engineer or. 
Ideally, an architect and ari engineer 
working as a team. However, the final 
regulation has been modified to pennit a 
State to specify such alternative 
qualifications as it may deem 
appropriate and as are included in its 
approved State Plan. Such allernative 
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qualifications must insure that the 
technical assistance analyst has 
sufficient experience and training to 
perform all of the minimum 
requirements of a technical assistance 
program. 

An archltect-engineell team provides 
an especially suitable combination of 
professional skllIs to perform the 
comprehensive analysis of the building 
or buildings required for a 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 is 
required nor was it DOE's intent to 
preclude either member of the team, 
individually, from functioning as the 
prime contractor for a technical 
assistance program. 

Several 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 detalled design 
functions which may be necessary under 
the energy conservation measures phase 
of these programs. This provision is 
intended to exclude those individuals 
having a financial interest in the 
products or equipment acquired and 
installed under an energy conservation 
measures grant. A State musl establish 
procedures, as a 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 tf) 
preclude technical assistance analysts 
from performing detailed design or 
inspection services under the energy 
conservation measures phase of these 
programs. 

Technical Assistance Procedures 

It is essential iliat a technical 
assistance program consist of a 
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 a 
valuable tool in analyzing a 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 analyst's judgment. are the most 

appropriate for the building which is 
being analyzed. 

Eligible Energy Conservation Measures 

Several comments suggested that DOE 
expand the grant programs for schools 
and hospitals to fund experimental 
energy conservation measures. A list of 
previously demonstrated energy 
conservation measures, including Botar 
and other renewable resource measures, 
iSllet forth in § 455.52. Solar measures 
eligible for funding include both active 
and passive solar energy systems, as 
well as other renewable resource 
measures. This list is not all inclusive. 
Other measures identified in a tecImical 
assistance program or an energy audit 
performed pursuant to Subpart C of 10 
CFR Part 450, 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 
description must include calculations 
and other technical data which indicate 
the projected cost and etlergy savings of 
such measures. AjJ. experimental energy 
conservation measure for which an 
applicant cannot adequately project 
costs and energy savings will not be 
consIdered for funding. 

Consideratlon' of 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 or 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 a building's potential for solar 
applications will be collected during the 
preliminary energy audit and energy 
audit phase of the program. Upon 
analysis 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 m~y place restrictions on 
or barriers to the installation of solar 
energy systems. It is intended that, 
initially. the technical assistance analyst 
will evaluate the data collected uuring 
the preliminary-energy audit and energy 
audit phase of the program. If, upon 
completion of this initial evaltlalion. it is 
determined that the building has 
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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 savlnge 
associated with the acquisition and 
installation of such measuren. 

Leased Equipment 

Several comments suggested that the 
installation and use of equipment which 
is normally leased, such as computer 
control systems, qualify as an eligible 
energy conservation measure. The final 
regulation has been changed to permit 
grants for the coats 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 includg 
maintenance and service costs, are not 
eligible for funding. To calculate the 
simple payback period for leased 
equipment, the procedure set forth in 
§ 455.52(w) shall be used. ThiB 
procedure is required to insure that 
recurriI12 lease costs are considered in 
the ov/~rall evaluation of ~ Jch a 
proposed measure. 

Starting Date _~or Eligible Programs and 
Measures 

Several comments requested a change 
in a provision of the proposed regulation 
to permit the funding of technical 
assistance programs and energy 
conserva tion measures, including solar 
and other renewable resource measures, 
begUn prior to November 9, 1978. TIle 
conference committee report 
accompanying NECPA indicates that 
project costs incurred prior to November 
9. 1978 are not to be considered eligible 
for grant funding. Accordingly, this 
suggestion has not been adopted. 
However, expenditures for a technical 
assistance program commenced on or 
after November 9, 1978. may be wholly 
or partially classified by the Secretary 
as non-Federal fungs for the purposes of 
matching a grant for the acquisition and 
installation of energy conservation 
measures identified by s.uch technical 
assistance program. 

Applicant's Submisslons to Slates 

A number of comments raised 
questions concerning the manner in 
which institutions are to file 
applications for technical assistance 
program grants and energy conservation 
measures grants. The requirements 
governing applications for grant funds 
are contained in Subpart E of Part 455 
and have been modified only slightly 
from their proposed form. Since 
applicants must forward grant 
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applications to a Stale for review. 
evaluation anli ranking, applicants may 
also be required to submit their grant 
applications in conformity with any 
additional procedw'ea or requirementlll 
prescribed by the Stale in the Stale Plan. 
This regulation; however. does not 
prohibit two or more institutions from 
submitting a single application to the 
State. Indeed. DOE enepurages States to 
permit institutions to apply for grant 
funds through a coordinating agency 
(such as the Slate. a State hospita:l or 
school facilities agency. or a regional or 
district organization representing 
schools or hospitals} which could act as 
an agent for institutions whose buildings 
are covered by the coordinating 
agency's application. The use of 
cooruinating agencies may: (1) Reduce 
the administrative workload for 
institutions, (z) introduce economies of 
scale for applicants, (3) allow 
institutions. which might otherwise lack 
the expertise or resources. to 
participate. and (4) expedite the 
processing of applications and the 
administration 01 the program. 

State Evaluation and Ranking of Grant 
Applications 

The State evaluation and ranking 
requirements set forth in § § 455.70 and 
455.71 elicited a number of comments 
and requests for clarification. 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 
p,rescribed by Subpart F requires the 
State to make two determinations. First, 
a State will review and evaluate an 
application to determine whether the 
applicant is eligible for financial 
assistance and thus a candidate for 
inclusion in the State's ranking process. 
Eligible applicants must conform to all 
of the requirements of Subparts C, D and 
E at Part 455, the requirements of the 
approved State Plan, any State 
environmental laws. and any <lthes 
applicable laws or regulations. 
Applications of schools and hospitals 
must receive certifications from the 
State school or hospital facilities 
agency, as the case may be. in .order to 
be eligible for Federal assistance. This 
certification process vvill 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 to receive 
certification is not eligible for Federal 

assistance and its application should be 
returned immediately to it, together with 
an explanation of tha application'" 
deficiencies. 

Second, a State will rank buildings for 
which an eligible applicant has 
requested financial assistance to 
determine, In accordance with the 
criteria 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 requirement of 
a buiIding-by-building ranking, since 
estimated energy consumption for 
individual buildings can be calculated 
using standard engineering procedures. 

Section 455.71(a) establishes detailed 
criteria for ranking buildings for 
technical assistance programs. Buildings 
will be ranked on the basis of energy 
conservation potential as indicated by 
energy audits of those buildings and in 
accordance with the methods preScribed 
by the State Plan. Preference will be 
given to buildings for which an energy 
audit was completed without ilie use of· 
Federal funds in the case of buildings 
haVing equivalent energy con!:lervation 
potential 

The ranking criteria applicable to 
energy conservation measures set forth 
in § 45&.71{h} have been modified only 
slightly to reflect. among other things. a 
preference for savings of oU over 
savings of natural gas. Weights for each 
prescribed criterion will be assigned by 
the State. 

The product of the State ranking 
{'rocess for technical assistance 
programs and energy conservation 
measures will be three lists of buildings 
ranked in order of descending priority 
based upon the criteria prescribed by 
§ 455.71. There will be a separate list ot 
buildings 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 
hospitals. 

At the request of an applicant for an 
energy conservation measure granl, a 
group of buildings may be ranked as a 
!!t'lgle building if the application 
requests funding for the acquisition and 
installation of a single energy 
conservation measure 'IJ.,hich directly 
involves all of the buildings. This 
permits applicants the ,-,pllon to seek 
funding for measures that affect more 
than one building. In such cases, an 
applicant will submit the average simple 
payback of the single measure proposed 
for all of the buildings affected by that 
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measure as well as averaged data for all 
the buildings for the other ranking 
criteria. States will ranI, the buildings 
covered by such an appllcation baaed 
upon those averages. 

Within each list, a State win,lndicate 
the ranking and the amount of financial 
assistance requested for each eligible 
building. The State wiil also indicate the 
amount of funding recommended bY' the 
State for each building. Where the 
amount recommended for any building 
by the State is less than the amoWlt 
requested by the applicant. the State 
shall also indicate the reason for such 
recommendation. Those buildings 
ranking highest on the list will receive 
financial assistance within the amount 
of funds allocated for each State for 
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 nor hospitals 
are recommended for more than 70 
!lercent of the total funds allocated for 
technical assistance programs and 
energy conservation measures. 

Second, the State must evaluate 
school and hospital buildings for which 
"severe hardship" claims have been 
made.. With respect to1hose school and 
hospital applicr.lons requesting such 
funding. only those applications which 
would otherwise qualify for grants up to 
50 percent may be considered by the 
State. For such qualified applications, 
the State must perform a separate 
evaluation of the relative np-ed of <!8ch 
.applicant. The evaluation must be 
performed in accordance with the 
procedures established'by tht State in 
its State Plan in accordance with the 
criteria set forth in § 455.72(d)(2). The 
results of this evaluation will 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 a clasp, of severe hardship 
shall be rec.ommended for funding in 
descending order of their energy saving 
potential, determined pursuant to 
§ § 455.71 (a) and {b). These results will 
be recorded within each Jist 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 or 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 aU 
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such requests for hardship funding does 
not exceed 10 percent of the total 
allocation of funds to the State 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 
amounts recommended by the State and 
set forth in the State's ranking of all 
applications pursuant to § 455.71. 

It is anticiJ1ated that in some cases the 
amounts requested by eligible 
applicants will be less than the total 
amount allocated to the State in a 
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 available 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 at the 
close of a grant program cycle will he 
reallocated. if available. to all States in 
the succeeding grant program cycle. 

Economic Analysis Ranking factor 

NECPA requires that DOE establish 
criteria for ranking applications 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 
faclor. A number of comments were 
received regarding the use of this 
methodology. Most of the comments 
indicated that simple payback is not as 
accurate in determining the cost
effectiveness of a measure as is life
qycle costing. A life-cycle costing 
methodology considers the time value of 
money. fuel price escalations and future 
operating, maintenance and other costs 
over the life of the. building or measure. 
The use of discounted payback was also 
suggested. Because simple payback 
provides only an approximate indication 
of actual cost-effectiveness. DOE has 
undertaken the development of a life
cycle costing methodology which it 
currently plans to adopt for evaluating 
energy conservation measures under 
this program. However, this 
methodology will not be available 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 cost analysis for use in their 
decision-making process for the first· 
grant program cycle. 

Several comments were also received 
regarding the 15-year simple paybac\ 
period limitation on energy conservation 
measures. including solar and other 
renewable resource measures. 
Comments were approximately 
balanced between those favoring a 
shorter payback period limitation and 
those favoring a longer payback period 
limitation. Other comments suggested 
that States be "responsible for 
determining the limitation. No change 
has been made to the final regulation. 
The is-year simple payback limitation 
on eligible measures approximates the 
limit that would result if measures were 
determined to be cost-effective by a life
cycle cost analysis (assuming a 10-
percent real discount rate. current fuel 
price forecasts and a 25-year usefunife 
of the measure or building). Since DOE 
intends to amend this regulation to 
substitute life-cycle cost analysis for 
simple payback, this. provision may be 
deleted at that time. 

State Forwarding of Gra;nt Applications 

A number of comments s1lggested 
changes to the requirement of § 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 
!leveral times during the grant program 
cycle to reduce administrative burdens 
which might delay the attainment of 
energy savings. Since NECPA 
specifically limits the frequency of 
application submittals, this provision 
has not been altered. Further, this single 
submittal is likely to result in a more 
equitable allocation of the available 
funds by requiring the simultaneous 
evaluation of all applications received 
during a single grant progrum cycle. 

Grant Awards 

Several comments requested that the 
regulations clarify whether additional 
funding will be available to an applicaut 
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 a grant. Secth::155.80 
has been amended to specify that no 
additional assistance will be available 
to fund cost overruns. In order to 
promote accurate cost calculation and. 
thereby assure that only cost-effective 
technical assistance programs and 
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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 f~r any building. 

State Administrative Costs. 

The subject of grant awards to defray 
State expenses incurred in 
administration of this program elicited 
numerous comments from States and 
institutions, Several comments favored 
the proposed provision allowing 50 
percent matching grants to States in 
amounts not exceeding 5 percent of all 
grants awarded to institutions within a 
State. Some comments, however. 
suggested awarding such grants as early 
as possible in the grant program cycle to 
help cover the significant expenditures 
required for a State to develop a Slate 
Plan and to establish its system for 
accepting and reviewing 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 a State will 
provide the State with adequate funding, 
when coupled with State matching 
funds, to administer effectively this 
phase of the program. However, 
§ § 455.62 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 submission of its 
State Plan. For subsequent grant 
program cycles. a State may apply for 
an administrative e",pense graqt 
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 approved. 

Subsequent to this initial application 
for administrative costs, States may 
forward a second application to DOE 
during each grant program cycle at the 
time the State forwards all the grant 
applications eligible for technical 
assistance programs and energy 
conserVation mea/lures. At that time. 
States may apply for an adn1inistratlve 
expense grant up to an amount equal to 
the difference between the initial 
amount awarded for an administrative 
expense grant for that grant program 
cycle and 5 percent of the total of all 
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grants recommended for institutions in 
that State in the same grant program 
cycle. All grants for Slate administrative 
expenses are subject to the 50 percent 
matching requirements. The total of all 
amounts requested to defray State 
administrative expenses plus the tolal of 
all amounts recommended to fund 
technical assistance programs and 
energy conservation measures must be 
less than or equal 10 the total amount 
allocated for the State. 

The limitations on State 
administrative expenses set forth in 
§ 455.83 were also revised pursuant to 
comments received. Stales' expenses 
may now include the acquisition of 
services, such as computer, printing or 
other services, directly supporting the 
State's administration of the grant 
program. In addition, the cost limit on 
any single item of equipment acquired 
was raised from $200 to $300. Hems 
costing in excess of $300 may only be 
purchased with the express consent of 
the Secretary. 

Allocation Formula 

The formula -established for aUocating 
funds among the States for schools and 
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 institutions within any 
State is expected to be approximately in 
direct proportion to the product of these 
factors. Bureau of Census estimates 
were used as tlle basis for all population 
da tao Population-weighted State 
averages for heating and cooling degree 
days, as determined by the National 
Oceanic and Atmospheric 
Administration, were used to indicate 
climate. Although heating and cooling 
rlegree days do not precisely reflect the 
different energy requirements of 
buildings. 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 response to comments 
concerning the formula. These 
alternatives win not be available for use 
in computing State allocations during 
the first gran! program cycle. If an 
alternative measure of climate is 
developed which more precisely reflects 
actual energy use and the potential for 
energy conservation, the allocation 

formula established by these rules will derived with the datu and formula given. 
be appropriately amended at that time. The reguhitions have been changed to 

Fuel cost is used in the allocation clarify the factors in the allocution 
formula to reflect the special needs of formula. The denominator ofthe fuel 
those regions where the price of energy cost factor is the summation of the fuel 
is somewhat higher than the national cost numerators of all States. The 
average. And, finally, a portion of the denominator of the populatiolfl·climat.e 
available funds is allocated equally {actor is the summation of tlitl 
among all States in order to reflect the 'population-climate numerators of all 
minimum requirements necessary to Sillies. In addition. there were several 
participale in the program and to assure {!rrors in the climate data given in Table 
that no State (except the District of 3 of the proposed regulation, The correct 
Columbia and the eligible territories) data for fuel cost, population Bnd 
receive less than 0.5 percent of the total climate are set forth below in Tables 1, 2 
amounts appropriated, as required by and 3, respectively. New allocation 
section 398 of EPCA. facfors appear in Table 4, and the 

A number of comments stated that the allocation of funds among Stutes for 
formula for allocating funds among local government and public 'care 
States was incorrect and that the buildings and for schools and hospitals 
allocation factors given in Table 4 of the for the first grant program cyde are 
proposed regulation could not be given in Table 5. 

Table i.-Oil Import Pnce: 15.32 

(Demand Region Average Retall Price Summary in 1978 $/Million Btu's] 

[)Qmand regionn 

Silc\or (fLHlQ NW.·Eng. NY.lN.J. MId-An. S.-AU. Midweot S.-West 

Residentiaf .......... _ 5.11 5.66 6.14 7.87 ~.5G 5.20 
(Elect) ............ 13.31 15.91 13.B9 11.05 12.00 11.87 
{Oisl) ..... ___ • 3.89 3.117 4.16 423 3.79 3.110 
(LG) ............. _ 3.00 4.01 4.32 4.32 3.99 3.S'! 
(CreQ ......... __ 2.07 1.95 1.84 1.97 1.75 1.63 
{NG) .............. _ 4.63 4.13 3.58 3.15 3.11 2.311 

COmmllfdal ..... _ 4.78 6.45 6.45 6.65 5.1$ 6.02 
(Eleel) ._._ .... 13.2.2 17.89 13.31 11.18 11.98 11.26 
100sl) .... _ .. _ 3.84 3.71 3.76 3.76 3.80 3.84 
(Resld.)._ ..... _ 2.87 2.00 3.27 2.00 3.12 2.97 
(lG) ............... _ 327 327 3.27 327 3.40 3.27 
IICoal) .... __ .. 2.07 1.95 1.84 1.97 1.75 1,63 
(Asphalt) .......... 3.18 3.18 3.18 3.17 3.20 3.13 
(NG) .. _. __ • 3.66 3.53 3.11 2.63 2.78 2-46 

Raw malerial • ........ 3.43 3.35 3..18 .2.92 3.25 327 
(lG)._. __ .... 3.61 3.61 3.61 3.58 3.5& 3.54 
{Oi/) ......... _ 3.18 3.18 3.18 3.17 3.20 3.13 
(NG) ............ _ 3.29 2.63 269 2.19 2.44 2.18 

Industrial '._ .. _ .. _ 4.86 4.54 3.92 4.86 3.86 2.96 
(Elec1.) .......... _ 10.97 9.47 10.97 940 9.37 9.57 
(Dis1,) ........ _._ 3.84 3.69 S.ilS 3.B5 3.00 3.83 
(ftesld.) ..... _._ 2.92 3.06 3.19 2.67 3.10 2.96 
(LG) ........ _._ 3.68 3.74 3.95 3.00 3.62 3.70 
(Coal) ............... 2.07 1.95 1.84 1..97 1.75 1.63 
(Met COsP) .... , 2.18 2.08 1.97 2.10 2.02 2.12 
(Naphtha) ........ 3.Bl 3.61 3.61 3.58 3.59 3.54 
(NG) ........... _ .. 3.29 2.63 2.69 224 2.44 2.16 

TransportaUoo_ .. _ 5.74 5.79 5.67 5.63 5.67 5.22 
(E1ecL) ..... _ 12.44 14.25 12.35 10.33 10.61 10.64 (Oist) ._ .... __ 4.79 4.84 5.00 4.99 4.75 4.77 
(ReSid.) ......... _ 2.92 3.06 3.19 2.87 3.10 2.96 
(lG)_ .......... _ 3.27 3.27 3.27 3.27 349 3.27 
(Gasoline) ....... 6.OS 6:27 6.03 5.84 5.96 5.73 
(Jet FueQ ..... _. 4.12 4.23 4.~9 4.54 4.05 4.16 

Averege 
price ...... - 5.18 5.6.2 5.08 5.76 4.67 3.63 

'lJquid gas rn the raw materia' sector Includes liqUid gas feedstock. 
'Met Coal Includes 70% pr~mium cool and 30% btluminous low suHur coal 
• Industrial seelor here docs not include refine~ 

CAlnlral 

4.-41 
12.70 
3.69 
3.91 
1.66 
2.11 
6.05 

12.43 
3.51 
3.10 
3.48 
1.68 
3.15 
3.45 
328 
3.52 
3.15 
3.10 
4.79 

10.55 
3.50 
3.07 
3.76 
l.Ii8 
1.95 
3.52 
3.10 
5.52 

11.74 
4.65 
3.07 
3.46 
5.63 
3.93 

5.01 

N.·CnW. West 

4.10 559 
9.65 12.66 
3.BT 3.B5 
4.07 3.94 
1.37 1.75 
2.26 3.35 
6.26 6.85 
6.80 11.71 
3.84 3.50 
3.01 2.92 
3.47 3.27 
1.37 1.75 
3.19 3.01 
3.13 2.83 
3.20 3.08 
3.56 3.44 
3.19 3.07 
2.85 2.44 
3.16 3.85 
7.30 9.96 
3.1;9 356 
2.00 292 
3.65 3.69 
1.37 1.75 
2.21 2.59 
3.56 3.44 
2.85 2.44 
SA9 5.38 
8.59 11.37 
4.82 4.72 
2.96 2.92 
3.47 3.27 
5.87 B.01 
4.16 4.10 

4.40 5.11 

N.·West Total 

4.82 5.39 
5.B3 11.71 
3.85 3.93 
3.94 4.04 
1.78 1.82 
3.65 3.09 
4.22 5.85 
5.01 12.01 
3.56 3.66 
2.65 299 
327 3311 
1.76 1.82 
::1.07 '315 
3.05 2.94 
2.92 :1.;?2 
3..14 3.54 
3.<17 3.15 
2.37 233 
3.28 3.79 
3.86 929 
3.58 3.67 
2.97 2.99 
3.69 3.79 
1,78 1.76 
2.70 2.03 
3.44 3.56 
2.37 2.31 
5.42 5.55 
4.96 1322 
4.71 4.82 
2.97 2.99 
3.27 3.31 
8.02 6.96 
4.10 422 

4.42 4.82 

Source: Energy Info/lnatioo Adrn:nlstratlOn. Prepared ror the AdministratOr's Annual Report. 1977 (1985 Series C ptojoo. 
Ilona). 
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Table 2 

Stale 

A1abatTIII_ ......... ~ .. _ ..... _. __ ._ ........... _ 
AllUlka. .............. _ ..... _ ..... _ ................. __ _ 
Arizona .•• _ ....... _ ••• ~ •• to ........................ _._ 

Atkansas ....................... _ ••••••• _Ol' ............ _. __ _ 

Callfomllo ._ ........................ _ .... _._ ....... __ 
CoIo<a60 .......................................... _ ....... _ 
COOnoolk:ut ................... __ .. ___ •• __ • 
Oolawar8 .............................. __ ............ _ .. _ 
DlsL of CoIumb<a.._ ......... __ ............... _ .. _ 
Florida ........................................ _ ............... _ 
Georg!a.. ......................... _ ............ _ .......... _ 
Hawall .... _ ........ _ ............ _ ................... -_ 
Idaho .... _ .............................. _ .................. _ 
illinois ...... ..-................... _ ...... __ ........ ........ 
frK1iana. ........................ _ •• _ .... __ ................. _ 
1o'Na .......... _ .............................................. ........ 
Kansas o!'\._ .• .,._ ...... _ .• _.~_._._."_ 
I(entucl<y ........ __ ... _ ..... _._ ... _ ................ _ 
loolslana .......... -.. .. _ ............ _ .. _ ....... __ 
Maine ......... __ ..... __ ......... ____ ..... , ... _ .. __ 
Maryland .... __ ..... _ .......... , ... _ .......... _ ....... _ 
Massachuset1a ............... _ ......... __ ... __ 
Michlgan._ ....... _ ............ _ ........... _ .. __ 
Minnesota ........ __ .................. _ ............ __ 
Mississippl ............ _ ..................................... .... 
Missouri .. _._ •• _ .. _ ...... _ ............. _ ... _ 
Montana ................. ..-........ _ ..... _ .... _ .. __ 
NebraBl<a ............................ __ ... __ ... __ _ 
Nevada ........... __ ._ ............. _____ _ 
New Hampahlre ............. _ .... _ ....... _ 
New JIlf""Y ... __ ... ___ ................ __ _ 

New MelCico ............................................. __ 
New VOllt •••• _ .................... _ ....... _ ....... _ 
North Carolina _ ........... _ ........ _._ ........... _ .. 
North Dakota ..... _ ...... __ ............... _ ..... 
0hI0 ............ _ ........................ _ ................ _ 
Oklahomll.. .............. _ ................ _ .... _ 
Oregon ................ __ ..... _ ............. _ ......... _ 
Pennsylvania _ ...... _ ....... ___ ......... _. 
Rhodo Island_ ........................ _ ....... _._ 
Sooth Carolinll ......................... _ .... _ ...... _ 
South Dal<ofIL.._ .. _._ .............. _ 
Tenne8S08 ............... _ ............. _ ....... _ ... _ Texas .... _ •• ____ .. ______ .... __ 

lIIah ....... ___ ................. __ ......... _ 
yermonl. .. _ ............. _ ............ _ ... _._ ... _ 
Vir~ .... _ ............. ~ __ •.• _.--...; .. _. __ 
Washing1on ...... __ ............. __ ._ .. __ 
Wesl WglnIa ........ _ ....... _._._ .............. _ 
Wisconsln ......... _ ...................... __ ...... _ 
Wyom/ng_ ......... _.-.. - ....... _ .. _-Al1loricnn Samoa ___ • _____ ........ _ 
Gualll ..... ..,..~ ..... __ ... _ .... __ ... ~_. ___ _ 
Puerto Rlco .......... __ •• ____ ..... _ .. _ 
V"!Iin Isl.nds .... _ .. __ ... ___ ....... __ _ 

Tabla 3 

3.~5 
3112 

2,270 
2,109 

21,520 
2.583 
3,111 

582 
702 

0.421 
4,970 
~7 
831 

11.229 
li,302 
2.870 
2.310 
a,428 
3.841 
1,070 
4,144 
5.809 
9.104 
3.965 
l!.354 
4.776 

753 
1,553 

610 
822 

7,336 
1.160 

le.o84 
5,469 

643 
10.690 

2.760 
2,329 

11,862 
927 

2,648 
666 

4.214 
12.487 
1,228 

476 
S.032 
3.612 
1.821 
4,609 

390 
29 

100 
"iI.95! 

83 

217,820 

HeaUr>g Cooling 
State 

Alabama ............................. ___ .. __ ...... . 
Alaskn ............................... _ .... ____ ..... . 
Arizona ............ u ............. ~._ ............ _ •• * ...... _ .. 
ArkanS4S ........ _ • ..,... ......... , ...... _ •••• ___ _ 
Caliiomia .... _ ........................ _ ........ __ _ 
Colorado .. _ ........... _ ............. __ ........ _ .. _ 
C<)nnecticut. ........... : .................. _ .......... , .... 
Delaware ............. _ ... _ ...... _ ................. ...... 
Oisl of Columbia .................................... , .. . 
Aorida .................................................. , .... _ 
Georgia .. _ .............. ; .................................. .. 
HawaW .• "' ................................. _ ... __ ............ _ 
Idaho , .•••• " ........ _ ................... _ ................... .. 
Illinois ............................. _ ......... _ ... _._ .. . 
In~i.na ............... _ ............. __ ................. _ 
Iowa .... - .............. _ ...... _ ........ __ .. ,._ .. . 
Kansas .. _ .............................. _ ....... , ......... .. 
Kaotucky ._ .... _ ................. , ....... _ .......... _ 
lWslana .... __ .. _ .... _ ................... _ ........ .. 
Malne .••• _i>_._ ....... # .......... _ .... ~ •• _ 

MII1)'IQnd ..... _ ........................... ~ ........ _ ... 
MassachOsott$ ,. •••••• _ .................... _ •• _ 
Michlgan ........... _ ......... _ ................. ___ .. 

degroo degroo 
da~ days 

2.695 
12,012 

2.298 
3.214 
2,728 
7.004 
6.130 
4.780 
~.75O 

704 
2,684 

o 
6.917 
6,058 
6,713 
6.834 
4.000 
4,414 
1.701 
8.002 
4.782 
6.232 
6,739 

1,999 
8 

2,624 
1.892 

609 
336 
507 

1.021 
1.415 
3.3~ 
1,859 
3.528 . 

415 
950 
952 
676 

t.543 
1,254 
~.S:;8 

222 
t,015 

467 
593 

Taabl. 3-COntlnued 

Sta'1c 

M'noosot:t1 .......... __ ... _ •• _.
H
._._ 

MI.alsslppl ........... " ............... _ ................ .... 
M.ssouri ........ _ ......... _ ......... _ ......... _ ... _ 
Montans._._ ........... ~ ......... , ............... _ 
Nebraslta. .................................. _ ........ _ ... .. 
Novad2 ....................................................... . 
New Hilmpnhiro ..... _ .......................... __ 
New JerllOY ................... _ ................. _ ..... _ 
New MOXlco ........................................ _ ... _ 
New Vofk ................................................. .... 
North carolina: ................ _ ................... to,f ... .. 

North Dakota .... , ..... _ ... _ ........................... . 
Ohlo .................. _ ...................... _ ..... _ ...... .. 
O~J&homa ............................... , .......... _._ .. .. 
Oregon ................................... , ....... _ ........ .. 
Ponnsylvania ............ __ ...... , .................. .. 
R~ 1.land ........... _ ............... _ ... _ ....... .. 
Sooth Carolina ........... _ .... _ .. __ ......... .. 
50IJIh DakolQ .... _ ..... _ ............... _ ......... . 

Hoating 
~CHI 
daya 

0,729 
2.411 
5.024 
8.292 
6.347 
4.370 
7.535 
5.470 
4.766 
5.899 
3.392 
9,484 
5.779 
3.508 
5.254 
5,755 

.5.924 
2,697 
7,661 

473 
2.223 
1,332 

239 
1,099 
1.500 

297 
017 
972 
677 

1.4$4 
421 
797 

2.003 
1!)3 
723 
445' 

1.665 
801 

Tabla 3-Continued 

Stalo 
HeDbog Cool"'ll 
deptec c;sgroo 

dlI)'1l dlI\'1I 

TsMe!lIlOI! ....................... " ................. _._.. :1,601 
T91<D ............. ~_ .. '"_ ....... _ ..................... _ 2.015 
U\ah ....... "' ..................................... _ ...... ~_. 0.580 

.V!lmlont ................ -.. ....................... _ .. _ 7.tl13 
Vi(g!n!a ........ -._ ... _.................................. 4,200 
WaDh!ngton ........ " .............. ,........................ 5,752 
Well V.gIrJa ............. "' ................. ~.......... 5,108 
IYisconslro ............................ _ ................ _ 7,531 
Wyomlng ...................................................... 7,095 
Amorican Samo:l .................. ,..................... tI 
Guam ............... _ ••••••• , •• _...................................... 0 
Puerto RkxI .. _ ....... _................................. Q 
V~gio Isfnnda ...... ___ ............................. 0 

u.s, TollI! .......................... "............. 270,449 

1.455 
2.660 

630 
283 

1,113 
171 
MD 
541 
32a 

1i.3tii 
5,011 
4.907 

17,280 

Tabla 4 

Slllte 0.071n + 0.1 ISlc)INlc + O.83{SP)tSC)/(Npc}=AlloctJlJcn 
Factor 

Alabama ....... _ ............................................. _ .................................... _ .0013 .0021 .0112 .01~ 
Alaska ............. _ ... _ .. _ ............. _ ...................................................... _ ,0013 .0016 .0030 .0059 
Atlzona ..................... _ .................... _ ....... _ ...... _ .. _ .. _ ........... _ ........ .. '.0013 .0019 .0073 .0104 
Arkaoso5 ................... _ ......................... , ........................................ , .... _ ,0013 .0014 .0070 .0097 
Cafifornia ................... __ .......... _ .......... _.-............................... - ..... - .0013 ,0019 .0476 .0507 
COlorado ..................... _ .............................. , .............................. , .... _ .... .0013 .0016 .0123 .0152 
COnn""Iieut ............... ___ ..................................... - ............. , ... ...... .0013 .0010 .0135 .Ot6€! 
Delaware ............................ __ .. _ ....................... _ ....................... ....- ,00t3 .0019 .0022 .0053 
Disl oJ COJumbia ................................. _ ............................... _ .......... .... ,0013 .0019 .0026 .0050 
Florlda .......... _ .................. _ .......... -.. ....... _ ....... _ .. -.. •• _ ...... .... ,0013 .0021 .0223 .0251 
GeorQIn ..... _ ........................ _ .................. _ ............. _ ......... _ .. _ .... .... .0013 ,0021 .0147 .0181 
Hawail ............. _._ ... ___ ............................................... _ ........... , ...... ,0013 .0019 .0020 .0052 
Idaho~ ....... '---............ _._ .••• __ ••• _ •• ..,... __ ..... _ ... _____ _ .0013 .0018 .0040 .0000 
Illinois ..... _ ........... __ ........... _ ................. _ ............. _ .............. _ .0013 ,0017 .0512 .0542 
Ir.diana ..................... _ ... _ ....... _ ..... __ .................................. _ ..... _ .0013 .0017 .0230 .0280 
Iowa .~_ •.• ;.. ..................... f •• _ ••••• _ ........... _ ............. __ ._._ ........ _~ ........ _ .001:,1 .0018 .0144 .01711 
K.ansa ........................... _ .. _ ........................................ _ ............ , .... _ .0013 .0018 .0097 .0120 
K~ntt>cky ............... _ ... _ ..... _ ................................... _ .. _ ............ _'" .0013 .0021 .0126 .0160 
l.(lUlsiana ............ _ ... _ .... _ .................. _ .... ___ ......... __ • __ .0013 .0014 .0108 .01:)5 
M~oo ......................... _ ........ __ ......... ___ .................. _ ... _ .0013 .0019 .0057 .0009 

.0013 • 0019 .0HiO . .0166 

.0013 .0019 .0253 .0285 
M,isyInnd ............... _._ ............. _ ............ _ .. _ ............ _ ................. __ 
M;.ssachw:mttn ... __ ... --. __ ~_._ •• _ •• _ .. _ ••• __ ...... _ •• _ ....... 
Michigan ............ _ ..... _ .. _ ... _ ..... ___ ........... _ ... _ ........... __ .0013 .0017 .0434 .0464 
Minr>esola ......... _ .. _ .. ___ . __ .... _ ....................... __ .................. _ .0013 .0017 .0231 .02e7 
MisslSslppl .... __ •• __ • __ ........ _._ .. _ ....... _ ............................. _ .. .0013 .0021 .0071 .0105 
MISSOUri • __ ........... _ ...... _. ___ .... _ ... _ ........ _ .......... , ........... __ .0013 .0010 .0196 .0229 
Montana ......... ~_._ .... _.~ ... _ ...... __ ......................... __ .0013 .0016 .0042 .0071 
N'I>brnslm .... _ ............... _ ........ _ ..... _ .................... _ .... __ ... , .... -. ...... . ,0013 .0010 .0075 0108 
Nevada ............................. ___ ._ .... _ ........... __ ................ __ _ .0013 .0019 .0023 0055 
New Hampshlm ....... __ ..... _._ .. _ ........... _ ..... _ ..... _ ........ , ....... _. .0013 .OOHI .0042 .0074 
New Jet'$ey .............................. ~ ................. " .............. _ •••• _ .................. _ .0013 .0021 .0303 .0336 
Now MexicO ............. _ ....... _ ................................. _._ ...... , ___ .0013 .0014 .0044 .0070 
New Vork ............. __ .... _ .............. _ ................ _ ....................... , ... _ .0013 .0021 .on4 .0807 
North Catolinn .......... _ ..... _ ................ _ .. _ ... _._ .......... _._ ...... _ .0013 .0021 .0172 .0208 
North Dakota - ___ ..... __ 0\.0'0 •• _ ~ ... _ .............. __ ..................... _ .0013 .0016 .0041 .0070 
Ohio ............ _ .......................... _ .... ' •• m ...... _ ...... __ .............. _ .... .0013 .0017 .0457 .04S7 
Oklahornn. __ ............... _ ..... ,. __ ................ _ ........................... _._ .0013 .0014 .0099 .0126 
~ ................... -........................... -................ -.......................... .... ,0013 ,0016 .00S3 .0112 
Pennsylvanla._ ... _._._ ........................... _ ........ _ ...... _ ............. _ .. . ,0013 .0019 .0500 .D":>1 
Rhode lsland .... , ..... _ .................. __ ............... _ ................ , ............ _ .. .0013 ,0019 .0038 .0070 

.0013 .0021 .0085 .0119 

.0013 .0016 .0038 .0067 

.0013 .0021 .0144 .0178 

Soulh Carolina ...................... _ .................. , ....... , ..... _ .......... w ......... ...... 

South Dakota ..... _ ............ _ ....... _ ...................... ..-, __ .................. :._ 
Tennessoo ........ __ ..... _ .............................. _ ........ _ ...... _._ .. _ ....... .. 
TOXBS ...................................... _ •••• " ................ _ .................................. _ ...... _ .0013 .0014 .0381 .MOT 
UIah ........ _ .............. _ ....................... _ ............... _ ........................... .. .0013 .0016 .0058 .0087 
Vermont ...... __ ................... _ .. :.. ................... __ ....................... _ ..... .... .0013 .0019 .0025 .0057 

.0013 .0019 .0177 .0200 
,0013 .0016 .0139 moo 

VU'gini9 .................... ~_"""~ .......... ., ........ t.,..._.! ..... _ ... h..,. ••• _ ................. _ 
Washington ....................... _._ ....................................................... _._ 
West Virgiola ......................................... _ ... ~ _ ................................ .. .0013 .0019 .0071 .0102 
WlSCOnsin ............... , ....... _ ........................................... ,_ ............. _ .... _ .0013 .0017 .0242 .0272 

.0013 .00te .0021 .0050 

.0013 .0019 .0001 ,0032 

.0013 .0019 .0003 .0035 
.0013 .0021 .0094 ,0128 
.0013 .0021 .0003 .0038 

Wyoming ................................................ , ...................................... _ ..... _ 
American Samoa ......... __ ...................... 4 ................. , ................ _ •••• _ ....... _ 

Guam ...... _ .......................... -..._ ............ _ ............................. _ .. __ _ 
Puerto Rico, ............................................................... , .. , .. " ....... _._ .......... _. 
Vugin Islands ... ~." ......... _ ... __ ... _ ... _ ... " ............. _ .. _ ........ __ 

U.S. Total., •.• _ ................. _ ....................... w. •• _ ............... __ _ .0700 .1000 J)3OO 10000 
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Tab'- 15 

AWlama ... _ .. __ .... _ .... _._ .. ____ ... _ ..... ____ • ___ _ 
Al.IIluI ..... _. __ .... __ ._ •• __ ... _ ... _ .. _ ... _ ........ _ .. _ .... _ ........ __ 
Arb:0M....-...I ___ ' ___ "_''' __ _ 
ArkanstUI __ • ___ _ 

ealHomla_ ... . ........ _. __ 
CoIomdo ..... _ ... _ .... '-._ ............. ___ .... __ ........ _ .......... _ .. _._ • ..,-. 
Connoctleul_ ...... _~_ .......... ..:... __ .. _ .......... ______ .. _ ........ _ .... __ 
0010l1l1ltO_._ .. _._ .. _ ... _ .. _. _____ .. __ ._. __ ........ ___ _ 
DiG!. of CoIumbln ...... __ .. ___ __ .... ___ _ 
FIoOda ..... _ ........................ _. __ ._ ... ___ ..... __ • __ ............... _ .... _ 
GoO/gl4 .... __ ._ .. ___ .......... __ .. ___ ._._ ............. _ .. _ .. _ ................ _ ..... _ 
H.wllll ...... _................... ___ ._ ..... _ .... _ .. _ .. __ _ 
IdBt>o ......... __ ._ .. _ .. _._ ................. _ .. _ .. __ .............. ~._ ..... _ ................ _._ 
tnlnob • .._ .. _ .... _ .. __ _ 
Indiana ........... _............... .. ............ __ 
Iowa ...... _ ........ ___ ..... _ .............. _._ .... _ .... _ .. _ ... __ ..... _ ........ _ ......... _ 
Kansas_ ..... __ .. __ ... _ ... _______ .. __ • __ .. _. __ 
Kontuel<y .... : .... _ ........ __ .. __ ....... _. __________ ........ __ _ 
loulslnno ... ___ .......... _ ...... _. __ .. _. ____ • __ ... _ .. _ .......... __ 
Malne .. __ ..... _._... ._ .. _ .. _ .. __ 
Maryland .. _ ........ _ .... ___ ..... _ ... _ .. _ ... _ ... __ ._._ .. __ .. __ .. _._ 
MllSsachuoolt!J. .. __ .. __ .. _ .. _ ... _ .. __ 
Michlgan ...... ___ .. _ .. __ • ______ ....... _ ... ___ • _____ _ 
M~soIIl. ___ • _____ .. _ .... __ ._ 
M'SSI.slppI ...... _. ___ • ________ .. _ .. _._ 
Missootl .. _____ ..... _. ___ ... ._ ..... _ 
MOiltano .. ____ .. _________ • ____ _ 

Nobmska_ .. ___ .. ,_ .. _ ... __ _ 
Nevada_ ....... ________ ...... ____ .. ____ _ 
New HanlpSlim __ .. ____ _ 
New~_--___ . __ . __ 
New MoxIoo ________ ......... _______ _ 
New YC!1<..-.__ ... ______ _ 
North CaroIinll _____ .. ___________ • ___ , 
North Oak.otl1 ____ ...... , _____ , 

~homa----:.:.:.:.:.-_-_-_-_--"::'::'-_-.. 
Orogoo ........ 
Pennsy1van!a 
Rhode Island_________ _ .. ___ _ 
Sou1h Catc!lna____________ . ___ _ 
Sou1h Dakola .. _____ _ __ .. __ _ 
Tennecsoo ________________ .. ___ • __ 
Toxss ______ .. _________ .... ____ _ 

Utah Vennonl .. _ . _____ --' __ ... __ .. ____ _ 
Vlrgin!a ... ________________ _ 

Washington 
West Vwglnla. WlSCOMin __ ., ______________ .. ___ _ 

~I-----------------------American Sarnoo ... ___ .. 
Guam • 
Puet10 Rk:o Vwgln 1sIands __________ .. ______ .. ___ _ 

U.S. Total_. 

AlIoCllIlon 
Fa.:tor 

.oj4{l 
JlO59 
.0104 
.DOlI7 
JJ5(]7 

.0152 

.Q11la 
.oos:J 
..ooso 
.0257 
.01Bl 
.0052 
.0089 
.Q5.42 
.0260 
.0175 
.0129 
.0180 
.0135 
.0089 
.0188 
.0285 
.D484 
.0297 
.0105 
.0228 
.0071 
.0108 
.0055 
.0074 
.0336 
.0070 
.D807 
.0206 
.JJ070 
.0487 
.0126 
.0112 
.0531 
.0070 
..DUll' 
.JJOO3 
.0118 
.D407 
.00S7 
..oo!il • 

.02O!l 
..0100 
.0102 
.0272 
..coso 
.0032 
.0035 
.0128 
.0038 

1.0000 

UnHa 0'1 
Schoola &' I.ocaI'Gov· 
Hospltnla 1l1'IlIIl611t& 

PWJIc Carla 
InstltulJont 

$2.625.625 $255.269 
1,059.sa 103,010 
1,876.158 .' 182,404 
1,74-4.065 189,562 
9,130.947 667,731 
2,741,2llO 266.513 
2,994,044 291,088 

960,830 93,4104 
1.072.309 104,252 
4,627,242 449.871 
3,255,298 318.481 

933.898 GO,7ee 
1,235.391 120.101 
11.756,588 948.557 
4,877.807 454.787 
3,152,824 308,525 
2,304.189 224,OIB 
2,886.435 280,628 
2,434.027 236.842 
1,601,455 155,897 
3,379,453 328,558 
5,129.224 498,675 
9,357,819 812.548 
4,812,300 467,893 
1.688, 185 183,575 
4,118,238 400,394 
1,272,836 123,748 
1,915,307 166,210 

856,773 95,938 
1,324,788 128.799 
6.055.493 566,728 
1,267.891 123,248 

14,531.aso 1,412,620 
3,714.978 381.178 
1,266.401 123.122 
8,773,118 852.942 
2,268,289 220,526 
2,007,741 195,187 
9,566,918 930.117 
1,262,250 122,719 
2,139.013 201.960 
1,201.941 116.855 
9,208.416 311.735 
7,334,243 716,051 
.1,557,500 151.424 
1,025,966 119,747 
3,747,870 394.37B 
3.027,oog 294,370 
1,838.012 178,507 
4,896,400 476,039 

885.1107 87,102 
584.762 56,854 
62!1,ot7 60,&63 

1.,291,382 223,357 
il53.639 63,566 

180.000.100 17,499,850 

I Allocations are subject to availability of lunch . 

Several comments expressed doubt as 
to whether the formula set forth in 
§ 455.101, allocating appropriations 
among the States, conformed to the 
requirements of sections 398 and 400H 
of EPCA. The formula fully complies 
.with the requirements of the law. 
Pursuant to section 400H 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 th·,/ basis of a formula to be 
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prcscribed by rule in accordance with 
the provisions of section 398 of EPCA, 
Since population and climate factors are 
to be the principal basis for allocating 
funds for Bchools and hospitals. as well 
as for units of local government and 
public care institutions. DOE han 
determined that it is equitable and 
appropriate to use the same formula for 
allocating among the States all funds 
appropriated under Title III for technical 
assistance programs and energy 
conservation measures, In conformity 
with the requirements of section 398 of 
EPCA, 10 percent of the amounts 
available will be allocated taking Into 
account energy costs. Another 80 
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 83 percent figure set forth in 
§ 455.101. This formula is used to assure 
that no eligible State receivcs less than 
0.5 percent of the funds allocated among 
the States. 

The additional requirement to allocate 
10 percent of the total available for 
schools and bospitals determined to be 
in a class of severe hardship (for 
additional financial assistance in excess 
of the 50 percent Federal share. up to 00 
percent of the costs of technical 
assistance programs and energy 
conservation measures) is satisfied by 
the requirement that each State reserve 
10 percent of its alloca tion for schools 
and hospitals each year to provide this 
additional fmancial assistance, 

State and Grantee Reportill8 
Requirements 

Sections 455.63 and 455.73 have been 
revised in the final regulation to include 
the requirement that States and grantees 
which have received financial . 
assistance for energy conservation 
measures submit regular reports on 
energy use. These reports are intended 
to indicate the energy use reductions 
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Subpart C-Technlcal Assistance 
Programs for Schools, Hospitals, Unlta 
of local Government, and Public Care 
JnstlwtJons 

§ 455.40 Purpose Gtld I'lCOPfl. 

This subpart specifiea what 
constitutes a technical assistance 
program eligible for financial assistance 
under this part, and sets forth the 
eligib!lity criteria for schools. hospitals, 
units onocal government and public 
care institutions to r.ecelve grants for 
technical assistance to be performed in 
building& owned by such institutions. 

§ 455.41 ElIglbllltlj. ' 

To be eligible to receive rmancifll 
assistance for a technical assistance 
program. an applicant must-

(a) Be a school. hospital. unit oflocal 
government or public care institution, all . 
as defined in § 455.2, or a coordinating 

, agency representing a group of eligible 
institutions and which has been granted 
authority by the institutions to act in 
their behalf; 

(h) Be located In a State which has an 
approved State Plan 8S descrlbed in 
Subpart H of this part; 

(c) Have conducted an energy audit or 
its equivalent, as determined by the 
Slate in accordance with the State Plan, 
for the buildill8 for which financial 
assistance is to be requested, 
subsequent to the most recent 
construction, reconfiguration or 
utilization change which significantly 
modified.energy use within the building: 

(d) Give assurance that it haa 
implemented all energy conservation 
maintenance and operating procedures 
identified as a result of the energy audit. 
or provide a 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· 
patt and the approved State Plan. 

§ 455.42 Contents of program. 

(a) A technical assistance program 
shall be conducted by a qualified 
technical assistance analyst, who shall 
consider all possible energy 
conservation mensurcs 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 savings likely to be realized 
from. implementing each identified 
energy conservation maintenance and 
operating procedure. A technical 
assistance program shall also identify 
the estimated cost of. and the energy 

and cosl savings 11kely to be realized 
from, acquiring and installing :acb . 
energy conservation measure. mcludmg 
solar and other renewable resource 
measures. that indicate a significant 
potential for saving energy based upon 
the technical assistance analyst's Initial 
consideration. 

(b) At the conclusion ora technical 
assistance program. the technical 
assistance analyst shall prepare a finaJ 
report which shall include-

(1) A description of building 
characteristics and energy data 
including-

(I) The results of the preliminary 
energy audit and energy audit (or lts 
equivalent) of the building: 

(ii) The operating characteristics of 
energy using systems; and 

(iii) The 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 Btujsq. ft.! 
yr). at optimum efficiency {asstuning 
implementation of all energy 
conservation maintenance and 
operating procedures); . 

(3) An evaluation of the building's 
potential for solar conversion. 
partimilarly for waier nealing sysiem.s; 

(4) A listing of any known local )Wrung 
ordinances and building codes which 
may restrict the installation of solar 
systems; 

(5) A description and analysis of all 
recommendations. if any. for acquisition 
and installation of energy conservation 
measures, including solar and other 
renewable resource measures, Belting 
forth-

(i) A description of eacl:t 
recommended energy conservation 
measure; 

(ii) An estimate of the cost of design. 
acquisition and installation of each 
energy conservation measure: 

(iii) An estimate of the useful life of 
each energy conservation measure; 

(iv) An estimate of increases or 
decreases in maintenance and operating 
coats that would result from each energy 
conservation measure. if any;' 

(v) An estimate of the salvage.value 
or disposal cost of eacb energy 
conservation measure at the end of its 
uaeful life. if any; 

(vi) An estimate of the annual energy 
and energy cost savings (using current 
energy prices) expected from the 
acqui~ition and installation of each 
energy conservation measure. In 
calculating the potential energy cost 
savmgs of each recommended energy 
conser:vation measure. including solar or 
other renewable resource measure. 
technical assistance analysts shall-
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(A) Assume that all energy savings 
obtained from energy conservation 
maintenance and operating procedures 
have been realized; 

(B) Calculate the total energy and 
energy cost savings. by fuel type. 
expected to result from the acq:,IsWon 
and Installation of all recommended 
energy conservation measures. taking 
Into account the interaction among the 
vanous 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 
measure. 

(vii) The simple payback period of 
each recommended energy conservation... 
measure, taking into account the 
interactions among the various 

. measures. The simple payback period Is 
calculated by dividing the,estimated 
total cost of the mensure, as determined 
pursuant to § 455.42(h)(5)(ii). by the 
estimated annual ttlost saving accruin8 
from the measure. as determined 
pursuant to § 455.42(b)(5)(viJ. For the 
purposes ofranldng applications. tOO 
simple payback period shall be 
calculated using the cost savingg 
.resulting from energy savings only, 
determined on the basIs of current 
energy prices. The estiniated cost of the 
measure shall be the total cost for 
design and other professional services 
{excludilJ8 COsts of a teclm1cal 
assistance program), if any. and 
acquisition and installation costs. Other 
economic analyses. such as life·cycle 
coating. whicl:t consider all costs and 
cost savings. Buch as maintenance costs 
and/or savings. resuItill8 from an energy 
conservation measure. ~ 
recommended. but not required. for use 
by the institution in Us decision-makins 
process; 

(6) A listing of energy use and cost 
data for each fuel type used for the priOlO 
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 O-Energy Consen .. atlon 
Measures for Schools and Hospitals 

§ 455.50 Purpose and scope. 

This subpart specifies what 
constitutes an energy conservation 
measure that may receive financial 
assistance under this part and selll forth 
the eligibility criteria for schools and 
hospitals to receive grants for energy 
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conservation measures, including solar 
and other renewable resource measures, 

§ 455.51 Eligibility. 

(a) To be eligible to receive financial 
assistance for an energy conservation 
measure, including solar' or other 
renewable resource measure, an 
applicant must-

(1) Be a school or hospital, or both as 
defined in § 455,2. or a coordinating 
agency which represents groups of 
eligible institutions and which has been 
granted authority by the institutions to 
act in their behalf: 

(2) Be located in a State which has an 
approved State Plan as described in 
Subpart H of this part; 

(3) Have completed a technical 
assistance program or its equivalent, as 
determined by the Slate in accordance 
with the State Plan, for l,he 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 ~lthin 
the building: 

(4) Have implemented all energy 
conservation maintenance and 
operating procedures which are 
identified as the result of ~n energy 
audit and a technical assistance 
program, or have provided a satisfactory 
written justification for not , 
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 buildirIg; and 

(6) Submit an application in 
accordance with the provisions of this 
part and the approved State Plan. 

(b) To be eligible for financial 
assistance. the simple payback period of 
each energy conservation measure for 
which financial assistance is requested 
shall not be less than 1 year nor greater 
than 15 years, and the estimated useful 
life of the measure shall be greater than 
its simple payback period. 

, 
§ 455.52 Contents of program. 
. 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 limited 
to- . 

(a) Insulation, which resists heat 
transfer from the mechanical s~rstem~ to 

4 . Oiil&JJiiOGtJ = 

the surrounding space, for bare pipes. 
water heaters, hot wa'ter storage tanka, 
chilled water piping. ductwork and other 
uninsulated mechanical equipment 
cal'rying an above or below ambient 
temperature fluid; 

(b) Roof insulation, which resists heat 
transfer through the roof: 

(c) Ceiling ineulation, installed either 
above or below the ceiling, which resists 
heat transfer through the ceiling: 

(d) Wall Insulation, which resists heat 
transfer through the wall: 

(e) Floor insulation, which resists heat 
transfer through the floor; 

(f) Storm windows. which are an 
additional window, normally installed 
to the exterior, but which may be 
Installed to the interior of the primary or 
ordinary window. to increase resistance 
to heat transfer. and to decrease air 
infiltration through the window 
assembly: . 

(g) Storm doors, which are an extra 
door installed to the exterior of an 
exterior door. but also may be installed 
as part of the entrance vestibule, to 
decrease heat transfer and air 
infiltration through the building entrance 
ways: . 

(h) Multiglazed window or door 
systems, which are a single glass unit 
consisting of multiple layers of glass 
separated by a 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 meL~ods such as bricking 
and insulated paneling which decreases 
heat transfer and air infiltration: 

(j) Hea.t absorbing or heat reflective 
glazed and 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 envelope: 

(1) 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 systems, 
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 clocks to 
start/stop selected heating, ventilating 
and air conditioning systems, 
refrigeration equipment, hot water 
generators. and asso,ciated pumps and 
fans; thermostatic radiator valves. and 
c~ntral computer control systems. which 
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adjust the supply of heating. cooling. 
, and ventllatlon to meet space 

conditioning requirements: 
(n) Equipment required to operate or 

convert to variable energy supply, 
including-

(1) Automatic ventilating systems t~ 
turnoff or vary the consumption of 
energy systems'to deliver no more 
energy Ihan required at any operating 
point; 

(2) Constant volume air distribution 
systems altered to variable air flow 
systems by the !:\ddition of variable air 
flow boxes. fan volume control dampers 
and related climatic controls: or 

(3) Waler spray coils for adiabatic 
cooling during appropriate weather 
conditions: 

(0) Passive solar systems, such as 
direct gain glazing systems. mass 
(trombeJ wall systems, thermal pond 
systems. and lhermosyphon systems, 
which utilize elements of the building to 
collect, store and distribute soIaI' energy 
for heating and/or cooling. and in which 
heat flow is by natural means 
(conduction. convection, radiation or 
evaporation): 

(P) Solar space heating or cooliing 
systems, which consist of solar 
collectors. and associated thermttl 
storage. heat exchangers. pumps, fans, 
controls. piping and ducting; 

(q) solar electric generating systems, 
which consist of photovoltaic solar 
collectors and associated electric 
storage and controls. or concentrating 
solar collectors and generating> 
equipment, or wind energy conversion 
systems: I 

(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; 

'(9) 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 eJ1.!rgy use: 

(3) Devices for modifying flue 
openings, such as dampers and heat 
exchangers, which increase the 
efficiency of the total heating systems; 
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(4) Automatic combustion control 
systems, which improve burner 
operating perfonnance to reduce 
consumption of fuel during full· and 
part-load nperation; 

(5) Devices. such as turbulators and 
flow restrictors. for modifying the 
capacity of bollers or hot wa ler units to 
reduce oversized equipment t9 a 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 unit,9 to alternative 
energy sources. including coal; 

(t) Lighting fixture modifications and 
associated rewiring. which reduce the 
watts per square foot required for 
illumination through use of such 
measures as lamp sources of higher 
efficiency, or use 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 heating 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 recycling exhaust air from 
toilet areas, dining rooms, and lounges, 
and other building areas; 

(v) Cogeneration systems which 
produce steam, heat, or other forms of 
energy as well as electricity for use 
primarily within a building or complex 
of buildings and which meet such fuel 
efficiency requirements as may be 
prescribed or approved by DOE and 
which may be new heat recovery 
equipment added to existing electrical 
generation systems; 

(w) Any othenvise eligible energy 
conservation measure that involves 
leased equipment, which will save a 
substantial amount of energy. Only the 
costs of installation and connection of 
such leased equipment are eligibie for 
financial assistance under this program. 
For purposes of ranking, pursuant to 
§ 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 annual 
recurring lease costs from the projected 
average annual energy coslsavingi 

(x) Any other measures an energy 
audit or a technical assistance report 
shows. to the satisfaction of the 
Secretary, will save a substantial, 
amount of energy. Such measures musl 
be specifically identified in the grant 
application. and a complete description 
of the measure. together with 
calculations and other technical data 
supporting the projected cost and energy 
savings must be included in the 
application. 

Subpart E-Appllcant Responsibilities 

,§ 455.60 Grant application 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 State in 
which such building is located. The 
application, which ,may be amended in 
accordance with applicable State 
procedures at any time prior to the 
State's final determination thereon, shall 
be filed with the State energy agency 
designated in the State Plan. 

(b) Applications from schools, 
hospitals, units of local government. 
public care institutions and coordinating 
agencies for financial assistance for 
technical assistance programs shall 
include-

(1) The applicant's name and mailing 
address: 

(2) A written statement certifying that 
the applicant is eligible under § 455.41; 

(3) The results of the preliminary 
energy audit and enprgy audit (or its 
equivalent) for each building for which 
financial assistance is requeste~; 

(4) A project budget, by building, 
which stipulates the intended use of all 
Federal and non-Federal fun,ds, and 
identifies the sources and amounts of 
non-Fedaral funds. including in-kind 
contributions (limited to the goods and 
sl?'vices described in OMB Circular A-
10l;, "Uniform Administrative 
Requirements for Grants-in-Aid 10 Slale 
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 brief description, by building, of 
the proposed technical assistance 
program, including a schedule. with 
appropriate milestone dates, for 
completing the technical assistance 
prog~am; and 
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(6) Additional information required by 
the applicable State Plan. and any other 
infQrmation which the applicant desires 
to have con'sidered. 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 Bolar 
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 § 455.51; 

(3) Identification of each building 
pursuant to 1{l CPR 450.42(a) (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 gross 

square feet. 
(4) A project budget. by building. 

whi«h 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 directl'y related to the project 
and do not include funds derived from 
revenue sharing or other Federal 
sour!!es). 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 ilpecific 
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 
§ 455.42(b)(5)(vil) or § 455.52(W), as the 
case may be, and the average Simple 
payback period for all measuree 
proposed for the building. The average 
simple paybacI, period of all measures 
proposed shall be determined by 
dividing the total estimated cost by the 
total projected annual d~sl saving [ffllm 
energy savings only); 

(7) A technical assistance report, 
completed since the most recent 



22952 Federal Register I Vol. 44. No. 75 I Tuesday. April 17. 1979 I Rules and Regulations 

construction. reconflguratlon or 
utilization change to the bunding wbich 
significantly modified energy use, for 
each building: 

(8) If the applicant Is aware of any 
adverse environmental.impact which' 
may arise from adoption of any energy 
conservation measure. an analysis of 
that impact and the applicant's plaD- to 
minimize or avoid such impac~ llnd . 

(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 

,on the basis of severe hardship. 
(d) Financial assistance for units of 

local government and public care 
institutions will be provided only for 
buildings which are owned and 
primarily occupied by offices or 
agencies of a unit onacal government or 
public care institution and which are not 
intended for seasonal use and not 
utilized primarily as a school or hospital 
eligible for assistance under this 
program.. 

(e) Financial assistance provided to, a 
school which is a local educa tion agency 
as defined in § 455.'2 must not be used 
for a technical assistance program or 
acquisition or instaTIation of .any energy 
conservation measure in any building of 
such agency which is 'Used principally 
for administration. 

§ 455.61 Applicant Certfflcallons. 
Applications for financial assistance 

for technicalas81stance programs and 
energy conservation measures, including 
solar and other renewable resCl\U'Ce 
measures, shall include a signed 
statement that the tl:pplicant-

(a) Has satisfied the requirements set 
forth in § 455.60; 

(b) Will expend granted funds for the 
purpose stated in the application and in 
compliance with the requirements of this 
part and the applicable approved State 
Plan; 

[c) Has implemented all energy 
conservation maintenance and 
operating proceiiures recominended as a ' 
result of the energy audit and. for 
applications for energy"conservation 
measures, those recommended in the 
report obtained under a technical 
assistance program. If any 'such 
procedure has not been implemented. 
the application shall con lain a 
satisfactory written justification for not 
implementing that procedure. 

(d) Will obtain from the technical 
assistance analyst, before the analyst 
performs any work in connection with a 
technical assistance program or energy 

conservation measure, a signed 
statement certifying that the technical 
assistance analyst has no confllcting 
financial interests and fa otherwise 
qualifed to perform the duties of a 
technical assistance analyst in 
accordance with the standards and 
criteria established in the approved 
State Plan; 

(e) Will not enter into any contract 
relating to an energy conservation 
measure. which requires or may require 
expenditure of more than $5,000 
(excluding technical assistance costs). 
that does not conform to the provisiooo 
of the Davis-Bacon Act (40 U.S.C. 
section 276a to 276a-5) pertaining to 
minimum wages for construction in the 
applicant's 10calitYi and 

(f) Will comply with all reporting 
requirements contained in § 455.63. 

§ 455.62 Grant Application!} For Slate> 
Administrative El(pensatl. 

Mil 

(a) Each State desiring 10 receive 
grants to help defray Staie 
administrative expenses shall file 
appllcations1herefor in accordance with 
the provieionsof this section. Each 'State 
may apply for an amount not exceeding 
Z percent of its tOlall111ocationlor 
technical assistance and -energy 
conservation measures during the initial 
.srBnt.program cycle to the Secretary at 
any time after the State forwards its 
State Plan to the Secretary for approval; 
or, for subsequent grant program cycles, 
any time after notice by DOE of the 
amounts allocated to each State for that 
grant program cycle, In additio~ each 
State .after it makes the submittal to 
DOE required under § 455.72 may apply 
for a further grant not exceeding 5 
percent of the 10tal of all grant awards 
for technical a,ssislance and energy 
conservation meaSures within that State 
in that grant program cycle, less any 
amounts previously awarded the State 
for administrative expenses in the same 
grant program cycle. 

(b) Applications for financial 
assistance to defray State 
administrative expenses shall include-

(1) The name and address of the 
person designated by the Stale to be 
responsible for the State's functions 
under this part: and 

(2) An itemized budget, which 
stipUlates the intended use of all Federal 
and non-FederalIunds, for only those 
State administrative expenses listed in 
§ 455.83{b}, and which identifies the 
sources and amounts of the required 
matching non-Federal funds, including 
in-kind contributions (limited to the 
goods and services described in Ol'.1B 
Circular A-l02. "Uniform ReqUirements 
for Crants-in-aid to Stahl and Local 
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Governments", which are directly 
related to the project and do nol include 
funds derived from revenue sharing or 
other Federal sources), to be used to 
meet the cost-sharing requirements 
described in Subpart G ()f this part. 

§ 455.63 Granteo Records nnd Roporto. 

(a) Each State, school. hospital. unit or 
local goverranent, public care institution 
and coordinating agency which receives 
a grant for a technical assiatance 
program. energy conservation measure, 
including BlOlar and other renewable 
resource measure, or Staie 
administrative expenses shall kaep all 
the records required by § 455.4. 

[b) By the end of January and July of 
each year each grantee shall. until the 
grantee's program has been concluded, 
submit a report to the State which shall. 
detail and discusS=-

(1) Milf!stcinea accomplished. those 
nol accomplished,1ltatus orin-progress 
activitiefJ, problems encountered, and 
remedia~ actions. if any, planned; and 

{2} Financiall1tatus reports completed 
in accordance with tile documents listed 

. in § 455.3. Financial status reports must 
be submitted simultaneously to both the 
State and the Secretary. 
. {c} Within lID days of concluding a 
1ecnnica1 assistance program or 
instanation of funded enermr 
conservation measures,lncluding solar 
and other renewable resource measures. 
the grantee shall submit a final report to 
the State and a summary thereof 10 the 
Secretary which shall detail and 
discuss, as applicable-

(l) A summary of all work 
accomplisbed; . 

(2) Problems encountered: 
(3J Final financial reports completed 

in accordance with the documents listed 
in § 455.3; 

(4) For a completed technical 
assistance program-

ti) The technical assistance report: 
and 

(li) A recommended plan to implement 
energy conservation maintenance and 
operating procedures, and plans to 
acquire and install energy conservation 
measures, including solar and other 
renewable resource measures: 

(5) For comp1eted energy conservation 
measures including solar and other 
renewable resource measures-

(i) A listing and description of energy 
conservation measures acquired and 

, installed: 
(ii) A final projected simple payback 

period, computed in accordance with 
§ 455.42. for each building specifying 
and utilizing the actual costs for each 
measure and all the measures, taken as 
a whole; and 
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(iii) A statement that the completed 
modifications (material, equipment and 
installation) confQrm to the report on the 
technical assistance program and th~ 
approved grant application. 

(d) Grantees shall keep all records 
required by this section 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 period following 
iastallatlon of an energy conservation 
measure or measures, or for the life of 
the program!-whichever is shorter. Such 
annual reports shall identij'y each 
building and shall provide data on the 
actual .energy use of that building for the 
preceeding 12-month period. Energy use 
shall be presented on a monthly or 
quarterly, as well as an annual basis, 
consistent with the energy billing cycle 
for the building. Annual reportJl shall be 
submitted within 60 days of the close of 
each 12-month period. 

Subpart F-State Responsibilities 

§ 455.70 State Evaluation of Grant 
Appllcatlona. 

fa) If an application received by a 
State is reviewed and evaluated by that 
State and determined to be in 
compliance with Subparts C, D and E of 
this part, § 455.70(b), any additional 
requirements of the approved State Plan, 
Slate environmentallawB, and other 
applicable laws and regulatioris, 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 
fonvard 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 1603 of the Public 
Health Service Act (42 U.S.C. 300m-3 
and 3000-2, respectively), and that each 
has been coordinated through the 
review mechanisms under section 1623 
of the Public Health Service Act (42 
U.S.C. 300m-2) and sectio'l1122 of the 
Social Security-Act. No application from 
a school or hospital shall be eligible for 
funding until such certification has been 
Issued. 

§ 455.71 Stale Rankln~ of Grnnt 
. AppllcaUons. . 

All eligible applications received by 
the State will be ranked by the State on 
an Individual bullding-by-bullding basis. 

(a) For technical assistance programs, 
buildings shall be ranked in descending 
priority based upon the energy 
conservation potential OI the building as 
determined from an energy audit (or its 
equivalent) In accordance with th.:: 
procedures established in the State Plan 
and one or more of the methods 
indicated in 10 CFR 450.43(0). In the case 
of buildings having equivalent energy 
conservation potential, preference shall 
be given to those buildings which have 
completed an energy audit without the 
use of Federal funds. 

(1) Each State shall develop separate 
rankings for all buildings covered by 
eligible application!) for-

(i) Technical assistance programs for 
units ofloeal governmenta and public 
care institutions, and 

(ii) Technical assistance programs for 
schools and hospitals. - . 

(2) Withb'l each ranking for technical 
assistance, a State 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 State's allc-;::ation, 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. 

(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, Slates 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 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 reason for 
that recommendation. 13uildings shall be 
ranked.in accordance with the 
procedures established by the State 
Plan, on the basis of the information 
developed during a technical assistance 
program (or its equiva1"nt) for the' 
building and the criteria for ranking 
applications, which nre listed below in 
the descending order in which weights 
for each criterion are to be applied by 
the State-
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-
(1) The average simple payback 

period of all enfrgy conservation 
measures proposed for the building, 
determined by dividing the total 

. estimated cost by Ih(l lolnl projected 

. annual energy cost savings: 
(2) The type(s) of energy source(ll) to 

which conversion is proposed (wllh 
weighting adjustments directly 
proportional to the ratio of the annual 
energy cost savings of the conversion 
measure 10 the total annual energy cost 
savings of all measures proposed for a 
given building), including in dellclmding 
priority-

(iJ Renewable; and 
(ii) Coal: 
(3) The type(s) and quanttty(s) of 

energy to be saved (with weighting 
adjustments directly proportional to the 
ratio of the annual energy savings of 
each measure 10 the total annual (mergy 
savings of all measures proposed for a 
given building). including. in descending 
priorily~ 

(iJ Oil: 
(ii) Nah~ra18as; 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 solar 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 Slale in any 
grant program cycle: and 

(2) Hospitals receive not more than 70 
percenl of the total funds allocated for 
schools and hospitals to the State in any 
grant program cycle. 

(d) To the extent provided in 
§ 455.82(c), additional financial 
assistance will be available for schools 
and hospitals experiencing severe 
hardship based upon an applicant's 
long-term need or inability to provide 
the 50 percent non-Federal share. This 
additional financial assistance will be 
available only to the extent necessary to 
enable such institutions to participate in 
the program. 

(1) Funding for this additional 
financial I\ssistance wHl 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 60 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 



relative need among eligible institutlons. 
The minimum amount of additional 
Federal funding tl/lcessary for the 
applicant to participate In the program 
will be determined by the State in 
accordance with the procedures 
established in the State Plan and will biC 
based upon one or more of the 
follpwing-

(i) The ratio of the cost pf the 
proposed technical aSlIistance ptogram.s 
or energy conservation measures to the 
Institution's total annual budget; 

(ii) The borrowing capacity of the 
institution: 

(iii) The average unemployment rate 
for the institution's locality aL the time 
Lhe application is submitted; 

(iv) <ine ratio of the amount expended 
annually by the institution for energy to 
the institution's tolal annual operating 
budget; 

(v) The median annual family income 
of the institution's locality; and 

(vi) Other special conditions of the . 
institution or its locality as determined 
by the State. 

(3) A State shall indicate. for thoae 
schools and hospitals with the highest 
ranJdngs. 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 Slate basad upon 
relative need as determined in 
accordance with the State Plan, to the 
limit of the hardship funds available. 

(e) A Stale is exempt from the ranking 
requirements of this section when-

(l) The total amount requested by all 
applications for schools and hospitals 
for technical assistance and energy 
conservation measures in a given grant 
program Clyde for grants up to 50 
percent is less than or equal to the funds 
available to the State for sllch 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 req\lested by a11 
applications for buildings owned by 
units of local government and public 
care institutions in a given grant 
program cycle in less than or equal to 
the total amoUltt allocated to the State 
for technical assistance program granl$ 
in the State. . 

§ 455.72 Forwardllig of Appllcatiuns. 
Each State shall fOlwar& to the 

Secretary once each grant program cycle 
each listing of buildings 'Covered by 
eligible nppJicationli for schools and 
hospitals or for units of local 

government and public care institutiona, 
and ranked by the State pursuant to the 
prOVisions of § 455.71. 

§ 455.73 Stat0 Outlao. 
tal Each State shall be responsible 

for-
(!} Consulting with eligible 

institutions and coordinatiTlg agenciel3 
representing such institutions in the 
development of its State Plan; 

(2) Notifying eligible institutions and 
coordinating agencies ofthe conlent of 
the approved State Plan; 

(3) Ngtifying each applicant, prior to 
submittal of applications to the 
Secretary, how the applicant's building 
ranked among other similar buildings. 
and whether and to what extent !ta 
application will be recommended for 
funding or, if not to be recommended for 
funding, the reason therefore; 

(4) Certifying that each institution that 
bas submitted an application to be 
recommended for funding has given ito 
assurance that it is willing and able to 
participate on the basis of the amounto 
recommended for that institution in the 
State ranking pursuant ~o § 455.71: and 

(5) Direct program oversight, 
monitoring and financial auditing of the 
activities for which grants are awarded 
to its institutions to insure compliance 
with aU legal requirements. States shall 
immediately notify the Secretary of any 
non-compliance or indication thereof. 

(b) Each State shall submit a report to 
the Secretary, by the close of 'each 
Febr'uary and August following State 
Plan approval for the duration of the 
grant program, providing-

(1) A n~rrative of the program, 
including objectives accomplished. 
problems encountered and 
recommended solutions: 

(2) A detailed report on program 
related financial expenditures by all 
grantees and by the State; 

(3) A slimmary 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) Each State shall include in the 
August report required by paragraph (b) 
of this section, an estimate of annuai 
energy use reductions in the State, by 
energy source, attributable to 
implementation of energy conservation 
maintenance and operating procedures 
Bnd installation of energy conservation 
ll1easures under this program. Such 
estimates shall be based upon a 
sampling of institutions participating in 
the technical assistance phase of this 
program and upon the reports submitted 
to the State pursuant to § 455.63(e). 
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Subpart G-Grant Awards 

§ 455.90 Approval of Grant AppllcaUono. 

(a) the Secretary shall review Imd 
approve applications submitted by a 
State jn accordance with § 455.72 if the 
Secretary determinua that the 
applications meet nle objectives of the 
Act, and comply with the applicable 
Slate Plan and the requirement!! of thiG 
pari. The Secretary may disapprove aU 
or any portion of an application to the 
extent that funds arc not flvaiIahle to 
carry out a program or measure [or 
portion thereol) contained in the 
application. or for such other reason llS 

the Secretary may deem appropriate. 
[b) The Secretary shall notify a State 

and the applicant of the final Eipproval 
or disapproval of an application at the 
earliest practicable date after the 
Secretary's receipt of the application, 
and, in the event of disapproval, shall 
include a statement of the rensonn 
therefor. An application which has beel1 
disapproved may be amended and 
resubmitted in the same manner nil the 
original application at any time within a 
grant program cyt:le. 

(c) The Secretary Bhall award only 
one grant to an applicant for any ningle 
technical assistance program or energy 
conservation measure for Bny one 
building. Financial assistance undeI' thie 
part for any single technical assislance 
program or energy conservation 
measure shall not exceed the umount of 
the initial grant award. 

§ 455.81 Grant Awards For Unlto of Local 
Government llnd Public Cera Inst\tutionc. 

(a) The Secretary may make grants to 
units of local governments. public care 
instiiutions and coordinating agenchul 
for up to 50 percent of the costs of 
performing technical assistance 
programs for buildings covered by an 
application approved in accordance 
with § 455.80. 

{b) Total grant awards within any 
State to units of local government and 
public care institutions are limited to the 
funds allocated to each State in 
accordance with Subpart I of !.hIS part. 

(e) No grant awarded under this 
section for a technical assistance 
program shall include funding for the 
purcbase of any single ilemaf 
equipment or personal property ~a\'ing 
.an acquisition cost in excess of $500. 

§ 455.82. Grant Awards For Schooln and 
Hospltaln.. 

raj The Secretary ml:\Y make grants to 
schools. hospitals and coordinating 
agencies for up to 50 percent of the cost 

• of performins technical assistance 
programs for buildinss covered by an 

0.:: .. \J 
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application approved in accordance 
with § 455.80. Grant awards for 
technical assistance programs in any 
State within any grant program cycle 
shall not exceed-

(1) 30 percent of tile ar~lOunt allocated 
to a given State from the '1978 fiscal year 
appropriation for technic~\l assistance 
programs and energy conservation' 
measures fot schools and hospitals: 

(2) 15 percent of the amount allocated 
to a given State from the 1979 fiscal year 
appropriation for technical ,assistance 
programs and energy consel'vation 
measures for schools and ho'spitalsi 

(3) 5 percent of the 1980 fiscal year 
appropriation for technical assistance 
programs and energy conservation 
measures far schools and hospitals. 

(b) The Secretary may mak!~ grants to 
schools, hospitais and coordinating 
agencies for up to 50 percent of the costs 
of acquiring and installing anergy 
conservation measures, including solar 
and other renewable resource measures. 
for buildings covered QY an application 
approved in accordance with § 455.80. 

(c) The Secretary may.award 10 
percent of the total amount allooated to 
a State for 8c11001s and hospitals for 
technical assistance programs and 
energy conservation measures in a given 
grant program cycle to cover more than 
50 percent, but not to exceed gO percent, 
of the cost of a technical assistance 

,program or an energy conservation 
measure. These additional amounts may 
be awarded to applicants in a class of 
severe hardship, ascertained by the 
State in accordanc'e with the State Plan, 
for buildings recommended by the State 
pursuant to § 455.71(d)[3), and in 
amounts determined pursuant to 
§ 455.71(d)(2). 

(d) The Secretary shall not award 
more than 70 percent of the total amount 
allocated to a State for technical 
assistance programs and energy 
conservation measures f.l a given grant 
program cycle to either schools or 
hospitals in that State. 

(e) No grant awarded under this 
section for a technical assistance 
program shall include funding for the 
purchase of any single item of 
equipment or other personal property 
having an acquisition cost in excess of 
$500. 

Cf) Applir:. ,t expenditures for a 
.. echnical a;'';lstance program 
comnienced after November 8,'1978 for a 
building may be wholly or partially 
classified ill the discretion of the 
Secretary as matching non-Federal 
funds for the purposes of matching 
grants awarded for energy conservation 
measures. 

§ 455.03 Grant Awards For Slat. 
Administrative Expenses. 

(a) For the purpose of defraYIng State 
expenses in the administration of 
technical assistance prograll!s and 
energy conservation measures, the 
Secretary may make 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 approval of the grant application 
for administrative costs, in an amount 
not exceeding 2 percent of that State's 
total allocation for a given grant 
program cycle for technical assistance 
and energy conservation measures. 
Grants for such purposes may be made 
for up to 50 percent of a State's 
projected administrative expenses, as 
approved by the Secretary; and 

(2) Concurrently with grant awards for 
approved applications for technical 
assistance or energy conservation . 
measures for institutions in that State, 
and upon approval oran application for 
administra'tive costs, in an amount not 
exceeding the difference between the 
amount granled pursuant to 
subparagraph (1) of this paragraph and 5 
percent of the total amount of grants 
awarded within the State for technioal 
assistance programs and energy 
conserv~tion measures in the applicable 
grant program cycle. Grants fur such 
purposes may be made for up to 50 
percent of a State's projected 
admirustrative expenses, as approved 
by the Secretary. The total of all grants 
for State administrative costs, technical 
assistance 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 administration of technical assistance 
programs and energy conservation 
measures including costs associated 
with-

(lJ Personnel, whose time is expended 
directly in support of such 
administration: 

(2) Supplies, and services, expended 
directly in support of such 
administration; 

(3) Equipment purchased or acquired 
solely for, and utilized directly in 
supporl of such administration: 
Prol'ided. That n.o 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 
adminbtration: and 
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(5) Travel, directly related to such 
administration. 

SUbpart H-Stata Plan Development 
and Approval 

§ 455.90 Contents of Stllte Plan. 

Each State shaH develop a State Pian 
for technical assistance programs and 
energy 'conservation measures, including 

, solar and other renewable resource 
measures. The State Plan shall be 
reviewed and approved by State energy 
agency. The State Plan shall include-

(a) A statement setting forth the 
procedures by which the v.iews of 
eligible ins.titutions or coordinating 
agenCies representing such institutions, 
or both, were solicited and considered 
during development of the Slate Plan; 

(b) The procedures the State will 
fol~ow to notify eligible insHlulions and 
coordinating agencies of the content of 
the approved Stale Plan; 

(e) The procedures for submittal of 
grant applications to the State; 
. (d) A description and evaluation of 

the results of preliminary energy audits 
(described in Subpart B oithis part) 
which have be;;!n conducted in the Stale 
including, but not limited to-

(1) In the ca"e of Ii State which lIas . 
completed preliminary energy audits of 

, all potentially eligible b:lildings, a 
summary of the data gathered pursuant 
to § 450.42 for all such buildings: 

(2JIn the case of a State which has 
completed preliminary energy audils of 
a sample of all potentially eligible 
buildings within the State-

(i) Reasonably accurate estimates of 
the preliminary energy audit data 
raquired by 10 CFR 450.42 for all 
potentially eligible buildings within the 
Slate: and 

(ii) A plan which describes further 
actions to be taken to complete 
preliminary energy audits of all 
potentially eligible buildings; 

(e) The procedures to be used by the 
Stale for evaluating and ranking 
technical assistance and energy 
conservation measure grant applications 
pursuant to § 455.71, including the 
weights assigned to each criterion !jet 
forth in § 455.71(b): 

(f) The procedures that the State will 
follow to insure that funds will be 
alJocatedequitahly among eligible 
applicants within the SIRte, incll)oing 
procedures to insure that funds will not 
be allocated on the basis of size or type 
of institution but rather on the basis of 
relative n'eed taking into account such 
factors as cost, energy consumption and 
energy savings. in accordance with 
§ 445.71; 
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(g) The procedures that the States will 
(ollow for identifying schools and 
hospitals experiencing severe hardship 
and for apportioning the funds that are 
available for schools and hospitals in a 
class of scvere hardship. Such policies 
and procedures shall be in accordance 
with § 455.71(d); . 

(h) A statement setting forth the 
extent to which, and by which methods, 
the Slate will encourage utilization of 
solar space heating, cooling and electric 
systems and solar water heating 
systems; 

(i) The procedures to assure that all 
financial assistance under this part will 
be expended in compliance with the 
requirements of the State Plan, ill 
compliance with the requirements of this 
part, and in coordination with other 
State and Federal energy conservation 
programs: 

(j) The proce~ures to insure 
i1;nplementation and continued use of 
energy conservation maintenance and 
operating procedures in those buildings 
for which financial assistance is 
awarded under this part: 
. (k) 'I'he procedures designed to insure 

that financial assistance under this part 
will be used to supplement, and not to 
supplant, State, local or other funds; 

(1) The procedures for determining 
that e",ergy audits performed without 
the use of Federal funds have been 
performed in substantial compliance 
with the requirements of 10 CPR Part 450 
for the purposes of satisfying the 
eligibility requirements contained in 
§ 455.41(c); 

(m) The procedures for establishment 
of, and adherence to, milestones for 
accomplishment of technipal 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 
§ 455.42, for the purposes of satisfying 
the eligibility requirements contained in 
§ 455.51( a)(3). 

. (0) The procedures for·State 
management, financial audit, monitoring 
and evaluation of technical assistance 
programs and energy conservation 
measures receiving financial assistance 
under 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 analysts-

(1) Have experience in energy 
conservation and be a registered 

professional engineer licensed under the 
regulatory authority of the'State; 

(2) Be an architect-engineer 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 
Slate may prescribe in its State Plan to 
insure that individuals conducting 
technical assistance programs possess 
the appropriate training and experience 
in buildipg 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 
sepa~ate priority ranking pursuant to the 
provisions of § 455.71 for each building 
covered by an application approved 
pursuant to the provisions of § 455.70 
for~ 

(1) Technical assistance programs for 
units of local government and public 
care institutions; 

(2) Technical assistance programs for 
schools and hospitals; and 

(3) Energy conservation measures, 
including solar and other renewable 
resource measures, for schools and 
hospitals. 

§ 455.91 Submission and Approval of 
State Plans. 

(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, grants an 
extension of time. 

(b) The Secretary shall, within 50 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 50-day period, the Secretary will be 
deemed to have approved the State 
Plan . 

(c) If the Secretary determines that a 
proposed State Plan fails to comply with 
the requirements of this part, the 
Secretary shall return the Plan to the 
Stale with a statement setting forth the 
reasons for disapproveil. With the 
written consent of the Secretary, the 
Stale may submit a new or amended 
Plan at any time. 

§ 455.92 State Plans Developed by the 
Secretary. 

(a) If a State Plan has not been 
approved hy Fehruary 'I, 1981, or within 
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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 Stale. 

(b) Subsequent to the development of 
a State Plan by the Secretary,the State 
may submit its own Slale Plan and the 
Secretary shall approve or disapprove 
Buch plan within 50 days after receipt by 
the S'ecretary. If the proposed plan . 
meels the requirements of this part, and 
is not inconsistent with any plan 
developed and implemented by the 
Secretary, the Secretary shall approve 
the Stale Plan which shall automatically 
replace the Plan developed by the 
Secretary. 

Subpart I-Allocation of 
Appropriations Among the Slates. 

§ 455.100 Allocation of Funds. 

(a) The Secretary will allocate 
available funds among the Slates 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 granl programs in accordance 
with this part. 

(b) By notice published in the Federal 
Register, the Secretary shaH notify each 
State of the total amount allocated for 
grants within the State for any grant 
program cycle. -

(c) By notice published in the Federal 
Register, the Secretary shall notify each 
State of the period for which funds 
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 additional 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 in 
acqordance with § 455.71(d). 

§ 455.101 Allocation Formulas. 
(a) Financial assistance for conducting 

technical assi.stance 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 section. 

(b) Financial assistance for 
conducting technical assistance 
programs and acquiring and installing 
energy conservation measures, including 
solar and other renewable resource 
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measUres. for schools and hospitals 
shall be allocated among the States by 
multiplying the sum available by the 
allocation factor set forth in paragraph 
(c) of Ihis section. 

(0) The allocation factor (K) shall be 
determined by the formula-

K • ~ + 0.1 (Sfc) + 0.83 IS?) (SCI 
n (NfC) (NPCI 

where, as determined by DOE-
(1) Sfc is the average retail cost per 

million Btu's of energy consumed within 
the region in which the State is located, 
as reflected in the 1985, Series C 
projections prepared for DOE's Energy 
Informa lion Administration -
Administrator's Annual Report, 1977; 

(2) Nfc is $271.95, the summation of 
the Sfc numerators for all States; 

(3) n is the total number of eligible 
States; , 

(4) SP is the population of the State, aa 
determined from 1976 census estimates, 
"Cuvent Populatism Reports", 'Series P-
25, number 603; 

(5) SC is the sum of the State's heating 
and cooling degree days, as determined 
from National Oce'i'.nic a.qd Atmospheric 
Administration data for the thirty year 
period, 1941 through 1970; 

(6) NPC is 1,277,259,000, the 
summa tion of the (SP) (SCI numera tors 
for all States. 
-f d) Except for the District of 

Columbia, Puerto Rico, Guam, American 
Samoa and the Virgin Islands, no 
allocation available to any State may be 
less than 0.5 percent of all amounts _ 
allocated in any grant program cycle. No 
State will be allocated more than 10 
percent of the funds allocated in any 
grant program cycle. 

§ 455.102 Reallocation of Funds 

(a) If a State Plan has not been 
approved and implemented by a State 
by the close of the period for which 
allocated funds are available as set 
forth in the notice issued by the 
Secretary pursuant to § 455.100(d), funds 
allocated to that State for technical 
assistance and energy conservation 
measures will be reallocated among all 
States for the next grant program cycle, 
if available. 

(b) If a State Plan has not been 
approved by February 7, 1981. or within 
ninety 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 hospil~ls within the State. If 

the Secretary does not develop a State 
Plan for a State, the funds reserved for 
that grant program cycle for schools a~d 
hospitals in that State will be 
reallocated for the next gr~.nt program 
cycle among all States for schools and 
hospitals. 

-(c) If a State does not forward a 
sufficient number of grant applications 
to award all the funds allocated for the 
State in any grant program cycle, the 
Secretary shall reallocate the funds 
which remain available among all States 
for the next grant program cycle. 

(d) If a State does not forward a 
sufficient number of grant applications 
under the severe hardship provisions set 
forth in § 455.71(d) to award 10 percent 
of all of the funds allocated to the State 
for schools and hospitals in that grant 
program cycle, the Secretary shall 
reallocate the remaining hardship funds 
among all States for the next grant 
prograql cyt;:le. 
IFR Doc. 79-11833 Filed 4-11-79; 9:33 am) 
BILLING CODE 6450-01-Y 
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PROGRAM SUMMARY 

Background 

The National Energy Conservation Policy Act of 1978 (P.L. 95-619), contains major 

gran ts programs to promote energy conservation in four sectors of public and private non-

profit buildings constructed prior to April 20, 1977. The Grants Programs for Schools and 

Hospitals and for Buildings Owned by Units of Local Government and Public Care 

Institutions (Title III, Parts 1 and 2 of the law) are voluntary activities which provide 50% 

matching Federal grant funds, or up to 90% federal funding in cases of severe hardship, 

for programs to be administered by energy offices in each of the 50 states, Puerto Rico, 

the Virgin Islands, the District of Columbia, Guam and American Samoa. 

Program Objectives and Activities 

The objectives of the program are to provide 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 obj ectives, the grants program has been 

structured around four steps which comprise the two major phases of these programs. 

The first step of Phase I is the Preliminary Energy Audit (PEA). The purpose of the 

Preliminary Energy Audit (PEA) is to determine the energy savings potential of buildings 

by identifying the physical and energy-using characteristics of the buildings. The major 

components of the PEA inClude major energy using systems identified in terms of fuel 

source and physical characteristics, prior building energy conservation efforts; renewable 

energy resource potential, and energy savings potential. 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), Technical Assistance 

(TA), and Energy Conservation Measures (ECM). 

Source: Energy Conservation Grants' Program Training Manual, pages 2 - 4- (revised); 
GOER; May, 1979. 

2-1 



The second step, the Energy Audit, is to provide a survey of the buildings identified 

as targets by the PEA. The Energy Audit includes reporting the type, size, energy use 

level and major energy using systems of buildIngs; maintenance and operating procedures 

which may be implemented to conserve energy; and data which may identify the need or 

potential for acquisition and installation of energy conservation mea~ures. 

The first step of Phase II is the Technical Assistance (TA) analysis. Technical 

Assistance consists of a detailed engineering analysis performed by a registered 

professional; and it includes data relating to specific costs, payback periods, and projected 

energy savings resulting from th\~ purchase and installation of various energy saving 

devices or systems. The T A report will include recommendations and analyses for such 

energy savings measures as storm windows, insulation, solar energy systems, and 

automatic setback devices to name a few. The TA is the last step for which local 

government and public care buildings are currently eligible under the program. 

The final step, Energy Conservation Measures (ECM) provides for the purchase and 

installation of energy measures including material, equipment, and the physical 

modification of the bUilding recommended as a result of the T A 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 buildings. 

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

to conduct a statewide program of PEA's in all four categories of eligible buildings, and to 

states or units of local government and public care institutions or both for conducting 

ENs. In both phases the state will be responsible for the overall planning and 

administration of the grants. 

In Phase II, grants will be awarded to eligible institutions in accordance with 

statewide plans developed by each state energy office and approved by DOE. Grant 

applications will be submitted annually to DOE through the Texas Energy and Natural 
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Resources Advisory Council which will app"ove and rank them for funding and then 

forward the applications to DOE for final approval and grant award. 

Institutions will be able to use in-kind contributions (such as salaries of personnel 

and building materials on hand, etc.) to make up part of their 50% matching funds. New 

construction is not included in these grant programs. 

Some funding considerations for states are as follows: 

* 

* 

* 

* 

* 

* 

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

No state may receive more than 10% of the total federal funds or less than 
0.5%. 

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 conservation 
project commenced prior to the application submittal deadline date 
est .. ,.~ 1ished by the Texas Energy and Natural Resources Advisory Council. 

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

In accordance with the authorized funding levels for the program under 
NECPA and the U.S. Department of Energy's original allocation factors for the 
first grant program cycle, it can be estimated that Texas could receive 
approximately $40 million during the duration of the program. However, full 
receipt of this funding is c0 ntingent upon Congress passing appropriations to 
match the authorized funding levels. Actual federal funding for the Texas 
program during the first of three program cycles is as follows: 

FIRST GRANT PROGRAM CYCLE 

Phase I Phase II 
PEA/EA TA/ECM Total 

Schools and Hospitals $ 892,824 $ 5,704,404 $ 6,597,228 
Local Governm ent and 

Public Care 334 2809 713 2050 12047 2859 

TOTAL $ 12227 2633 $ 6 2417 2454 $ 7,645,087 

Schedules for subsequent program cycles will be distributed to the eligible institutions 
at a later date. 
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EXECUTIVE SUMMARY OF THE 
STATE PLAN 

1. The basic sequence for participation in the program requires that the building owner 

(a) first conduct a preliminary energy audit (PEA) by completing the PEA form*, (b) 

complete the energy audit (EA) form*, (d conduct. an on-site energy audit of the 

building listing aU maintenance and operating procedures identified to save .energy, 

(d) initiate (implement) aU the maintenance and operating procedures identHled by 

the energy audit, (3) submit an applkatic1n to the Texas Energy and Natural 

Resources Advisory Council (TENR/\C) Jor federal funding to conduct technical 

assistance (detailed engineering analysis of thE.' building») if desired**, (f) technical 

assistance (T A) analyst conducts the technical assistar~ce analysis, (g) technical 

assistance ,analyst writes report (see Technical Assista.nce Report Format) 

identifying fUrther maintenance and operating procedures and the energy 

conservation measures, (h) initiate (implement) the maintenance and operating 

procedures identifi ed by the technical assistance ana.lyst, (i) submit an application to 

TENRAC for federal funding for energy conservatior~ measures (ECM} recommended 

in the technical assistance report, if desired**, (j) purchase and install the energy 

conservatIon measures, (k) monitor energy savings prIor to and subsequent to the 

installation of energy conservation measures (see Section 3.1). 

2. Technical Assistance and Energy Conservation Measures applications must be 

submitted in duplicate with supporting materials. Therefore, institutions must 

submit one original and one copy of the Energy Conservation Measures application, 

each accompanied by the Preliminary Energy Audit Report, the Energy Audit 

Report, and the Technical Assistance Report. 

3. See Section 3.4 for application submission dates. 

Source: Plan of the State of Texas for Technica.l Assistance and Energy Conservation 
Measures Available to Schools, Hospitals, Units of Local Government and Public Care 
Institutions, Texas Energy and Natural Resources Advisory Council, 1980. 

*The preliminary energy audit (PEA) form and the energy audit (EA) form are included in 
the Ener Auditor Trainin Manual developed by the Texas Energy and Natural Resources 
Advisory Council TENRAC. Also see Appendices A and B. 

**See Section 8.3 for schedule for submissIon of applications to TENRAC. 
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4. Funding will be awarded by the following categories: (a) schools and hospitals 

technical assistance, (b) schools and hospitals energy conservation measures, (c) 

schools and hospitals technical assistance severe hardship, (d) schools and hospitals 

energy conservation measures severe hardship, and (e) local government and public 

care technical assistance. 

5. The technical assistance grant ranking criteria include (a) Btu/G.S.F./ Annual 

Operating Hours/Year, * (b) $/G.S.F./ Annual Operating Hours/Year, (c) potential 

energy savings chart, (d) implementation of an institutional energy management 

plan, (e) cost of the TA per gross square foot, and (f) energy savings resulting from 

maintenance and operating procedures (see Section 6.1 for weighting factors). 

6. The average conservation measure grant ranking criteria weighting factors include 

(a) average simple payback, 0.24, (b) conversion to renewable and coal, 0.18, (c) 

quantities of types of energy saved including oil, natural gas, and electricity, O.li', 

(d) climate within the state, 0.16, (e) technical review of technical assistance 

reports, 0.15, and (f) energy management plan implementation, 0.10 (see Section 

6.2). 

7. All T A and ECM grants will be awarded on a building-by-buildlng basis unless an 

ECM grant application is for a common measure(s) for a complex of bUildings (see 

Section 7.0). 

8. No building which is part of a complex that has received a grant will be awarded a 

grant on the basis of application as a single building except as provided below: 

(a) If a measure is for a central power plant building which serves a complex, 

applications may also be submitted for single buildings within the complex. 

(b) If a common measure or measures serving a complex of more than three 

buildings is not physically installed in any of the buildings in the complex (e.g., 

pipe system from existing solar energy system to serve more bUildings, pipe 

insulation) and the total cost of the measure(s) is (are) less than $75,000, the 

applicant may also submit an application for any givern building in the 

complex. However, such buildings are not eligible as part of a different 

combination of buildings (complex) within the institution (see Section 7.0). 

-!(-British thermal unit (Btu) per gross square foot (G.S.F.) per annual operating hours per 
year. 
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The amount of the technical assistance grant shall be the least of (1) the application 

request, (2) $50,000, or (3) the following limits: 

(a) $0.10 per G.S.F. for primary and secondary buildings, 

(b) $0.15 per G.S.l~ for post-secondary buildings, 

(c) $0.20 per G.S.F. for hospital buildings, 

(d) $0.15 per G.S .. F. for buildings owned by units of local government, and 

(e) $0.10 per G.S"F. for public care buildings (see Section 7 .1). 

It should also be noted that those applications with the lowest cost per gross square 

foot (G.S.F.) by program category will be given the most credit toward TA grant 

application rankings (see Section 6.1.5). 

10. There are graduated limitations on the amount a single building owner may receive 

for T A and ECM prior to the funding of an established range of the highest ranked 

applications. Thus, the highest ranked 20 percent of applications will be awarded 

funding before any single building owner will receive more than 15 percent of the 

total funding for T A and ECM. The same provision applies to the second 20 percent 

of grant applications. The bottom 60 percent will be awarded funding 1n descending 

order of priority (see Section 7.1). 

11. No building owner shall be permitted to apply for grants on a 50 percent federal (or 

less) and 50 percent institutional matching funds basis for some buildings and also 

apply for severe hardship funding for other bulldings during the same grant program 

cycle (see Section 8.1). 

12. The amount of funding for severe hardship grants will be based on a technical review 

of severe hardship statements which include financial status information (WF:::0.80) 

and the ratIo of the amount expended on energy to the total operating budget 

(WF::;O.20) (see Sections 8.2, 8.2.1 and 8.2.2). 

13. TENRAC has developed a required format for the technical assistance reports. This 

report format will be required for all technical assistance reports submitted to 

TENRAC with ECM applications after September 30, 1979, as well as all technical 

assistance funded by federal grants (see Section 15.1 and i\ppendlx F). 

14. Applicants should notice state requirements added to the content of the technical 

assistance report including a description of the interdependence of measures and a 

description of energy savings calculations and procedures (see Section 15.2) • 
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SUMMARY OF THE 
MAJOR PROCEDURES AND ACTIVITIES OF THE FEDERAL 

REGULATIONS AND THE STATE PROGRAM 

Phase I: Preliminary Energy Audits (PEA) and Energy Audits (EA) 

1. The first year of the program began with date of publication of Phase I rules in 

the Federal Register, April 2,1979. 

2. The State application for PEA/EA funds was submitted to DOE on April 30, 

1979. DOE awarded the PEA/EA funds to TENRAC on June 22,1979. 

3. Energy Audit grant applications for institutions were available November 21, 

1979. The deadline for submission of EA grant applications was February 15, 

1980. 

4. Major components of the PEA include building size, operating schedule, major 

energy using systems, energy use and cost by month, past energy conservation 

activities, renewable energy resource potential, and building energy savings 

potential. 

5. The components of the EA include energy auditor certification, descriptive 

building data including major fuel systems by type, climatic and roof charac

teristics, maintenance and operating procedures, prior energy savings, and 

simple retrofit recommendations and assessment. The EA shall include an on

site audit. 

6. Eligible buildings (a) must be owned by schools, hospitals, units of local 

government, and public care institutions; (b) must be heated or cooled and not 

leased (unless there is documentation of intent to purchase); (c) and constructed 

on or before April 20,1977, as identified by date of occupancy permit. 

7. Since T A and ECM grants will be awarded on a building-by-building basis, the 

PEA and EA must be on a buUding-by-building basis. An ECM application for a 

complex must also include a PEA and EA report for each building in the 

complex. 

8. Although personnel of the building owner should attend energy auditor training 

to obtain instruction in conducting an on-site energy audit including the 

identification of maintenance and operating procedures and potential energy 

conservation measures as well as instruction on completing the PEA and EA 

reports, the energy audit grant funds shall be used to em ploy an engineer, 

Source: Plan of the State of Texas for Technical Assistance and Energy Conservation 
Measures Available to Schools, Hospitals, Units of Local Government and Public Care 
Institutions, Texas Energy and Natural Resources Advisory Council, 1980. 
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9. 

10. 

architect-engineer team or experienced energy auditor under the supervision of 

an engineer to conduct an on-site energy audit. 

There must be a financial interest disclosure by the energy auditor. 

A copy of the PEA and EA must be maintained by the building owner. One copy 

of the PEA and EA must be submitted with both the original and the copy of the 

T A application; and one copy of the PEA, EA, and TA report must be submitted 

with both the original and the copy of the ECM application. Thus, two 

complete sets of each application with attached documents must be submitted. 

11. The initiation of maintenance and operating procedures recommended in the 

energy audit is a prerequisite to submitting a technical assistance application 

unless an exception is granted as provided by 10 CFR 455.41(d). 

12. Buildings used primarily for administration (more than 50 percent) are not 

ellgible for energy audit grants with the exception of local education agencies. 

(Local education agencies are not eligible for T A or ECM grants.) Local 

governments should interpret this provision to exclude buildings which are used 

more than 50 percent for internal administrative functions such as payroll 

processing, personnel recordkeeping, pension system accounting and other 

sources provided to the employees of the local governmental unit. 

13. 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 r then an on-site 

energy audit is not required. Otherwise, an on-site energy audit is a 

re quirement. 

14. Eighteen energy auditor training sessions were conducted in sixteen (16) 

locations throughout the State during May, 1979. Subsequent EA training will 

also be conducted by TENRAC. Notice of fA training programs will be sent to 

all eligible institutions. 

15. Energy auditors must attend the TENRAC energy auditor training program or 

document appropriate skills and experience by attaching educational transcripts 

and resumes of applicable work experience relating to knowledge of building 

mechanical, electrical, and energy use systems. An engineer who conducts the 

energy audit may affix his/her professional seal to the energy auditor certifi

cation statement in lieu of attaching applicable work experience and 

educational materials. 

16. TENRAC wlll conduct follow-up reviews of energy audits conducted at institu

tions as required by federal reguh"~ions. 

17. An institution will not be reimbursed for PEA and EA costs committed or 
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expended by the institution prior to the awarding of energy audit grants by 

TENRAC. 

18. The costs of conducting preliminary energy audits and energy audits shall not be 

used as in-kind match for technical assistance or energy conservation measures. 

19. Costs related to the institutional administration of the PEA and EA programs, 

including the costs of completing energy audit applications, shall not be claimed 

as in-kind match credited toward the energy audit project cost as identified in 

the application. 

Phase II Technical Assistance (T A) and Energy Conservation Measures (ECM) 

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 conservation measures. Energy conservation measures 

involve the installation of materials and (:!fJ1lipment and the physical modifi

cation of the building to save energy and related costs. 

2. 

3. 

For both TA and ECM, buildings must ':>e owned by public or private non-profit 

schoolS, hospitals, units of local government, and public care institutions. 

Eligibility for TA requires that an energy audit must have been conducted (the 

EA includes the PEA) and the recommended maintenance and operating 

procedures initiated (implemented), unless the building owner justifies the 

reasons for not implementing the maintenance and operating procedures, prior 

to ,submitting the grant application. The application would then be submitted in 

accdf.<dance with federal regulations and the State Plan. 

4-. In accordance with federal regulations and the State Plan, 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. 

The analyst must also have had appropriate train;ng and experience in electrical 

and mechanical systems and energy using systems of buildings as well as 

experienc;:e in conducting most aspects of the detailed engineering anaJyses 

described 1n Section 15.2 of the Plan including energy savings, energy cost 

savings and payback period analyses. 

5. The technical assistance analyst must have no financial Interest in supplying 

materials and equipment for ECM. However, he/she may be involved in the 

design and supervision of the ECM provided the institution follows competltive 

procurement procedures for project design and supervision. 
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6. Eligibility for ECM requires that a technical assistance (detailed engineerIng 

analysis) must have been conducted according to 10 CFR 455.42 and the State 

Plan, and the recommended maintenance and operating procedures of the EA 

;lnd T A report initiated (implemented) prior to the submission of the ECM 

application unless the bullding owner justifies the reasons for not implementing 

the maintenance and operating procedures. The application would then be 

submitted in accordance with federal regulations and the State Plan. Each 

ECM must have a simple payback period of not less than 1 year nor greater than 

15 years, and the estimated useful life of the measure must be greater than its 

simple payback period and the remaining useful life of the building.* 

7. The TA report shall be evaluated as part of the grant ranking for each ECM 

application. 

8. There are cost limits established on the amount of the TA grants as well as 

graduated limits on the amount any given building owner may receive. 

9. The amount of federal funding for T A and ECM will be an amount up to 50% or 

up to 90% in cases of severe hardship. The institution must provide the balanCe 

of the project cost. 

10. One copy of the TA report, TA application, and ECM application should be 

maintained by the building owner. One original and one copy of the T A 

application and the ECM application should be submitted to TENRAC with the Co 
PEA report and the EA report attached to each application. Each ECM 

application must also be accompanied by a TA report. 

11. Technical assistance applications will be ranked on the basis of the potential for 

saving energy as well as various program incentives. 

12.. T A expense (not claimed as match for the TA grant) incurred on or after 

November 9, i978 may count as in-kind match on the ECM application upon 

approval of the Secretary of Energy. 

13. Only one TA grant and one ECM grant will be provided for any given building or 

complex (a complex is a group of two or more buildings at the same location for 

which one or more common measures are requested). 

14. Buildings used primarily (more than 5096) for administration are not eligible for 

technical assistance and energy conservation measures. Local governments 

should interpret this provision to exclude bUildings which are used more than 50 

*All references to simple payback periods may be modified as a're::.ult of the life cycle 

costing methodOlogy adopted subsequent to the printing of the State Plan. 
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percent for internal administrative functions such as payroll processing, person

nel recordkeeping, pension system accounting and other services provided to the 

employees of the local governmental units. 

15. The institutions shall keep records and reports including (a) a report submitted 

each January and July on the progress and financial status of the project (b) a 

final report on TA and ECM projects submitted within 90 days of project 

completion - the T A final report shall include the TA analyst report and plan 

for implementing maintenance and operating procedures and acquiring and 

installing energy conservation measures; the ECM final report shall include a 

11st of energy conservation measures acquired and installed with final projected 

payback periods and a statement that the ECMs conform with the TA report 

and ECM application and (c) 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. TENRAC wlll provide a required format for 

all reports in order that such information may easily be analyzed and reported 

to DOE by TENRAC in a consistent manner. 

16. The costs of conducting preliminary energy audits and energy audits shall not be 

used as applicant match for technical assistance or energy conservation 

measures • 

17. Costs related to the institutional aJi'nlnistration of the TA and ECM programs, 

including the costs of completing T A and ECM applications, shall not be 

claimed as applicant match credited toward the TA or ECM costs as identified 

in the application. 

18. Because of the need to implement some energy conservation measures during 

the summer months prior to the notice of grant award, an institution may 

implement measures identified on the ECM application and the TA report up to 

an amount which is equal to the non-federal match. Such ECMs must be 

completed with non-federal match only and initiated after the application 

deadline date established by TENRAC. Such ECMs must be identified fully in 

the TA report and the ECM application; and the ECMs must meet all eligibility 

requirements identified in the federal regulations and the State Plan. Such 

ECMs will also be included in the data used for grant ranking. 

19. Institutions must use competitive procurement procedures in securing the 

services of the technical assistance analyst(s) and in all costs relating to energy 

conservation measures induding project supervision, design, instaHation, and 

purchase of equipment and materials. The selection should be based upon the 

appropriateness of services and items for the project. 
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TOTAL ENERGY MANAGEMENT: 
UNDERSTANDING ENERGY USE AND SYSTEMS 

Buildings have three fundamental systems which affect energy use. These are 

energized systems, nonenergized systems and human systems. 

Energized systems are those which consume energy directly. Typical 

energized systems include those used to provide heating, ventilation, cooling, 

humidification, dehumidification, lighting, hot water heating, interior con

veyance, waste handling and cooking, as well as various pieces of equipment 

such as typewriters and computers. 

Nonenergized systems are those which do not consume energy directly, but 

which do affect the amount of energy which an energized system must expend 

to get its job done. Typical nonenergized systems include walls, windows, 

floors, roof, ceiling, doors, etc., as well as weather, landscaping, siting, and 

similar factors. 

HUman systems comprise those persons who somehow have an impact on 

when and in what quantity energy is consumed. These persons include staff and .. 
visitors. 

If each component of each system functioned as efficiently as possible, the 

absolute minimum amount of energy required to get the job done would be expended. 

Although this absolute minimum is an ideal seldom achieved in fact, it nonetheless 

stands as the ultimate goal of any energy management program. 

Using a common example of the interaction of energy systems may help. The 

example is the automobile. Three methods can be used to reduce the energy 

consumption of a typical car. 

The first method is to drive the car less, an end use restriction. It is a 

completely acceptable approach, providing that the car is not used less than it is 

needed. 

The second method considers driving habits. This would mean driving the car at 

50 MPH, avoiding panic stops, pressing the accelerator as if there were an egg 
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between it and your foot, and so on. This relates primarily to hUman systems and 

habits, and would be similar to turning out lights when not needed, closing exterior ~f;f 

doors and windows when air conditioning is on, etc. 

The third method ensures that all systems in the car which affect energy 

consumption are operating as efficiently as possible. This requires consideration of 

applicable end use rest]ictions and driving habits covered in the first two methods, as 

well as close-up analysis of other factors which affect energy consumption. The most 

obvious "other factor" is the engine. If it is in tune, it will run efficiently. But other 

systems also are affected. Radial tires generally give better gas mileage than 

nonradials. Any set of tires inflated to the correct pressure gives better mileage than 

those which are underinflated. Tinted glass reduces interior heat gain which means 

the air conditioner runs less and so consumes less energy. The exterior finish of the 

car, when waxed and smooth, has less wind resistance than one which is 

comparatively rough. Less wind resistance means the engine has to work less which 

means more efficiency. 

Obviously, the third method is the one which is most desirable. It exposes all 

the different ways in which energy consumption is affected and so creates numerous 

options -- some more effective than others -- which can be implemented to reduce 

energy consumption. This not only means more potential energy savings, but also the 

ability to pick and choose among those options available to reduce consumption in a 

manner most compatible with time and budget available. And that is essentially what 

the Energy Audit is intended to do. 

Although a building is obviously far more complicated than a car, the basic 

principles remain the same. Maximum energy savings are achieved by considering all 

the options, the way in which different options impact upon one another, the potential 

benefit versus cost, and numerous other factors. It should be stressed, however, that 
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maximum benefit comes from maximum efficiency. Using an untuned car less does 

not make it more efficient. However, if the car is driven less, driven well, and kept 

in tune, etc., the least amount of energy is consumed every tIme it is used. 

With the above in mind, consider how a building's heating and cooling system is 

affected by other elements of the three energy systems. 

The factors which influence heat loss and heat gain, and a few of the many 

steps which can be taken to reduce their impact, are as follows: 

Infiltration: Infiltration refers to the passage of outside air into a bullding 

tht'ough apertures such as cracks around windows and door jambs, doors and 

windows left open, outside air dampers which do not close tightly, etc. In 

winter, infiltration causes heat loss. The cool, outside air which enters the 

building must be heated to meet desired conditions. During summer, infiltration 

causes heat gain. The warm outside air which enters the building must be 

cooled to meet desired conditions. In many cases additional energy must be 

expended to humidify, dehumidify, or filter the outside air. 

Energized, nonenergized and hUman systems all affect infiltration. If a 

building's air handling system maintains a positive air pressure in the building so 

that interior air pressure slightly exceeds exterior pressure, then infiltration is 

largely eliminated. Nonenergized systems are involved because the condition of 

the building's exterior envelope, doors, windows, etc., determines the number, 

size and location of infiltration access points. Human systems are involved 

because people are responsible for leaving windows and doors open, as well as 

for observing, reporting and correcting deficiencies which cause excessive 

inflltration. 

Transmission: Heat transmission refers to the amount of heat transmitted 

into or from a building through the various components of the building envelope, 

primarily exterior wails, windows, doors, skylights, roof and floor. The amount 

of heat loss or gain effected by transmission depends on the difference between 

indoor and outdoor temperatures in accord with the basic principle of heat flow. 

This principle, states that heat always is transmitted from an area of higher 

temperature to an area of lower temperature. Accordingly, during winter, heat 

flows from the interior through the building envelope to the exterior. During 

summer the process reverses and heat is transmitted from outside to inside. 
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The rate of transmission depends on the composition of the various materials 

utilized in construction of the building envelope. This rate can be affected by, 

among other things, additional insulation or storm windows, especially on those 

portions of the building most affected. 

Ventilation: Ventilation IS the term used to describe the function of the 

mechanical ventilation system which draws in fresh outside air. Ventilation 

impacts on a heating and cooling system in the same way that infiltration does, 

but in much greater quantities. The rate of ventilation is referred to in terms 

of cubic feet per minute, or CFM. The greater the CFM, the more heating or 

cooling is required to offset the heat loss or heat gain caused by the 

unconditioned air that is brought into the building. In many instances, the single 

most dramatic energy conservation measure -- and one achieved with virtually 

no expense -- involves reduction of the ventilation rate. 

Lighting: Lighting contributes to a building's heat gain in direct proportion 

to the wattage of lamps involved. Heat gain is generally beneficial in winter 

months because it provides heat which otherwise would have t;-~ be provided by 

mechanical systems. In summer months, of course, the mechanical cooling 

system must compensate for the heat gain from light sources. There are many 

techniques available to modify lighting systems while keeping them consistent 

with the need for proper illumination. Several of the techniques involve humar~ 

systems; that is, the way people use -- or do not use -- lighting for maximum 

efficiency. 

Solar heat: Solar heat, like the heat of light, contributes to heat gain 

throughout the year. The specific effect of solar heat depends on the 

geographical area involved, the intensity and direction of the rays, the 

materials which comprise the building envelope, color and texture of walls, 

extent and type of solar controls, and other factors. Numerous nonenergized 

systems -- such as blinds and drapes -- can be utilized to make maximum use of 

solar effect. In many cases the effectiveness of human systems (e.g., closing 

the drapes at the correct time) will determine how well the nonenergized 

systems work. 
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Equipment: Virtually all energized devices including business machines, 

coffee makers, printing presses, television sets, etc., contribute to heat gain. In 

some unusual cases this heat, or portions of it, can be recovered from one part 

of a building where heat is not needed and be ducted to another part of a 

building which requires heat. 

Occupants: People contribute to heat gain whenever the room temperature 

falls below their body temperature. People also affect the moisture content of 

air through perspiration and exha!ation. The way in which different types of 

spaces a.re utilized will determine the extent of heat gain involved. 

In almost all cases, those factors which contribute negatively to heat loss 

and heat gain can be modified to a greater or lesser extent. Modification can 

reduce the load placed on heating and cooling equipment and so the energy 

required for the equipment's operation. 

Any modification must consider the human element. But individual comfort 

need not be severely affected while substantial savings are attained. 

It is not an indictment of operations and maintenance personnel to state that 

almost all buildings, public and privately owned, are enormous energy wasters. 

Savings of at least 15% should be easily realized with little or no capital cost. Other 

improvements will usually provide another 15%-20% or more, depending on many 

factors, but at greater cost. Improvements that are costly should be selected on the 

basis of how quickly the energy savings pay for the improvements. 

School, hospital, local government and public care buildings serve a variety of 

purposes. They can include: 

* general office buildings 
* warehouses 
* jails/police facilities 
-)(. fire stations 
* motor pools 
* utility buildings 

All of these have different primary purposes 

* special treatment centers 
* primary and secondary 

schools 
* colleges and universities 
* nursing homes 
* others 
and construction. Generally, 

however, each has energy-using characteristics that can be categorized into four 

major systems: HV AC, Lighting, Building Envelope and .Ancillary systems. 

Source: Total Energy Management for Hospitals, Department of Health, Education and 
Welfare, Publication No. 78-613, Hyattsville, Maryland, 1978, pp. 3-611. 
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Later tabbed sections describe some important aspects of these systems. These 

descriptions are helpful in understanding the philosophy behind, and the significance 

of, the recommendations contained in succeeding sections of this training manual. 

The relative usage of energy by the various systems va.ries according to type of 

agency and building uses: 

Schools 

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 utilized in a number of ways. 

Although these percentages will vary, the heating, ventilating, and air conditioning 

systems (HY AC) usually represent the greatest single usage. Lighting and general 

electrical represent the second major category • 

HVAC -(,5% 
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HOT WATER -3% 

fOOD SERVICES -7% 

~---lIGHTING 
GENERAL ElEaRICAl-15% 

MAJOR ENERGY END USES IN A TYPICAL U.S. EDUCATIONAL INSTITUTION 
(Adapted from Energy Audit Workbook for Educational Institutions, Fuel & Energy 

Consultants, Inc., 1978, Page 2) 
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Hospitals 

Nearly 90% of all U.S. h'Jspitals 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; lighting and wall receptacles 

often represent the second highest end use. 

STERILIZATION/INCINE!1ATION ·2% 

MEDICAL EQUIPMENT - 4% 

fOOD SERVICES -7% 

HVAC ·60% ---.;-..... 

~--- LAUNORV -12% 

LIGHTING, MISC. ElECTRICAl-1S% 

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, 1978, Page 2) 

Public Buildings 

Although consumption 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. 

Energy uses for other types of local government buildings (i.e., warehouses, 

jails, etc., are not available). 
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LIGHTING -11% SPECIAL FUNCTIONS: -13 % 
• Elevators 
• exterior/Security Lighting 
o Hot Water 
o Misc. Electrical 

MAJOR ENERGY END USES IN A TYPICAL U.S. OFFICE BUILDING 
(Adapted from Energy Audit Workbook for Office Buildings, Fuel & Energy Consul

tants, Inc., 1978, Page 2) 

Long-Term Public Care Facilities 

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

comprehensive energy management programs, usually exhibit a typical energy con-

sumption when compared to other buildings of a similar type, size, use, and climate 

zone. It is not unusual to discover total energy consumption in the range of 

300,000-360,000 BTU's per gross square foot per year, especially in the cooler 

climate zones. 

The figure below indicates typical energy uses for a nursing home facility. 

Notice that space heating, cooling, ventilation, and lighting contribute to over 

three-fourths of the total consumption of the :acility. These areas, then, represent 

major energy conservation opportunities. 
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MEDICAL EQUIPMENT '4~ 

A._-- FOOD SERVICES ,7% 

LAUNDRV -9~ 

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) 
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UNDERSTANDING ENERGY BILLINGS 

The first step in any audit is to review all utility bills for the past few years. 

This mayor may not uncover some discrepancies, but it will provide a better 
\ 

understanding of energy billings and give you a handle on where and how energy is 

consumed in the building. 

In most cases a bill will include charges for: 

Energy: Most electric utilitI~s use a declining sliding block approach for 

the energy charge; that is, so much per KWH for the first 1000 KWH, so much 

per KWH for the second thousand, and so on. In most cases the more KWH you 

consume the less per KWH you pay. 

CUstomer Related: Some utilities add what is called customer-related 

costs. These comprise a special charge which reflects part of the distribution 

investment, part of the operating and maintenance costs, costs for accounting 

and collection, and so on. This is generally included in the rate base. 

Demand: The demand charge is designed to make the customer pay his fair 

share of the utility's fixed investment in the production, transmission and 

distribution equipment required to meet his maximum requirements. The 

charge is based on the rate at which electricity is consumed" The more used at 

any given time, the larger the utility's investment in generation, transmission 

and distribution systems h as to be. For example, consider two users: A and B, 

both consuming an equal number of KWH each day. User A consumes electric 

energy 24 hours a day and user B consumes it eight hvurs a day. User B requires 

the utility to have generating and distribution capacity three times the capacity 

required to serve user A during the 16 hours per day that B is not operating, so 

user B is billed for this extra investment. 

The consumer's actual demand is computed as the average amount of 

energy consumed in a predetermined interval, usually 15, 30 or 60 minutes. 

Regardless of the interval, the highest demand recorded during a month 

becomes the actual demand for the month. 
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The effectiveness with which energy is used is rated in terms of load 

factor: 

Load = 
Energy Used (in KWH) 
Highest Demand On KW) 

1 
X Time (720 hrs, usuaHy). 

For example, if you consume 700,000 KWH in a 30-day period and during 

that time establish a peak demand of 1500 KW, you would have a load factor of 

64.8%. 

In essence, the lower the established demand, the higher the load factor; 

the higher the load factor; the lower the relative cost for electric service. 

The techniques used most often to improve load factor are demand 

management and demand control. The two are not synonymous terms. Demand 

control refers to the electro-mechanical procedure of load shedding. Demand 

management encompasses demand control as well as other activities which can 

help reduce demand charges even more. 

Low Power Factor Penalty: Another charge sometimes applied is a penalty 

for "low power factor." The power which must be supplied to any induction load 

such as induction motor, transformer, fluorescent lamp, etc., is made up of real 

and reactive power. 

Real power, or the working power, is measured in kilowatts (KW). The 

reactive, or magnetizing current, is required to produce the flux necessary for 

the operation of any induction equipment. Without magnetizing current, energy 

could not flow through the core of a transformer or across the gap of an 

induction motor. The unit used to measure reactive power is the kilovar or 

KVAR. 

The vector sum--not the arithmetical sum--of the real power and the 

reactive power is the apparent power, measured in kilovolt-amperes or KVA. 

Power factor is a ratio or real power (KW) to apparent power (KVA) or, 

Power Factor = Real Power (KW) 
Apparent Power (K V A) 

Electric utilities must provide both real and reactive power for their 

customers. Reactive power does not register on a kilowatt hour meter, but 

producing it still requires the utility to put additional investment into 

generating, transmission and distribution facilities. 
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Many utilities make up for the expense of producing reactive power by 

including power factor provisions in their rates. As it so happens, many utilities 

are defining low power as anything less than .9. 

Some power factor improvement will prove worthwhile if your electric use 

meets one or more of the following conditions: 

* power demand is recorded on bill (in K VA); 

* electric rate has a K V AR or power factor penalty clause; 

* there are problems with voltage regulation or chronic low voltage, or 

* load growth limits capacity and you need more capacity. 

Causes for low power factor' typically are Jightly loaded motors which draw 

an excessive amount of reactive power and increase energy losses in the overall 

distribution system. Power factor correction can be made through installation 

of capacitors. It is advisable to review the need for and amount of power 

factor correction on specific types of loads with either the utility, equipment 

manufacturer, or your consultant • 
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DETERMINING HOW MUCH ENERGY YOU USE 

The only way that you can determine if you are saving energy and dollars is to keep 

accurate records. The best sources of information for those records are your utility bills 

and meters. The purpose of this section is to explain how to interpret your utility bills 

and how to organize that information so that it is meaningful. 

The following two pages illustrate how to record data from your utiliity bill on 

energy data sheets. The first page demonstrates how to record one month's energy bill 

information. The next time period's data is to be recorded on the next line. (If you have 

utility bills from several past years, it would be wise to select a baseline year such as 

1975 or 1976 so that you can compare your present usage to it.) 

The next page explains how to record electrical data. The same type of information 

can be recorded for other types of fuel sources on separate data sheets. (Blank data 

sheets are supplied in the Appendix so that you may begin your own energy data 

coll ection.) 

After recording your final month's fuel consumption, add th~ monthly fuel 

consumptions. Record the total annual consumption in the "totalll row. 

Please note that two conversion factors are used for both electricity and steam 

consumption. Th,~ larger figures indicates the values to be used in reporting in compliance 

witi'. the April 2, 1979, Federal Register, Part VI, Department of Energy, Energy Measures 

and Energy Audits Grant Programs for Schools and Hospitals and Buildings Owned by Units 

of Local Governm ent and Public Care Institutions: Section 450.42 (a)(ll). These larger 

figures represent point of generation values and include transmission losses and production 

inefficiencies. 

The smaller of the conversion factors for electricity and steam are to be used for 

institutional record keeping since these reflect on-site consumption. Rernf!mber, these 

factors are standard conversions and are not adjusted for altitude. 
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Although the format of your utility bill may be different, the contents are the same. 

If you have a question, call your local utility for an explanation. 

3-16 

-----------~---------------------- -,--



A B 
.J: 

E MI·.dlngO .... ~\yH U.rd 

~ I~' )\1 I III l : "-!~I' ~ It \""1 

I~n f 

f~h 

M., 
Apr i 
Ma, 

lun 

lui 

; 4ug , 
~p ! 
Or! 10-/9111-20 2K030 i 

No> 1 
O .. C i 

Column Blol.I, I 
On-SIlt BTU • I • 

CDn\>t'tSKln h clot 3413 3413 

ToI.1 BTU', i 
Celumn B Tol.l, I 

I 
PoInl of Cemr.lion • I • 

BTU Conwni<m f •• lor 11.600 11.600 

Tolal BTU', I 

Energy Data FOum 
c o E f G 

FcA·~~IC.Olf 101"(0$1 S!KWH 
MN'Urt'd Odnand K\\ SCOSI 

Ad""lmfll' '$ D"f.' F ff6' G 

',l{~I'1 I 11,'" I! 111{1 '11 H,\\I '1IIRI'1 H·'" ( URRfr-. Ti BAM ( URR!r-.l BA~E 

J 1 ! 
I I ! 
, i I I , 
1 i I i 
I ! ! 

, 1 

, I 
i I ! I : , I , 
j 

IIOJlo: $1,/:;;'07;- ills.o€:> 1 f141.!.t07 i 

1 I , 
j 

I I 
I I 

~ 

fUC'flHCITl I.\\H '1\ NOTeS. 'h~ ... lclf'm , .... m\("1"Irk~ I,· 

ItI'IHllt!l, 

Hu·It1lfl~ 

bl .. 1 \\I"Mt'\~ ('fl)C; un1t..,t It It ,~ 

Kdh'" (Ji.L J..(·pl n'lOn!hh \UU \\11, ~~' heM 

A Pu6/IC- 5a.b.a~ I 
pUP' tl\" ux.,.' ttwn!.,., ( u,h(-t'\J" 

hut': Pw/.!.rJm, Jtt' 

YOU RUT I LIT yeO M PAN Y 

02 010 ZO 

7703 CCF XoP~lb80~ 

28080 KWH XoOOOb43= 

t 

1 
I 
! 

! 

.. M 
1 
! 

i 

CU:tRf.NT ,",'~n" u".'01 ",,,nih 

fJASf nwan, th<, """·",,,,1<'1,0,, 
"'o,",'n of \nUr ha .... ' \C'.,l" 



Energy Data form 
A 18 C D IE f G 

W.u..d c ... Cco, c.. CC>I IIdjllSl..,...' 
lQUIC"" $/CCf 

eel" ,c·o·j; HB'~ w."<n;l~1l<M 

moM 'To C'lJU~I"'T RASE CURRIi'>iT RIISE CURRE"T MSE (lJURE" "<\SE ClIRR£Nr BA.SE CURR£"" BAS! 
Ian 

f~ 

r-r--r--+---~--+---4---~--~--~--~---+--~---~---,i--~ Mol' 

Apr 

May 

lun 

I<tI 

Allg 

s..., 
<XI Itrl, /1'20 77(),3 , $.1'/ 
No, 

OK 

TOTAL 

DTU NATUI1AlGAS (ll 'YR NOTES; ~",,","IIll...mm,O Cu:mENTmeJln.''''' .... I'''''''tr, 

~ fAdor .103,1;00 .103,1)00 / Ix' ~ \\flrl<in;; dO<umm, If'''' OAs[ ,no ... ", II ... "m."p .. ,,'Vrt~ 
'-aluf.IC ... ,R.h ..... , M::L ",,,1 monlhl, you \\111 '>l. ... ho\, 

\'!!I<:ClMi)OO'" ~""'1lY Con-twa' ... .,Ih 01 ,,,'" ba .. • \1'3' 

TcUIIITU'. s.".ldtnJ.! Yeur Insf,¥ut/ol>'/ lioI'1Prograll1Sdte 

NOTE: Billing units may vary according to your utility'n billing procedure. For enamplc, natural ~~G 
~y be billed in cubic feet {CF), in hundreds of cubic feet (CCF); in thousands of cubic feet (t4CF) t 
or in therms. since the PEA form uses MCF, CCF billings, ~hich are common to small buildings, 
nhould be converted to HCF on the PEA form by moving the decimal point one place to the left. ~he 
~xample above uses CCF because of ito common use in cany locations{e.g., 7703 CCF~ 770.3 MCF). 

'CA MOUNTe 

FCA A/'IooNT .. 

YOU RUT III T V COM PAN V 

04 010 20 

1703 tCf X.08!>b60a 

26080 KWH X, .. OQ064.3a 

PI-EASE PAY tHIS 
YOUR AVEfl.I<GE DAllY COST GA.Sa l!>1;r3 .. l9 EI..EC" ~:I6 .. 1b '@~~ii 
~~~~TION ~~~AJ~~"w'aVQu ~~~ !li'~U~"t~~.f~ve=rT1I 
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• 

• 

• 

DEVELOPING ENERGY CONSUMPTION DATA 

A form such as the one on the following page can be used to log energy consumption 

data. In addition to supplying data for the Energy Audit, they can be used to develop an 

Energy Utilization Index, or EUI. The EUI is a reference which reduces all forms of 

energy used (electricity, oil, gas, etc.) to one common base (British Thermal Units or 

BTU's) and divides that total by the total number of gross conditioned square feet in the 

building. The EUI is most useful as a ready reference which quickly shows changes in 

overall energy consumption from month to month, year to year, one month of one year to 

the same month in the following year, etc. It also facilitates comparisons between similar 

buildings enabling you to determine quickly which buildings are most energy efficient. 

Detailed Energy Cost and Consumption (ECC) forms are also provided. The optional 

information identified in these forms will provide for i'.l more thorough understanding of 

energy consumption characteristics of a building • 
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W 
I 

N 
o 

ENERGY USE IN BTUs PER SQUARE FOOT 

NONTII ELECTRICITY NATURAL G1\S 

CONSUMPTION DEMAND COST COST 
PER BILLION PIm 

KNH MILLION f\TU ACTUAL BILLED TOTAL KWH .M.CF BTU TOTAL MCF GALLON 

JI\N 

FEB 

Hl\R 

APR 

Ml\Y 

JUN 

JUL . 
l\UG 

SEP 

OCT ' . 

NOV 

DEC 

TOTAL 

. mul ti ply KWH x .0116 = MMBTU multiply MCF x 1.03 = MMBTU 

* Note: BTU per Square Foot: Divide total energy BTU by number of square 
feet of conditioned (heated and/or cooled) space in building 0(' faci'Jity 
metered for gas and electricity. 

• • 

-
OIL Other TOTAL ENeRGY 

COST 
MILLION PER MILLION 

--...£QS~ 
PER MILLION TOTAL 

BTU TOTAL GALLON Unit BTU TOTAL Unit BTU COST 
. -- .. 

, 

TOTAL ENERGY (in MMBTU) ____________ _ 

Gross Conditioned square feet * of _________ _ 

____ MMBTU/SQ.FT ./YR 

** " EUI of ____ BTU/SQ.FT ./YR 

**Remember to move decimal point of million BTU figure six places 
to the right to convert MMBTU/GSF/YR to BTU/GSF/YR 

• 

B'W PER 
SQ,PT.* 

-



• 
MBTU 

-

~ 

/ 

I 

• 
EUI COMPARISON CHART 

(complete by using monthly BTU usage from 
Energy Consumption Record on previous page) 

I 
-

1-- _ ... 
-

r--~ 

. _.- ._--.- .----. ... 

~-
_.-

.' - -- ---
-. 

-- --- -- ~--
•• ¥.~ -,-- ~--- -~--.. - .• ~--- -- ._- -'--~, 

'-- -' --~ -~ 

• 
Legend: 

- - - - Natural Gas Consumption 
....... Electricity Consumption 

---- Total Consumption 

I I 
~ --.- ----

0 

-- --

I -
. 

---I-.. _-
-~ •. -

~-----i -. .-
1 

0 

I -1 -- - - - --~ .-- _ .. ,--- .. ~- '- --- - - ~~-. 

I i --:........- -- ~. 

4 -. 
j 

. -- -- .~ .-- --- ... .-- ... .--. --
I 

----- -- ----I-- --
! 1---; 

i I I 
-r--

I . 
I ! I ! I f j 

i , I . ! I 

JF MA MJ JAS ONDJFMAMJJASONDJFMAMJJASOND 
Year 1 Year 2 



• 

• 

• 

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

Completed samples of Energy Cost and Consumption (ECC) summary forms follow. 

They are offered as a suggested method of monitoring energy consumption in buildings) 

especially before and after the implementation of maintenance and operating procedures 

and the installation of energy conservation measures. Such .information is required by 10 

CFR 455, Para. 455.63(c) of the federal regulations 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 consistent with the annual 

billing cycle for the building." 

See th e Appendix for blank forms • 
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------------------------- -----~--~-~--------

W 
I 

N 
C.J'1 

• • • 
(SAMPLG) 

U.T. S.A. (M.6.'N C~MPU$J ":"40( 
(i) ~UILDmG FII\H.E AND L D. HUHnER. 

(e) FlSC\LTI'.AR /Q,e:,-77 

(v) HETER TYPE: K. W. X ICVAR - DEl-lAllD PERIOD: -
ELECTRICITY: ..y. " KWH 

X OTlIEI\ - 15 Min. X Otller - Min. 

WNTR 10
3 

GROSS MYS DEMAND 10
3 ~ LOAD F1.n.L TOTAL roST 106 BTU 103 BTU 

SQ. Fr. III KWH [\fACTOR roST CHARGES PER TOT A L PER. SQ. FT. 
BUILDING BILLING KVA p.r. KW DEHAND \ ADJUST. KWH 

SIZE PERIOD CHARGE • 

t SITE SOURCE SITE SOURCE 

$ f (n 
cF 

(d) ee) ( f) (g (j) (k) (1) (m) (0) (p) (r (0 ) (t~ (u) 

SEl"IEHBIlR 790) Ii 30 ~LA. .92 ? \02 7,0(02, I' 31~ 0 a '57 ~G:7 '37.1..2.7 2.S3 4491.S" 15"2b(., 5.("'1- 10.05 
(ro4()} • 

OCTOBER 799.9 .32 ..:2L 8,130 o Q,9 I 3hO.$\ .~ g7.401 '2~ 7td 4,(04,5 1?/785 5.81 /9.78 
1I0VEHBE'R :5/ ,92 3416 7,55'5" I 3 4.9.~ I- ., 

8 ';)~ 1030 ~(}I/ tJ.S6 '1.02- 4IGl~.o 115,h55 5,7~ 19,?7 

DECEl-mER 53 .91 8.08{) C,,81~ 1.'2.1 SJ2 .50 12,310 4(0,95:1- ~. Sfh 4./47.'5 14,090 ? 19 f7 ,~Z 

JANI.lI\RY a.q ,Ql :; 130 C,,039 (,28Z.4- • 'S9 (4.'5h52 :;1,74-7 '2·4S 4.,"377.0 1487h 5,47 ff3. hO 

~l\Y ~~ ,91 5,130 (;,,c~ 59 (,~4.q.(P o '=>2 15 ~~e05 2.SI 4-dpo:"O 1?b75 G,7 Ce 10/57 
HARen 2t; ,92 3 13t;;, ~939 1\,4-4-,0 ,G,2 :;3'2.0 41.00/ 3.041 4!'581,0 113',790 S,i3 f9.49 
APRIL 32 ,92 !3 I~(o t;, 9-3 C) I.i332,B ,!55 2'2~6 39.74-7 2.~8 4,549.0 15',4-00 5,1.00) 19,32 

HAY ~o ,92 g oAo GBI~ ',14B.O .$1. 17 '2'2. 34 808 3.t>' 3/~I~.O 1~!3/7 4,90 1&,(05' 

JUNE 
~ :<0 .92 , 08D 681h 1,2foO.O ~?9 '3/25 88,809 3.08 4300,5 14,&16 5"638 (8,27 

JULY 
,I 3'2. ,92 8 02~ ~,tiJ9:3 1\30~.S ,(02 <'4~(,> ;;~} /18 ~.7r 4 1 4.'53.5 IS,13G, ;:;,57 18,02-

AUGUST 7C)9.Q ~g ,92 3,13(0 G/~39 1,198,4- • '35' 1010) ~S; 3$13 ").r~5 4,OQO.D 13.901 5./1 17.38 
AlIll'\.LlJ. ,l.,VC::t. 'AVG. AVG. AVGt 

'21.4.,1.2 roTALS 799.9 3CtJ5 ..,/ .02 ~,141 83,302 15J4~1.0 .~~ 19,139 4501"85 2.05" 52.770.5 179,3'53 6,5',0)7 

11..1 ~IVH ANN7~ DE:!-IAND\ 
341~ ~ NAHl! OrylcrR Ie IIrtLITYo CI T Y P (.1 r., L Ie SO;" V I G" / . 

'\..* (III) • (1) + un lC. (e) lC 24 hrR.J l,l (:;-: (r) + (d) K ADDRESS: P.D.8ox 'G.1~, 5.A .• T)I.,78'1J!l) 
(r) .. (1) :It 3.413 (u) .. (9) + (a) 

TELEPlONE: -512- 2ZS-k54-1 (8) .. (1) :It 11.60 (p) .. (0) + [<1) lC 1000] f* CONTACT: JIM F;;OWG ~ 
"#456, hlJ-5' -I P 

S A~AL ELECTRIC COST PER SQ. Fr ... ANNUt\L roTAL (0) + (d) .. 799,900::: (), 57 ~:S"~/"8~CTRIC RATE DESIGNATION: LL 

\ ANNUAL ELECTRIC BTU cosr/HHBTu (1,000,000 BTU) .. ANNUAl. TOTAL (0) .~ ANNUAL TOTAL (r) .. '52,770.5' -=- 18. 6 '5 (roST AT SITE) 
1 "1"-

*" INDICATE::; SOMI: PoHIBt.E' Et.JT!2.Y COIVf:'USIOrv j -~) , 

1 
0 
fl 
J 

rn , 
I) I 
() 

I 

u 

, 



• W , 
N 
0'\ 

U.1. S.A. (MAltJ CAM PU~) .... 401 
(a) BUILDING NAME AND :::. D. NUKBER 

FISCAL YEAR IQ7ca-77 
(c) 

NATU RAL GAS ; *-1 ~(M4"r' VflRY l='ROf.1 t-AOIJT~-TO-40VTII) ~ 
~~~ __ ~~~ ______ r-~ __ ~ ___ ~(b~)~J~~T~ro~m~Em~(~a~t~si~t~e)~==I=O=?~3======~B~TU~PE~R~C~U.~IT~'~ ____ ~.-r _________ n 

I-H)-IIT-H --r--10
3 

GROSS MYS BILLED J'UEL TOTAL I COST l 106 n T U FUEL~) 
IN M C F COST C11ARGES PER TOT A L roST PER 

10
3 FUEL 

n ! U 
SQ. n. 

BUILDING BILLING 

SIZE (d) PERIOD(e 

ADJUST. 

(f) (8) <of 

COST PER SQ. IT. <? 
SITE SOURCE PER 

(m) (n) SQ. IT.(o) 

Ii C F SITe SOURCE 

'f. "4-
(h) (J) (k) (1) 

I1HllTU 
~ 

SITE (p) 

2.. 77.5 49 1~~~~ __ ~B~20~.~I~_3_0~1 __ ~~~_~ __ ~_~ __ ~~I-~~~==~ __ ~ __ -r~~~r~~~t __ ~~r-_~~'O~&~ _______ ~~ 
30 I ,90 ~ 

SEPTl':HBER t~' S" . N.b.A. .07 5'Q;7 'l.15 '1.&.7 N.D. A. 

..Q.Q1QBER ~3B,7 9{ 13(4 2.0~ to?9.S ~700 .1 " 
{ 0 :59,4- 12,qJ ~~~-+ __ -4 __ 4-~~~3~~~--~~~~+--=--~~---r--~~--~--~~~i--+---!-~~-r __ J~,9~~~--------~ 

-4' 
mV!1:HBER { o:32s" .2~ 2139 .2.02- /094..4-

DECOOER I I <'a gJ, 5 ~oZ :3 '8 IJ.. 00 ,t) f ; 4f.t,'2 .29 Q.418 ~.07 120 s. { 
JANUARY 141~,O «2Bf» '55 1.~3 1.7(" 7 .20 2384- {. (09 (4l)0.~ 

FEBRUARY c, ~S,4- 315 ( -:>83 2,38 G87,4 , g32 .19 

Kt\lI.CII 7!(J I 3 3~7 1..8 1.,?/ o88S ,'2.1 I G. O)<j.. 1.,58 7~~~7 

APRIL c;)3'?/ 44-'2. '2.2.I~ 

MAY 80407 381 1915' 

JUNE 717. J 255' : 1 C,25' 

JULY 724.~ 85 /4G,0 

AUGUSt 82.~.1 "29 ~20.1 I/S 1 "503 

'0 '13,,4- 2113 . ANNUAL 
TOTALS -20,~S"7 

(J) - (h) r (£) (n) .. (1) of (d) 
(it) - (0 x (b) ... 1000 (0) .. (h) + (d) x 1000 
(l) - (I) x {b) ... 1000 (1) (p) .. (h) + (k) 
(m) - (k) + (d) ~ 

N.D.A. 

2.37 0/'3.Q 

'2.38 83/.3 
~,27 740.~ 
a.o~ 748·1 

2.,10 C,t/-O,h 
AVCf:t, 

IO,05~.G, "2,11. '\ 

~J 

{,lCo7 .'27 
10 00 (;, , '2 3 

.80;7 ,1.0 

{ .% "-t--_._-
, IG, '2.D3 

AV6. 

f '2..05' <1 .. - * 
* ---./ NAME OF CAS lTl'lLITY: C lTV PU~LlC !:'€QVICG" 

ADDRESS: 'P.Q,Bo>:Z<078, s.A'lr~.1828q 
IELEM101fE: 51 Z - -z 2 s - z 54-I 
COIITACTt JIM f30weN 
CAS RATE: IN DU1TIZ/A L. , CLASS A 

*3' i 

~-.--------------------------------------------------------------------------------------------------~ * //VOlcA-rc=.::; pos S {I'!>LG' F;;'NTfZ..Y CONF'US/OtV 
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W 
I 

N 
..... J 

la) 1l0lCOtllG HARE "XHD 1.D. NOtlli£R 

CHILLED WATER and 
STEAM/HOT WATER 

l-ONTII 103 GR()SS DAYS NET 
SQ. rr. IN BILLED 

BUILDING BILLING roN-HitS. 
SIZE PERIIlD CHILL" 0 

(f) (g) 
WATE'R 

(h) 

SErrE~mER 

OCTOBER 

OOVEtWER 

.J2ECftfll ~ 

..JAHHt\!jY 

JtIli!..li6.RY-. 

~L-

'" I'R 11. 

tv.y 

2Y!!L __ 

JUL.Y 

AUGUST 

** * * 
. 

* AlillUAL TOTAL 
** SAH!! AS AUGUST " 

(JII) • (II) x 0,,012 + (j) 
(n) • (.) x (1.0+) Factor (1) N.aA. 
(0) - illn) • (f) 
(p) - (Ia) ~ (ilJ x (l.(}+) l'I1ctor (1) N.O.A. 

• 
I 

I'IETER TYP81 (c) FlSC'.AL YI!.AR I 
I 

CIlILLED WATER ~mTER HFGR. 
I 

ST£AH METER ~ffGR. I CONDENSATE HEl'ER HFGR. 
(STRIKE ONE) 

I 
106 BTU 

,3 
NET fUEL ~ 10 BTU ENERGY ENERGY $ 

BILT.RD COST CHARGES TOTAL peR. SQ; IT. COST COST 
!-/}uJ'ru ADJUST. 

$ SITE SOURCR SITE SOUReR PER sQ.rr PER 

~ ~. ~IHlJTII(ra~t.D STEAM/1TW 
SITE (0) (j) (k) (1) (rn) (n) (0) (p) (r) 

-
I 

_ .. -
-

- ---
. 

--

* *:t ~.f * * It * *$ q, AVG. 

twtE OF trrIl.ITY I I 

(r) .. (1.) of qf) x 1002] ADDRESS I < 
(8) ... (0 of m) <-

TELEPllDNE I 

COIiTACT; 

RATeS: 



W 
I 

N 
--.J 

• 
(.) fiuILDIIIG RARE AND I.D. RllI'ffiER 

CHILLED WATER and 
STEAM/HOT WATER 

I-rJHTII 103 GROSS DA'iS NET 
SQ. IT. Iff BILLED 

BUILDING BIJ..LIHG TON-llRS. 
sr.Z! PER,l(}D CHILL!; 0 

(f) (g) 
NAT I:'!< 

(II) 

SEI'TEtmER 

OCTOBER 

OOntIDER 

-D!CfHllER-

...MlI!!A.!tL-

J1:l!1!.lM.R'L-

JllilStJI 

A f'R n. 

llhY 
..::!!lli.L __ 

JUI.Y 

AllCllS'l' 

** '* * 
. 

* ANNUAL TOTAL 
11k SAHE AS AUGUST " 

(ra) • (II) x 0.012 + (j) 
(n) • (DI) lit (1.0+) Foctor (1) N.t1..A. 
(0) - ilin) f (l) 
(p) - (Ia) ~ <g] lit (1.0+) Factor (1) N.O.A. 

• • 
J-lETER TrPR1 (c) FISCAL YI!AR \ 

I CUILLED \lATI;R ~IBTER HFGR. 
ST.EA.H METEIl HFGR. 

, . i 
CONDENSATE turrEll HFGR. 

(STR tKE OllE) 

.lQ!& 10
6 n T U 

-3 NET FUEL 10 BTU ENER<."Y £tlERG'l $ 
BILtRD COST CllARGES TOT A L PER. SQ: IT. COST COST 
}iHIlTU ADJUST. 

$ SITE SOURCR SIn: SOURCR 
PER SQ. rr PER 

STEAH/llll ~ 4- J-IHUTII (TbTt\L 

SITE (s) (j) (k) (1) (m) en) (0) (p) (r) 

.. ~--:-

I -

~ 

-
~ .. ~. 

-

. 
* ** 'r~ 1< ." k * *$ q, Ave • 

NAHE OF trrIl.tTY I I 

(r) .. (1) ... qf) x 1002] ADDRESS I . 
(s) - (1) t 111) 

. 
'rELEl'llOtlE: 

COIiTACT: 

RAns: 



W 
I 

N 
(Xl 

,-
(a) nUILDING NAME A~D t. D, NUHDElt 

(d) FUEL OIL: _ u @ 138,690 B'rU/GAL., _'6 @ 149,690 BTU/GAL 

(0) P f1 0 PAN E : - AT 95,476 BTU/OAr." _ O'l'llER . ~, 

103 GROSS 
i , 

10
6 

BTU I1Jlrrll MYS AI-n'. FUEL TOT.",L COST 

SQ. Fr. IN BILLED COST CHARGES Pllr T01'AL 

nUILDING. BILLING 103 
ADJUST. GAL. SITe SOURCE 

SIZK PERIOD GALI..ONS $ $ 
$(1' (n (~ (h) m lk) (III) (n) 

S e[!tel'Qber 

Orroh"r -- -
HQyen,ber 

December ' . -
LJAllllAO-

I'chruery 

ll.,.", -- -
AprU 

tlay 

JIIOO 1-

Jut:! 

..AJJ~a.L-
""" 'II' " ~t=> Ilt'if -xw:- .. * ~ 

.. AIINUAI. TOTAL . ** SAHE AS AUGUST 

(I) .. (k) t f) x 1000 
lOOQ) 

(p) .. (n) t qf) 
(III) - (h) x (.1) at" (e) i (r) .. (k) 1 f) X IOOQ] 
(II) - (.) lC LO'I-)[actor M.O."'" (8) - (k) -t m) 
(0) • (ra) ~ (f) 

L .,..., 

• • 

-

IITU/GAL. 

10
3 

B T 1) FUEL 
PElt SQ. FT. COST 

PER 

---~---~,--------

(C) FISCAl. YEAR _ 

SOURCE IITU/OAL. 

SOURCE BTU/GAI .. _ 

FUEL. 
COST PER 

I " g , 
~. 

SITE SOURCE SQ. Fr. HHB'I'U 
SITE 

(0 ) (n) $ (r) $ (8 ) . 
-

,---'-

. 

~ * If:$; t AVO. 

tWm OF OIL-PROl'ANR SOURCE, 

APlxtESS: , 

1'£"I':I'1IOHe: 

CO/{j'ACT: 

FIIEL RATR: 



W 
I 

N 
1.0 

• • • 
- (e) FISCAL YEAR 

(a) BUILDING NAME AND 1.0. lMmf.R 

HETERUIG HETIKlD 6. mOR. ir.) 

OTHER FUEL TYPE: ,(d) fUEl. NlIHE: BTU CONTENT PER milT HEAStmR ~d 
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INSTRUCTIONS 

~NERGY COST ~D CONSUMPTIO~ SUMMARY FORMS {ECC-l - 6} 

ECC-l: ELECTRICI',N 

(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. 

(f) (j) 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.) 

(m) Actual consumption (KWH) divided by the projection of wh~t the con
sumption would have been if usage were at the demand (peak) rate for 
each hour in the billing period. 

(n) Obtained from billing . 

(0) Obtained from billing. 

(p) Total monthly billing divided by total monthly consumption. ($.0236 
would be entered as 2.36¢ per KWH). 

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

(s) Converts kilow'att hours used in the building to millions of BTU's 
required to generate the electricity at the power plant. This 
number is larger because power plants are not 100% efficient, and 
distribution losses are also unavoidable. 

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

NOTE: When performing mathematical computations, it is suggested that 
all table entries be converted from millions or thousands to the 
actual number, using all significant zeros. For example, convert 
1,215 x 103 KWH entered in Column (1) to 1,215,000 prior to any 
calculations. 
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ECC-2: W~TURAL 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 foo·t as the heat content of natural gas. 

(j) Gas cost expressed as dollars per thousand cubic feet of gas consumed. 

(k) Convert thousands of cubic feet to millions of BTU's. 

(1) Disregard column for source energy. 

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

(n) Disregard column. 

(p) Fuel cost per million BTU's. 

ECC-3: CHILLED WATER AND STEAt·l 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 Oll bill. 

(m) Compute total heating and cooling energy by converting ton-hours 
of cooling ·to millions of BTU's (multiply 11 h" by .(12) and adding 
the heating energy entere(l·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 bill\~d in gallon quantities.. These quantities 
are converted to BTU's, and using conversion factors provided, entered in the 
appropria te columns. 

(n) (p) Disregard columns. 
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ECC-5: OTHER FUELS 

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

ECC-6 : WATER 

(h) (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 da¥ of the month) and 
as an annual summary which is published in April or May of each year. 
In addition, q1egree day information may be requested by telephone 
from weather stations. In any event, be sure that the degree days 
entered are for the appropriate month of that year and not for some 
previous year • 
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CALCULATING SIMPLE PAYBACK 

There are several accepted approaches to calculating the period of time that may be 

required for the energy cost savings of the Energy Conservation Measures (ECMs) to equal 

the initial investment. The variations generally relate to such financial considerations as 

interest rates, availabllity of capital, projected fuel prices, etc. 

Fvl' purposes of the Energy Audit, however, simple payback Is sufficient. It is the 

simplest to calculate, and is generally quite effective in measuring the relative need for 

ECMs. Simple payback Is the specific method of calculation for the Energy Audit 

required by NECPA. 

To determine the simple payback, divide the estimated implementation cost of the 

ECM by thet.wtimated annual energy savings. The result is the number of years required 

to payoff the initial capital investment. 

Simple Payback (years) ::: 
Initial Cost of ECM in $ 

Annual Energy Savings in $ 

Generally, authorities recommend not proceeding with items that require more than 

seven to ten years to payoff. This varies greatly according to the local needs, financial 

situation and political climate. The projects you do first are almost always going to have 

the greatest and fastest results. It should be remembered that the eligible payback period 

for each ECM in the NECP /\ program is between one year and fifteen years • 
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LIFE CYCLE SAVINGS 

The Simple Payback calculation and ,:"anking is an accurate way to compare energy 

conservation options but is only intended for comparison. 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 en~rgy 

costs at current prices. If energy did not lncrease in cost, then the energy option would 

have saved $700 over its 7-year life. However, prices of energy are escalating 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 ESC ALA TION* 

Energy Cost ESCALATION FACTOR 
Escalation Rate 5.00 years 7.00 years 10.00 years 15.00 years 

10% 6.72 10.44 17.53 34.95 
15% 7~75 12.73 23.34 54.72 
20% 8.93 15.50 31.15 86.44 

* Adapted fr(lm Fritz Dressler, Practical Energy Management in Health Care 
Institutions, 199, p. 7. 

For example, the escalation factor for an option with a 7-y(~ life expectancy and 

at a 20% escalation rate would be 15.50. To determine the llfe-J.';Yclf:." savings, multiply 

the escalation factor times the first years savings. If an item saves $100 the first year 

and has a 7-year life expectancy, then: 

$100 x 15.50 = $1,500 saved over the life of the item. 

Source: Energy You Can Bank On, page 105, developed by the Colorado Energy 
Conservation and Alternatives Center for Commerce and Industry for the Colorado Office 
of Energy Conservation. 
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Besides the material cost, equipment cost, labor cost, design cost, project 

supervision cost, and energy price escalation, other factors should be considered in ~ 
determining the true return on the investment in an energy conservation project for a 

building. Such other factors include recurring costs in connection with the operation, 

preventative and corrective maintenance, and inventory management of the energy 

conservation measures. In order to give a building owner a true picture of the energy cost 

savings over the lifetime of the measure, all relevant factors must be considered. 
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THE NECPA ENERGY AUDIT 

Those directing and performing the NECPA Energy Audit must know what to 

look for and understand what they are looking at. The level of expertise required 

usually is marginally proportionate to the complexity of the systems involved. One of 

the keys to making the survey is lack of bias. One of the problems which feasibly 

could develop when in-house personnel are involved is a tendency -- conscious or 

subconscious -- to downplay certain deficiencies which could reflect poorly on certain 

individuals. This is why the individual with day~to-day responsibility for the building's 

operation is absolutely excluded from performing the NECPA Energy Audit for that 

building. 

Whoever conducts the survey first should obtain a copy of the architectural, 

mechanical and electrical design drawings and specifications to familiarize himself 

with the building's configuration and design, and electrical and mechanical systems 

and equipment layout, operation and control. If such drawings are not available, it 

may be necessary to develop single-line diagrams of existing mechanical and 

electrical systems. The surveyor also should be given access to any written operating 

and maintenance procedures manuals supplied by equipment manufacturers or original 

building design professionals. He also should be familiar with utility rate schedules as 

well as materials which related to any planned building modernization programs and 

their applications. 

Once the surveyor has familiarized himself with the various building systems 

and equipment data, the next step is to conduct the walk-through survey. The basic 

tools required for this task are writing implements and paper, although a tape 

recorder may prove to be a valuable substitute, especially for interviews with 

selected personnel. Instruments which could be helpful but are not required for the 

Energy Audit generally include lightmeters, thermometers and 3/4"-12 ft. steel tape. 
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The items which require investigation and analysis are listed in the NECPA 

Preliminary Energy Audit (PEA) and Energy Audit (EA) Forms and the ma.intenance 

and operating procedures checklist included In each section of the workbook. 
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PERFORMING THE ENERGY AUDIT 

The NECPA Energy Audit is designed to be conducted with a minimum of effort. 

Here is a sample of the steps, approximate time required and appropriate individuals who 

can perform each step. 

I ! Approximate Tim e 
Performed Neec,'d for Small to 

Steps By Average BuHdlng* 

Preliminary Energy Audit 

1. Collect utility bills Utility company 1 or 2 days 
and/or clerical (elapsed tim e) 

I 
personnel 

2. Review blueprints and plans, Auditor 1 - 2 hours 
determine square footage, 
location of major 
equipment, etc. 

3. Convert utility usag~ to Auditor Y2 hour 
B TUs/sq.ft./year 

4. Complete ali energy use data, Auditor 2 - 4 hours 
building nam e, location, etc. 
on the PEA. 

5. Complete pages 5 and 6 of Engineer, architect 3 - 6 hours 
the PEA. or building personnel 

familiar with building 
characteristics 

Energy Audit 

6. Conduct walk-thru, check HV AC, Auditor (one or 2 - 6 hours 
Lighting, Envelope, Ancillary two assistants for small to 
equipment and renewable to record findings, average size 
resource potential in order or if possible) building (10,000 
simultaneously. The M&O 25,000 sq.ft.) 
checklist included in each 
each section of the workbook 
or similar checklists should 
be used. 

7. Make recommendations and Auditor / assistants 8 - 16 hours 
complete Energy Audit Forms 

* 10,000 - 30,000 square feet 
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ENERGY MANAGEMENT PLAN OUTLINE 

The following outline is provided to illustrate the various components of a 

comprehensive energy management plan for an institution. The outline is not intended to 

be all inclusive of a plan that may be developed to meet the needs of a particular 

institution. Each building owner should use this or similar outlines in writing a 

comprehensive energy management plan narrative. It is intended that procedures be 

developed f~~r implementing the activities stated below. 

An energy management plan is an evolving process. As data is collected and 

analyzed, the plan should bz expanded to include such data, data analyses, and procedures 

recommended as a result of such data analyses. Thus the plan becomes a living document 

that may assist the administrative board, the chief administrative officer, the energy 

manager, the system-wide energy management committee, the building-level management 

team and others in saving energy and related costs. 

A. Pre-Plan Activities 

1. Chief administrative officer presents the need for an energy management plan 
to the administrative board. (A statement of need or justification for energy 
management Is identified.) 

2. Administrative board passes a resolution for the chief administrative officer 
to develop a plan. (Resolution identified) 

3. The chief administrative officer appoints an energy manager and an energy 
management committee. 

4. The energy management committee assesses the current energy data on the 
building including total energy consumption and costs and considers energy 
policy alternatives. (Current energy data, data anaKysis and alternatives are 
identified.) 

Source: Plan of the State of Texas for Technical Assistance and Energy 
Conservation Measures Available to Schools, Hospitals, Units of Local Government 

. and Public Care Institutions, Appendix G, (TENRAC). 
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5. The chief administrative officer presents energy policy objectives to the 
administrative board for the development of an official board position. Such 
policy recommendations may be developed by the energy management 
committee in coordination with the energy manager. 

6. The official energy policy objectives of the board are announced. (Energy 
pollcy objectives are identified.) 

B. The Energy Management Plan 

1. The chief administrative officer develops directives on the establishment of a 
system-wide energy management committee and an energy management team 
for each building including the te,'"!m's composition and responsibilities. 
(Directives about committee team and composition and responsibilities are 
identified.) 

2. The energy management team of building energy auditors attends the energy 
auditor training programs conducted by the State as well as training sessions 
conducted by the building owner. 

3. The energy management committee develops procedures for collecting 
preliminary energy audit data on all or most buildings. (Procedures are 
identified. ) 

4. The energy management committee develops PEA data analysis 
methodologies. (Methodologies are identified.) 

5. The energy management team conducts the preliminary energy audit (PEA 
form developed by the State plus any supplemental information desired by the 
building owner) on all or most buildings in order to identify the buildings that 
are most wasteful of energy. (PEA forms and instructions, institutional 
supplemental data, and procedures for using PEA data to target buildings for 
subsequent energy audits are identified.) 

6. Each building energy management team reports the PEA data to the energy 
manager and energy management committee. 

7. The energy management committee develops procedures for collecting energy 
audit data on buildings identified as targets by the preliminary energy audit. 
(Procedures for collecting data are identified.) 

8. The energy management committee develops EA data analysis methodologies. 
(Methodologies are identified.) 

9. The energy management team conducts the energy audit (EA form developed 
by the State plus any supplemental information desired by the building owner) 
on those buildings which were identified by the PEA as wasting the most 
energy. (EA forms and instructions, institutional supplemental data and 
procedures for using PEA and EA data to target buildings for subsequent 
technical assistance are identified.) 

10. Each building energy management team reports the EA data and 
recommendations for maintenance and operating procedures to the energy 
manager and energy management committee. ' 

3-44 

• 



• 

• 

11. The energy management committee and energy manager analyze the EA data 
and recommendations and authorize the implementation of maintenance and 
operating procedures In each building. (Maintenance and operating procedures 
or the location of lists of maintenance and operating procedures are 
identified.) 

12. The building energy management team members monitor the maintenance and 
operating procedures implemented by the day-to-day operator of the building. 
(Monitoring procedures are identified.) 

13. The energy manager and energy management committee members review the 
energy audit data to identify low cost energy conservation measures for 
buildings as well as measures that may be installed throughout a system of 
buildings. 

14. The chief administrative officer and the administrative board review the 
recommendations for low cost Energy Conservation Measures and authorize 
the expenditure of funds. (Low cost measures are identified.) 

15. The chief administrative officer and the administrative board review the 
recommendations of the energy manager and energy management committee 
for hiring engineers or an architect-engineer team to conduct a detailed 
engineering analysis (Technical Assistance) of buildings which have the 
greatest potential for saving energy. Based on an analysis of the 
recommendations, the board and/ur the chief administrative officer authorizes 
the expenditure of funds for technical assistance. (T A budget is identified.) 

16. The energy manager solicits cost estimates from various qualified technical 
assistance analysts to determine the estimated cost of conducting technical 
assistance in each targeted building. (Any procurement procedures are 
identified.) 

17. The energy manager completes applications for technical assistance, based on 
the TA analyst's cost estimates, to be submitted to the State for federal 
funding to supplement the institution's matching funds. (Instructions for 
completing T A appllcations are identified.) 

18. A technical assistance analyst is contracted to conduct a detailed engineering 
analysis of each targeted building. A building owner may decide to conduct 
technical assistance even though a federal grant is not awarded. (Technical 
Assistance report format and content of contractual agreements with 
technical assistance analyst were identified.) 

19. After the Technical Assistance report is submitted ito the energy management 
committee, the committee reviews the report data and energy conservation 
recommendations. The committee recommends Energy Conservation Measures 
to the chief administrative officer and the administrative board. 

20. The energy manager completes energy conservation measures applications 
based on the ECM directives of the administrative board for submission to the 
State for federal funding. (Instructions for completing the ECM application 
are identified.) 
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21. 

22. 

23. 

25. 

26. 

The chief administrative officer contracts for professional engineering 
services for the design and supervision of the ECM project and for the 
acquisition and installation of materials and equipment. A building owner may 
decide to install energy conservation measures even though a federal grant is 
not awarded. (Any procurement procedures and content of contractual 
agreements are identified.) 

Develop a schedule for the installation of the energy conservation measures. 

Use forms developed by the State and the building owner to monitor the 
energy consumption in the buildings prior to and subsequent to the installation 
of the energy conservation measures. (Energy consumption monitoring forms 
are identified.) 

The energy management teams, the energy manager 1 and the energy 
management committee review and evaluate the plan and recommend changes 
to the chief administrative officer and the administrative board. 

, ... 
The administrative board modifies the energy management plan as needed. 

"&, ~, 
.,..~ 

Any modifications to the plan are implemented systemwide. 

Any institution may expand upon the various plan elements described above 

including data management requirements, grant application procedures, administrative 

policies and directives, and training programs for creating awareness and development of 

the operational proficiency of employees. In addition, other plan elements may be 

considered Including: 

L Fiscal policies and procedures. 
2. Laws, regulations and code requirements. 
3. Energy efficient standards for existing bUildings. 
4. Energy efficient standards for new buildings. 
5. Optimum energy use targets of buildings. 
6. Communications regarding policy, directives, plan accomplishments, awards, 

incentives and public relations. 
7. Energy management handbook for the administration and operation of the 

facility's energy systems. 
8. Contingency plans for an energy crisis. 
9. Renewable energy source research, testing and demonstration, if possible. 
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HEA TING, VENTILATING AND AIR CONDITIONING 

Source Ackowledgement: Portions of the following narrative description of HVAC 
maintenance and operation improvements are based on recommendations contained in 
Total Energy Management for Hospitals, U. S. Department of Health, Education and 
Welfare Publication No. 78-613, Hyattsville, Maryland, 1978, pp. 219-34. 
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HEA TING, VENTILATING AND AIR CONDITIONING 

By i'ar the biggest energy user in any building is the HV AC -- heating, 

ventilating and air conditioning -- system. HVAC, the environmental control system, 
I 

often comprises 60% of the typical building's energy usage. 

Two facts are particularly important: 

1. Because of the complexity and high energy consumption of HVAC units, 
I maintenance procedures are especially important to efficient, and thus less 
expensiver operation. 

2. Most of today's public buildings have HV AC systems designed when energy 
was cheap. The theory behind such systems, and the accompanying poor 
weatherization, was that energy cost less than the necessary capital 
investment. 

Therefore needed improvements are not at all hard to locate. And common 

sense logic is by far the most important tool the auditor needs. 

General HVAC Systems Description and Modification Suggestions: 

Here are comments about the major elements of the heating, ventilating and air 

conditioning systems, and the various types of equipment found in each: 

~iingle Zone System 

A zone is an area or group of areas in a building which experience similar 

amounts of heat gain and heat loss. A single zone system is one which provides 

heating and cooling to one zone controlled by the zone thermostat. The unit may be 

installed within or remote from the space it serves, either with or without air 

distribution ductwork. 

* In some systems air volume may be reduced to minimum required, therefore 
reducing 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 by about 27% of original. 
This modification will limit the degree to which the zone serviced can be 
heated or cooled as compared to current capabilities. 

* Raising supply air temperatures during the cooling season and reducing them 
during the heating season reduces the amount of heating and cooling which a 
system must provide. But as with air volume reduction, it limits heating and 
cooling capabilities. 
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* Using the cooling coil for both heating and cooling by modifying, the piping 
will enable removal of the heating coil, which provides energy savings In two 
ways. First, air flow resistance of the entire system is reduced so that air 
volume requirements can be met by lowered fan speeds. Second, system heat 
losses are reduced because surface area of cooling colIs is much larger than 
that of heating coils, thus enabling lower, wate: ~emperatur~ re9~iren:ents. 
Heating coil removal is not recommended If humldity cont:ol IS cntl<::al In the 
zone serviced and alternative humidity control measures wIll not suffIce. 

Multizone System 

A" multizone system heats and cools several zones -- each with different load 

requirements -- from a single, central unit. A thermostat in each zone controls 

dampers at the unit which mix the hot air off the heating coil, (i.e., hot deck), and 

cold air off the cooling coil, (i.e., cold deck), to meet the varying loan requirements 

of the zone involved. Steps which can be taken to improve energy efficiency of 

multizone systems include: 

* Reduce hot deck temperatures and incr&ase cold deck temperatures. While 
this will lower energy consumption, it also will reduce the system's heating 
and cooling capabilities as compC).red to current capabilities. 

* Consider installing demand reset controls which will regulate hot and cold 
deck temperatures according to demand. When properly installed, and with 
all hot deck or cold deck dampers partially closed, the control will reduce hot 
and raise cold deck temperatures progressively until one or more zone 
dampers is fully open. 

* 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 bypass. 

Terminal Reheat System 

The terminal reheat system essentially is a modification of a single-zone system 

which provides a high degree of temperaW;'e and humidity control; however terminal 

reheat is most energy expensive, because it cools and reheats the same air or water. 

The central heating/cooling unit provides air at a given temperature to all zones 

served by the system. Secondary terminal heaters then reheat air to a temperature 

compatible with the load requirements of the specific space involved. Obviously the 

high degree of control provided by this system requires an excessive amount of 

• energy. Several methods of making the system more efficient include: 
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* Reduce air volume of single zone units • 

* If close temperature and humidity control must be maintained for equipment 
purposes, lower water temperature and reduce flow to reheat coils. This still 
will permit control, but will limit thE! system's heating capabilities somewhat. 

* If close temperature and humidity control are not required, convert the 
system to variable volume by adding variable volume valves and eliminating 
terminal heaters. 

Variable Air Volume System 

A variable volume system provides heated or cooled air at a constant 

temperature to all zones served. VA V boxes located in each zone or in each space 

adjust the quantity of air reaching each zone or space depending on its load 

requirements. Methods of conserving energy consumed by t~is system include: 

* Reduce the volume of aIr handled by the system to that point which is 
minimally satisfactory. 

* Lower hot water temperature and raise chilled water temperature in 
accordance with space requirement. 

* Lower air supply temperature to that point which will result in the VA V box 
serving the space with the most extreme load being fully open. 

* Consider installing static pressure controls for more effective regulation of 
pressure bypass (inlet) dampers. 

* Consider installing fan inlet damper control systems if none now exist. 

Constant Volume System 

Most constant volume systems either are part of another system -- typically 

dual duct systems -- or serve to provide precise air supply at a constant volume. 

Opportunities for conserving energy consumed by such systems include: 

* Determine the minimum amount of airflow which is satisfactory and reset 1:he 
constant volume device accordingly. 

* Investigate the possibility of converting the system to variable (step 
controlled) constant volume operation by adding the necessary controls. 

Induction Systems 

Induction systems comprise an air handling unit which supplies heated or cooled 

• primary air at high pressure to induction units located on the outside walls of each 
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space served. The high pressure primary air supplied by the air handling unit is 

discharged within the unit through nozzles inducing room air through a cooling or 

heating coil in the unit. The resulting mixture of primary· air and induced, or room 

air (see diagram), is discharged to the room at a temperature dependent .l,.lR.?n the 

cooling and heating load of the space. Methods for conserving energy consumed by 

this system include: 

* Set primary air volume to original design values when adjusting and balancing 
work is performed. 

* Inspect nozzles. If metal nozzles common on most older models are installed, 
determine if the orifices have become enlarged from years of cleaning. If so, 
chances are that the volume/pressure relationship of the system has been 
altered. As a result, the present volume of primary air and the appropriate 
nozzle pressure required must be determined. Once done, rebalance the 
primary air system to the new nozzle pressures and adjust individual induction 
units to maintain airflow temperature. Also, inspect nozzles for cleanliness. 
Clogged nozzles provide higher resistance to air flow, thus wasting energy_ 

* Set induction heating and cooling schedules to minimally acceptable levels. 

* Reduce secondary water temperatures during the heating season. 

* Reduce secondary water flow during maximum heating and cooling periods by 
pump throttling or, for dual pump systems, by operating one pump only. 

* Consider manual setting of primary air temperature for heating, instead of 
automatic reset by outdoor or solar controllers. 

Dual~Duct System 

The central unit of a dual-duct system provides both heated and cooled air, each 

at a constant temperature. Each space is served by two ducts, one carrying hot air, 

tt.e other carrying cold air. The ducts feed into a mixing box in each space which, by 

means of dampers, mixes the hot and cold air to achieve that air temperature 

required to meet load conditions in the space or zone involved. Methods for 

improving the energy consumption characteristics of this system include: 
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chances are that the volume/pressure relationship of the system has been 
altered. As a result, the present volume of primary air and the appropriate 
nozzle pressure required must be determined. Once done, rebalance the 
primary air system to the new nOZZle pressures and adjust individual induction 
units to maintain airflow temperature. Also, inspect nozzles for cleanliness. 
Clogged nozzles provide higher resistance to air flow, thus wasting energy. 

* Set induction heating and cooling schedules to minimally acceptable levels. 

* Reduce secondary water temperatures during the heating season. 

* Reduce secondary water flow during maximum heating and cooling periods by 
pump throttling or, for dual pump systems, by operating one pump only. 

* Consider manual setting of primary air temperature for heating, instead of 
automatic reset by outdoor or solar controllers. 

Dual-Duct System 

The central unit of a dual-duct system provides both heated and cooled air, each 

at a constant temperature. Each space is served by two ducts, one carrying hot air, 

the other carrying cold air. The ducts feed into a mixing box in each space which, by 

means of dampers, mixes the hot and cold air to achieve that air temperature 

required to meet load conditions in the space or zone involved. Methods for 

improving the energy consumptiofi characteristics of this system include: 
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* Lower hot deck temperature and raise cold deck temperature. 

* Reduce air flow to all boxes to minimally acceptable level. 

* When no cooling loads are present, close off cold ducts and shut down the 
cooling system. Reset hot deck according to heating loads and operate as a 
single duct system. When no heating loads are present, follow the same 
procedure for heating ducts and hot deck. It should be noted that operating a 
dual-duct system as a single duct system reduces air flow, resulting in 
increased energy savings through lowered fan speed requirements. But it also 
decreases air changes. 

Fan Coil System 

A fan coil system usually comprises several fan coil units, each of which 

consists of a fan and a heating and/or cooling coil. The individual units can be 

located either in or remote from the space or zone being served. Guidelines for 

reducing energy consumption of such systems include: 

* Reduce air flow to minimally satisfactory levels. 

* Balance water flows to minimally satisfactory levels. 

* When heating and cooling loads are minimal, shut off fans so enabling the coil 
to act as a convector. 

* Consider installing interlocks between the heating and cooling systems of 
each unit to prevent simultaneous heating and cooling. 

* Consider face zoning two-pipe systems from four-pipe central system to 
avoid changeover losses.' 

Refrigeration Equipment 

* Circuit and Controls 

Inspect moisture-liquid indicator on a regular basis. If the color of the 
refrigerant indicates "wet," it means there is moisture in the system. 
This is a particularly critical problem beca~lse it can cause improper 
operation or costly damage. A competent mechanic should be called in 
to perform necessary adjustments and repairs immediately. Also, if 
there are bubbles in the refrigerant flow as seen through the moisture
liquid indicator, it may indicate that the system is low in refrigerant. 
Call in a mechanic to add refrigerant if necessary and to inspect 
equipment for possible refrigerant leakage. 

Use a leak detector to check for refrigerant and oil leaks around shaft 
seal, sight glasses, valve bonnets, flanges, flare connections, relief valve 
on the condenser assembly and at pipe joints to equipment, valves and 
instrumeAtation. 

-- Inspect equipment for any visual changes such as oil spots on connections 
or on the floor under equipment. 
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Inspect the liquid line leaving the strainer. If it feels cooler than the 
liquid line entering the strainer, it is clogged. If it is very badly clogged, 
sweat or frost may be visible at the strainer outlet. Clean as required. 

Observe the noise made by the system. Any unusual sounds could 
indicate a problem. Determine cause and correct. 

Establish what normal operating pressures and temperatures for the 
system should be. Check all gauges frequently to ensure that design 
conditions are being met. Increased system pressure may be due to dirty 
condenser, which will decrease system efficiency. High discharge 
temperatures often are caused by defective or broken compressor valve~. 

Inspect tension and alignment of all belts and adjust as necessary. 

Where applicable, lubricate motor bearings and all moving parts 
according to manufacturer's recommendations. 

Inspect insulation on suction and liquid lines. Repair as necessary. 

* Compressor 

Look for unusual compressor operation sllch as continuous running or 
frequent stopping and starting, elther of which may indicate inefficient 
operation. Determine the cause and, if necessary, correct. 

Observe the noise made by the compressor. If it seems to be excessively 
noisy, it may be a sign of a loose drive coupling or excessive vibration. 
Tighten compressor and motor on the base. If noise persists, call a 
competent mechanic. 

Check all compressor joints for leakage. Seal as necessary. 

Inspect the purge for air and water leaks. Seal as necessary. 

Inspect instrumentation frequently to ensure that operating oil pressure 
and temperature agree with manufacturer's specifications. 

* Air-Cooled Condenser 

Keep fan belt drive and motor properly aligned and lubricated. 

Inspect refrigeration piping connections to the condenser coil for 
tightness. Repair all leaks. 

Keep condenser coil clean to permit proper air flow. 

Determine if hot air is being bypassed from the fan outlet to the coil 
inlet. If so, correct the problem. 

* Evaporative Condenser 

Inspect piping joints and seal all leaks. 

Remove all dirt from the coil surface by washing It down with high 
velocity water jets or a nylon brush. 

Inspect air inlet screen, spray nozzle or water distribution holes, and 
pump screen. Clean as necessary . 
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Use water treatment techniques if local water supply leaves surface 
deposits on the coil. 

Follow guidelines for fan and pump maintenance. 

* Watercooled Condenser 

Clean condenser shell and tubes by swabbing with a suitable brush and 
flushing out with clean water. Chemical cleaning also is possible, 
although it is suggested that a water treatment company be consulted 
first. 

* Cooling Towers 

Perform chemical analysis to determine if solid concentrations are being 
maintained at an acceptable level. 

Check overflow pipe clearance for proper operating water level. 

Check fan by listening for any unusual noise or vibration. Inspect 
condition of V-belt. Align fan and motor as necessary. 

Follow guidelines for fan maintenance. 

Keep the tower clean to minimize both air and water pressure drop. 

Clean intake strainer. 

Determine if there is air bypass from tower outlet back to inlet. If 509 

bypass may be reduced through addition of baffles or higher discharge 
stacks. 

Inspect spray filled or distributed towers for proper nozzle performance. 
Clean nozzles as necessary. 

Inspect gravity distributed tower for even water depth in distribution 
basins. 

Monitor effectiveness of any water treatment program which may be 
underway. 

* Chillers 

Chillers must be kept clean. Inspect on a regular basis. Clean as 
necessary. 

Inspect for evidence of clogging. A qualified mechanic should be caIIed 
in to service equipment in accordance with manufacturer's specifica
tions. 

* Absorption Equipmel1t 

Clean strainer and seal tank on ~ regUlar basis. 

Lubricate flow valves on a regular basis. 

Follow manufactures instructions for proper n."\intenance. 

* Self-Contained Units (Windows and through-the-wall units; heat pump,etc.) 

Clean evaporator and condenser coils. 

Keep air intake louvers, filters and controls clean. 

Keep air flow from units unrestricted. 
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Caulk openings between unit and windows or wall frames. 

Check voltage. Full power voltage is essential for proper operation. 

Follow applicable guidelines sUggested, for compressor, air-cooled con
denser and fans. 

Heating Equipment 

There are also many different kinds of heating systems installed in existing 

office buildings and other public facilities. Certain common maintenance guidelines 

to improve efficiency of operation include the following: 

* Boilers (General) 

Inspect boilers for scale deposits, accumulation of sediment or boiler 
compounds on water side surfaces. Rear portion of the boiler must be 
checked because it is the area most susceptible to formation of scale. 
(Scale reduces the efficiency of the boiler and possibly can lead to 
overheating of furnace, cracking of tube ends and other problems.) 

Fireside of the furnace and tubes must be inspected for deposits of soot, 
flyash and slag. Fireside refractory surface also must be observed. Soot 
on tubes decreases heat transfer and lowers efficiency. (If your boiler 
does not now have one, consider installation of a thermometer in the 
vent outlet. It can save inspection time and often can prove to be more 
accurate than visual inspection alone.) If gas outlet temperature rises 
above normal, it can mean that tubes need cleaning. Evidence of heavy 
sooting in short periods could be a signal of too much fuel and not enough 
air. Adjustment of the air/fuel ratio is required to obtain c:)an burni'1g 
fire. 

Inspect door gaskets. Replace them if they do not provide a tight seal. 

Keep a daily log of pressure, temperature and other data obtained from 
instrumentation. This is the best method available to determine the need 
for tube and nozzle cleaning, pressure or linkage adjustments, and 
related measures. Variations from normal can be spotted quickly, 
enabling immediate, ,.'.ctlon to avoid serious trouble. On an oil-fired unit, 
indications of problems include an oil pressure drop, which may indicate 
a plugged strainer, faulty regulating valve, or an air leak, in the suction 
line. An 011 temperature drop can indicate temperature control 
malfunction or a fouled heating element. On a gas-fired unit, a drop in 
gas pressure can indicate a drop in the gas supply pressure or 
malfunctioning regulator. 

Note firing rate when log entries are made. Realize that even a sharp 
rise in stack temperature does not necessarily mean poor combustion or 
fouled waterside or fireside. During load change, stack temperatures can 
vary as much as lOOoF in five minutes. 
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Inspect stacks. They should be free of haze. If not, it probably indicates 
that a burner adjustment is necessary. 

Inspect linkages periodically for tightness. Adjust when slippage or jerky 
movements are observed. 

Observe the fire when the unit shuts down. If the fire does not cut off 
immediately, it could indicate a faulty solenoid valve. Repair or replace 
as necessary. 

Inspect nozzles or cup of oil-fired units on a regula~ basis. Clean as 
necessary. 

Check burner firing period. If it's improper, it could be a sign of faulty 
controls. 

Check boiler stack temperature. If it is too high (more than 1500 F above 
steam or water temperature) clean tubes and adjust fuel burner. 

Check analysis of the flue gas on a periodic basis. Check oxygen and 
carbon monoxide as well as carbon dioxide. Oxygen should be present to 
no more than 1 or 2%. There should be no carbon monoxide. For a gas
fired unit, CO2 should be present at 9 or 10%. For 112 oil, 11.5-12.8%; 
for 116 oil, 13 to 13.8%. 

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 lower heat transfer efficiency. If too much air 
is used, unused air is heated by combustion and exhausted up the stack, 
wasting heat energy. Most fuel service companies will test your unit 
free of charge or for a token fee only. 

Inspect all boiler insulation, refractory, brickwork, and boiler casing for 
hot spots and air leaks. Repair and seal as necessary. 

Replace all obsolete or little-used pressure vessels. 

Examine operating procedures when more than one boiler is involved. It 
is far better to operate one boiler at 90% capacity than two at 45% 
capacity each. The more boilers used, the greater the heat loss. 

Clean mineral or corrosion build-up on gas burners. 

* Central Furnaces, Make-Up Air Heaters and Unit Heaters 

All heat exchanger surfaces should be kept clean. Check air-to-fuel 
ratio and adjust as necessary. 

Inspect burner couplings and linkages. Tighten and adjust as necessary. 

Inspect casing for air leaks and seal as necessary. 

Inspect insulation and repair or replace as necessary. 

Follow guidelines suggested for fan and motor maintenance. 
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SAVINGS FOR EVERY $100 FUEL COSTS 
BY INCREASING COMBUSTION EFFICIENCY 

(Assuming constant radiation and other unaccounted-for losses) 

To an increased combustion efficiency of: 

From an 
original efficiency of: 55% 60% 65% 70% 75% 80% 85% 90% 95% -

50% $9.10 16.70 23.10 28.S0 33.30 37.50 41.20 44.40 41.40 

55% 8.30 15.40 21.50 26.70 31.20 35.30 38.90 42.10 

~ 
I 60% 7.10 14.30 20.00 25.00 29.40 33.30 37.80 N 
~ 

65% 1.10 13.30 18.80 23.50 27.80 31.60 'i 

70% 6.70 12.50 17.60 22.20 26.30 

75% 6.30 11.80 16.70 21.10 

80% 5.90 11. 10 15.80 

85% 5.60 10.50 

90% 5.30 

• • • 



• 

Boiler Operation 

(1) GOOD INSULATION 
(2) PROPER WATER TREATMENT 
{:l} CLEAN BOILER TUSES 
(4) PROPER AIR TO FUEL RATIO 
(5) CORRECT DAMPER ADJUSTMENT 
(6) CALIBRATED GAUGES 
(7) ACCURATE RECORDS 
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* Radiators, Convectors, Baseboard and Finned Tube Units 

Inspect for obstructions in front of the unit and remove whenever 
possible. Air movement in and out of convector unit must be 
unrestricted. 

Air will sometimes collect in the high points of hydronic units. It must 
be vented to enable hot water to circulate freely throughout the system. 
Otherwise, the units will short cycle (go on and off quickly), wasting fuel. 

Heat transfer surfaces of radiators, convectors, baseboard and finned
tube units must be kept clean for efficient operation. 

* Electric Heating 

Keep heat transfer surfaces of all electric heating units clean and 
unobstructed. 

Keep air movement in and out of the units unobstructed. 

Inspect heating elements, controls and, as applicable, fans on a periodic 
basis to ensure proper functioning. 

As appropriate, check reflectors on infrared heaters for proper beam 
direction and cleanliness. 

Determine if electric heating equipment is operating at rated voltage as 
necessary. 

Check controls for proper operation. 

Hot and Chilled Water Piping 

* Inspect all controls. Test them for proper operation. Adjust, repair or 
replace as necessary. Also check for leakage at joints. 

* Check flow measurement instrumentation for accuracy. Adjust, repair or 
replace as necessary. 

~i Inspect insulation of hot and chilled water pipes. Repair or replace as 
necessary. Be certain to replace any insulation damaged by water. 
Determ.ine source of water leakage and correct. 

* Inspect strainers. Clean regularly. 

* Inspect heating and cooling heat exchangers. Large temperature differences 
may be an indication of air binding, clogged strainers or excessive amounts of 
scale. Determine cause of condition and correct. 

* Inspect vents and remove all clogs. Clogged vents retard efficient air 
elimination and reduce efficiency of the system. 

Steam Piping 

* Inspect insulation of all mains, risers and branches, economizers and 
condensate receiver tanks. Repair or replace as necessary. 

* Check automatic temperature-control system and related control valves and 
accessory equipment to ensure that they are regulating the system properly in 
the various zones -- in terms of building heating needs, not system capacity. 
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• * Inspect zone shut-off valves. All should be operable so steam going into 
unoccupied spaces can be shut off. 

* 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. 

Listen to the trap to determine if it is opening and closing when it should 
be. 

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 steam, 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's cold~ the trap is not working at all. 

Check back pressure on downstream side. 

Measure temperature of return lines with a surface pyrometer. 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. 

Self-Contained Systems 

Energy consumption of self-contained systems, such as roof-top, window, 

• through-the-wall and other heating and/or cooling units, can be modified as follows: 

• 

* If multiple units are involved, consider ir:;;tallation of centralized automatic 
shut-off and manual overdde control. 

* If units are relatively old, consider replacing them with more efficient air-to
air heat pumps or similar units have a higher equivalent efficiency rating. 

Oistr ibution Systems 

A distribution system comprises the equipment and materials necessary for 

conveying the heating and cooling media -- water, steam or air. Most versions of the 

nine general systems previously discussed employ one or more of the following 

distribution systems: 

Hydronic Systems -- Hydronic systems are those which utilize water for 

transferring heating and cooling. 

Steam Systems -- Steam systems are those which utilize steam as a heat source. 

The steam can be provided either by an on-site boiler or by district steam. 
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Air Distribution Systems -- Air distribution systems are those which use air for 

heating and/or cooling. 

Adjusting HVAC Controls 

The controls originally installed in your building probably were designed more in 

light of initial costs than they were for their ability to conserve energy. In addition, 

just five years use without adequate maintenance -- which seldom is performed -

can cause controls to go out of calibration, becoming even less sensitive. A program 

of control adjustment and modification should consider the following guidelines: 

* Adjust controls at the time of testing,.adjusting and balancing of all heating 
and cooling systems. 

* Check operation of entire heating/cooling control system, including control 
valves and dampers. Correct all improper operations. 

* Check control system for instrument calibration and set point, actuator 
travel and action, and proper sequence of operation. 

* Inspect locations of thermostats. Relocate if they currently are positioned 
near outside walls, in areas that are seldom used, or if they are subject to 
outside drafts. 

* Consider installation of key-lock plastic covers over thermostats to prevent 
building occupants from adjusting settings. 

* Consider replacing pilots of gas burning equipment with electric ignition 
devices. 

Reducing Ventilation Levels 

Air bruught into a building for ventilation must be heated or cooled and often 

humidified or dehumidified. Ventilation systems account for an estimated 10 percent 

of a building's overall energy consumption, yet it is generally agreed that most 

building codes demand levels of ventilation in excess of what is actually needed to 

provide for the safety and comfort of building occupants. 

Building code ventilation standards shoUld be examined to ensure that they are 

realistic in their appraisal of health and safety needs. Consider the following 

ventilation guidelines recommended by the National Bureau of Standards: 
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Oxygen Supply 
Cafeterias 
Smoking Areas 
Odor Control 
T oUet Exhaust 
Corridors 

3 CFM/person 
10-12 CFM/person 
25-40 CFM/person 
5 CFM/person 
10-15 air changes/hour 
2 air changes/hour 

Heating, Ventilating and Air-Conditioning Systems Guidelines 

Consider the following guldelines in selecting a new HVAC system: 

-

* Do not buy equipment with excess capacity. Most equipment works at 
maximum efficiency when running at full capacity. Most systems, however, 
are designed to meet extreme weather conditions, which seldom occur, 
resulting in inefficiency. 

* Provide adequate zones of control. Without control zones, large areas often 
have to be overcool~d or overheated to satisfy the needs of small areas. 
Zoning thus reduces the HVAC load. 

* Group areas with similar heating, cooling and ventilation requirements to 
facilitate selective ventilation. 

* Use waste heat. Until recently, the heat generated by a building's lights, 
machinery, and people was ignored. Rising energy prices ,I however, are 
stimulating a great dea.l of interest in waste heat recovery systems, which 
can retrieve up to 80 percent of waste heat, creating a two-fold energy 
benefit: 

Waste heat can be used to supplement, and sometimes replace, expensive 
fuel-based heat; and 

Removal of waste heat eliminates an expensive burden on the air
conditioning system. 

These systems are expensive, but usually pay for themselves quickly with energy 

savings. The Smithsonian Institution instaHed a heat recovery system, which paid for 

itself in four months. An HV AC maintenance program should be initiated when the 

building is completed, based on guidelines outlined in the following section of this 

manual. 

Economizer Cycle 

An economizer cycle is the air handling equipment utilizing outdoor air during 

the winter season to cool the interior of the building. Two types of economizer 

cycles are enthalpy control and dry bulb changeover temperatures • 
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UNIT MAINTENANCE RECORD 

~: 1. Lubrication 2. Clean 3. Semi-Weekly InsEection 
(see manufacturer's Filters (Belts, Motor Vibration, Bearing Vibration, Vents, Leakage) 
specifications) (Monthlv) 

Performed Date 
Next Date: By: Scheduled Date: Bv: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2l 22 23 24 25 26 27 28 29 30 3 
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• 

• 

Source: 

HVAC 
Operations and Maintenance Checklist 

Making Cents of Your Energy Dollar, Volume I, U.S. Department of Energy, as 
adapted by the State of Colorado, 1979. 

The checklist provides suggestions for the most common energy wasters in a 
building. Situations cited as "true" are tho~ie which exist in the building. The Energy 
Auditor then recom mends actions to be taken from those suggestions . 
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Administrative System 

A .. 1. Thermostats on heating/cooling units are vUlnerable to occupant adjustment. 

Suggested 0 & M's: 
o Reset Thermostats to correct settings. 
$ "nstall or replace locking screws to prevent tampering. 

Suggested Retrofits. 
o Install tamper-proof locking covers on thermostats. 
4l Install pre-set solid state electric thermostats if existing controls are electric. 
C!'l Relocate thermostats in roturn alir ducts where they will be inaccessible to occupants. 

A-~~. Thermostat settings have not been adjusted for change in seasons. 

Suggested 0 & M's: 
~ Adjust thermostats to 68° F in he,;lting season and to 78° F during cooling season. 

* <D Change the location! of thermosta\(,s from areas subject to extreme temperature fluctUations, 
such as next to windowS. or over a he'ating or cooling unit. 

Suggested Retrofits: 

o Replace existing thermostat with one that has a\ separate setting for cooling and a separate 
setting for heating, or use one thermostat to control heating and another thermostat to control 
cooling. 

A-3. Unoccupied or UWe used are8ls EIfe heated or cooled unnecessl3lrlly. 
Suggested 0 & M's: 
III Reduce winter thermostat settings to 55° F in unoccupied areas . 

* 0 Where possible. turn off heating systems if nothing in space can freeze. 
Q Use spot heaters/coolers in large spaces with low occupancy. 
o Turn off cooling systems in unoccupied areas. if possible. 

* Q Disconnect electrical devices. close drapes, and shut off air systems, if nothing in space can 
freeze. 

Suggested Retrofits: 
(I) Install system controls to reduce heating/cooling of unoccupied spaces. 

A-4. Off"hour activities are CQmmonplace. 

Suggestad 0 & M's: 
• Reschedule off-hour activities to accommodate partial shutdown of building systems. 
CI Reschedule custodial and cleaning activities during working hours whenever possible. 
e Re-examine original assumptions regarding occupancy patterns and building usage. Modify 
patterns for increased energy efficiency. 

Suggestad Retrofits: 
o. Install an automated energy management system that will control all spaces Ii1 accordance 
WIth usage. 

A·5. Building temperatures are not adjusted for unoccupied periods. 

Suggested 0 & Mis: 
., Reduce thermostat settings by a minimum of 10° F at nights. for weekends and holidays 
during heating season. ' 
• Shut down all air conditioning units at night, on weekends and holidays . 
Suggested Retrofits: 
• Install automatic controls such as time clocks or automated management systems. 
An asterisk (*) means that the implementation of the suggested "0 & M", if checked, may require 
special training for maintenance or operating personnel or create other overriding circumstances that 
make implementation impractical. 
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A.S. Heating/cooling equipment Is operating In lobbies, corridors, vestibules and/or 
other public areas. 
Suggested 0 lit M's: 

*. Close supply ducts and radiators andlQr lower heating set points in the above areas if there is 
no possibility of freeze-up. Disconnect electrical heating units (or switch off at breaker box). 
• Close air conditioning supply ducts serving the above areas. 

Suggested Retrofits: 
e Properly adjust and balance air/water systems and controls. 

A-7. Heating/cooling equipment Is started before occupants arrive and/or Is operating 
during last hour of occupancy. 

Suggested 0 & M's: 
., Experiment with start-up times and duration of operation to determine satisfactory comfort 
levels for occupants. Reduce or turn off heating and cooling during the last hour of occupancy! 
allowing the building to "coast". 

Suggested Retrofits: 
e Install a time clock or an automated energy management system that will reduce heating 
and/or tum off air conditioner. 

A-S. Use of equipment associated with laundry and custodial services coincides w1th 
heavy electrical demand periods. 

Suggested 0 & M's: 
o Require that major electrical equipment be used in accordance with guidelines that avoid 
peak electrical demand periods. 

Suggested Retrofits: 
• Install a demand control system to automatically monitor power demand and shut off 
assigned secondary loads to lower demand peaks to pre-established level. 

A·9. Blinds and curtains are not used to help insulate the building. 

Suggested 0 tit M's: 
II Instruct personnel to close interior shading devices to reduce night heat loss in winter and to 
reduce solar heat gain during !he summer. . 
Ii Repair or replace damaged or missing shading devices. . 
'" Place reminders where appropriate. 

Suggested Retrofits: 
III Add reflective or heat ab30rbing films to reduce solar heat gain in summer. (Caution: Natural 
lighting and solar fleat gain in winter will be reduced. Also, unless protected by an additional 
layer of glas3, these films are subject to damage.) -
1/1 Install outdoor shading devices. 

A-IO. No records of maintenance for motors and motor driven equipment are available. 

Suggested 0 lit lVI's: 
Ii Using name plate data, prepare an up-to-date list of all motors and pumps used in the facility 
and list routine maintenance to be peliormed on each. Check regularly for: 

I. Correct motor voltage and amperage. 
2. Loose connections and worn contacts. 
3. Unbalanced voltages on 3-phase motors. 
it. Improper grounding. 
5. Pack!ng wear. 
6. Wear and binding on bearings and drive belts. 
7. Proper sequencing of pumps and motors. 

Suggested Retrofits: 
6) Replace worn equipment with more efficient units, if available. 

An a~teris~ (*J '!leans .that the implementation of the suggested "0 & MOO, if checked, may require 
speCIal trammg .or mamtenance or operating personnel or create other overriding circumstances that 
make imple""entalion impracticFlI. 
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A-II. Control devices are not inspected on a regular basis • 

Suggested 0 & !d's: 
• Routinely check af! time clocks and other control equipment for proper operation; correct time 
and day; and proper programming of on-off set pOints. Protect from unauthorized adjustment. 

Suggested Retrofits: 
• Consider using an automated energy management system as an alternative. 

A-J2. Conditioned air or heated water Is discarded. 

Suggested 0 & IWs: 
III None Practical 

Suggested Retrofits: 
.. It is important for a building owner to be aware of heat recov(~ry measures. However, it is not 
wise to install such equipment without first analyzing the energy characteristics of the building, 
performance of the hardware, and how it fits into the overall energy plan . 
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I 
Ventilation System 

V-1. An eXlOessive quantity o~ outdoor G'llr is usad to vantllata tha building. 

Suggested 0 & M's: 
* 0 Reduce outdoor air quantity to the minimum allowed by codes by adjusting outdoor air 

dampers during hours of occupanoy. 

Suggested Retrofits: 
o Replace old style dampers with new high quality, opposed-blade models with better close-off 
ratings. 

V-2. Outdool' air Intake dampers open when building Is unoccupied. 

Suggested 0 & M's: 
o Close outdoor air dampers when building is unoccupied. Be sure dampers have proper seals 
and adjust to insure complete closure. 

* 0 Where codes permit. close outdoor air dampers during first and last hours of occupanoy to 
permit fast warm-up and cool-down. ' 

Suggested Ratrof/fs: 
o Install controls whioh will automatioally close dampers during unoccupied periods. 

V-s. Ventilatron systems ara not utill;eed for natural cooling capability. 

Suggested 0 & M's: 
'* o' Whenever possible, use outside air for cooling rather than using refrigeration. (Use 

economizer cycle, if available.) 

Suggested Retroms: 
o Install an ecoilomizer cycle with enthalpy control to optimize use of outside air for cooling. 

V-4. Exhaust system operailon Is not programmrJcl. 
Suggested 0 & M's: 
o Discontinue use of unnecessary exhaust fans, 

* 0 Re-wire toilet exhaust fans to operate only when lights are on. (Fans are often wired In 
reverse. Correct as needecl.) 
o Schedules should be established so exhaust fans run only when needed. 
o Consider grouping smoking and areas with similar exhaust requirements together so they 
may be served by one exhaust system. 

SUggested Retrofits; 
o Install time clocks or other controls to shut .exhaust system off when not needed (as 
permitted by code.) 
III Install a rheostat in series with exhaust fan to modulate fan speed so no more than the 
necessary amount of air will be exhausted. 
o install chemical or electronic odor or particulate remover to reduce the need for using outside 
air for ventilation. 
o Install controlled or gravity dampers on all exhaust ducts to close ducts when fan is not 
operating. 

An asterisk (*) means that the implementation of the suggested "0 & M", It checked, may require 
special training for maintenance or operating personnel or create other overriding circumstances that 
make implementation impractical. 
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V-5. Return, outdoor all' and exhaust dampers are not sequl!:mclng properly. 

Suggestoo 0 ik Wi's: 
o Adjust damper linkage. 
o Be sure damper motors are operating properly. 
I} Readjust position indicators to accurately indicate damper positions. 
o Reset linkage or replace dampers if blades do not close tightly. 
o Close all outdoor air intake dampers when equipment is shut off and when building is 
unoccupied. 

Suygesied Rl8trofits: 
o Replace old style dampers with new high quality opposed-blade models with better close-off 
ratings. ' 

V-So During heating season, temperature of air flow to space f!Sets too cold. 

Suggested 0 ~ IWs: 
o Raise supply temperature to a minimum of 600 F in interior zones and 65° F in perimeter 
zones during winter. Be sure to lower the supply temperature to 55° F during the cooling season. 
(Chec/{ local codes.) 

'* lit Reduce air volume to prevent a draft effect during heating season. 

Suggested Retrofits: 
o None Practical 

"11-7. All" flow to c!lace feels lmusually low or is inconsistent from one space to another. 

Suggested 0 liz M's: 
o Utilize r.luctwork access openings for any obstructions such as loose hanging insulation (in 
lined ducts), loose turning vanes and accessories, and closed volume and fire darnpers. Adjust, 
repair or replace as necessary. 
o Inspect all room air outlets and inlets - diffusers, registers and grilles. They should be kept 
clean and free of al/ dirt and obstructions. Clean and remove obstructions as necessary. 
o Clean or replace dirty or ineffective filters on a regular basis. 
o Post signs instructing occupants not to place objects where they will obstruct air flow. 

* 0 Consider rebalancing system. 

Suggested Retrof/~s: 
o None Practical 

Heating Sysiern 
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-------------------------------------------------------------------------
H-I. klll1.llUple boilers or heaters fire simultaneously. 

Suggested 0 fit M's: 
¢ Adjust controls so boiler #2, for example, will not fire until boiler #1 no longer satisfies 
demand. 

,Suggested Retrofits: 
o PUrchase and install automatic staging controls if applicable. 

An asterisk (*) means that the implementation of the suggested "0 & 1.1", if checked. may require 
special training for maintenancl;J or operating personnel or create other overriding circumsta17ces that 
make .lmplementatlon impracUt;al. 
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H-2. Stacl:t: temperature appeSIrs 8}{cesslvely high - (greater than 4000 F plus room 
temperature.) 

Suggssteci 0 ek M's: 

'* 0 Insure proper amount of air for combustion is available in furnace room. 
o Examine and clean air intake filters. 

* 0 Perform flue gas analysis on a regular basis to insure prC";:>er air to fuel ratio. 
* 0 If furnace is over-firing, verify that spuds and nozzles are properly sized. Also check that fuel 

pressures are not too high. 
NOTE: C/~ecks and maintenance of boiler operations should be pet10rmed by qualified 
personnel. If there are none on the staff of the institution, consider hiring a service contractor. 

Suggested Retrofits: 
o Purchase I<it for flue gas analysis if frequent testing is anticipated. 

M-3. Water in heating system Is heated when there Is no nood. 

Suggested 0 & M's: 
o Turn off boiler, pumps or heat source. 

Suggesfed Retrofits: : 
\1) Install control to automatically shut down heat generating device when clutside air 
temperature reaches 60" F. 

H-4. Space temperatures are hIgher or lower than thermostst settings. 

Suggested 0 lA flll's: 
* 0 Recalibrate thermostat. 
* 0 Blowout moisture, oil and dirt from pneumatic lines (for pneumatic systorns). Clean contacts 

jf control system is electrical. 
o!r G Recalibrate controllers. 
* 0 Insure control valves and dampers are modulated properly. 
'"' 0 Insure heat generating device is producing heat and heat distribution to the space' is 

unobstructed. 
* 0 Make sure air intake Volume is not excessive. 

Suggested Retrofits: 
Cl For electric control systems, install pre-set solid state thermostats which do not require 
calibration. 

Hw5. Heating system hot water temperature feels 6ltcesslvely hot during periods of mild 
w~ather. 

Suggest'lKl 0 & M's: 
'* c Experiment with hot water temperature reduction until an acceptable comfort level is 

reached. 
'* 0 Make sure reset controls work properly. 

Suggested Retrofits: 
o Purchase and install automatic temperature controls to schedule heating water temperature 
according to outside temperature. 

H-S. Condensate from sti"&at steam Is being discharged to sewer drain. 

Suggested 0 ,!It M's: 
" None Practical 

Suggested Refroflts: 
e Install pump to return condensate to boiler or return condensate by gravity if possible. 
Condensate also can be used to heat domestic water or boiler combustion air prior to its return to 
the boiler feedwater system. 

An asterisk (*) means that the Implementation of the suggested "0 & M", if checked, may.require 
special training for maintenance or operating personnel or create other overriding circumstances that 
make implementation impractical. 4-41 
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H-7. Heating pllo~ lights are on during cooling season. 

Suggested () & M's: 
* e Turn pilots off. (Enter shut-off and turn-on dates in your log book and post a notice in the 

boiler/furnace room.) 

Suggestsd Retrofits: 
III Replace worn units with new electronic ignition models to avoid unnE'lCessary fuel 
consumption. 

M.a. Steam, condllmsate and heating wa~er piping insulation is In ddsrepalr 01' missing. 

Suggested 0 I1z M's: 
o Inspect pipes for broken or missing insulation. Repair or replace as, needed. 

Suggested Ratroflts: i 

Q Install additional pipe insulation in accordance with design speCifications and energy 
conservation codes. ' 
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-----------------------------------------------------------------------------
H·9. Operation of burner Is acccmpanied by emcesslve £Imoke laiild '/$OOt. 

Suggested 0 !it WI's: 
* '" Inspect burner nozzles for wear, dirt and incorrect spray angles. Clean and adjust as 

necessary. 
* o. Verify that oil is flowing fre&iy and oil pressure is correct. 
'* 0 Perform flue gas analysis to set proper air to fuel ratio. 

Suggfilsfed Rl3troflts: 
o Purchase kit for flue gas analysis if frequent testing is anticipated. 

Ho10. BPJrn(!!f ahol1-cycl®s. 

Suggested 0 & PI/'s: 
(l) Hot water temperature limit switch may be set too low. Reset as required. 
e Thermostat may be faulty. Replace if necessary. 

Sug9castoo Retrofits: 
o None Practical 

Cooling Sy$~em 

C-1. Space temperature is hlgj'i~r lOr lower than thermostat setling. 

Suggested 0 OJ M's: 
'* 0 Re-calibrate space thermostat. 
* Q Blowout moisture, oil and dirt from pneumatic lines on pneumatic control system. Clean 

contacts on electric control system. 
* 0 Re-calibrate controllers. 
* f.) Verity that control valves and dampers modulate properly, especially the economiZer section 

of the system. 
o Limit excessive outdoor air intake when not operatiny economizer cycle. 

Suggestoo Retl'oflts: 
o r' r electric control systems install pre-set, solid state thermostats which do not require 
Ct")libration. . 

An asterisk (*) means that the implementation of the suggested "0 & M", if checked, may raquire 
special training for maintenance or operating personnel or create other overriding circumstances that 
make implementation impractical. 
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C-2. Chiller is operating during cold wCSlather to provide IlIlf conditioning. 

Suggested 0 fJ,. M's: 
" None Practical 

Suggestlad Retrofits: 
o Provide a water interchange system injecting cooling tower condenser water directly into the 
system's chilled water circuits. Except for pumping and cooling tower fan horsepower, this 
provides "free" cooling. Speci~1 care must be tal<en in treating and filtering condenser water. 
o If system is forced air, using OX coils and air cooled condenser, install economizer cycle to 
obtain free cooling. 

C-3. Reheat colis are used to maintain zone temp3raturels. 

Suggested 0 I1r M's: 
-It 0 Lower hot water temperature. 
* 0 Raise chilled water temperature. This will result in higher supply air temperatures to space. 

o During summer months, turn hot water flow off by shutting valve at reheat coil or by turning 
off hot water circulating pump. 

Suggestlad Retrofits: 
o Convert to variable a'ir volume system jf the reheat coils are not necessary to supply heat 
during the heating season. 

C-4. Multiple air conditioning compressors start Elt the same time. 

Suggested 0 & M's: 
G Adjust electric controls to stage compressor operation properly. 

Suggested Rsj'rofits: 
o Should automatic controls not taxist, purchase and install. This will allow compressor #2, for 
example, to cut In when compressor #1 can no longer satisfy air conditioning load. 

C-S. BuHding utilizes a dual duct or multizone system. 

Suggfflsted 0 lit M's: 
'* 0 Lower hot deck temperature. 
* 0 Raise cold deck temperature. 
'* 0 During summer months, tum heating source off. 
-u. 0 If unit has an economizer c:ycle, turn mechanical cooling off in winter. 

Suggested Retrofits: 
o Convert dual duct or multjz\~me systems to variable air volume, if building has a separate 
heating system. 
o Install controls to 8utom:atically reset hot and cold deck temperatures. 

C-S. Insulation on coolJng line pJpas and ducts appears Inadequate. 

Sugges~ed 0 Bz M's: 
o Repair or replace damaged insulation. 

SuggestCKI Rstrofifs: 
Ii) Insulate all delivery lines and ducts in accordance with recommended R-values. 

An asterisk (*) means that the implementaticn of the suggested "0 & MH
, if checked, may require 

special training for maintenance or operating personnel or create other overriding circumstances that 
make implementation impractical. 
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--------------------------------------------------

C-7. All' conditioning load trips circuit breaker on extramaly warm days. 

Suggested 0 lit M's: 
*0 Tighten wire lugs if loose. 
*0 Replace defective circuit breakers. 

0 Clean condenser on air cooled systems. 
*0 Clean scale build-up in condenser on water cooled systems. 

Suggested Retroms: 
o Consider installinr insulated underground storage tanl< that would allow night operation of 
chiller when electrica demand is low. This reservoir tank would be a source of supply of chilled 
water for daytime operation. Chiller would not be operated during the day. 

(;-8. Air of Inadequa~e volume or ~empei'atui'e ie laelng) dlschSlD'gJll.'ld ihrou$llh grilles, Slnd ~he 
space tempertliIJi'8 c~nnot 00 mOlllnUelned. 

Sugges'i(!;)d 0 & Pll's: 

" Defrost evaporator coil if iced. Determine cause of icing and correct. 
0 Clean evaporator coli, fins and tubes. 
e Clean or replace air filters. 
0 Fire damper may be closed. Open and replace fusibl(~ link if necessary. 
o Balancing damper may have slipped and closed. Opl~n to correct position and tighten wing 
nut. 

*0 If fan is rotating backwards, reverse rotation by reversing electrical contacts. 
0 Clean condenser coil and/or water tower nozzles. 

Suggested Retrofits: 
(') Install differential pressure-sensing switches to trip alarm when air flow drops significantly. 

C-g. Refrigeration condensers or cells are dirty. clogged and/or not functioning 
efficiently. 

Suggested 0 Ct M's: 
o Determine if normal operating temperatures and pressures have been identified and if all 
gauges are checked frequently to insure design conditions are being met. 

* 0 . Increased system pressure may be due to dirty consensers which decrease system 
efficienc~. HiQh discharge temperatures often are caused by defective or broken compressor 
valves. epalr or adjust as required. . 
o Inspect the liquid line leaving the strainer. If it feels cooler than the liquid line entering the 
strainer. it is clogged. It is very clogged if frost or sweat is visible at the strainer outlet. Clean as 
required. 
0 Clean coils and! or other elements as needed on a scheduled basis. Include dehumidification 
coils. 

Suggested Retrofits: 
0 None Practical 

C-10. Chilled water piping, valves and fittings are leaking. 

Suggos~ed 0 & M's: 
0 Repair joint or piping leal<s. 
<;) Repair or replace valves. 

Suggested Retrofits: 
(() None Practical 

An asterisk (oJ means that the implementation of the suggested "0 & M", if checked, may requite 
special training for maintenance or operating personnel or create other overriding circumstances trlat 
make implementation impractical. 
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.~ C-11. Refrigeration compressor runs continually. (Direct expansion systems.) 

• 

• 

Suggested 0 & M's: 
*.. Contacts in starter circuits of controls may be fused. Repair and replace as necessary. 
*, • Bubbles in eight glass indicate low refrigerant charge. Repair leaks and recharge. 
'*. Refrigerant charge may be too high. Check discharge pressure and purge excess. 
*. Compressor valves may be leaking. Overhaul compressor. 
*. Liquid line solenoid valve may be stuck open. Repair or replace. 

Suggested Retrofits: 
CD Load may be greater than design. Consider replacJing with chiller and water cooled 
condenser system . 
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SAMPLE CALCULA nONS 

Source: Making Cents of Y,)ur Energy Dollar, Volume I, U.S. Department of Energy, as 
adapted by the State of Colorado, 1979. . 

The sample calculations refer to the Action(s) immediately preceding. The 
calculations are intended as working examples of how the professional energy auditor 
determines cost and payback of energy conservation actions • 
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POTENTIAL ENERGY SAVINGS CALCULA TIONS 

CHECKLIST ITEM NO. V4 

O&M DISCONTINUING USE OF EXHAUST FANS 

ENERGY USE AND ~ATING INFORMA nON: 

A. NAMEPLATE RATING OF EXHAUST FANS 

B. CURRENT ANNUAL EXHAUST FAN OPERATION 

C. ADJUSTED ANNUAL EXHAUST FAN OPERA nON 

D. ASSUME FANS ARE 75% LOADED 

E. .746KW = 1 HP 

F. ASSUME MOTOR EFFICIENCY OF 85% 

ENERGY SAVINGS CALCULATIONS: 

(HP) x (HRS/YR) x .75 x .746 (KW /HP)+ .85 = 

HP 

HRS!YR 

HRS/YR 

crt. 'tie rrI 

(KWY /YR) 



POTENTIAL ENERGY SAVINGS CALCULATIONS 

CHECKLIST ITEM NO. H7 

O&M TURNING PILOT LIGHTS OFF IN COOLING SEASON 

ENERGY USE AND RATING INFORMATION 

A. Number of identical pilots turned off 
(from inspection) 

B. Amount of gas consumed per hour by one 
pilot in A (from local utility) 

C. Heat value of gas (from local utility 
or use 1030) 

D. Number of hours per year pilot will be 
turned off (estimated) 

ENERGY SAVINGS CALCULATIONS: 

___ x __ =-
A B 

X _~:-- X ___ = BTU/yr 
C D 

___ pilots 

---cubic ft/hr 

___ BTU/cubic ft. 

___ hrs/yr 

(NOtE: Repeat this calculation for each pilot light size. Record total savings below.) 
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LIGHTING 

Because the lighting systems of many existing public buildings were designed 

within the restrictions of initial cost economies, without knowledge about final space 

use and subdivision, and without benefit of relatively recent developments and 

research findings in the field, there is significant potential for lighting system 

modification. These modifications can reduce substantially the energy consumed by 

the lighting system (and associated costs) while still providing building occupants with 

the quality and quantity of Hlumination required to perform their various tasks and 

functions. 

Before undertaking any change, you must recognize that a lighting system is 

just that -- a system. Its many elements are interrelated just as the lighting system 

itself is interrelated with other systems in the building. While energy Can be 

conserved by properly removing lamps and luminaires1 realize that such action should 

be taken only after the entire system has been analyzed and all options evaluated. 

While conservation of energy is important, it must be achieved in a manner consistent 

with other requirements, including those of productivity and visual comfort; 

aesthetics; federal, State and local codes and ordinances, etc. Moreover, it is 

important to recognize that major alterations to a lighting system can have a 

significant impact on heating and cooling systems, most of whl<;:h were designed to 

consider the amount of heat given off by the lighting system as originally designed. 

For these reasons, it is suggested strongly that competent technical assistance be 

obtained before any significant modifications are made and that modifications be 

made only in light of the buildIng's illumination needs, the lighting system which 

currently exists, and the many different options which can be utilized. 

The following discussion highlights many of the actions which should or can be 

taken to implement an effective program of lighting energy management. 

Source: Much of the narrative discussion is based on Total Energy Management for 
Hospitals, Ope cit., pp. 34-39. 
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LUMENS PER 'WATT 
(Including Ballast)* 

Smaller Sizes Middle Sizes Larger Sizes 

High pressure sodium 84 105 126 

Metal halide 67 75 93 

Fluorescent 66 74 70 

Mercury 44 51 57 

Incandescent 17 22 24 

This ranking, of course, is only general. There is overlapping of efficiencies 
between lamp types and even within a lamp type, for different wattages, life ratings, 
etc. Also there are .!imitations on the suitability of some lamps for a specific 
application. 

Selection of the most efficient lamp must be evaluated on the basis of the 
specific application and the performance characteristics of the individual lamps being 
considered. Changing from incandescent to a more efficient light source can give 
paybacks in as little as one to two years, depending on local energy costs. 

*Ba!lasts add at least 15-20% to the rated energy usage of bulbs. 

Source: National Electrical Manufacturers Association and National Electrical 
Contractors Association, Total Energy Management: A Practical 
Handbook on Energy Conservation and Management, First Edition, 
(Washington, D.C., December 1975) p. 33. 
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Usage Patterns Modifications 

An excellent initial step for a program of lighting management is. to modify usage 

patterns based on factors identified during the building energy audit. It should be noted 

that steps such as developing an effective lighting usage program would have to be 

updated and modified as changes are made to the lighting system y but for the most part 

such modifications should be relatively simple once the initial steps have been undertaken. 

Establish an effective lighting usage program: a planned program to turn lights on 

when and where they are needed. The major advantages of such programs are that they 

can be tailored to the individual characteristics of the space and needs of its occupants, 

and implemented relatively inexpensively and quickly. The key element of a lighting 

usage program is a lighting schedule related to occupant usage patterns. Personnel should 

be assigned, trained, and made responsible for the efficient utilization of lighting by 

means of established schedules for the control of lighting. 

Define the exact nature of occupancy for each period of time. Determine the 

amount of lighting needed for safety and security purposes. Provide detailed instructions 

for system operat~on to responsible employees by means of charts, posting and/or color 

coding switches. Train the responsible employees to assure understanding and compliance 

with the procedures. 

Reducing Lighting Levels 

Of the var.lous lllumination level standards, one published by the U.S. Department 

of Energy in Blighting and Thermal Operations Guidelineslt is considered the most 

appropriate for office work. 

The principal feature of the standard IS the promotion of non-uniform illuminat:lon. 

Only the task has fu1l1llumination and the lighting in the surrounding areas can and should 

be reduced. 
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--"' __ d' .... _ ...... _ .......... ___________ ~ _________________________ -------------

Tasks that are somewhat more difficult visually, but of short duration, can 

usually be handled at the lower foot-candle level by moving the eyes and task closer 

together or perhaps by spending more time looking, rather than increasing the 

illumination level. 
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RECOMMENDED FEA MAXIMUM LIGHTING LEVELS 

Task or Area 

Hallways or corridors ••.••..•..•. 

Work and circulation areas 
surrounding work stations •••••• 

Normal office work, such as 
reading and writing (on task 
only), store shelves, and 
general display areas .••..•...••• 

Prolonged office work which is 
somewhat difficult visually 
(on task only) ..... ItUI ••••••• O ... O •••• 

Prolonged office work which is 
visually difficult and critical in 
nature (on task only) .•.••..••••••• 

Footcandle Levels 

50 + 10 

75 + 15 

100 + 20 

How Measured 

Measured average, 
minimum 1 footcandle 

Measured average. 

Measured at work station. 

Measured at work sta.tion. 

Measured at work station. 

Source: Federal Energy Administration, Lighting and Thermal Operations: Energy 
Conservation Principles Applied to Office Lighting, Conservation Paper 
Number 18, (Washington, D.C., April 15, 1975) pp. v-6, v-7 
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LIGHTING: DOLLAR SAVING OPPORTUNITIES 

NO/LOW COST 

Survey With Light Meter 
- Remove Bulbs, Tubes and Ballasts 
-Start Using Energy Efficient Bulbs and Tubes 

Clean Bulbs and Tubes 

Clean Fixtures 

Set Manual Lighting Schedule 

RETROFIT 

Remove Fixtures 

Rewire Switches 

Retrofit With Energy Efficient Ballasts and Tubes 

Replace Incandescent Fixtures with HID or Fluorescent 

Replace Mercury With Metal Halide HPS, LPS 

Use Photocells 

Use Timers 
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COLOR RENDERING INDEX (CRI) 

Lamp Type CRI 

Natural Light 100 

Incandescent 97 

Fluorescent 

Cool White 67 

Deluxe Cool White 86-89 

Warm White 56 

Warm White Deluxe 71 

OayHte 75 

Vita-Lite. 91 

Ultralume 85 

Energy Efficient 
Lite-White 48 
Econo-O-White 51 

Mercury 22-52 

Met~l Halide 65-70 

High Pressure Sodium 20 

Low I?ressure Sodium 0 

Color Rendering Index is a method of comparing a specific light 
source to natural light. The higher the CRI, the more closely tha t 
light source simulates natural light • 
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COMPARISON OF TYPICAL DISCHARGE LAMP PERFORMANCE 

Initial End of 
. Lumens Per Watt 

Lamp Type Lumens Lamp Lamp/Ballast Lumens 
-

Low Pressure 180 W 33,000 180 150 33,000 
Sodium 

. 
High Pressure 40(} W 50,000 125 106 35,000 

Sodium 
, .. 

--.-:7"""""',--" 

Super Metalarc 400 w- t 40,000 100 88 27,200 

Metalarc 400 W 34),000 85 75 22,500 
(Metal Halide) 

Mercury 400 W 23,000 57 51 15,700 

Fluorescent 2/215 W 32,000 74 71 21,760 
vao 

* Includes ballast losses. 
** Operated on 10 Hour Burning Cycle. 

Source: Sylvania 

• • 

Life** 
Rated 

Lumens Average 
per \A7att Life ** 

117 18,000 

76 24,000 

60 15,000 

50 20,000 

35 24,000 

48 15,000 



• 

REPRESENTATIVE RECOMMENDED ILLUMINA nON LEVELS ON TASK* 

Area 

Task 
Reading printed material 
Reading pencil writing 
Spirit duplicated material 

Good 
Poor 

Drafting, benchwork 
Lip reading, chalkboards, sewing 

Classrooms 
Art rooms 
Drafting roorns 
Home economics rooms 

Sewing 
Cooking 
Ironing 
Sink activities 
Note-taking areas 

Laboratories 
Lecture rooms 

Audience area 
Demonstration at~.a 

Music rooms 
Simple scores 
Advanced scores 

Shops 
Sight-saving rooms 
Study halls 
Typing 

CorrIdors and stairways 

Dormitories 
General 

Schools 

Reading books, magazines, newspapers 
Study desk 

Recommended Footcandles 
on Task 

30 
70 

30 
100 
100 
150 

70 
100 

150 
50 
50 
70 
70 

100 

70 
150 

30 
70 

100 
150 
70 
70 

20 

10 
30 
70 

Source; Illumination Engineering Society, illES Lighting Handbook." 

5-9 



ILLUMINA nON LEVELS (CONT.) 

Local Government Buildings 

Area 

Drafting rooms 
Detailed drafting and designing, 

cartography 
Rough layout drafting 

Accounting Offices 
Auditing, tabulating, bookkeeping, 

business machine operation, 
computer operation 

General offices 
Reading poor reproductions, business 

machine operation, computer operation 

Reading handwriting in hard pencil or 
on poor paper, reading fair repro-
ductions, active filing, mail sorting 

Reading handwriting in ink or medium pencil 
on good quality paper, intermittent 
filing 

Private offices 

Reading poor reproductions, business 
machine opel'ation 

Reading handwriting in hard pencil or 
on poor paper, reading fair 
reproductions 

Reading handwriting in ink or medium 
pencil on good quality paper 

Reading high contrast or well-printed 
materials 

Conference rooms 
Critical seeing tasks 
Conferring 
Note-taking durin~ projection 

(variable) 

Corridors 

Court rooms 
Seating area 
Court activity area 

Recommended Footcandles 
on Task 

200 
150 

150 

150 

100 

70 

150 

100 

70 

30 

100 
30 

30 

20 

30 
70 

Source: Illumination Engineering Society, "IES Lighting Handbook." 
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ILLUMINA TION LEVELS (CONT.) 

Hospitals/Public Care institutions 

Recommended Feotcandles 
Area on Task 

Anesthetizing and preparation room 30 

Autopsy and morgue 
Autopsy room 100 
Autopsy table 1000 
Museum 50 
Morgue, general 20 

Central sterile supply 
General, work room 30 
Work tables 50 
Glove room 50 
Syringe room 15Q 
Needle sharpening 150 
Storage areas 30 
Issuing sterile supplies 50 

Corridor 
General in nursing areas- -daytime 20 

• 
General in nursing areas--night 

(rest period) 3 
Operating, delivery, recovery, and 

laboratory suites and service areas 30 

Examination and treatment 
General 50 
Examining table 100 

Exits, at floor 5 

Intensive care nursing areas 
General 30 
Local 100 

Laboratories 
General 50 
Close work areas 100 

Lobby (or entrance foyer) 
During day 50 
During night 20 

Locker. rooms 20 

Medical records room 100 

• NUrses station 
General--day 70 

I 
" 

Source: Illumination Engineering Society, illES Lighting Handbook.ll 
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ILLUMINATION LEVELS (CONT.) 

Area 

General--night 
Desk for records and charting 
Table for doctor's making or 

viewing reports 

Nurseries, infant 
General 
Examining, local at bassinet 
Examining and treatment table 
Nurses station and work space 

(See Nurses Station) 

Obstetrical suite 
Labor room, general 
Labor room, local 
Scrub-up area 
Deli very room, general 
Substerilizing room 
Delivery table 
Clean-up room 
Recovery room1 general 
Recovery room, local 

Patients' rooms (private and wards) 
General 
Reading 
Observation (by nurse) 
Night light, maximum at floor (variable) 
Examining light 
Toilets 

Pharmacy 
Compounding and dispensing 
Manufacturing 
Parenteral solution room 
Active storage 
Alcohol vault 

Surgical suite 
Instrument and sterile supply room 
Clean-up room, instrument 
Scrub-up area (variable) 
Operating room, general (variable) 
Operating table 
Recovery room, general 
Recovery room, local 
Anesthesia storage 
Substeriliziug room 

Waiting rooms, or areas 
General 

. Local for reading 

Recommended Footcandles 
on Task 

30 
70 

70 

30 
100 
100 

20 
100 
30 

100 
30 

2500 
30 
30 

100 

20 
30 
2 
0.5 

100 
30 

100 
50 
50 
30 
10 

30 
100 
200 
200 

2'D,1) 
30 

100 
20 
30 

20 
30 

Source: Illumination Engineering Society, "IES Lighting Handbook." 
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Sourc€': 

LIGHTING 
Operations and Maintenance Checklist 

Making Cents of Your Energy Dollar, Volume I, U.S. Department of Energy, as 
adapted by the State of Colorado, 1979. 

The checklist provides suggestions for the most common energy wasters in a 
building. Situations cited as "true" are those which exist in the building. The Energy 
Auditor then recommends actions to be taken from those suggestions. 
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lighting SYlStem 

1.,·1. Incandescent lamps are used In offices, workrooms, hallways, and gymnasiums. 

e Vllhere possible use a single incandescent lamp of high9rwattage rather than two or more 
smaller lamps of combined higher wattage. 
/) Discontinue using extended service lamps except in special cases such as recessed 

. directional lights where short lamp life is a problem. 
., Discontinue using multi-level lamps. The efficiency of single wattage lamp is higher per watt 
than a mufti-level (amp. 

Suggested R®iroflts: 
(lI Rep/ace non-decorative incandescent lamps with more energy conserving types such as 
fluorescents in general purpose areas and mercury vapors in large group areas. 

L,b 2. In fixtures where 110lmaacent .amps have boon luamoved, the ballasts Iuwe not bGlSn 
disconnected. 

Suggested 0 11: 11/3's: 
'* ~ Disconnect ballasts, which stH! use significant amounts of energy even though tubes have 

baen removed. 

Suggested Retrofits: 
e Rep/ace unnecessary tubes with "dummy" types which draw little current and yet provide 
uniform lighting effect. 

loo3. When oornoo om fh-nofl'teucent fsmpa end/or R:Ulllifil3t9 I'limvOl) ~~n r®plE.ilcQ@1, lVil@ree 
efflclefia i~ht3 hs\!'s n~t bGei'lIi'!OlU;lU~d. 
Suggestted 0 8 PiPs: 

* (I) When relamping J replace fluorescent tubes with more efficient and lower wattage types such 
as 35-watt instead of 40-watt to achieve a reduction in electrical energy consumption. Wherever 
possible, replace burned out ballasts with More efficient lower wattage energy conserving 
ballasts. 

'" Q Consider not replacing burned out bulbs or lamps, and disconnecting ballasts in areas where 
delamping is possible. For example, in four-lamp fixtures allow two lamps to remain, 
disconnecting appropriate ballasts. 

Suggel3~ed FJfJtrofifs: 
Q Install more efficient fluorescent tubes and ballasts in all existing fixtures. (Verify that new 
lamps will work with existing ballasts.) 
'" Lowering fixtures will increase illumination levelS on the task area, and may permit a 
reduction in the number of fixtures or the wattage of lamps. 

L~. lamps emd b'hdull'es &ilfl'G not cl®aln. 

Suggested () ~ M'g: 
• Establish a regular inspection and cleaning schedule for lamps and luminaires (fixtures). 
Dust build up reduces effectiveness. 
• Replace lens shielding that has turned yellow or hazy with new acrylic lenses which do not 
discolor. 

Suggested Retroms: 
" Replace outdated or damaged luminaires (fixtures) with modern types that are easy to clean. 

An asterisk (*) means that the implementation of the suggested ".0 & MOl, if checkeeJ, may require 
special training for maintenance or operating personnel or create other overriding circumstances thllt 
make Implementation impractical. 
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L-5. Exterior lighting is used. 

Suggested 0 & M's: 
... e Replace exterior 1 SO-watt f/eod lamps with 75-watt flood lamps to reduce consumption while 

maintaining adequate illumination . 
*. Eliminate outdoor lighting where practical. 

Suggested Retrofits: 
.. Install a control device (i.e., time clock, photocell) to automatically turn off lights when not 
needed. 
• Replace exterior incandescent lamps with more efficient types such as high pressure 
sodium, or metal halide. . 

L-S. Lights are on in unoccupied areas. 

Suggested 0 & M's: 
o Provide signs instructing occupants to turn off lights when leaving room. 
• Organize task areas to eliminate unnecessary illumination. 

Suggested Retrofits: 
• Rewire switches so a single switch does not control all fixtures in multiple work spaces. 
o Provide timer switches in remote or seldom used areas where there will be brief occupancy 
periods. 

L-7. Natura/lighting Is not optimized. 

Suggested 0 & M's: 
• Utilize natural lighting whenever possible. 
81 Clean walls or repaint with light reflective non-glossy colors. 

Suggested Retrofits: 
e Installli~ht sensors and dimming equipment which automatically compensate for varying 
natura/lighting conditions.' . 

L-a. Two lamps have not boon remo~ecI1rom four-lamp fixtures where possible. 

Suggested 0 & M's: 
*. Remove two lamps and disconnect ballasts. 

Suggested Retrofits: 
o None Practical 

An a~terisk (*) means .that the implemen~ation of the suggested "0 & M", if checked, ml.lY require 
special tralnmg for maintenance or operatmg personnel or create other overriding circumstances that 
make implementation impractical. 
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SAMPLE CALCULATIONS 

Making Cents of Your E~ergy Dollar, Volume I, U.S. Department of Energy, as 
adapted by the State 6f Colorado, 1979. 

The sample calculations refer to the Action(s) immediately preceding. The 
calculations are intended as working examples· of how the professional energy auditor 
determines cost and payback of energy conservation actions • 
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POTENTIAL ENERGY SA VINGS CALCULATIONS 

CHECKLIST ITEM NO. L2 

O&M DISCONNECTING BALLASTS - COOLING SEASON 

ENERGY USE AND RATING INFORMATION 

A. Fluorescent Ballasts Consume Approximately 15% of Rated Power Requirement of 
Tubes Removed from Fixture. 

B. For every 1000 Watts If Lighting Energy Saved, an Additional 300 Watts of Cooling 
Energy is saved in Texas. 

C. Total Wattage of Removed Tubes. ______ Watts. 

D. Hours used in Cooling Season 

E. 1000 Watts = 1 Kilowatt 
Energy Savings Calculation 

------Hrs/Seascm 

.15 x 1.3 x ____ (Watts) x _--:::--_ (Hrs/Season) -: 1000 )Watts/KW) = 
AS C D -E-

___ KWH/Season 

NOTE: IN HEATING SEASON, FOR EVERY BTU OF LIGHTING ENERGY SAVED, A 
BTU OF HEATING (OUTPUT) ENERGY WILL BE PROVIDED FROM SOME 
OTHER SOURCE, e.g., FURNACE, BOILER, HEAT PUMP, ETC. 
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POTENTIAL ENERGY SAVINGS CALCULATIONS 

CHECKLIST ITEM NO. L3 

O&M REPLACING BURNED OUT 40-WATT TUBES WITH MORE EFFICIENT 35-WATT TUBES 

ENERGY USE AND RATING INFORMATION 

A. A 14% Savings Occurs when 40-Watt Fluorescent Tubes are Replaced with an Equal 
Number of 35-Watt Energy Efficient Tubes. 

B. For Every 1000 Watts of Lighting Energy Saved, an Additional 300 Watts of Cooling 
Energy is Saved in Texas. 

C. Total Wattage of 40-Watt Tubes Replaced ___ Watts. 

D. Hours Used in Cooling Season ___ Hrs/Season 

E. 1000 Watts = 1 Kilowatt 

ENERGY SAVINGS CALCULATION 

.14 x 1.3 x (Watts) x (Hrs/Season) -: 1000 )Watts/KW) = A B ----:C::--- --""""D:--- ~ 

KWH/Season ---

NOTE: IN HEATING SEASON, FOR EVERY BTU OF LIGHTING ENE.RGY SAVED, A 
BTU OF HEATING (OUTPUT) ENERGY WILL BE PROVIDED FROM SOME 
OTHER SOURCE, e.g., FURNACE, BOILER, HEAT PUMP, ETC. 
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BUILDING ENVELOPE 

The total use of energy required in schools, hospitals, local government 

buildings and public care institutions for providing the proper environmental condi

tions of temperature, humidity, light and fresh air, involves not only the mechanical 

systems and services within the facility, but also the entire BUILDING ENVELOPE 

which must CONTAIN that man made environment and EXCLUDE the often adverse 

outside conditions. 

Total Energy Management in a building, therefore, must take into account all 

the possible ways that conductive and convective heat losses and gains, outdoors-to-

indoors and indoors-to-outdoors, can occur through the BUILDING ENVELOPE, 

through the seasons of the year. It must also consider solar heat gains, helpful in 

winter and unwanted in summer. And, because of the oftentimes functional 

complexities of a building, energy management should extend also to the separation 

of the environmental zones inside that building envelope. 

A Total Energy Management program must begin with a thorough energy audit 

of the building and all its systems, not the least of which is the building envelope. 

That audit begins with a very thorough examination of all the physical conditions of 

the building which are subject to heat transfer. 

All the items found to exist in the basic audit, whether or not in need of repair 

or installation, should be scheduled for re-examination on an appropriate periodic 

basIs so that cost-effective and energy-effective maintenance is achieved. This 

scheduling may be computerized as part of the overall building Energy Management 

Program. The conditions and effects of the building envelope would, in that way, 

become part of the monthly energy consumption analysis. 

There are many small ways to conserve energy in the building envelope, as well 

as larger, more expensive improvements which can be made, and it is important to 
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put these opportunities into some overall perspective. From the broad point of view 

there are five major areas of concern. They are, in order of importance for existing 

building considerations: 

1. Reduction of infiltration and exfiltration. 
2. Reduction of solar heat gain through windows. 
3. Reduction of heat loss' through windows. 
4. Reduction of heat gain and loss through walls, roofs, floors and slabs. 
5. Reduction of internal heat transfer. 

A general analysis of each of these five subjects is preseL ted in the discussion 

which follows. Some specific conditions are cited, but a more complete list of 

possible steps in energy conservation, especially for the many small efforts which add 

up to meaningful savings, are listed in the energy conservation checklist tab of this 

manual. 

Infiltration and Exfiltration 

The need for a large portion of the energy used for heating and cooling a typical 

building reSUlts from the heat gains and losses through the building envelope. In the 

"typical" building the major portion of that occurs as infiltration and exfiltration--air 

leakage through all kinds of cracks and crevices in the building envelope. 

Outside air can leak through cracks around operative window sashes and doors, 

between the door or window frames and the wall materials they are set in, and 

through joints in the basic wall construction, especially in panellzed wall systems. 

There are many types of building exterior treatment and the chances for 

leakage in and out of the building envelope vary accordingly. Consider, for example, 

the increasing amount of crack-footage in the following list of facade-types: 

1. Individual windows set in brick walls. 
2. Bands of windows set in brick walls. 
3. Precast panel systems, windows in some panels. 
4. Curtain wall treatment on 2 sides only. 
5. Curtain wall treatment on all 4- sides. 

At the same time consider the quality of the installation and the caulking 

materials used. These can vary from good to poor, and cau1kings can change in 
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quality with age. Happily, most of the curtain wall systems have very good details 

for holding the glass and for preventing leakage. 

Infiltration and exfiltration vary with wind velocities and wind pressure, both 

positive and negative, on different sides of the building. Air pressures inside the 

building envelope can also be positive and/or negative, and these can combine with 

the exterior conditions to induce leakage wherever the potential exists. 

There is also a stack effect in tall buildings, especially in such vertical spaces 

as stairways, elevators, and mechanical service shafts. Since warm air tends to rise, 

when outside air is cold there is a strong potential for infiltration at the bottom 

floors and exfiltration at the top. 

Caulking between fixed systems and weather-stripping of movable window 

sashes and doors are the major means of reducing infiltration and exfiltration in the 

building envelope. There are probably as many types of caulking and weather

stripping materials as there are types of cracks to be filled. In general, the 

non-hardening, surface-skinning types of caulkings are best. Caulkings must have 

permanent adherence and should be chosen according to surfaces involved, and these 

surfaces must be clean and dry. For wide cracks a filler, or backer-rod can be used 

before the caulking. Weather-stripping includes compressible, closed cell foam t 

compressible "tubular" systems, and interlocking metal strip systems. Since there are 

so many different conditions which can exist for caulkings and weather-stripping it Is 

wise to get expert advice on the subject. 

Storm windows are often used to increase the thermal resistance through glass. 

Double glazing is also used for this purpose, but the storm window units have an 

advantage, generally, in increased control over leakage of air around the window 

frames. Depending on window framing and installation details, storm windows in 

secondary frames are usually more energy conserving than double glazing in a single 

frame, and they are often easier to accommodate in existing conditions . 
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Solar Heat Gain 

Heat gains from solar radiation through windows in Texas buildings can have a 

major impact on energy use, depending on such factors as orientation, exposure and 

shading, winter and summer, types of glass and glass treatment. 

There is so much more heat gain from solar radiation than from conduction 

through the glass that radiative gains must be solved before considering the 

conductive heat transfer through the glass. When double glazing is then considered 

for reducing summer heat gains there will also be a real benefit, in controlling heat 

losses in the winter season. 

The effects of orientation are different for winter and summer. In winter the 

sun rises a little south of east, is low in south sky at noon, and it sets correspondingly 

south of west. This sun movement allows a little east and well wall solar heat gain In 

the morning and afternoonr respectively, and a lot of mid-day sun on the south walls 

and into south facing windows. In the summer, the sun rises a little north of east and 

it sets a little north of west, and at noon it is high overhead, barely shining on 

southerly walls and windows. Summer solar radiation, therefore, is more severe on 

eastern and western exposures and not so serious on southern exposures. North facing 

walls and windows get no sunshine in the winter and only early morning and later 

afternoon angular exposure to the sun in the summer. 

Exterior architectural shading for windows must relate to these sun angles. On 

the east and west elevations such devices must be vertical, the full height of the 

windows, sometimes adjustable for the actual orientation and time of day. For south 

facing windows, roof overhangs and horizontal, projecting "eyebrows", over each band 

of windows can be designed for complete summer shading, yet allow winter solar 

6-4 

• 

,I 

! 

• 



• 
gains. Such shading devices, when used, are usually part of the original design and 

construction. They are only occasionally installed on existing structures. 

External shading devices are the most effective method of controlling solar 

heat gain because they prevent the sun from shining directly on the glass. There are 

some external sun shading devices available which can be fixed to the window 

openings, and which provide meaningful shading. Sometimes these devices can be 

removed or adjusted to allow winter solar heat gain. 

Internal shading devices include drapes, venetian blinds, vertical louver blinds. 

roller blinds, and variations of these basic types. While less effective than other 

methods of solar heat gain, internal shades are relatively inexpensive and they are 

much more easily adjustable to the times of most solar gain and to the needs for light 

-~ and view. 

• 

• 

Tinted or reflective glass, and reflective polyester films applied to the inside of 

the glass may also be used to reduce solar heat gain. The tinted or reflective glass 

can be used to replace existing glass or to create double glazing (storm windows). 

The films are self-adhesive but require special care in application. With storm 

windows the film should be on the inner face of the outside layer of glass (do not put 

it on the inner glass or the reflected heat will be trapped). 

An example of solar heat gain reduction involves the application of reflective 

solar film to 10,000 sq. ft. of east, south, and west windows in a 10 story office 

building in Miami, Florida. The annual energy savings calculated was 15% with a 

payback of just over two years. 

In winter solar heat gain is beneficial and its usefulness must be balanced 

against solar gains in the summer according to orientation, types of glass, reflective 

films, latitude, solar control devices and percentage of sunshine. Note that about 

10% less sunlight penetrates double glazing than single glazing. However, double 
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glazing reduces the heat load due to conduction, and the benefits from this more than • 

offset the loss of solar radiation. 

Heat Loss Through Windows 

On the national scale, it has been estimated that 20% of our energy goes to 

space conditioning in buildings. Of this, 25% results from heat losses and gains due to 

the relatively high thermal conductivity of windows -- an energy use equivalent to an 

average of 1.7 million barrels of oil a day. 

The rate of conductive heat flow through various parts of the building envelope 

(glass, walls, roof, floors, etc.) is expressed as a "U"-value. This rating is in units of 

BTUs/hour/square foot of surface/degree F. of temperature difference inside to 

outside. The lower the U-value the higher the insulating value of the construction 

rated. Typical wall and roof construction vary from U=.4 down to U=.04 depending on 

the basic structural materials and the type and thickness of the insulation used. 

Single panes of glass in still air (less than 15 mph) have a U-value of 1.13. Double 

glazing reduces the U-value to about .55. 

These values show a greater concern for heat flow though glass than through 

the "solidI! parts of the building envelope, the exterior walls, the roof, and floors over 

unheated space. It is helpful to put this difference into some sort of perspective. We 

can do this by comparing their U-values and what would be eqUivalent areas for the 

same transmission of BTUs per hour. 

Assume the following reasonable U-values for two windows and a wall: 

a. Windows with single glass: 1.1 U-value 

b. Window with double glass: .55 U-value 
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• U-VALUES FOR GLASS 

• 

Glass U-Value 

Single pane 1.13 

Double pane 

Triple pane 

Storm window and 
air space 

. Source: ASHRAE1 90-75 
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c. The solid wall 

inside :: gypsumboard 
insulation :: R -17 
wall ::: 
exterior::: sheathing 
plus wood panel, painted 

.055 V-value 

We can see that the fclte of heat flow through the solid wall is one-tenth that of 

the double glazed window which in turn is one half that of the. single glass. Since this 

transmission rating is on a square foot basis we can also see that the same amount of 

heat would be transmitted through: 

a. 
b. 
c. 

a single glass window: 
a double glazed window: 
the solid wall: 

2.5' x If.! :: 10 sq. ft. 
5' x 4' :: 20 sq. ft. 

10' X 20' ::: 200 sq. ft. 

Using double glazing will reduce the conduction heat loss of single glazing by 

one half, but this will occasionally be modified somewhat by solar radiation and wind, 

and therefore by orientation. Wind destroys the exterior Hair film" on the glass and 

this causes the V-value of the window to increase. Shutters, screens, trees, and 

other shielding devices will re'duce this wind effect somewhat. 

It is often easier to add storm windows to existing windows than it is to change 

to double glazing in the original frarr'le. The choicewW vary with the physical 

conditions, the present needs and replacement plans, etc., for each bUilding. The use 

of storm windows may provide' greater reduction in heat transfer through the windows 

because of the greater air space, and storm windows should give more control over 

air infiltration because of the second frame set tightly in the window opening. 

The use of the variolls types of drapes, blinds, appropriate linings, etc. to cover 

the windows when not needed 1'or light or view will also help reduce heat flow through 

windows. An added advantage provided by the drapes is that they wlll improve the 

Mean Radiant Temperature in a room or office. The occupant will not feel so easily 

the "cold window" in the winter or the "heat from the window" in the summer. 

Eliminating this human response to radiant heat flow toward or from the glass will 

preclude the occupants' need for more heat or more cooling for hUman comfort. 
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When rooms or zones of the building are unused or closed off, the thermal 

transmission through the windows, in both winter and summer, can be meaningfully 

reduced by closing off the windows with various types of thermal barriers. Depending 

on the time the space is to be closed off, and on how the space heating and cooling is 

to be maintained, the thermal barriers ean range from simple drapes and blinds to 

storm windows and even opaque, insulated panels. 

Heat Flow Through Walls, Roof, Floors 

In energy conservation we are concerned with the rate of conductive heat flow 

through various types of building construction. This is the "U"-value of each 

complete construction, inside-to-outside, including air films, as discussed above. By 

contrast, we are also concerned with thermal resistance of materials such as 

insulation, masonry, wood, plaster, etc. to heat flow through them. The. thermal 

resistance of a material is its "R"-value. The R-value of all materials in a wall 

construction can be added, and the resulting total R-value is the reciprocal of the 

U-value of the whole construction. 

This relationship of the U-value to the total R-value, and then to the R-values 

of the parts of a construction, is meaningful in discussing the improvements that 

might be achieved by the addition of certain insulation materials. They are 

commercially rated by their R-values, even though we usually use the U-value as a 

rating of the total construction. 

It is best to remember simply: 

a. the higher the R-value, the better the "insulation", and 
b. the lower the U-value, the better the "insulation" of the whole 

construction. 

For most constructions of walls, and also for roofs, the basic structural 

materials by themselves are inadequate as thermal barriers and various amounts and 

types of insulation are included in their design. Part of the physical examination of 

the building envelope in the basic energy audit of and existing building should be an 
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anaylsis 'of the plans, details, and specifications of its construction to determine the 

resistance to heat flow of its many parts. This should be done for the various details of 

wall ilnd roof construction, and for any floors over unconditioned spaces. 

These variables include latitude, solar radiation, "degree hours" above gOOp, winter 

"degree days", building and wall orientation, surface heat absorption coefficients, seasonal 

wind patterns and velocities t as well as the theoretical U-value of each construction. 

The mass of a wall does not give it a better, lower U-value, per se. Mass simply 

provides a form of thermal Inertia: it slows up the heat transfer and delays the impact of 

outdoor temperature changes on the inside conditioned space. The time delay allows the 

wall :0 act dynamically as a thermal storage system, smoothing out peaks in heat flow and 

reducing yearly heat loss somewhat. High mass walls of 80 to 90 Ibs/sq. ft. have 

approximately 2% less yearly heat loss (or gain) than low mass walls of 10 to 20 Ibs/sq. ft., 

assuming the same U-value and absorption coefficient for both walls. 

When it is determined that the U-value of a wall should be lowered as an energy 

conversion measure, one naturally looks for methods to increase the insulation of the wall. 

It is seldom possible to do this without going to some extreme measures, such as removIng 

the interior waH suraces (gypsum board or plaster, usually) and then adding appropriately 

high R-value insulation before resurfacing the walls. 

It is also possible to add insulation with a new facing over existing surfaces. When 

added to the exterior the treatment will have to be weathersealed and vapor-proofed, and 

it will give an entirely new look to the building unless a similar facing existed before. 

Such exterior treatment is feasible for low-rise structures and difficult for tall buildings, 

and it causes little disruption inside. 
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U-VALUES FOR TYPICAL WALL & ROOF CONSTRUCTION 

ROOFS 

(Adapted from ASHRAE 12 Guide) 

1234~e7a 

t234~C7 

Examplo 

----------------------------------. Construction Resistance (R) 
1. Outside surface (15 mph wind) . . . . . • • . . . . 0.17 
2. Built-up roofing (~ in.). . . . . . • . . . . . . . . . . . 0.S3 
3. Roof insulation (0 =: 0.24)b.............. 1,.17 
4. Metal deck.... ..•.......•..•.......• ... 0.00 
5. Airspace" ...••......•....••.....•...... 0.99 
6. Metal lath and } 
7. tin. plas. (sand agg.) .................. 0.13 
8. Inside surface (still air). . . . . . . . • . . . . . . . . . 0.9f) 

Total resistance. . • . . . . . . • . . • . . • . . . • . . . • . {J. 7J 
U = I/R = 1/8.71...................... 0.15 

Examp/o 

Oonstruction .d,esistance (R) 
(Heat flow up) 
1. Outside surface (15 mph wind) ..•. , ..•... 
2. Built-up roofing. (~ in.) .....•.•.•....•.. 
3. Roof insulation (0 = 0.72) ....•..•....... 
4. Plywood deck U in.) ................... . 
5. Air spaceb ••••••••••••••••••••• " ••••••• 
6. Gypsum wallboard (! in.) .•...•.....•... 
7. Aooustical tile a in.)-glued ••...•...•.•• 
8. Inside surface (stilI air) ........ , ........ , 

Total resistance .••••..•..••....•........ 
U = 1/R = 1/6.83 .•.......•............ 

0.17 
0.38 
1.89 
0.78 
0.86 
0.45 
1.25 
0.81 

6.83/ 
0.17 

Examplo J -----
Oonstruction (heat flow up) Resistance (R) 
1. Outside surface (15 mph wind). . . .•. ..... 0.17 
2. Built-up roofing-i in .......... ,. •. . .. .•. 0 •• <)3 
3. Roofinsulation (none) .................. . 
4. Concrete slab (it. wt. agg.) (2 in.). •• . • • • .. fUJI2 
5. Oorrugated metal. . . • . • . • . . . . . . . . • . . . • .. 0 
6. Air spaceb •••••••••••••• , ••••• ,. •••• •• •• 0.86 
7. Metal lath and i in. pIns. (it. wt. agg.) . . • . 0.47 
8. Inside surface (still aIr) ••.....•••.... , ••. 0.81 

Total resistance .• " . • . . . • .. • • . • . • ... • • • . /r.85 
U = 1/R = 1/4.85 = ................ , .. 0.22 

ExamplQ I 
Construction Resistance (R) I 
(Heat flow up) )' 
L Outside surface {I5 mph wind). . •. ... . . .• 0.17 
2. Asphalt shingle roofing •••..... '" .•..... 0.44-
3. Building paper. . • • . . • . • • . . . • . . . . • • . . . .. 0.08 
4. Plywood deck (i in.) .. .. • .. .. . .. • . . .. ... 0.78 
5. Air space· (3.5 in' l reflective surface). . .. .. ~.08 
6. GyPsum wallboard (! in.)............. ..• 0.45 
7. InsIde surface (stillair) •....•..•......... 0.82 

'l'otal resistance .••.....•............... , 4.58 
U = l/R = 1/4.fi8...................... 0.22 

Examp/o 

Heated room below unheat~d space 
Oonstruction (heat flow up) Resistance (R) 
1. Top surface (still air)... •. .. .. .. .... ..... 0.61 
2. Linoleum or tile (avg R)................. 0.06 
3. Felt. ..•.•... . . • •.. ••..••.••.• .•.. . .. .. 0.08 
4. Plywood U in.). • • . . . . . . . • . • . . • • • • • . • • .. 0.78 
5. Wood subfloor (t in.) ............ "...... 0.94 
6. Air spaceh ••••• , •• •• •••••• ••• •••• •• • • • .• 0.86 
7. Metallll.th and tin. plas. (it. wt. agg.) . • . • 0.47 
8. Bottom surface (still air). . . . • . . . . • . . . • • • . 0.81 

Total resistance.... .••....•..•••• . •• . . .. 4.37 
U = l/R = 1/4.87 =.... .. ............. 0.23 
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u-VALUES FOR TYPICAL WALL & ROOF CONSTRUCTION 

WALLS 

(Adapted from ASHRAE 72 Guide) 

Exampl" I. 
Uonstruct.ion Resistance (R)I 
1. Outside surface (15 mph wind). • • . . .. . . .. 0.17 
2. Face brick (4 in.) ..... " .. • . .. .. . . .... • • 0.44 
3. Cement mortar (! in.) ....... '" ... " .... 0.10 
4. Concrete block (cinder agg.) (8 in.) .. , • • •. 1.72 
5. Air spf'.ceb (refiective) .................... S.80 
6. Gypsum wal1boa.~d, I;oil back (! in.)... ••. 0.45 
7. Inside surface (still air)..... .•.........•. 0.68 

Total resistance ..••..•......•.•.•..••.• , 6.86 
U", liB = 1/8.88 = ................... 0.16 

&>tampla 

Construction Resistance (R) 
1. Outside surface (15 mph wind) •••...... " 0,17 
2. Common brick (4 in.) . •........•....... , 0.80 
3. Air apace\>........... .....•.. .....••..•. 0.97 
4. Concrete block (stone agg.} (4 in.). .. .. ... 0.71 
5. Air spaceb •••••••••••• , •••••••••••. " " 0.97 
6. GyPsum wl1llbfll1rd (! in.).. . .. . ..... . . . . 0.45 
7. Inside surface (stili air}.... ...••........ 0.68 

Totalresistn.nce.. . .. . . . . . . . . .. . .. .. . .. •. 4. • 7 (j 
U"", llR"" 1(4.75"".... .. .......... , 0.21 

E:'<amplll --I 
Construction Resistance (R) 
1. Inside surface (stiH l'1ir).. . . . . .. . . . . . .. . .. 0.68 
2. PIns. (It. wt. agg,} Ii in.. ... . ............. 0.89 
3. Cement block (clUJer agg.) (4 in.). . . . . .. . 1.11 
4. Plas. (It. wt. agg.) fin .... , . . . . • . . . . . . • .. 0.89 
5. Inside surface (still air} ... ' ... , . , > > • ..... 0.68 

Total resistance.... •. .. .. . . . . .. . •. .. . ... fl.gS 
tJ '" llR = 1/8.25 <=' ......... '" ....... 0.31 

----------------E-"cmp(Q -I. 
Construction Resistance {m 
1. Outside surface (15 mph wind). . . .. .. '" 0.17 
2. Face brick (4 in.).. .. . . . .. .. .. .. .. . .. . .. 0.4/,. 
3. Common brick (4 in.). . .. .. ... ... . . . ... 0.80 
4. Air spaceb •••• •••• • •• • • • • • . • • • . • •• . • . • •• 0.97 
5. GyPsum walJboa.~d (~ in.) •... , . , .....•.. , 0.45 
6. lnslde surface (stlll a1r). •. . . .. . . . . . ..•.. 0.68 

Total resistance ...........•............. ' 8.61 
U"" l/R "" 1/3.51 =................... 0.29 

Adjustment fodurring (1 X 2 in. @ 16 in. o.c.) 
= U. X 1.00 == 0.29 X 1.00 == 0.29 

Example f. 
Construction Resistance (R) 
1. Outside surface (15 mph wind) .••.... , '" 0.17 
2. Siding, wood, i in. X 8 in. lapped (avg).. 0.81 
3. S~el1thin!t' i in. asphalt impregnated.. ••.. 1.S2 
4. Alt· space. .•.... ..... ...•.•.. .•...•••• 0.97 
5. Gypsum wallboard (! in.).. .............. 0.45 
6. Inside surface (still air) ••.•..•. " .... ..•. 0.68 

Total resistance •••.•••.•••.••.••..••.... 
U "" liB = 1/4.12 '" ...............•... 

4.40 
0.23 

Example I 
-::-----:------1-
Construction Resistance (R) 
1. Surface (still air).................... .... 0.68 
2. G;rosum bd. (! in.) .•..•...........•••.. , 0.45 
3. Alr spaceb, .................. , •• , ••• •••• 0.07 
4. Gypsum wan board (! in.). ......... ..... 0.45 
5. Surface (still air),... ......... .. .. .. ..... 0.88 

Total resistance ................ :. ..... .• 8.28 
U = 1/R ."" 118.23 ............... , ..... 0.31 
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When added to the interior, such treatment is easier in tall buildings but It is 

disruptive to normal operations. In either case there are likely to be architectural 

and mechanical complications not readily discernable, and there are usually building 

code conditions to consider, so it is advisable to get competent professional help in 

such an undertaking. 

Heat g ,- and loss through roofs can also be reduced by lowering the U-value by 

adding insulation. Again there are techniques for this additional treatment both on 

top of the roof and on the underside. 

When adding insulation to the top of the roof the work is less disruptive and 

may be timely if the existing surface needs repair. The surface must be prepared 

according to what techniques are used. Both sprayed foam and rigid board insulation 

are available for use on roofs. Each has its own best treatment for a new top 

waterproof surface. When the existing roof is acceptable, especially with a new 

built-up roof, the new IRMA roof system of Dow Styrofoam may be appropriate, as 

the insulation is laid ~ the water proofing, shielding it from the sun's heat. Each ® 
case should be given the guidance of professional consultation. 

Adding insulatIon below the roof structure may be achieved by applying it to 

the underside of that structure by spray application or with fitted pieces of insulation 

board. The complications of working above and around existing utility lines, pipes, 

ducts and structural members may be the determinIng factors involved. The need for 

insulating the pipes, ducts, etc., should not be overlooked, nor should their location in 

the attic space allow some area of the roof underside to go untreated. If the 

insulation is laid over the existing ceiling it is important to consider the pipe and duct 

inSUlation and possibly the need for attic ventilation. 

As a rule of thumb, the inches of duct insulation required is one fifteenth of the 

temperature difference between the conditioned air inside the duct and the uncondi-

tioned air in the attic space. 
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When floors over unconditioned spaces (crawl spaces, vented and unvented; pipe 

and mechanical spaces, rough storage spaces; outdoor spaces) are deemed to have 

inadequate resistance to heat flow, the U-value can also be lowered by the addition 

of insulation materials. Types of treatment wilJ vary with accessibility. Again, they 

include the spray applications and rigid board treatment. Where concrete floors are 

poured on grade,. and additional floor insulation is desired it can be, installed as an 

exterior, perimeter treatment (Dow Styrofoam, Fiberglas, etc.) of insulation board 

placed against ~he foundation, from t~e bottom. of the exterior wall facing down to a 

point approximately 24 inches below grade. 

Internal Heat Flow 

Buildings are often very complex facilities which must house many functions, 

and as a result are often zoned both functionally and mechanically into a number of 

related areas. Occasionally the temperature, humidity and air fllovement require

ments of these zones must be Is()lated or separated. Sometimes there is a contrast in 

the environments of two adjacent areas because one is !1shut-offll momentarily or 

temporarily. Under these varying conditions there may well be need for energy 

conservation measures due to air leakage or heat flow through inadequate barriers. 

Air leakage is probably the more serious of these two typ~s of heat gain and 

loss, and probably the hardest to treat completely. Besides the conditions of door 

cracks, and leakage around electrical and utllity boxes in walls, already discussed, 

there are the various types of ceiling penetrations: recessed lights, air conditioning 

grills, etc.,' lich need appropriate seals in certain situations. 

Accoustical tHe "lay-in" ceilings are used in many types of general public 

spaces in buildings~ and this may include corridors within mechanically ~oned areas. 

These ceilings are not air tight, and, furthermore, are often used to create plenum 

spaces for retLlrn air systems with open grilles for air flow. They may allow more 

heat gains and losses than is suspected through internal structure openings. Such 
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openings may be above walls which stop short of the structure above them; or they 

may be uncaulked penetrations of wails, slabs, shafts, chases, etc., for pipes, ducts, 

conduit, and special function services. 

By its very nature, the construction of a building must accommodate many 

mechanical systems and services, and plenums, shafts' and pipe chases must be used. 

Many types of wall penetrations and openings which cannot be seen above ceilings do 

occur. 

The mechanical systems engineer for the building may be the first to suspect . 
energy losses through such hidden paths of internal leakage: they may even be 

causing imbalances in his systems. Such leakage should be investigated by him and by 

the maintenance personnel, both on a "suspicion" basis and in the basic energy audit 

of the building, and treatment should be performed according to what is found. 

Conductive heat flow through walls, floors, ceilings, and such internal barri(-;rs, 

will be of concern only when an area is much hotter or much c6lder than the adjacent 

occupied space. Such conditions should be anticipated by the building staff, 0 
especially the mechanical systems engineer and those responsible for the energy 

management program for the facility. They should be able to plan accordingly, even. 

to the installation of additional insulation treatment, as well as control of air 

leakage. 

Conclusions 

While many small efforts can be made for energy conservation In the existing 

building envelope, some of the more complicated measures are both expensive and 

disruptive. Such treatment should not be viewed with dismay. Not only can the 

expensive, disruptive opportunities for energy conservation be planned to be carried 

out in any remodeling which goes with expansion, but also the experience of energy 

audits and Total Energy Management can make a major impact on the planning of 

future facilities. 
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• 

The importance of controlling (1) INFILTRATION AND EXFILTRf\ TION, and (2) 

SOLAR HEAT GAIN should not be lost in considering the other concerns of this 

chapter. These two first concerns are the only two Major Energy Conservation 

Opportunities which related to the BUILDING ENVELOPE out of the 20 ECO's 

discussed in the very complete and deta~lcd study, Guidelines for Saving Energy in 

Existing Buildings. This manual is divided into two parts: Building OWners and 

Operators Manual, ECM-l and En&ineers, Architects and Op,~rators Manual, ECM-2. 

It was prepared by Dubin-Mindell-Bloome Associates for the Federal Energy Admin

istration, 16 June 1975. Both volumes are available through the National Technical 

Information Service, U.S. Department of Commerce, Springfield, Virginia 22161. 
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Source: 

BUILDING ENVELOPE 
Operations and Maintenance Checklist 

Making Cents of Your Energy Dollar, Volume I, U.S. Department of Energy, as 
adapted by the State of Colorado, 1979. 

The checklist provides suggestions for the most common energy wasters in a 
building. Situations cited as "true'! are those which exist in the building. The Energy 
Auditor then recommends actions to be taken from those suggestions. 
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Building Envelope System 

B-1. Improper alignment and operation of windows sind doors allows excessive 
Infiltration. 

Suggested 0 & M's: 
III Realign or re-hang windows or doors that do not close prope~ly. In extreme cases consider 
permanent sealing of windows. 
• Make sure automatic door closing mechanisms work properly. Adjust for f&Bter return. 
• Replace pr repair faulty gaskets in garage or on oth·er overhead doors. 

Suggested Retrofits: 
• Consider resizing exterior doors (Le., delivery doors), making them smaller to reduce 
excessive infiltration. 
• Add expandable separate enclosures, where practical. 
• Install self-closing doors on openings to unconditioned spaces. 
• Install a switch on overhead doors that prevents activation of heating/cooling units when door 
is open. 
• Install vestibule doors at major entrances. 

B-2. Ceiling/roof Insulation Is inadequate or has been water damaged. 

Suggested 0 & M's: 
*. Before replacing water damaged insulation, repair roof where required. 

• Verify that vapor barrier faces the conditioned space and is intact. 

Suggested Retrofits: 
• Add new insulation to meet recommended standard. Check the cost effectiveness of this 
measure particularly if your facility is over three stories. 

B-3. Weatherstripping and caulking around windows, doors, conduits, piping, exterior 
jOints, or other areas of infiltration Is worn, broken or missing. 

Suggested 0 & M's: 
• Use quality weatherstripping and caulking to insure that all areas of infiltration are sealed. 

• Replace broken or cracked windows. (Air leakage is most evident when wind is blowing 
against the side of the buiiding.) 

Suggested Retrofits: 
• 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. 
o In areas with constant strong winds, consider installing wind screens to protect exterior doors 
from direct blast of prevailing winds. Screens can be opaque, constructed inexpensively from 
concrete block or can be transparent, constructed of metal framing with armored glass. Careful 
positioning is necessary for infiltration control. 

B-4. Excessive expanses of glass exist on exterior walls. 

Suggested 0 & M's: 
CI When replaCing windows, replace with thermopanes, utilizing the same casings. 
o Keep curtains and drapes closed in unoccupied spaces. 
Suggested Retrofits: 
e Totally or partially insulate windows. Consider replacing windows with walls. 
• Install double pane windows. 
e q<lns.ider gdding r~flectiv~ or heat absorbing film to minimize solar gain in summer and heat 

_.Jnc;s In wmt9L (Any wmdow film reduces natural lighting and winter solar gain.) 
III Consider installation of adjustable outdoor shading devices. 

An a~terls~ (*) ';leans ,that the implementation of the suggest~d ".0 & M", if checked, may require 
speCial trammg Jar maintenance or operating personnel or create other overriding circumstances that 
make implementation Impractical. . 
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8-5. There is no Insulation between conditioned and unconditioned spaces. 

Suggested 0 lit M's: 
~ None Practical 

Suggested Retrofits: 
• Insulate between heated/cooled spaces and unconditioned or outside areas such as parking 
garages, porticos, storage areas, basements and attics, 
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SAMPLE CALCULATIONS 

Because of the complexity of sample calculations for maintenance and operating 
procedures relating to the Building Envelope, it has been determined that such 
calculations would provide little benefit for people conducting the energy audit. Such 
detailed calculations should be performed by engineers and engineer/architect teams. 

Preceding page blank 
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ANCILLARY FUNCTIONS 

Every building has equipment and energy using facilities which vary in kind and 

importance with the specific function and construction of the building. Indivi~ual1y, 

these ancillary functiof'}s may be as significant as a laundry facility in a hospital or as 

minor as a coffee pot in an office. 

But regardless of the energy used by any single piece of ancillary equipment, 

the total use? by all the miscellaneous equipment is usually quite substantial. Much 

of the information needed to compute energy consumption will be found on the 

nameplate data of the 'equipment. 

Computer Facilities 

Recent research shows that buildings with substantial computer installations --

more than just data terminals - frequently consume significantly more energy than 

bulldings wi"thout such installations. While energy consumption of the computer 

equipment itself is partly responsible, researchers feel that the primary cause is the 

extent to which the computer support facilities and equipment are in use. Typically, 

computer operations extend into periods when a building would otherwise be 

unoccupied -- evening, late evening, early morning, weekends, etc. In some cases 

computer operations contInue around-the-clock. As a result, the building systems 

required to support computer equipment and personnel -- HVAC, lighting, food 

service, elevator, and other systems -- also must be operational and so consume 

energy. Given the extensive amount of work performed by computers and those who 

man them, as well as their high rate of productivity, suggestions that their use be 

reduced to conserve energy would be out-of-the-question. Nonetheless, there are 

steps which can be taken to at least ensure that no more energy than necessary is 

used to support computer operations. One logical answer is proper zoning of HV AC 

and lighting systems to isolate the areas. 

Source: Total Energy Management for Hospitals, (op. cit., pp. 40-41.) 
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Domestic Hot and Cold Water 

Domestic hot water often consumes from 2% to 4% of the tota'l energy used in 

larger buildings. Cold water, provided in drinking fountains, also is a factor in total 

energy consumption. 

To reduce energy expenditures for hot and cold water follow these guidelines: 
* Inspect water supply system and insulation and repair all leaks. 

* Inspect hot water controls. If necessary, regulate, repair or replace. 

* Increase insulation on hot water pipes and storage tanks. 

* Reduce temperature of hot water at faucets to llOoF. Where special 
application requires hotter water, provide local booster heating rather than 
heating all water to meet special circumstances. 

Kitchens and Cafeterias 

A variety of steps can be taken to effect more efficient use of energy in 

kitchen, cafeteria and other food handling areas: 

Minimal Expense 

* Turn off infrared food warmers when no food is being warmed. 

* Inspect refrigeration condensen; routinely to ensure that they have sufficient 
air circulation and that dust is deaned off coils. 

* Inspect and repair walk-in or reach-in refrigerated area doors without 
automatic closers or tight gaskets. 

* Train employees in conservation of hot water. Supervise their performance 
and provide additional instruction and supervision as necessary. 

* Avoid using fresh hot or warm water for dish scraping. 

* Keep refrigeration coils free of frost build-up. 

* Clean and maintain refrigeration em water chillers and cold drink dispensers. 

* Reduce temperature or turn off frying tables and coffee urns during off-peak 
periods. 

* Preheat ovens only for baked goods. Discourage chefs from preheating any 
sooner than necessary. 

* Run the dishwasher only when it 1s full. 

* Cook with lids in place on pots and kettles. It can cut heat requirements in 
half. 

* Thaw frozen foods in refrigerated compartments. 

* Fans that cool workers should be directed so they do n0t cool cooking 
equipment. 

* Consider using microwave ovens for thawing and fast-food preparation 
whenever they can serve to reduce power requirements. 

7-2 



Elevators and Escalators 

Despite the fact that escalators draw relatively little current under no-load 

operation, it generally is recogoized that their continuous action does tend to waste 

energy. Although intermittent, as-needed operation can be obtained through use of a 

treadle-type switch, relatively few such installations have been made due to safety 

concerns. When an escalator is shut down, however, it still provides a means of 

transportation: stationary stairs. By contrast, an elevator cannot serve any useful 

purpose when it 1s nonoperational. When elevators are running, however, they tend to 

be more efficient than escalators, although they cause indirect energy consumption 

due to stack effects created by the shaft and infiltration around cabs. 

Following are a few of the options which should be considered in an effort to 

provide the elevator/escalator service required while conserving energy in the 

process. 

* Encourage building occupants (and perhaps visitors) to use the stairway when 
only one or two stories are involved and when security permits. 

* Perform a traffic review to determine if the building is properly elevatored, 
or over- or under-elevatored in light of use during different periods of the 
day. If properly elevatored or over-elevatored, take one or more elevators 
out of operation at least during periods of light traffic. 

* If the building has automatic load-shedding or demand-limiting equipment, 
connect elevators to the system to enable automatic shut-down of one or 
more to limit peak demand. 

Laundries 

Hospitals and public care institutions commonly have laundry facilities. Key 

opportunities to look for in laundries include: 

* Potential reuse of waste heat from steam lines. 

* Hours of operation (could they be changed to limit demand peaks or eliminate 
the need for operating extra boilers or air condltionings?). 

* Days of operation (must the facility operate as many days per week?). 

* Eliminate extra load from high temperatures and humidity on the central or 
other area air conditioning systems. 
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Miscellaneous Equipment 

Add up the smaller "incidental" equipment in the building -- such as coffee 

pots, typewriters, desk calculators, electric space heaters, radios, etc. -- and the 

total usage may be surprising. (A large coffee maker may require up to 5,000 watts, 

for example.) 

Establish a building-wide awareness program to minimize unnecessary use of all 

equipment. In particular, assure that all equipment of this type is off overnight and 

during lunch periods. 
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Source: 

ANCILLARY SYSTEMS 
Operations and Maintenance Checklist 

Making Cents of Your Energy Dollar, Volume I, U.S. Department of Energy, as 
adapted by the State of Colorado, 1979. 

The checklist provides suggestions for the most common energy wasters in a 
building. Situations cited as "true" are those which exist In the building. The Energy 
Auditor then recommends actions to be taken from those suggestions. 
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Special Systems 

S-l. Kitchen cqulpmant ia no~ used affGCtlvGly. 
Suggested 0 & II/Iis: 
o Cook with lids in place on pots and kettles. 
ell Preheat ovens only for baked goods. 
III Reduce temperature or turn off frying tables and coffee urns during off peak periods. 
Ill> t-rovide ovens and fryers with loads all of the time they are heated and on. 
o Use dishwasher for full loads only. 
Suggest&ci Retrofits: 
o Consider using a heat recovery system. 

S-2. In-house (aundry equipment 13 not used enelCilvGly. 

Suggestecf 0 0: M's: 
o Develop concise operating procedures for each piece of equipment. 
o Iron only items which require it. 
o Wash and dry full loads only. 
o Consider rescheduling laundry work hours to avoid periods when building experiences its 
peak electrical load. . 

Suggested Retrofits: 
o Consider using heat recovery. 

S-3. Spsca~d clitlgnomic snd treatment equipment ia not uaed effecUve(y. 
Suggested o 1ft M's: 
<) Periodic update on operation of equipment by equipment manufacturer's representative. 
o Reduce start-up and shut·down times. 
Cl Consider scheduling this equipment during electrical off·peak periods. 
Suggestsd Retrofits: 
Cl Consider using heat recovery. 

S-4. In-houoa computer syotem~ are addIng to peak demand. 
Suggested 0 &- M's: 
o Periodically update on operation of equipment by manUfacturer's representative. 
$ Check cooling air temper~tures for computer to confirm correct temperatures. 
III Minimize air leakage in and out of computer area. 
SuggestlEld Retroms: 
Q Consider using heat recovery. 

5-5. Swimming pool waaer ttamperotura is too high. 
Suggested 0 Or M's: 
• Reduce water temperatures to 80"-84° F if users can accept it. 

*. Indoor pool: turn off heater and circulating pumps during periods of non-use. 
Suggested Ratrofles: 
• Outside pool: cover when not in use. 
• Use pool as part of heat recovery scheme and/or soiar system. 

An asterisk (*) means that the implementation of the suggested "0 & MOO, jf checked. may require 
special training for maintenance or operating personnel or create other overriding circumstances that 
make Implementation impracUcal. 
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• S-6. Eisvetoll'o are running Wt) oijr.;n • 

Suggested 0 Ot M's: 
o Reduce the number of elevators in service during hours when majority of persons are not 
leaving or entaring the building. 
o Turn off the motor-generator set in the elevator machine room when not in use: nights, 
weekends, holidays, and slack periods during the day. 

* 0 Reduce speed of elevator. 
Suggested Retrof/ro: 
o Consider changing from motor-generator to a more efficient solid state controller. 

Water Heating Syst®m 

W;'1. Storage tanks, piping and water herders are utm:zed inefficiently. 

Suggested () OJ M's: 
o Replace damaged or missing Insulation. 
o Reduce hot water temperature to 105°·115°F where allowed by code. 

Suggootsd Retrofits: 
~ /nstall insulation on all hot water lines and storage tanks. 
o Install a small domestic hot water haater to maintain desired temperature in water storage 
tank. This could eliminate the need for operating one of the large space heating boilers during 
summer months. 
o Install de-centralized water heating. 

VM~. Drips or leaks SIre evident in hot water systems. 

SuggesfGd 0 & IlII'S: 
G Repair all leaks including those of the faucets and pumps. 
Suggested Refroflts: 
Gl None Practical 

w·a. rmsctric water heater has no time resiric~lons on heating cycle. 

SUggl3StOO 0 & M's: 
'* 0 Ullilize "vacation cycle" on water heater when not needed during extended periods. NOTIe: 

Complete deactivation could cause leaks. 

Su9119sfsd Retrofits: 
G Umit the duty cycle with a time clock or other control devices to avoid adding the water 
hea.ting load to tl'le building during peak electrical demand periods. (Additional hot water storage 
capacity may be required.) 

W-4. O~vices to conserve heated water have not been utilized where practical. 

Suggested 0 Cz PII's: 
I!JI None Practical 

Suggested Retrofits: 
• Install mixing valves. 
e Replace standard faucets with self-closing, flow restrictor types. (Highly mineralized water or 
water containing sediment can cause blockages.) 
• Install a solar water heater to assist in meeting building hot water demand. This can reduce 
consumption of traditional non-renewable energy fuels in facilities that require large quantities of 
hot water. 

An asterisk (*) means that the ImplementatIon of the suggested "0 & M", If checked. may requfre 
special traIning for maintenance or operating personnel or croate other overrIdIng circumstances that 
make Implementation impractical. 
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POTENTIAL ENERGY SAVINGS CALCULA nONS 

CHECKLIST ITEM NO. WI 

O&M REDUCING HOT WATER TEMPERATURE 

ENERGY USE AND RATING INFORMATION 

A. Daily per capita hot water consumption 
(Estimated) 

B. Number of days used per year (estimated) 

C. Average number of occupants (estimted) 

D. Assume energy savings of 8.33 BTU/gal of 

E. Number of degrees temperature of hot water 
is to be reduced (estimated) 

ENERGY SAVINGS CALCULATIONS: 

____ Gal/Person Day 

___ days/yr 

____ occupants 

I. Find Annual Consumption: x x = gal/yr 
-A- -B - --C- ----p-

2. Determine heat load savings: x 8.33 x = BTU/yr 
(F) --E- -""""'(E""'"s-timated) 

NOTE: If electric hot water heaters are used, multIply 11,600/3413 to obtain source 
BTUs. 
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SOLAR APPLICATIONS POTENTIAL FOR 
SCHOOLS, HOSPITALS, PUBLIC BUILDINGS AND 

PUBLIC CARE INSTITUTIONS 

The most common solar uses to date have been solar water heating. Solar 

heating systems are generally grouped into two categories, "active" or "passive," 

depending upon the method used to collect, store and distribute solar heat within the 

bUilding. Some systems are designed solely for space heating, and others are designed 

for both space and domestic water heating. It is usually more cost effective to 

integrate space and service water heating into one system because the collectors and 

storage unit can then be used every month of the year to provide space heating, and 

hot water in the winter, and hot water in the summer. 

Active systems rely upon pumps or blowers to transport solar heat from the 

collectors to the storage unit, or directly to the rooms of the building. Passive 

designs incorporate collectors (windows) and storage (walls) into integrated elements 

located in) or adjacent to, the occupied space. These elements may invoive specially 

designed walls that absorb heat or the element may be part of the building structure 

itself. In passive buildings, stored heat is supplied to the rooms by radiation or 

natural convection. 

Both active and passive designs are suitable for residential or light commercial 

buildings. Neither can economically supply all of the heating needs in the bullding. 

While systems are usually separated into passive or active types, "hybrid" systems 

have been designed to utilize solar energy to the greatest advantage for heating 

space and providing hot water. 

How Heating Is Accomplished By Passive Designs 

The simplest type of passive solar house is one in which solar energy penetrates 

directly into the living space, and the building itself is used for heat storage. This 

method of heating is called direct gain he':l-ting, and is illustrated in the figure below • 
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Direct Gain Heating 

Some passive designs are called indirect gain systems because they employ a 

storage mass to collect and store heat directly from the sun before transferring this 

heat to the living space. The storage mass can be in the form of a masonry or 

concrete waH, water wall, or attached sunspace, as noted in the figure above. Heat 

is delivered to the occupied space from the warm storage masses (walis, ceilings, and 

floors) by radiation and by convective air movement. Auxiliary heat is supplied by 

conventional means. 

TRANSPARENT 
COVER OR GLASS 

(
lOR 2 ) 

COVERS 

HEAT 
STORAGE WALL 

MASONRY OR 
LIQUID IN 

CONTAINERS 

Thermal Wall -_.'--
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Attached Sunspace 

How Heating Is Accomplished By Active Systems 

An active solar heating system is typically made up of six components: the 

solar collector, the heat transfer medium, the heat storage unit, the heat distribution 

system, an auxiliary furnace, and control devices regulating heat collection, storage 

and distribution. Many systems also include accessories for preheating domestic 

water. 

The collectors may be fitted to the roof of the building, mounted on a stand, 

placed on the ground, or attached to the wall of the building. Placement of 

collectors will depend primarily on convenience, economics, aesthetics and access to 

the sun. Heat is transferred from the collector to storage either by air or by a liquid 

such as water or antifreeze solution. 

If heat is transferred from the collector by air, the heat can be stored by 

heating rocks in a bin. If the heat is transferred by liquid, heat will be stored as hot 

water in al1 insulated tank. F~om storage; heat will be moved through conventional 

systems -- such as hot water pipes of forced air ducts -- to various points in the 

building. To regulate the flow of heat, automatic controls are provided to direct the 

position of valves or dampers at the command of temperature sensors in the system 
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or the room thermostat. Below is a diagram of a domestic water and space heating 

system using air collectors. 
'-.,., \ '/ -=0-:.-
1/(':0 ,0" 

~ .. ~ 
(,0 

~o' 
.. 0 

Cold 
Wat., 

Supply 

\Ait Handl., ""Kilo, 
P"".Qlar HOI WOfe, .... , .. 

Domestic Water and Space Heating System (Air). 

The economical size of most solar heating systems is limited to provide heat for 

overnight use during a typical winter period and with sunny days. On cloudy days 

there may not be enough solar heat collected to satisfy the heating requirements. 

Therefore, a conventional heating unit is required to ensure reliable heating regard-

less of weather. 

Domestic Water Heating 

Solar energy is used to preheat domestic water. In freezing climates either 

non-freezing fluid such as a solution of antifreeze or air is used to transfer heat from 

the collectors, and a heat exchanger is used to transfer heat to the domestic water 

supply. An auxiliary water heater is always provided to ensure a dependable supply of 

hot ··,vater. Where freezing seldom occurs, water may be heated in the collector if 

dependable emergency training is provided or if arrangements for supplying warm 

water or electric heat to the collector are made. 
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Comparison of Air and Liquid Systems 

Air and liquid systems have roughly comparable efficiencies in terms of the 

annual heat they deliver per unit collector area. When comparing the relative merits 

of each type of system, it is wise to weigh all possible advantages and disadvantages 

in the context of climate, architecture, building site, expected maintenance costs and 

the fraction of the building heating needs to b(:supplied by solar energy. 

Some advantages of liquid systems are as follows: 

water and antifreeze are low-cost fluids with higher heat capacity than 
air, 

storage volumes are relatively smaller than rock bins because water is an 
excellent heat storage material, 

transport of heat over long distances in commercial buildings is less costly 
with water than with air, 

there are a large number of liquid-type collectors from which to choose, 

performance data on liquid systems are available. 

Some advantages of air systems are as follows: 

the collector fluid (air) will not freeze, boil or cause damage by le~king, 

absorber plates, ducting and other connections in air systems are much 
less susceptible to corrosion than their counterparts in liquid systems, 

pebbles in storage do not need to be replaced or specially treated, 

solar-heated air can be circulated directly from the collectors to the 
rooms without the use of heat exchangers, 

maintenance requirements are minimal compared to liquid systems. 

ERDA has developed "Interim Performance Criteria for Solar Heating and Cooling 
Systems in Commercial Buildings," (NBSIR 76-1187). Copies may be obtained from 
Center for Building Technology Institute for Applied Technology, National Bureau of 
Standards, Washington, D.C., 20234 • 
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SOLAR/WEATHER DATA 

The following insolation (Btu/ft2) and weather data should be used in completing 
various entries in the Energy Audit (EA) form. The insolation data is recorded in the EA 
form, page 2 of 4, item 41.(A). In order to make the proper entry on the EA-2 form, item 
4.3A, multiply the Btu/ft figure, for the location nearest your building, for each month, 
tim es the number of days in the month. Enter this product in the appropriate month on 
EA-2, item 4.3(A). 

The heating and cooling degree day data on pages 9-3 through 9-13 should be used 
for completing the Energy Audit form, page 2 of 4, item II, 1.0, Z. The data provided on 
page 9-19 should be used for completing the Energy Audit form, page 2 of 4, items 4.1, 4.2 
and 4.3(B) • 
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INPUT DATA FOR 
SOLAR SYSTEMS ;1 

November 1978 

INSOLATION DATA 

Prepared For 

U.S. Department of Energy 
Assistant Secretary for Energy Technology 
Division of Solar Technology 
Environmental Resources And Assessments Branch 

Under Interagency Agreement NO. E(49 • 26) . 1041 

By V. Cinquemani, J.R. Owenby, Jr. and RG. Baldwin 
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***********************************************************~******************* 
STATION: ABILENE STATE: TX 

STATION,NUMBER: 13962 LATITUDE: 3226N LONGITUDE: ??41W ELEVATION: 534 
---------------------- ---------------- ------------------ ---------------~ 

NORMAL DEGREE TOTAL HEMISPHERIC . 
NORMAL TE-MF'ERATURE (DEG F>* DAY!;:* MEAN DAILY SOLAR RADIATION" . 

DAILY DAILY BASE 65 DEG F 
MONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FT2 .~.J/M2 LANGLEV~; 

. .JAN 5507 31.7 43.7 61.:.(1 0 '?23.8 10484.0 250. C. 
FEB 59.9 '~:5. 9 47.9 479 (I 1182. e. 1~!421. 0 :;:20. ::: 
MAR 67 .~: 41.7 54.5 354 29 1576.1 17887.0 427.5 
APR 77.7 52.7 t.5.2 104 110 lE:43.4 ::0921.(1 51)0.0 
MAY E:3,.9 60.8 72.4 11 ::::40 2037.4 2:;:122. () 552.6 
.. fUN 91. C • /::.9.0 c:o. ~: 0 45';'1 22()~!. 7 250/.:.e .• 0 599 .. 1 
. .JUL '':Ie:'' ,..; 

, • .;.J. ~ 72.4 83.9 0 58':. 2139.1 24277.0 580~2 
AUG 95. ~: 71.9 83. ~.: 0 577 195(:.0 1 22200.0 5~:(). 1;. 

SEP 87.5 eA.6 76.1 0 33~: 1597.6 18131.0 433.3 
OCT 78.0 54.2 be •• ! 00 

,-" 12~: 1 ~:15. 5 149:::0. (I 35(:; .• 8 
NOV 66.2 42.0 54.1 336 9 1007.9 114:;19.0 273.4 
DEC re· '-' .. 

",,1 .. ,- .::. 34.5 4~ .• 4 577 0 Sc,3iJ~! 97'i'e:.O 2~:4. 2 
ANN 76.4 52.6 64.5 2610 2466 1554.3 17/,:,40.0 421.6 

"* BASED ON 1941-1970 PERIOD # AS NOTED IN ~;OLMET VOLUME 1 

******************************************************************************* 

**********************************~,*******************************************~ 
STATION: AMARILLO STATE: TX 

STATION NUMBER~ 23047 LATITUDE: 3514N LONGITUDE: 10142W ELEVATION: 1098 

NORMAL TEMPERATURE (DEG F)* 

DAILY 
MONTH MAXIMUM 

.JAN 
FEB 
MAR 
APR 
MAY 
dUN 
.,JUL 
AUG 
SEP 
OCT 
NOV 
DEC 
ANN 

49.4 
53. () 
60.0 
70.9 
79.2 
88.0 
91.4 
90.4 
82.9 
72.9 
60.0 
51.5. 
70.B 

DAILY 
MINIMUM 

22.5 
26.4 
31.2 
42.1 
51.9 
61.2 
65.9 
cA.7 
56.7 
4': .• 1 
32.5 
25.5 
43.9 

MONTHLY 

36.0 
39.7 
45.6 
51:. .• 5 
65.6 
74.6 
7E:.7 
77.c. 
69.8 

46.3 
38.,5 
57.4 

NORMAL DEGREE 
DAYS* 

BASE 65 DEG F 
HEATING COOLING 

899 
70e 
601 
275 

81 
10 
o 
o 

20 
206 
56'-
822 

4183 

o 
o 
O' 

20 

29t:: 
425 
391 
164 
36 
o 
o 

1433 

TOTAL HEMI:::PHERIC 
MEAN DAILY SOLAR RADIATION# 

BTU/FT2 

960.2 
1243.5 
1630.8 
2019.1 
2211. 7 

2280.5 
2103.1 
1760.5 
1403.5 
1032.9 

871.6 
1659.2 

r~J/M2 

10897.0 
14112.0 
18508.0 
22915.0 
25100.0 
27159.0 
25881.0 

19980.0 
15928.0 
11722.0 

9892.0 
18830.0 

LANGLEYS 

2£. ... 0.4 
337.:::: 
442.4 
547.7 
599.9 
649.1 
61:3.6 
570.5 
477.5 
:'::E:O~.7 
280·.2 
2~~bJt 4 
450.0 

6}/ * BASED ON 1941-1970 PERIOD. # AS NOTED IN SOLMET VOLUME,i~ 
*****************************************************************************.'~ 
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~ •• **************~*****~**************~*************~************************** 
STATION: AUSTIN STATE: TX 

STATION NUMBER: 13958 LATITUDE: 3018N LONGITUDE: 

NORMAL TEMPERATURE (OED F> • 
NORMAL DEGREE 

DAY~,* 

. 
DAILY DAILY 

MONTH MAXIMUM MINIMUM 

.JAN 
FEB 
MAR 
AF'R 
MAY 
dUN 
.. IIJl 
AUG 
8EP 
OCT 
NOV 
DEC 
ANN 

60.0 
t,3. e: 
70.7 
79.0 
85.2 
91. 7 
95.4 
95.9 
89.4 
81. :!: 
70.2 
/.:.3. (J 

78.8 

:39.3 
-42. ::i 
48.2 

1.:'5.1 
:71.4 
:13.7 
73.5 
,~8. 4 
58.? 
48.0 
41.6 
57.4 

BASE 65 OED F 
MONTHLY HEATING COOLING 

4'~. 7 
58.3 
59.5 
68.6 
75.2 
::: 1 • 1;. 
:34.6 
:::4.7 
7B.9 
70.1 
59.1 

68.1 

483 
344 
223 

44 
o 
(I 

o 
o 
o 

39 
205 

1737 

8 
16 
52 

152 
31e, 
498 
608 
611 
417 
197 
28 

5 
2908 

9742W ELEVATION: I 8':) 

TOTAL HEMISPHERIC 
MEAN DAILY SOLAR RADIATION# 

BTU/FT2 

864.5 
1124.6 
1428.9 
1605.1 
1833.6 
2072.0 
'2105.5 
1931. 3 
1606.1 
13~:3. 3 
986.7 
825.1 

1476.4 

KJ/M2 

9811. 0 
12763.0 
16217.0 
1B216.0 
20809.0 
2:::515.0 
23:395. () 
21918.0 
18227.0 
15131.0 
111'.?:~. () 
9::::~,4. 0 

16755.0 

LANGLEY:; 

234.5 
305.0 
387.6 
435.4 
497.3 
562.0 
571.1 
523.9 
435.6 
361.6 
267.6 
223.8 
400.5 

* BASED ON 1941-1970 PERIOD # AS NOTED IN SOlMET VOLUME 1 
****************.*************************************************************** 

****************************************************************************** 
STATION: BROWNSVILLE STATE: TX 
-------------------------------------- ----------

STATION NUMBER: 12919 LATITUDE: 2554N LONGITUDE: 9726W ELEVATION: 6 
---------------------- ---------------- ------------------ -----------------

NORMAL DEGREE TOTAL HEMISPHERIC 
NORMAL TE?1PERATURE (DED F>* DAYS* MEAN DAILY SOLAR RADIATION# 

DAILY DAILY BASE 65 DEG F 
r'10NTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTUIFT2 KJ/M2 lANGlEYS 

·JAN 69.5 51.0 60.3 .").., ... 
4_~ 79 912.8 10359.0 247.6 

FEB 72.7 54.1 63.4 151 106 1l~:5. 4 12886.0,. 308.0 
MAR 76.6 58.8 67.7 8-:' '- . 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 21:370.0 522.7 
,JUN 90.e. 75.0 :32.8 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 :34.4 0 601 2027.8 2~:()()8. 0 549. :~ 
SEF' 89.9 73.2 81.6 0 4'~:3 1693. '7 19224.0 45$'.5 
OCT 84.7 66.6 75.7 5 337 14:;::::.9 16330.0 3'70.3 
NOV 77.5 58~7 68.1 35 128 1054.5 11968.1) 286.0 
DEC 72.3 53.3 62.8 145 77 :3~.2. 4 '~787. 0 233.9 
ANN :32.5 65.0 73.8 650 3874 1547.9 17567.0 419.5) 

* BASED ON 1941-1970 PERIOD # AS NOTED IN SOLMET VOLUME 1 
******************************************************************************* 
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'II, 
*****.***~*~* ... *******~:'* 'If**,***************** *** ***il-**** ~*-II **-IHHI ** ** *-fI--!I **** **011'**.(1 

STATION:\\ CORPUS CHRISTI STATE: TX 
\\ 

--------~~---------------------------- ----------
STATION NUMBER: 12924 LATITUD~: 274bN :~~~:~~~::---~~~~~ ~::~~~:~~:----~' 

NORMAL TEMP.ERATURE (DEC; F>* 

DAILY DAILY 
MONTH MAXIMUM MINIMUM MONTHLY 

JAN 66~5 46.1 56.3 
FEB 69.8 49.3 59.6 
MAR 75.5 54.:2 64.9 
APR 82e1 63.4 7--> \!:. ....... ~ 
MAY 86.6 69.1 77.9 
• ..IUN 91.2 78.6 82.4 
JUL 94.4 75.2 84.$ 
AUG 94.$ 75.4 85 .. 1 
SEP 90 .. 0 72.0 81.0 
OCT 84.1 63.7 73.9 
NOV 75.2 54.6 64.9 
DEC 69.3 48 .. 9 59.1 
ANN 81.6 62.1 71..9 

'* BASED ON 1941-1970 PERIOD 

NORMAL DEGREE 
DAYS* 

BASE 65 DEG F 
HEATING COOLING 

304 ~:4 

199 48 
120 117 

0 23::; 
0 400 
0 5~~-:;· --() 614 
0 6 ..... ·"" 4":-

0 4:;;;1) 
7 2S3 

$1 78 
21';'1 37 
930 3474 

# 

TOTAL HEMISPHERIC 
MEAN DAILY S()l~AR RADIATION# 

BTU/FTZ KJ/M: LANGLEYS 

8-;>$.1 HI 19::::. 0 Z4~.6 

1147.4 130:2:'1.0 :::11b~ 
142·~. :;) 1622$.0 8:37.9 
1642.4 lE:640.0 445 .. 5 
18(:.6.4 21182.0 506.8 
2093.8 23762.0 567.9 
2186.1 24810.0 593.0 
1990.:':: ~~593.0 540.0 
1687 .. 0 1'7146 .. 0 457J::. 
1416.3 1~.(l73. 0 3:::4.2 
1042.7 11:::38~ 0 28:2,,8 
:=~44D 7 9587.0 22901 

1520.5 17256.0 412.4 

AS NOTED IN SOLMET VOLUME 1 
******************************************************************************* 

******************************************************************************~ 
STATII)N; DALLAS STATE: TX 

STATION NUMBER: 13960 LATITUDE: 32511"1 LONGITUDE: 149 
---------------------- ---------------- ----~------------- -----------------

NORMAL DEGREE TOTAL HEMISPHERIC 
NORMAL TEMPERATURE (DEC; F>* DAY:=:* /"lEAN DAILY SOLAR RADIATION# 

DAILY DAILY BASE 65 DEO F 
MONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTl/1FT:::: f<,.J/M2 LANGLEY~; 

,.JAN 55.1 35.7 45.4 608 0 821.5 ·?32~:~ (1 Z221f ::: 
FEB 59.2 39.5 49.4 437 0 1071. 1 12156.0 25/(>.5 
MAR 66.4 45.2 55.8 ~:14 2';- 1421.8 161:36.0 885.7 
APR 76.'3 oc .. 4 66.4 71 11~: 16 .. 26-. ::: 1 E:4c.2:. 0 441. ~: 
MAY 83.1 64.4 73~::: (I "278 1 ::;:~::: • 5 214::::~. (I 512.:?' 
....tUN 90.b 72./:;. 81.6 0 498 21~:4. ';" 24229.0 579.1 
..JLlL 95.1 76.'8 85.7 () 642 2122.1 24083.0 575.6 
AUG 95.7 75.9 oC"" .-, 

~ ...... '. 0 0 645 1 ;:150. 2 22183.0 529.(1 
SEP 88.0 6:~.3 7$.2 0 896 1587.1 18012.0 430 .. 5 
OCT 78.4 57.5 ~.E!. (J 55 14$ 127c·.l 144t:2.0 ~Hc..l 
NOV /::.6.4 45.4 55.9 284 11 ·?36.4 10627.0 254.0 
DEC 57.8 38.6 4':1 ? \Of. _ 521 0 780.1 E!E:5~~. 0 'Zit.e. 
ANN 76.0 56,,3 66.2 22:;tO 2755 146:3.1 16661. 0 .-.. ;)..... '). 

~,." .::-. .... 

* BASED ON 1941-1970 PERIOD # AS NOTE:n IN SCILMET VOLUME 
******************************************************************************* 
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• 
~~****~*********************************************************************** 

STATION: DEL RIO STATE: TX 
-------------------------------------- ----------

STATION NUMBER: 22010 LATITUDE: 2922N LONGITUDE: 10055W ELEVATION: 313 
----------------- .... _---.. ---------------- ------------------

• .,ORMAL TEMPEF<ATURE ([lEG F) '* 
NOIRMAL DEGREE 

DAYS* 

DAILY DAILV 
~ONTH MAXIMUM MINIMUM 

BASE 6S DEG F 
MONTHLY HEATING COOLING 

.JAN 
fEB 
MAR 
APR 
MAY 
",fUN 
.jUL 
AUG 
SEP 
OCT 
NOV 
DEC 
ANN 

63.4 
6a.e. 
76.4 
85.1 
90.2 
96.1 
99.2 
98.5 
91.'9 
83.1 
72.2 
65.0 
82.5 

38.1 
42.8 
48.8 
58.9 
66.1 
72.4 
74.2 
73.6 
6:3.5-
59.2 
46.9 
39.5 
57.4 

50.8 
55.7 
62.6 
72.0 
78.2 
84.3 
86.7 
86.1 
80.2 
71.2 
59.6 
52.3 
70.0 

~ BASED ON 1941-1970 PERIOD 

449 
283 
163 

16 
o 
0-
o 
o 
o 

34 
184 
394 

1.023 

a 
22 
88 

226 
409 
S79 
673 
654 
456 
226 

22 
o 

3363 

TOTAL HEMISPHERIC 
MEAN DAILY SOLAR RADIATION# 

BTU/FT2 

958.3 
1205.8 
1530.0 
1699.5 
1827.1 
2023.9 
2054.3 
1936.5 
1584.2 
1859.6 
11)59.5 
902.6 

1515.9 

K.J/M2 

10876.0 
1:;:68500 
17931.0 
19287~0 
20736.0 
22·;/~~;1. 0 
23314.0 
21977.0 
17979.0 
15430.0 
12024.0 
10244.0 
17204.0 

LANGLEY:'; 

259.9 
327.1 
428.6 
461.0 
495.6 
549.0 
557.2 
525.3 
429.7 
368. S· 
287.4 
244.8 
411.2 

# AS NOiED r N :30LMET VOLUME 1 
1****************************************************************************** 

,***************************************************************************** 
STATION: EL PASO STATE: TX 

;TATION NUMBER: 23044 LATITUDE: 3148N LONGITUDE: 10624W ELEVATION: 1194 
._-------------------- ----~----------- ------------------ -,----------------

NORMAL DEGREE TOTAL HEMISPHERIC 
NORMAL TEMPERATURE (DEG F>* DAVS* MEAN DAILY SOLAR RADIATICtN# 

DAILY DAILY BASE 11:" 
.. )0..1 DEG F 

lONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FT2 t(.J/M2 LANGLEY:'; 

.JAN 57.0 30.2 43.6 663 0 1125.1 1276$). (I 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 1';>09. :3 21668.0 517 •. ? 
APR 73.5 49.3 63.9 89 56 2363.5 26823.0 641. 1 
MAY 87.2 57.2 72.2 0 223 2600.6 2'2514.0 705.4 
,)UN 94.9 65.7 80.3 0 459 26:::2.5 ;'::1)443.0 727.6 
..tUL 94.6 69.9 82.3 () 536 2450.1 27806.0 664.6 
AUG 92.8 68.2 80.5 0 481 2:284.5 25-727.0 e.19.7 
SEP :37.4 61.0 74.2 0 276 1 ~~:37 . 1 22552.0 539.0 
OCT 78.5 49.5 64.0 .::;),,:, 

-..:. 61 163'? 0 1St,01. 0 444.6 
NOV 66.1 37.0 51.6 402 I) 1243.7 14115.1) :3:37.4 
DEC 57.B ~~o. 9 44.4 639 0 1030.7 116,97.0 279.6 
ANN 77.2 49.5 63.4 2678 2098 189'? 7 21559.0 515.3 

BASED ON 1941-1970 PERIOD # AS NOTED IN SOlMET VOLUME 1 
****************************************************************************** 
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***~***********************************************************~****~*****~**** 
STATION: FORT WORTH STATE: TX 
-------------------------------------- ----------

STATION NUMBER: 3927 LATITUDE: 3250N LONGITUDE: 9703W ELEVATION: 164 

------------------ -------------~-ilJ) 
NORMAL DEGREE TOTAL HEMISPHERIC 

NORMAL TEMPERATURE (DEG F>* DAYS;* MEAN DA I L '\( ::;:OLAR RAD I AT ICIl\W 
• 

DAILY DAILY BASE 65 DEC; F 
MONTH MAXIMUM MINIMUM MCINTHLY HEATINC; CCiOLINC; BTlI/FT2 KJ/M::: LANGLEY:;: 

.JAN 55.7 33.9 44.8 626 (l :::00. :;: ';'1::::9.0 218.4 
FEB 59.8 37.1:.· 4E:.7 45(;. (l 101.:,9.4 12131.: .• (I Z';'/O.l 

MAR 66.6 43.3 55.0 ,-,I""\C" 
.. ,!i.,:i'\o.1 25 141)9.2 159':'3. (I :;:S!:2 ~ :2 

APR 76.3 54.1 (;.5.2 E:E: 94 1~.16.5 1 E::;:45. (i 4 ;:7:: It =-
MAY 82.8 62.1 72.5 0 236 1890.4 21454,0 '31::;.$ 
JUN 90. E: 70.3 E:O .. I;; (I 4(:.8 215:';:.0 24'~34. (! ;:.;3:4. CI 

,JUL 95.5 74.0 84.8 (l 6.14 2155.:: 2445?CI 5~34. 6 
AUG 96.1 73.7 84.9 (I 617 1'7'82.7 :::250:2.0 5:;:7 ff :;'! 
SEP 88.5 66.8 77.7 0 381 1621.3 184(10.0 43$'.8 
OCT 79.2 5(; •• 0 67.6 60 141 
NOV 67.5 44.1 55.8 287 11 

1292.9 141.:.7:;:.0 ;;:50.7 
938.0 10645.0 2S4.4 

DEC 58.7 37.0 47.9 530 0 765.7 :::690. CI 207 .. 7 
ANN 76.5 54.4 65.5 2382 2587 1474.9 16739.0 400.1 

* BASED ON 1941-1970 PERIOD #: A~; NOTED IN S;OLMErr VOLlIt1E 1 

******************************************************************************* 

*******************************************************************************CI) 
STATION: HOUSTON STATE~ TX 
-------------------------------------- ----------

STATION NUMBER: 12960 LATITUDE: 2959N LONGITUDE: 9522L·J ELEVATIOrH 
---------------------- -----------,----- ------------------ -------_ ...... _-------

NORMAL TEMPERATURE (DEG F)* 
NORMAL DEGREE 

DAYS* 

DAILY DAILY 
MONTH MAXIMUM MINIMUM 

JAN 
FEB 
MAR 
APR 
MAY 
• ..fUN 
·JUL 
AUG 
SEP 
OCT 
NOV 
DEC 
ANN 

62.6 
66.0 
71.8 
79 .. 4 
85.9 
91..3 
93.8 
94.3 
90.1 
8~:.5 

73.0 
c.5.8 
79.8 

41.5 
44. C. 
49.8 
59.3 
c.S.b 
70.9 
72.8 
72.4 
68.2 
5E:.3 
49.1 
43.4 
58.0 

BASE 65 DEG F 
MONTHLY HEATING COOLING 

52.1 
55.3 
60.8 
69.4 
75.8 
81.1 
83.3 
83.4 
79.2 
70.9 
61.1 
54.6 
68.9 

416 
294 
is? 

o 
o 
o 
o 
o 

24 
155 

1434 

16 
22 
5? 

155 
335 
483 
567 
570 
426 
207 

38 
11 

* BASED ON 1941-1970 PERIOD 

TOTAL HEMISPHERIC 
MEAN DAILY SOLAR RADIATIONN 

BTU/FT2 

772.4 
1034.2 
12'?7.4 
1522.3 
1774.9 
1E:9S.1 
1828.1 
lc.8c .• 2 
1471.0 
1275.~. 
924. Ct 
729.6 

1351.1 

.~ • ..f/M:2 

8766.0 
11 7~:7. (I 
14724.0 
17277.0 
20143.0 
21541. 0 
20747.0 
19137.0 
16694.0 
14477.0 
10436.0 

E:280.0 
15334.0 

209.5 
280.5 
351.9 
412.9 
481.4 
514.8 
495.9 
457.4 
399.0 
346.0 
250.6 
197.,? 
366.5 

# AS NOTED IN SOLMET VOLUME 
***~.*************************************************************************** 
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•• *~* •• ***************~*********.*****.********************.**4************.** 
STATION: KINGSVILLE STATE: TX 

STATION NUMBER: 12928 LATITUDE: 2731N LONGI,UDE: 

.ORMAL TEMF'ERATURE (DEC; F) * 
NORMAL DEGREE 

/DAYS* 

DAILY DAILY BASE 65 DEG F 
10NTH MAXIMUM MINIMUM MONTHLY HEATING COOLING 

,JAN 
FEB 
MAR 
APR 
MAY 
.JUN 
dUL 
AUG 
SEP 
OCT 
NOV 
DEC 
ANN 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
1).0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

o 
(I 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
I) 

o 
o 
o 
o 

9749W ELEVATION: 17 

TOTAL HEMISPHER1C 
MEAN DAILY SOLAR RADIATIONI 

BTU/FT2 KJ/M2 

912.3 10354.0 
1161.2 1:::17e.O 
1434.7 16282.0 
It.62.;:: 18871.0 
1364.1 21156.0 
2 ():::5 • f~ 23105 d 0 
2111. 5 23963.0 
1921. 5 21807.0 
1~.24.6 18438.0 
1389.9 15774.0 
1034.3 11738.0 
849.3 9639aO 

1500.1 17025.0 

LANGLEYS 

247.'5 
315.0 
389.1 
451.0 
505.6 
552 .. 2 
572.7 
521.2 
440.7 
377.0 
280.5 
230a4 
406.9 

BASED ON 1941-1970 PERIOD # AS NOTED IN SOL MET VOLUME 1 
****************************************************************************** 

***************************************************************************** 
STATION: LAREDO STATE: TX 

TATION NUMBER: 12907 LATITUDE: 2732N LONGITUDE: 9'?28W ELEVATION: 158 

NORMAL DEGREE TOTAL HEMISPHERIC 
NORMAL TEMPERATURE (DEG F>* DAYS* MEAN DAILY SOLAR RADIATI0N# 

DAILY DAILY BASE 65 DEG F 
ONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FT2 K.J/M2 LANGLEY~ 

·JAN 0.0 0.0 56.5 2:?9 36 95:3.9 1l)882.0 26().1 
FEE! 0.0 0.0 60.9 177 62 11 :;>5.5 135c·8. () 324.3 
~AR 0.0 0.0 67.6 87 16:3 1515.6 17201. I) 411. 1 
APR 0.0 0.0 76.3 0 339 172(;,.9 1';'59911 0 4(;.8.4 
:1AY 0.0 0.0 81.3 0 505 1951. ''9 22152.0 529.4 
JUN 0.0 0.0 8(; .• 0 0 I:,~:O 2()73.1 2:;:527 If () 5~f2.3 
JUL 0.0 0.0 87.9 I) 710 2131. :2 24187.0 578.1 
AUG 0.0 0.0 87.7 0 704 2009.1 22801.0 545.0 
3EP 0.0 0.0 82.·~ () 537 1705.3 1'?=353.0 462.5 
X:T 0.0 0.0 75.5 :3 ::::;:::4 1408.2 159:::2.0 382.0 
'lOV 0.0 0.0 65.2 74 :30 1040.8 11:312. (I '-J""'" .... ... ~- .. ...:;; 

:IEC 0.0 0.(1 5Bca Ct 2~:1 ~:2 :=::::'7. 5 10095.0 241.3 
~NN 0.0 0.0 73.9 :376 4137 1550.5 17597.0 420.6 

BA:=:ED ON 1'7'41-1';170 PERIOD # A':' '-' NOTED IN SOLMET VOLUME 1 
****************************************************************************** 
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*******************************************************************~***w******* 
STATION: LUB80C~ STATE: TX 
-------------~------------------------ ----------

STATION NUMBER: 23042 LATITUDE: 3339N LONGITUDE: 10149W ELEVATIC~t 988 

NORMAL TEMPERATURE (DEG F)* 
NORMAL DEGREE 

DAYS* 

DAILY DAILY BASE 65 DEG F 
MONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING 

.JAN 
FEB 
MAR 
APR 
MAY 
.JUN 
.JUL 
AUG 
SEP 
OCT 
NOV 
DEC 
ANN 

53.4 
57.0 
63.B 
74. E: 
82.5 
90.6 
92.4 
91.3 
83.8 
74.7 
63.1 
55.2 
73.6 

24.8 
28.3 
34.0 
45.1 
54.5 

66.9 
1:..5.5 
58.2 
47.3 
34.4 
27.4 
45.8 

39.1 
42.7 
48.9 
t.O.O 
68.5 
77.1 
79.7 
78.4 
71.0 
t.!. 0 
48.8 
41.3 
59.7 

* BASED ON 1941-1970 PERIOD 

803 
l:.24 
508 
190 
29 
o 
o 
o 
8 

162 
486 
735 

3545 

(I 

o 
9 

40 
138 

456 . 
415 
188 
38 
o 
o 

·1647 

TOTAL HEMISPHERIC 
MEAN DAILY SOLAR RADIATIONI 

BTU/FT2 

1030.9 
1:::31. 7 
1762.0 
2H.7.8 

2544.4 
2411. 8 
2208.4 
1820.1 
14(:;.8.2 
1116.1 
934.5 

1766.0 

I<J/M2 

11700.0 
15113.0 
19997.0 
24~.02. 0 
27191.0 
2887l: .• 0 
27371.0 
25063.0 
20656.0 
1 ~.6.1.:.2. 0 
12666.0 
106.06 .• 0 
20042.0 

LANGLEYS 

279.6 

477.9 

649.9 
c,;/O.2 
6:'54.2 
599 .. 0 
493.7 

802.7 
253.5 
479.0 

# AS NOTED IN SOLMET VOLUME 1 
******************************************************************************* 

*************************************************************************(~**** 
STATION: LUFKIN STATE: TX 

STATION NUMBER: 93987 LATITUDE: 3114N LONGITUDE: 9445W ELEVATION: 96 
--------------~------- ---------------- ------------------ ----~------------

NORMAL DEGREE TOTAL HEMISPHERIC 
NORMAL TEMPERPI TURE (DEG F>* DAYS* MEAN DAILY SOLAR RADIATION#. 

DAILY DAILY BASE 65 DEG F 
MONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FT2 K • .J/M2 LANGLEVS 

,.JAN 0.0 0.0 48.8 509 7 793.9 9010. (I 215.3 
FEB 0.0 0.0 52.2 371 1':> ,-' 1069.2 14184.0 290.0 
MAR 0.0 0.0 58.0 256 39 1376.1 15617.0 :=:73 Q ~~ 

APR 0.0 0.0 67.3 56 125 1623.9 18429.0 440.5 
MAY 0.0 0.0 74.1 0 2E:2 1866.7 211~:5. 0 506.3 
.-'UN 0.0 0.0 80.3 0 459 2(.55.3 2~~~:26. t) 557.5 
.JI..:IL 0.0 0.0 83.0 0 r:;"C'-' 

--J-'Ct 2006.4 22770.0 544.2 
·AUG 0.0 0.0 83.1 0 561 1864.1 21155.0 505.6 
:3EP 0.0 0.0 77.5 0 375 1530.7 17372.0 415.2 
OCT 0.0 0.0 ~.E:. 2 52 151 1348.7 15306.0 3l:.5.8 
NOV 0.0 0.0 57.2 256 22 963.3 10932.0 261.3 
DEC 0.0 0.0 5(1.8 440 0 767.6 8712.0 208.2 
ANN 0.0 0.0 66.7 1940 2592 1438. ~~ 16329.0 3 1?O.3 

* BASED ON 1941-1970 PERIOD # AS NOTED IN SOLMET VOLUME 1 
***********************************************************.~******************* 
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_________ mm ____________ , __________________________________________________ __ 

STATION: MIDLAND-ODESSA STATE: rx 

iTAT10N NUMBER: 23023 LATITUDE: 3156N LONGITUDE: 10~1~W ELEVATION: 871 

NORMAL DEGREE TOTAL HEM I SF'HER Ie 
''1C1RMAL T Ef1FERATURE (DEG FH< DAY~;* MEAN DAILY S;OLAR RADIATION*! 

DAILY ,DAILY 8ASE 65 DEG F 
10NTH MAXIMUM MINIMUM MONTHLY ,1EATING COOLING BTU/FT2 K..J/M2 LANGLEY!:, 

,JAN 57.8 29.4 43.6 663 (I 1081.2 12271.0 293.3 
FEB 62.1 3:"::.5 47. E: 482 0 1::::32.6 15691.0 375.0 
MAR 6''1.4 39.2 54.3 349 17 1 :33:3. 8 20:368.0 498.8 
APR 79.1 49.4 ~·4. ~: . .?~: 77 21 t?2.:3 24E:80.0 5;/4. c' 
MAY 86.5 53.1 72.3 0 230 243().1 27579.0 659.2 
,-'UN q ..... -: .. 

" ..::. .. '-' t,6.9 7'=' ,':/ 
~ .. ' 0 447 :25~t2. 4 2'::'0:;:: 1 • (l 695.1 

.-,UL 95.b 69.5 82.3 0 5:3~, 2::::39.3 27116.0 643.1 
AUG 94 .. 4 69.1 81.8 0 '521 2210.1 :2508:? .. O 599.5 
:3EP :37.9 6? '=' _.v 75.4 I) 312 1:343. ·7 20926.0 501).1 
OCT 71;) ? -.- 52.4 c15.8 81 105 1521.l:., 1721::,9.0 412.7 
NOV 67.5 39.1 Col':) -. 

,,_loJ •• ,;t 356 5 1176.1 13::::4:3.0 219.0 
[lEC ~,o. 1 31.l:., 45. f? 592 0 9-?J? 7 11:;:46.0 271.2 
ANN 77.7 50.1 63.9 2621 2250 1802.4 20455.0 48:3.9 

BAS:ED ON 1'='41-1'?70 PERIOD '* A'::' .• ' NOTED IN f.OLMET VOLUME 1 

****************************************************************************** 

~**~**********************************~************************************** 
STATION: PORT ARTHUR STATE: T~ 

TATION NUMBER: 12917 LATITUDE: 2957N LONGITUDE: ?401W ELEVATION: 7 

?----------------
NORMAL DEGREE TOTAL HfM I ~3F'HER I C 

NORMAL TEMPERATURE (DEG FH, DAY~:* MEAN DAILY S:OLAR RADIATION# 

DAILY DAILY BASE 65 DEG F 
)NTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FT2 1<.J/M2 LANGLEYS 

.IAN 61.5 42.4 52.0 420 17 7?'? 7 '?076.0 216.9 
;EB 65.0 45.1 55.1 302 25 1070.6 12150.0 290.4 
1AR 70.5 49.7 60.1 202 51 1353.1 15:356.0 367.0 
WR 7G!. ~: 59.4· (:.:3.9 33 150 1l:.0'? 5 182f::.l:..O 4:;:f::. • .:-
1AY 84.3 65.7 75.0 0 :;: 1 0 1:370.8 21232.0 507.5 
.fUN 89~1t 9 71. 7 SO. ::: 0 474 2011.1 22:324.·0 545.5 
'UL ',?2.0 74.1) :33.0 0 55:3 1846.2 20952.0 500.8 
lUG 92. C. 73.6 83.1 0 5c,1 1 7~:c,. :;: 1'nos.O 471.0 
,EP :=:8.6 f..,'':J '? 78.9 I) 417 1527.0 17330.0 414.2 
ICT 81. :.:: 5:::.5 f. ,-:, '':J ~-tC' 187 1321.4 14 ";":"7. I) :;:5::!.4 -', ... ,,;,·v 
IOV 7(~. 9 49.4 60.2 1:34 40 '?-'52. '? 10814.1) 25:3.5 
IEC 1.:04.2 44.1 54.2 ;:::42 E: 754.4 :::562.0 204.6 
INN 78~3 53.6 68.5 1518 2798 1404.4 15939.0 381.0 

BASED ON 1941-1970 PERIOD " AS NOTED IN SOLMET VOLUME 1 
.***********************************************~*~*************************** 
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~ ~. ~ ~-.~~.-~----~----.----------~---------

*.***.***~*~*** ••• **********.**********.**.*** •• *.******~*********~*****.~***** 
STATION: SAN ANGELO STATE: TX 
-------------------------------------- ----------

STATION NUMBER: 2::::(1::34 LATITUDE: :'::l::::2N LONCllTUDE: 1 I) I) 3 Ol·J ELEVATION: 5:::::': 

--~-------------------

NORMAL TEMPERATURE (DE(; F>* 

DAILY 
MONTH MAXIMUM 

.JAN 
FEB 
MAR 
APR 
MAY 
. ...IUN 
JUL 
AUG 
SEP 
(lCT 
NOV 
DEC 
ANN 

59.1 

70.7 
E:0.4 
~:69 5 
5'/:::. 4 
96.9 

:::8.4 
79. t. 
68.5 
61.4 
78.7 

DAILY 
MINIMUM 

33.6 
37 .. 5 
43_5 
54.0 
62.4 
/:..9. ::: 
72.4 
72.0 
65.1 
54.7 
42.5 
~:5.Z 

53 .. ~, 

MONTHLY 

46.4 
50.4 
57.1 
~,7. 2 
74.5 
E: ,1 .. 1;, 
84.7 

48. ~: 
66.2 

* BASED ON 1941-1970 PERIOD 

NORMAL DEGREE 
DAY~;* 

BASE be; DEG F 
HEATING COOLING 

577 
41~: 

2:37 
74 

(I 

(l 

o 
o 
o 

7
,., 
.;, 

298 
51E: 

224(, 

(I 

C> 
42 

140 
298 
49:;: 
611 

141 
13 
o 

2702 

-----------------
TOTAL HEMI~;pHERlC 

MEAN DAILY SOLAR RADIATION# 

BTU/FT2 

9(:,1. ::: 
1208.4 
1606.1 
1 €:50. 7 
203(1. (;. 
21~:l:,. 1 
2122.6 
19c.S. ~! 
1607.2 
1 ::::~:c" 7 
1043.8 
S'?4.7 

1567.9 

HI,? 1 ~5. (l 
1:3714~ I) 

18227.(J 
21(104.0 
2::::045. (I 
:24:;:10.0 
241):;:9. (I 
22::::10. (I 
1:::24(1.0 
15170.0 
11846. (I 
10154.0 
177'?4.0 

LAN(;LEY~; 

2/.:.0.9 

4:;:5.1.:. 
502.0 
5:~(J. 8 
5~r.::. (l 
575.7 

4~:5. '-5J 

~~c':::. Cf 
283.1 
242.7 
425.3 

# AS NOTED IN SOL MET VOLUME ! 

******************************************************************************* 

**************************************************************************~**** 
STATION: SAN ANTONIO STATE: TX 

STATION NUMBER: 12921 LATITUDE: 29::::2N LONCHTUDE: 982SW ELEVATION: 242 

NORMAL TEMPERATURE COEG F)* 
NORMAL OEGREE 

DAYS* 

DAILY DAILY 
MONTH MAXIMUM MINIMUM 

• ..IAN 
FEE! 
MAR 
APR 
MAY 
• ..JUN 
.JUL 
AUG 
:::EP 
OCT 
NOV 
DEC 
ANN 

61.6 

72.~ 
B(l. ~: 

86.2 
92.4 
95.6 
95.9 
89.8 
;::1.8 
71..1 
64.6 
79.8 

39. ::: 
4:::.4 
49.1 

65.7 
72.0 
73.8 
7:;:.4 

59.2 
4 ·-· ..... 1-~ • ...:. 

41. E: 
57.8 

BASE 65 DEG F 
MONTHLY HEATING COOLING 

5(1.7 
54.5 
(:.0.8 
/::.9. (;. 
76.0 

:34.7 
84.7 
79. :;: 
70.5 
59.7 
5::::.2 
68.:3 

451 
310 
194 

::::1 
o 
() 

o 
(.') 

o 
32 

179 

1570 

1t. 
64 

11.:. $'1 
:341 
516 
611 
(;,11 
4",00 

2t)2 
20 

7 
2'?'?4 

* BASED ON 1941-1970 PERIOD 

TOTAL HEMISPHERIC 
MEAN DAILY SOLAR RADIATION# 

BTlt/FT2 

895.4 
1154.0 
1450.0 

185'4.5 
2069.0 
212L1 
1947.1 
1638.0 
1:'::50.1 
10t..)8.9 

::;:47.1 
14'?9.0 

K.J/M2 

10162. !) 
1;;:097.0 
16456.0 

21S(n. (I 
2::::4t::l • 0 
24072.0 
22C)~/:::. () 
1 E:5:::9 • () 
15~:22. t) 
1145£).0 

9c,14.0 
17012.0 

LANGLEY::: 

242.9 
31~:. 0 
39::::.3 
4~:7. 3 
51:;: .. -;> 
5':.1.2 
El75. :;: 
C"""'C· -. .. _f..::. ..... ~. -== 

444.3 
3c·e·.2 
278.7 

40(::·.6 

# A~; NOTE'D r N ~;OLMET VOLUME 1 
***********************************************~******************************* 
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**';<-9_ bSlf5K rtrP 1 t .. tmr &==tw =me ,------------------_ .. _., .•.. -. 

**~*.*************.*****4*.****~**~***********.**1********* •• **************** 
STATION: SHERMAN STATE: TX 

;TATI0N MJMBER: 13923 LATITUDE: 3343N LONGITUDE: 9640W ELEVATION: 
---------------------- ---------------- ------------------ -----------------

. NORMAL DEGREE TOTAL HEMISPHERIC 
JRMAL TEMPERATURE CDEG F>* DAYS* MEAN DAILY :::OLAR RADIATION# 

DAILY DAILY BASE 65 DEG F 
IONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FT2 l<')/M2 LANGLEYS 

·J!'1N 0.0 0.0 41.7 722 0 793.8 9009.0 215.3 
Ft:B 0.0 0.0 45.9 CC':"-.c::> 

..... '..:1'-' 0 1037.4 11773.0 281.4 
MAR 0.0 0.0 52.3 411 17 1365.9 15501.!) 370.5 
APR 0.0 0.0 63.7 114 75 1610.4 18276.0 43c •• E: 
MAY 0.0 0.0 71.2 13 206 1851.9 21017.0 502.3 
,..rUN 0.0 0.0 79.4 0 432 2114.2 2~:5'94f) () 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 5~:r) 1931. 6 21922.0 523.9 
SEP 0.0 0.0 76.0 0 335 1580.1 17'932.0 42:3.6 
OCT 0.0 0.0 65.8 90 115 1268.1 14392.0 344.0 
NOV 0.0 0.0 53.4 :353 0 91:3.9 10428.0 249.2 
DEC 0.0 0.0 44.8 626 0 743.8 8441. 0 201.7 
ANN 0.0 0.0 6:3.5 2864 2:337 1441.1 16:355.0 390.9 

BASED ON 1941-1970 PERIOD # Ai:" -' NOTED IN SOLMET VOLUME ! 
****************************************************************************** 

***************************************************************************** 
STATION: WACO STATE: TX 

rATION NUMBER: 13'959 LATITUDE: 31371'1 LONGITUDE: 9718W ELEVATION: 155 
--------------------- ---------------- -_ ... _--------------- -----------------

NORMAL DEGREE TOTAL HEMISPHERIC 
NORMAL TENF'ERATURE (OEG F)* DAYS* MEAN DAILY SOLAR RADIATION# 

DAILY DAILY BASE 65 DEG F 
)NTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FT2 l<,.J/M2 LANGLEYS 

.IAN 57.4 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 :3:37.2 
IPR .77.8 SeivS e..7. ;:: 56 125' . 1612.1 18296.0 4::::7.3 
lAY 84.4 64.5 74.5 0 2t~5 1773.6 20128.0 4:~1 • 1 
IUN 91.9 71.f: 81. 9 Q 507 2112.4 2'3974.0 573.0 
IUL 96.2 75.0 85.6 0 6:39 2130.3 24177.0 577.8 
lUG 96.7 74.7 85.7 0 642 195E:.1 22222.-0 581.1 
:EP 89:5 6:3.3 78o'? 0 417 1600.9 1:3169.0 434,.2 
ICT 80.4 57.7 6'? 1 51 178 1 :301.3 147~,8. 0 :3!:'3. () 
IOV 68.7 46.2 57.5 241 16 956.7 1 ():35:3. 0 ·""C'"t::) r: 

":;',,.J., • • :;J 

lEe c.O.5 39.1 49.8 471 0 ~:t)2. 8 -;;'111.0 217.8 
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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*~*******.*~.~***********~*************~****************~*~********~*~~~***~*** 
STATION: WICHITA FALLS STATE: TX 

STATION NUMBER: 13966 LATITUDE: 3358N LONGITUDE: 98~9W ELEVATION: 

NORMAL DEGREE TOTAL HEMISPHERIC 
NORMAL TE,MF'ERATURE CDEG F)* DAY:::* MEAN DAILY SOLAR RADIATIONti 

DAllY DAILY BASE 65 DEG F 
MONTH MAXIMUM MINIMUM MONTHLY HEATING COOLING BTU/FT2 f(...I/M2 LANOLEY:;; 

...IAN c.") C'" iJ.;.J .... 1 29.4 41.5 729 (I 8/::'2. r) 9783.0 ",,?? '=, .L;.. __ , ....... ,_, 

FEB 58.1 3~:.1:., 45.9 535 (I 1122.9 12744.0 ~:C)4. C. 
MAR 65.8 "':to ..... __ t, ••• 52,,5 409 22 1471.9 16704.0 3';"19.2 
APR 77.4 51.1 64. :;: 112 91 171:':2.8 2000t-•• (I 47E!. Z 
MAY :;:4.7 59.8 72.3 1~: 23';1 2017. :;: 22c!94. () 547.2 
. ..fUN 93.9 e.c:. Ct 81. ~: 0 48~1 2221 .. 4 25210.0 t~02. 5 
• -'Ul 99.2 7--' ",,: . J;. ...... :::5. E: 0 645 2166.5 24587.0 587.6 
AUG 9S".4 71. c. :=:5.5 (I 1;,31:.. 1 S"'e.;'. 2 ;:;::=:~:48. (l 5:::4. 1 
SEP 90.3 63.6 77.0 I) 360 1601.8 18179.0 4:::4.5 
OCT 711:1 ':'1 52.7 66.0 ':,1'"',. ,.:;. 123 1291. 4 14(;.51.: •• (I ~:5(). 3 
NOV 66.0 39.7 52.9 =::65"' 6 957.3 10864.0 259G7 
DEC SC •• 2 :::2. :2 44.2 (;.45 0 79:::. <:: 906.6.0 216 .• 7 
ANN 77.0 51.2 64.1 2904 2611 1520.2 17253.0 412.4 

* BASED ON 1941-1970 PERIOD # A'-' .::. NOTED IN SOL MET VOLUt1E 1 
***************************************************************************~~~* 

" ' 
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ABILENE, TEXAS 

Heating Degree Days 
Season I July Aug ISeptl Oct jNov 

10H-S! 0 0 • H,l 487 
,9'8 .. ,59 0 0 b 133 319 
19'i9 .. 60 0 0 8 It! '18 

1960-61 0 0 3 H 26\ 
1061-62 a 0 lO 71 44. 
196Z-63 a 0 2 •• Z9. 
1963-6. 0 0 2 6 l51 
19.~-65 0 a 2 " t93 

1".'-6. a 0 4 .7 117 
196'-.7 0 0 0 110 10& 
1967-68 a 0 17 118 321 
196a-•• a 0 0 H la7 
1969-10 ° ° ° 19Z 350 

1970-71 0 0 IS 1'7 H' 
1971-72 0 0 4' .. 3\Z 
1971-73 0 0 13 \>. "4 
\973-7' 0 0 • 60 221 
9H-7S 0 0 .0 67 400 

9"-76 

~I 
0 55 97 127 

n6-77 Q U '7' "'! 1977-70 0 0 56 1\4 

Cooling Degree Days 
Year 

1969 ~' .) 190 
lil0 , 10' 202 

t9n a • Z6 e' Z,6 
1972 ° 12 H 188 la9 
1973 0 0 a ,4 Z" 

, 1974 0 7 111 102 ". 
197' 0 0 20 •• 175 

197. H 40 .7 14' 
1977 • 13 17 Z67 

Dec Jan I Feb! Mar 

",0' 6.~t '590 5'~ 
b90 H. >07 zoo 
HO 

bl9j"Z 
482 

710 749 41) ZH 
bU 777 lIO 37. 
,.Z 80' )OZ 207

1 

125 57) 115 25, 
505 H' H' HZ 

"4 "'91 570 2'1 
b33 5lZ 50· 154 .5, .,. btl 36. 
500 '10 46' "I 
,2:8 ". H' ,12 

HI , .. ." ]2. 
,OZ 65\ 4.' l07 
70Z , .. n-

21'1 557 .ao 189 1'1 
6ll 620 '''I 3'1 

H. ~:~t 276 296 
690 )93 ' Z6. 
$00 93ijl "30' 3311 , , 

412 699 

·"1 
]32 

.33 607 ,.0 HI 

'0' 607 176 297 
." "7 43 6 330 
379 'OB 

:~~I 
277 

'.0 607 10' 
411 4H '11 23b 

424 401 '21 275 
H • '90 >79 ,14 

I 

WEATHER DATA 

Apr May~une Total 

160
1 

1. 0 ]052 
183 8 0 Z83' 

81 ,,0 0 304' 

\I' \0 3 Z6ltB 
til 8 Q 17.7 
31 I~ 0 1S11 
H • 3 H,3 
,9 0 0 lHZ 

IZZ iZ 0 241· 
l~ 23 0 n.1 

\3' l~ j) UB' 

" 15 I 262.6 
.l 31 1 Ht3 

•• ZZ 0 Z45' 
H 12 0 H7' 

128

1 

43 a HH 
70 7 

!I 
218' 

14' 7 Zal3 

U 19 24Z8 
,9' 0 1197 
31, 34i P. 1946 

j I I 

AMARILLO, TEXAS 
Heating Degree Days 
Season "July Aug Sept! Oct Novl Dec Janl Feb 

19<7-,a a a H 301 7H 683 S67 ". 
19'~-59 0 a :n ZH '" ojz 100a 71 6 
IH9-60 0 0 •• 311 671 7'0 1033 9.' 
1,"0-6\ ~ 0 27 210 '30 Q2. 91, 114 
I.9/\1-62 0 a 63 In 702 87. 102. 040 
1.~Z-61 0 a H 1,0 soa HI \ It. b40 

19f,3·'~ 0 0 tl ,. .,. 1000 ,5, .. , 
196.-6~ a ° 48 tH 511 19, 740 702 

)90'-66 0 0 13 In 17. .7. n" '51 
196&-67 a 23 22 2'0 3., .OS 743 b751 

1961-6. a 1 Z) 1.' .. , 911 820 1711 
l'b6-69 0 0 b U9 St. &0, n. Ull 
19hi-70 ° 0 I 374 543 817 981 60 2

1 
1970-11 ~I a .. 359 '''' ml 9:11 '261 
1'71-n 0 120 ", "5 .00 6921 

1.72-73 13 2 .. 274 933 
..71 

9721 106, 
197)-1" 1l 0 56 l" .. 10

1 

H. 9Z2 611~ 

191.-75 0 0 11. 19' '71 8901 "3 .z.~ 
I 

"921 l'iJ1' .. 7b Q 01 10' 15', 5b9 ~U! 1~~~ 19'6-77 ° ° ,. ObO 700. , .. 
1977-78 0 0 1 150 '221 76,; a'9 708 

Cooling Degree Days 

Mar! Apr I MJY ~une T 

•• 11 
4121 

.61 
• ,,. 321

1 

74 l 
696 21' '0 0 

,07 101 54 7 
!bJ, ZH, Z3 U 

m! ~~~I 
1>11 7 
Ht 7 

azal lH ,., 
:1 ,5.\ .12 ~91 )'61 I" 1H 

2~1 ,0., 2901 100 
aO!1 ~!~\ 6' 
lUI ,0 13 

I Hoi ml !9 01 
tOlt 106 0; 

"8 4la 113 0 
, 

36iS\ 190. l71 o· J 
612~ "3· 67, ,6; 

,bi 251 In a. ~ 
~99' 215 Z2 0 

, 
.01 27, 01 10 • 

Year I Jan I Feb I Ma1&'-2aYIJun;l)uIY§I~epl[Octl ~~e;;FQi31 

tO'1 12 H82 
106 6 2,67 

U 20 0 Z22. 
128 1 0 2296 
111 3' ° 212> 
02 0 a 22.7 

no 11 0 2039 

II 0 1925 
III 7 2610 

1969 gl 0 30 147 2., "0/ 478

1 
t,ol H 0 0 171:1 

1970 0 H 17. 327 ,9, 44" Z)I Z4 0 0 1713 

1971 0 0 13 14 •• 33> 3&1 13Z 10. 10 0 0 lzn 
1972. a 0 .. .. 59 2., H1 z"' 1821 '0 0 0 1212 
nn 0 0 0 3 n 310 H, ." 113

1 

., 1 0 14" 
'19H 0 0 6 52 2Z. 3D. H. 17' 61 20 0 0 1396 

19" 0 0 ° .. 61 273 no )01 
l1"'t .. 0 0 Ill' 

197. n 3Z 223 312 liB 110 , loll 
1917 10 100 )" H) H9 mj 22 1700 

NOTE: See last page of this section for Items 4.1,4.2 and 4.3 (B) in the PEA form. 
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AUSTIN, TEXAS 

Heating Degree Days 
Season I JUlyl Aug ISeptl Oct I Novl Dec I Jan I Feb I Marl Aprl MaypunelTotal 
1951-,B 0 0 0 oft 2.0 

ZHI 
499 .,, 11. 53 0 0 1999 

195B-S. 0 0 0 H IB4 505 530 3H 183 II< a 0 1.3' 
19'9-60 0 0 0 ,ft 393 )'8 492 '9' 350 11 12 0 ZIH 

1960-61 0 0 0 2. IB2 '\2 582 299 116 80 0 0 1191 
19.1-62 0 0 0 2\ 210 40' ,98 161 2'3 H 0 0 174' 
19~2-63 0 0 0 20 17.: U9 b'7 374 109 n • 0 1792 
1961-64 0 0 0 ~ 131 610 451 47' 1" ,0 0 0 18H 
19"-6' 0 0 0 17 158 41, 310 431 367 lZ Q 0 1710 

19.5-66 0 0 2 sa 7~ 288 bit 'I •• 16e 2' 11 0 1687 
19.6-67 0 0 0 31 109 453 44. 380 17 0 2 0 H9·' 
1967-6a 0 0 7 H 192 H7 53. 510 26, 37 I 0 20611 
1960-69 0 0 0 7 294 4'6 36B 145 3'. 6 I 0 IBll 
19b9 ... 10 0 0 0 69 2'3 339 .53 330 309 '17 10 0 tOlD 

1970-11 0 0 3 15 2'10 231 32B 100 171 52 0 0 UOO 
1911-12 Q 0 3 0 1 •• Z71 43. Z08 6. 6 0 0 1262 
19n-13 0 0 0 H 375 '13 586 '05 72 12& 3 0 Zll8 
1913-74 0 0 0 • .3 3'7 496 25. lOB ,6 0 0 137. 
1974-75 0 0 , II 271 HI 317 H6 204 53 0 0 1710 

1975-76 0 0 I 27 204 40, nb lSi 173 19 ~, 0 146' 
1976-71 0 0 0 11. '0, ,06 719. J08 14P ,0 a ,2il 
1917-7B 0 0 0 to 136 H4 1S0; 561 <'~ 1'1 '\ ? 206" 

I I , , , 

Cooling Degree Days 
Year I Jan I Feb! M!,rl Apr! May!Junel July! AUg!Sept! Oct I Nov i D;;;n;;-taf 

1969 2, 8 132 276 
n6j 

600 HO 

•

5

°f 
106

1 
46' 

I ~B93 
1970 8 10 16' 235 .51 SBO 6H H' U' n 43 '7H 

1911 14 20 86 157 3" 570 656 511 .36 zzo U 13 3!oO 
1972 6 H III .2b. 272 '10 5'7 571 529 230 
1973 I 0 34 7B 277 407 )57 >50 '1~7 205 
1974 6 ill IbO IH 39B 46) 60b $13 ,2' I" 1975 Zl 0 .7 141 271 <54 536 '52 329 187 

1976 
1911 

57 B5 IU 18. 451 479 ~71 ,01 61 
7 JB 90 324 5Z6 619 oal 512 227 

CORPUS CHRISTI, TEXAS 
Heating Degree Days 

16 
.3 
34 
7Z 

3 lt07 

• 2653 
6 2751 

22 2630 

o 2HD 
7 B41 

Season Julyl Aug Sept Oct Nov Dec Jan Feb Mat Apr May~unelTotal 
1951.58 0 0 0 3l 161 ml 307 232 1761 1 gl 0 Ion 1951-59 0 0 0 3. 9J 38Z U7 lOS 39 0 1116 19,9-M 0 0 0 , Z53 190 299 186 1'0 10 1 0 12ll 

19.0-61 0 0 0 12 70 330 40. lab 19 lS 0 0 100' 19b\-6~ 0 0 0 • lZ3 220 .. s 51 14, 10 0 0 998 1962-63 0 0 0 4 '5 214 466 n1 36 0 0 0 1136 19bJ.b' 0 Q 0 0 69 Ho 263 n4 .7 1 0 0 1190 .l964-65 0 0 0 ta 70 189 219 252 222 0 0 0 1070 

1965-06 0 0 0 U 14 IH HO )00 79 12 1 0 100) 1966-67 0 0 0 , 68 267 304 122 ., 0 0 0 00. 1967-68 0 0 0 17 63 299 373 362 202 9 0 0 UZ5 1968-.9 0 0 0 3 14. lt9 137 1<\. 226 0 0 Q 975 1909-70 0 0 0 10 160 152 .H 164 166 19 2 0 IIH 
1970-71 0 0 2 12 IZS 93 11'1 UI 64 Z6 0 0 6" 1971-7Z 0 0 0 0 51 Il. 1GB 161> U 2 0 0 5<\1 1972-73 0 0 0 8 108 zos ~u 202 21 H 0 0 123' 1971-H 0 0 0 0 20 ZO' 21>. 1'1 56 

III 
0 

:1 
70a 

1974-1' 0 0 0 • 111 Z60 ZZl 167 1 10 0 .6Z 

197:1-76 0 0 0 4 107 Z<\1 275 H ~, 1 0 173 1976-77 0 0 0 ,. 2" 311 U, 19l 1>, -6 0 IHI 1977-7. 0 0 0 , 
'6 160 5021 382' 1011 1"': 0 oj 12U 

1 , 
Cooling Degree Days 

Year Jan I Feb Mar Apr I MayjJunejJuly AuglSept! Oct TN 
196. b. 16 11 IDO 33. '21 

677/ 
616' ~ •• t 'DO I 1970 .0 8 '7 287 329 ... '52 59' .8, .B 

Inl 98 74 l87 207 423 H2 6U '50 "9 367 1 1972 93 61 187 360 3.0 HO 594 588 561 36. 197] 13 H 149 179 381 H. 6 •• '.0 ,11 )5' 1 1914 52 60 H3 27. '98 '80 5.7 637 410 ,89 1975 70 ., 154 319 486 557 600 '73 U2 ~OO I 

OJ 4~ 3374 
n 160 JZ97 

.1 n. H05 
68 za 3801 
63 ,8 ~"I 
97 32 l667 
01 52 1737 

1976 2, 8. 110 • os ", 50, 'I • 563 .00 U. 1917 4 18 10. ZOO '" '" 6h 677 62\ ''12 I 
II 1 lO&9 
l6 71 177S 

9-16 

BROWNSVILLE, TEXAS 
Heating Degree Days 
~:.±'!iIYI Aug ISeptl Oct I Nov r~! Feb I "i~~lr.§E~l!.?!al_ 
19$7-'8 0 0 

:/ 
18 102 ." 219/11 71 Inl t~l 1958-59 0 0 31 '3 21. m m! 195.-60 0 0 1 169 101,1. 10., 5, 

22.1 302 1Z31 
I 

1;1 
1960-61 0 0 H 16! 1'61-6, 0 0 

~I 
31 ual ~921 2:1, 791 19 •• -63 0 0 H Ib8 2nj laSi 11, 01 19/,3-64 0 0 44 ]I,~ aO-4

f 
190! )~. o! 1964-65 il 0 0 $2 21, U"-I tl6l~ 138 f 1; 

761 ml mi 
, 

196'-6. 0 0 0 a 8, .,! Ei 1966-67 0 0 0 4 4~ U,! 236. 1St, ,,: 
1967-68 0 0 1 4 B 17_j fW zg: 12., " 19 •• -69 0 0 0 0 7) 9~1 !i' (;, 
19'~-10 0 0 0 0 9. 69; 2'~1 12; 7~ • 

461 ! 1970-71 0 0 I , 8' ~3::;' "6~ r~ '" 1911-72 0 0 0 0 I. 6'n I!.; y>, 2' 1972-73 0 0 0 0 1.- %1'7\ H9' 19: ... Z!' 191)-7' 0 0 gj 0 i~l no' 19:' 10l! ': 1914-7, 0 0 3 169{ ~77 9~ J, . 
\ 

197'-76 

gj 
0) • 7 • tao ZIS: 1. 22 1916-77 0' 21 177t H6. 3!9 ~.H .,:; 

1977-78 
01 

0 151 101 ~ 31ij,2 ,if!. !!:£ 

Cooling Degree Days 
Year I Jan! Feb ~~JMaYJ!~~,:!i~'t.f:fi;' :~. 

1969 \2'1 71 

72/ 
13' iW HO e~s 'b~" 

1970 35 H 116 35' Hit, ~91 ... 
lOll us 1\2 266 29' 

'
591 ,.1 1 S115~ ' .. 19n 14B 91 246 382 39D "5' S\;1' hZ 

1911 19 21 mj 2'. 4041 490~ '85 ' Hi: 
1974 B3 7S 32. '.0/ 4a,; n:.,: 6Z, 
1915 79 

bBI 
223 361· '2. 536j 5'~i $,. 

1916 "I 97 210, zell :;:1 5011 Slli '" 1917 15 H IH! 272! 53,; 61$1 .,a. 
I I I , 

j I ! 

DALLAS/FORT WORTH, TEXAS 

Heating Degree Days 

~ .... ::;-:. 
::"! !1;l':: 

lOit s~·! 

!~"" ~i~ 
!,'!,. t! ! 
4!t 2"' <\:! );$ 

5~9 !~n 
"5, le4-

gl 

;1 
652 
OZ9 

01 720 

gl 727 
51)' 

°1 gl 690 

gj J5!J 

;1 
613 

1 
g! ,.~ 

fl:;a: 
0' gj 791 

~1 
,,0 

o~ 51" 
I 

0, ~I 308 
0: J.~l 
~ ~.H 

11 .. .::1 
152 

-5"''') 
Q.:? 

0:"" 

"'1~ ... Cr.'~ rT~!,a~ 

':"!b n" .:-"j, 
:24 zc.t In. 
.. !3 ~;r 42::t 
9!' 3.5' 

:"':9' H, n:c 
l:::: 391 38H. 
;'1'0$ ~o' 355' 

'"9! ,Z4! 1121 
Ul !D' ~o<) 

SeasanlJUIY!AuglSeptl Oct INovl Dec I Jan I Febl Mar! AprIMaYl~eb:ii~'~ 

m~:~; g l:~ m m m !W ml ml :1 gj ~m 
::::~:: 0 0 : :: ::: ::: ::: ::: :::1 1::1 ,: : :::: 
\1'61-62 0 0 0 50 lot '.0 101 no ]'s' 107 21 Qf BB~ :m::! ~ ~ g 'I: m '45 m m ml :; l~J ~I ~i~~ 

::::~:: : : : :: ::: :::I~:: :::, :::, :: J :,1' :::: 
19b1.-6? 0 0 0 19 182 6271 '14 '0111'6 I' <II 0 ~oa7 
::!~::~ ~ ~ I~ !~ m ;:~ ::~ m !!~, I~~I !I ~. i~~~ 
1969-70 0 Q Q 116 306 '6)1 7'6 ." 40'j OJ 211 1/ Z,., 
1970-71 0 0 7 105 lib 169 5', '40 J01 97 191 0 2.2'1 
1971-72 0 0 12 7 270 3891 .IS 198 1411 26 II " 18'! 

im:j~ g g : j~ ~:~ ;;~ ~;~ m, m 1~~ 1!1 g m~ 
;;;;;;; ; ; 2; z;; ;;; ;;;1 ;;; ;;;1 ;;;II~;1 2gj g! ;;;; 
1977-78 0 0 a '5 257 536!962! 7&6, 3H. "I HI 01 3037 

Cooling Degree Days 

~<J:;'!'(~Y ~ ',.,(., :.'~~'" 



.... nt "Me 

DEL RIO, TEXAS 
Heating Degree Days 
SeasonlJulyl Aug ISeptl Oct INovl Dec I Jan I Feb I Marl Apr I MaypuneiTolal 

1957-,. 0 0 0 3 216 Ju, ~3a 300 
224/ 

17 ~ 0 U6S 
19~8 .. '9 0 0 0 57 ZS, 302 406 2a. 133 6. 0 0 1620 
19'.-60 0 0 0 M Is> 43. U9 17' 233 I. I 0 173. 

1 •• 0-61 0 0 0 20 366 337 '30 260 67 ,. 0 0 1613 
19b1·6Z 0 0 0 17 In 499 "9 96 163 Zl 0 0 149Z 
19.Z-.3 0 0 0 9 Z46 347 ". 302 71 13 0 0 1'47 
1963-64 a 0 0 2 112 181 H4 40' '1 15 0 0 1491 
1964-.5 0 0 Q 21 1S2 H7 H6 397 26S ~ 0 0 1,., 

196'-•• e 0 J 16 41 26] ,,. 38a 12. 0 9 0 lUO 
1966-61 0 0 0 26 93 H~ H7 29' ,. 0 0 0 UZJ 
19~7-68 0 0 1 )6 I!' 475 •• 6 4\. zH 20 0 0 1930 

I9b8-.' 0 0 0 0 22' 41. 3Z~ 240 Z66 I 0 0 147> 
1 ••• -10 0 0 0 .Z 2n 330 5St 277 .42 40 7 0 1781 

1'70-71 0 0 H 6' 233 22< 27a 23' 107 H 0 0 1209 
1971-72 0 a 9 • 13' 263 HO H' H z 0 0 IOZ7 

19n-13 0 0 0 11 Zal ... 531 301 II 72 0 0 Ins 
197)-74 0 0 0 I .3 3.2 363 HI 53 11 0 0 1104 
I.H-7' 0 Q • • ZZ3 431 )7, >7' 1141 22, 0 0 1454 

197'-7. 0 0 0 16 100 361 456 12' 76 1~1 
, 0 122Z 

1970-71 0 0 0 127 h' 4S\ 56, H' 12Z) 0 0 ln8 
1977-78 0 0 0 6 IZ6 294 5.' • zz l1l OJ 0, Hz • . 
Cooling Degl'ee Days 

Year ! Jan I Feb I Mad Apr I MaylJunelJulyl AugjSeptl o.:~ I Nov! Dec! Total 

196. 13 n "ilf 330 '9°1 735 660 455

1 

175

1 

16 0 3235 
1970 0 IS 2"° Z06 ~06 64> 6)7 443 135 11 0 2868 

1971 10 19 H4 196 '11 461 '34 429 423 20\ 43 8 UH 
1972- 3 37 161 317 315 521 566 '96 473 2411 18 1 llH 
1973 0 0 68 170 HO HQ 5$" 5&6 46) 207 69 0 Z •• 3 

,1974 2 10 178 231 489 ,65 6'" sa' 27.1 In Z3 2 H9' 
1.75 13 1 83 205 363 ,3. 50s 58' lHI ZOZ 70 1~ 2927 

1976 0 H 130 168 2., '34 4\0 HI 

:~I 
13 3 a 2581 

1917 a 7 63 121 334 '4] 649 733 ZH 

HI 
6 33,9 

GALVES'rON, TEXAS 
Heating Degree Days 

U,7-" 0 0 0 H 145 
175/ 401 379 i 2Z0! 13

1 

0 

:1 
1382 

U,S-59 0 0 0 H 102 )3. 4te 263 114 U 0 In. 
19,Q-60 Q a a 10 253 ZH 384 40~ 264 11 3 UH 

1960-61 0 0 0 15 H 366 .8. 23' '1 " 1 12.1 
1961-62 0 a 0 7 H8 23. <61 97 166 24 0 0 Ill' 
1962-63 0 0 0 4 .9 311 H. 36' U , 0 0 13" 
1963-•• 0 0 a 80 480 393 384 154 11 0 0 1'02 
1964-6' 0 0 0 102 291 254 176 .49 2 0 0 !tal 

196'-66 0 0 , 12 151 H7 HO 130 9 0 0 1081 
196.-67 0 0 16 61 29. "6 2ft7 61 a a a 1081 
1967-6a 0 0 12 78 243 381 40' 233 • 0 0 1362 
196a-69 0 0 • lU 28. 296 230 2'1 a 0 a 1HZ 
\969-70 0 0 9 127 lB. 4'0 ". 185 U 3 0 1272 

1'70-71 0 0 3l 161 130 2'0 zz] 113 30 0 0 .6S 
1971-72 " 0 n '1 III z10 211 53 Z 0 0 698 
1972-73 0 0 Z1 225 H' ,2, 329 19 13 0 0 HO. 
1973-71 0 0 I .3 l\. .51 \Dl 61 10 0 0 n6 
1974-75 0 0 2 12l 25. 10. '01 lZ0 18 a 0 9)4 

1915-76 • 4 126 30. 355 128 OZ 0 0 1004 
1976-17 0 'b 113 373 '6) 274 10. 3 0 1724 
1977-70 01 61 63 ala .Ob SCII 20' 16 0 1~3~ 

I 

Cooling Degree Days 
Year! Jan I Feb I Marl Apr IMaylJunelJulyl Aug!Septl Oct I Nov I Dec I Total 

lV69 ·CHI >ll 500 
.02/ 

609 40J ZS9 at 11 301~ 
1970 n< 292 4S0 557 HI 4'. 181 36 3' 2809 

1971 • , u 
HOI 

316 500 574 ,., 448 He 10) 4. 3037 
197. JO 20 91 234 160 >10 54O '97 54 .9. \8 • 3272 
1973 1 C 4\ 93 H. 454 57. 53) 476 ),. 191 U 3030 
19H l~ 14 •• n8 365 HI '61 5" 335 253 68 7 ZQl9 
1~75 19 11 " 13' 3H 483 S88 59' 378 ." 106 11 lOll 

1976 g, 40 (56 B9 .57 '1. ,,0 "5 (1) 7 0 25~9 
1977 21 1.0 350 H8 '53 555 .99 ." " 21 2'SO 

9-17 

EL PASO, TEXAS 
Heating Degree Days 
SeasonlJulylAug ISeptl Oct! Novl Dec I Jan I Febl Marl Aprl MaypunelTotal 

\9'7-58 0 0 • 127' 47& 510 .n 370 422 116 3 0 27.5 
lH8-59 0 ° 16 120 343 , .. H3 4,1 ]3, 06 3 0 1409 
19'9-60 0 a 0 53 '39 573 691 H' 17. 5. 10 0 ZH4 

19~0-61 0 0 0 S6 357 .0. 71, '71 Z6. 97 1 0 '821 
19AI-62 0 0 0 sz 5D '13 754 liD 433 36 3 0 2714 
19.2-63 0 0 a 65 lH 608 7n <)8 279 ~1 0 0 H17 
1903-6\ 0 0 ° 17 HI 6Bl n. 69' 35\ 99 3 0 .. 81 
1964-.5 ° a 0 76 30t .43 HI 50' )97 ,. 7 Z 2$., 
1965-•• ° 0 • \07 1.100 '9. 769 6U .b' ,. , 0 2.H 
1' •• -67 0 0 • 126 '07 695 118 469 P3 5. ., 0 "11 
1967-.8 0 0 • 10. l" 7Z0 691 415 377 128 0 0 n9l 
19"'-69 0 0 0 bl II' 728 503 •• 4 ,77 43 H 0 271' 
19.9-70 0 0 0 bZ 371 '00 SS6 H' 286 94 31 a .". 
1970-71 0 0 39 IBO 3.S '19 .2, 4" Z,. 110 " 0 2518 
1971-12 0 0 11 112 381 624 601 H' 116 56 3 ° 2304 
1972-73 0 0 3 87 I~~ '63 679 499 384 H8 31 0 1911t~ 

1973-7' ° 0 7 90 3)(. 59. • J6 55' 17 • 79 5 0 H81 
19"-" a ° 41 107 H. 72. 672 •• s 309 U8 13 0 Z9~8 

1915-76 0 0 10 66 ml 640 b'b "I 278 91 Z6 gl mz 197.-77 0 0 7 ZI' 709 6'3 .92 ~b9 138 J 
1977-78 0 0 0 ,6 nOj .12 603 •• 9 zool 57 ' 22 0 21 Q'7 

I I I / I . 
Cooling Degree Days 

Year I Jan! Feb I Marl Apr I MaylJune! Julyl A~~~Pi[ocu<§~I~e~T!?_t~ 
1969 0 0 I 11 250 
1970 0 a Z >7 263 

1'71 0 0 ., ., 235 
1972 0 4 I' 70 159 
197] 0 0 0 7 1,. 
19H 0 0 19 04 338 
1975 0 0 9 31 170 

1976 a 0 4 71 170 
1'77 0 0 0 3' 186 

HOUSTON, TEXAS 
Heating Degree Days 

'01 627 
.. a 559 

491 5\3 
40. 543 )5, 459 
Ho "9 .at 469 

HI 418 
500 '0O 

.. , 
st-

~75 
401 -,. 
178 
'02 

5 

372 
3Z1 

2'3 
Z'7 
340 
181 
241 

380 
179

1 

I" 2616 
19 un 
43 0 a 2011 

l.n 0 0 196] .. 7 ° 1.12 
51 ° 0 2053 
41 1 0 l,q,O 

18 0 173' 
H 0 22.40 

SeasonlJulylAug ISept! Oct INov! Dec I Jan! Febl Marl Aprl May~unelTo!al 
1957-58 ~ 0 0 

711 
185 Z'S "9 

•

17

1 1958-,. 0 0 0 .. h5 )7, 4" ". 19'9 .... 60 \) 0 0 1 30. 306 H. .. I 

1960-6\ 0 0 0 17 104 )9n "3 u1 
1961-.2 0 0 0 \6 104 .87 .80 .' l'6Z-63 0 0 0 • 151 313 '1, 3>1 
19"3-64 0 a 0 n 108 "1 4t. ... 
19H-65 a 0 0 J1 114 315 100 18' 

196'-66 0 0 2 20 Zl H. '16 lJ\ 
1966-67 a 0 ° 27 9. 3'9 HZ ..8 
1961-68 0 Q 3 18 .9 1I1 3.0 415 
\968-69 a 0 0 5 I •• 297 .. , .3' 
1969-70 ° 0 a 29 238 304 579 309 

1970-71 0 0 0 12 Z7\ 20. 29a 17' 
1971-72 0 0 2 6 I., 19, liS lO5 
1972-73 ° 0 Z '0 320 Hn 5\Q n' 
1973-74 0 Q 0 • 1. ]6, llo 273 
1974-75 a 0 0 15 196 336 ~90 270 

19!5-7. 0 0 ° 26 117 ]9. HI 178 
197.-77 0 0 0 In 39. 4S. ' ba7 lU. 
1977-7S ° ° 0 34 1'0 10, HZ '531 

i 

Cooling Degree Days 

231 30 ° 163 58 0 
,60 8 I 

'. 61 a 
ZO? 31 0 
8. 7 0 

l'e 19 0 
2'0 0 0 

14, 12 0 
68 Q 0 

229 17 0 
Z81 1 a 
HZ 'I 1l 

119 H 3 I, 17 0 
7, 1\7 , 
9, 60 0 

11. 

::1 
0 

1551 7 
166 25 a 
Z50! 33j 17 

0 
0 
0 

0 
0 
0 
0 
0 

0 
a 
a 
2 
0 

0 

° 0 
0 
a 

0 
a 
0' 
I 

1 
I 
1 

6H 
49' 
H' 

1 
1 
1 
1 

3ZO 
107 
439 
69$ 

lZ 94 

lZ O. 
1 
H 

193 
OJ 
O. 
H 

13 
17 

14 
11 
18 
Il 
U 

14 
IZ 
21 

.0 
09 
98 •• 34 .' " 54 

Year I Jan 1 Feb I Mar I Apr I Maypunel JUI~PtIoctJNov! Dec I Total 
n969 3, 13 11 

167/ 
32. "6 

1970 18 ] 7 188 Zla 109 

1971 18 \8 " 120 Z .. 166 
1972 58 20 71 20' 27' 480 
1973 1 ~ 41 111 2n 434 
1974 H 3] 158 III 374 454 
1975 47 • 61 155 Hl '55 

\97. 5 4l 75 110 182 40a 
l"n 0 , H 91 302 487 

I 

6 , 
, 
4 
5 , 
5 

4 , 

Os 
13 .. 
80 
64 
sa 
14 

90 
H 

'6. 
>67 

48' 

'.' ,,8 
519 
'05 

5Z0 ,., 

,OZ lU 
423 III 

.09 n. 
"7 206 
401 2Z5 
Z'5 190 
,03 174 

HI 42 
456 17' 

4S 9 'le6a. 
3D 76 .611 

52 H 2818 
n lZ 2756 

15\ 12 205> 
60 18 2821 
68 Z4 Z656 

9 0 HZ> 
,a 23 2751 

:,1 

, 

ii 
'j 
" " 

" 
I 

I 
I 



LUBBOCK, TEXAS 
Heating Degree Days 
sea~onlJulYIAUglseptl Oct INoyl DQc I Jan I Febl Marl Aprl May~~ 
19"-58 
\9,8-$9 
19'9-60 

19AO-ol 
1961-62 
1962-b3 
1963-b' 
1904-6' 

196'-64 
19.6b"'6i 
\967-.8 
19'5-69 
19.9-70 

1910-71 
197\-n 
1912 4073 
1971-7' 
1974-15 

1975-7b 
)976.77 
1977-78 

o 
o 
o 
o 
o 

11 
o 
o 

° ° p 

o 
o 
o 
o 
o 

o 
~ 
4 
I 
o 

19 228 .61 6'0 868 .,7 
H 197 446 719 835 622 
)\ 123 609 ." 8'. 'll 

8 13' 42\ 872 906 .,) 
Z, Uo 602 790 94l '57 
ta H3 420 692 9U ;'27 
It 27 12' 872 a08 au 
H III 'll 677 .35 OBl 

22 .4 215 '51 "6 677 
3 170 28l 8Z7 7'5 H2 

17 190 '63 8.6 740 162 
31 \51 5n 170 6H .01 

1 l1Z 48. b7] a46 53' 

HID m ,89 HZ 

.4. Ho 
31' 116 
17e 92 
433 13' 
68 107 

3071 16. 
aB9 H 
,07 ~93 
723 128 
~17 190 

u. ~a4 
lZ~ ~21 
un on 

99 340 

608 123 "10 Ho 
656 ,2B H9 l75 
ell 928 688 41. 

,10) 72. U6 U) 

186 30 
H .0 

liZ 50 
121 11 
?H 14 Ib~ 500 

76 III ~)b 
]0 3)) 665 

o aD 373 

'75' 744 ~641 P4 

6~~1700 191 3'Z 
7bO 9)9 520 "7 
611 1014, S04! 419: 

I I I 

\16 " 1'3 1 
15! 64 

Cooling Degree Days 

o ~147 
I 36" 
o 40H 

, l.84 
3 3692 ° 3102 
• 3603 
o HH 

° 104. 
3 3)'2 
• 3927 
1 l.IZ 

H 3702 

° J.n o 291D 
o 41S0 
o 2196 
+ 3661 

o 30,0 
o )79' 
o ~IOO 

Yoar IJan! Fe~l~arlli!l~,,¥pu"~i[AUg~~iL~"~t I~OY.r§_cITi~~ 
m~ g g g t~ m m !;:' :t~ m ~~ ~I g m~ 
19"7) 
!97Z 
1973 
)9H 
1.15 

1976 
1971 

o 
o 
Q 
o 
o 
o 
o 

o 
o 
o 
o 
n 

H " H1 14 120 119 
Q lq \"a 

3P 18 3)0 
o .9 107 

4' 9) 
19 2u 

PORT ARTHUR, TEXAS 
Heating Degree Days 

14 • 
63 0 
11 2 
10 0 
.9 0 

I I 

o 1649 
o 1552 ° ISH o 1740 
o 1467 

o l.~l 
o l027 

smonrJUiYT ~u~piJ§.£(§1 Oe:ITJ!-;;YF~~~I~1 ~!.n.:LT.ota.~ 
19'7-58\ OJ 01 ut Hll' ~··l! Hal ,,0\ 2121 HI 01 01 17\1 \He.,. 0 0 46\ 170 H% 469 H9j 183 59' 0, 0 1610 
1959-60 0 0 201 an HOI ,H <6t l 304( HI 6J °1 1913 

1960.61 01 01 0 H 122 "') SH ,.oj 81 .9 0 0 ISH 
lfbl.HI 0 '3 0 33 19D 3~6! H) 1181° .. 1 2tO, H 0 0 I 1462 
1962-03 0 0 0 ZO 19) ,01 573 \Oll 121 0 0 1611 
19~J"b" 01 0; 0 '" lH .579 4401 4,Z\ 1721 ZZ. 0 01 un 
1964'6' d a 0 52 115 33Tl H. Hil ITO!. 31 0 q IHT 

196"~61 0 0 0 4) 34 250 '29 ~~~l 1801 I~ 0 0 1191 

m;::r, g g Ig j~ m m m, .i5l U! IB,I ~~l' g:m 
1968-69 0 0 0 20 Z07 3'3

1
">,2891 3171 0 Ull 

\969-701 a 0 0 HI il2 ial ,,,' .9'11801 22\ 0 ,,,a 
1910'711' 0 0 0 2

6
0f Zl3 lb"! 2~' z" 10,1 Hi oOzl ~ 11<2 

IVTl-1t 0 0 0 t loa, 199 :117 291 109i 20' 0 IU~ 
\972-73 0 0 0 ")'00,1 390 532 189 ,,: IlSl 01 \90' 
t913.7. 0 0 0 13 . 384, 2881 289 B~ )bIOI 01 1t71 
1974-75 0 0 0 20 230 )",! ~" H6i 1801 67\ 01 0' 1<5' 

19H-7b 0 0 0 16 209 4111- Hoi nOI' 1281 10! ~ oj 1016 
1916-17 0 0 0 IH 3n 4,. 6261266!10 101 _ 01 1983 
1977.18 0 0 0 16 112 321 66Z 497118~1 1,' C 0: 1806 

Cooling Degree Days 
_'!.ur I J§J!eb I ~~rJAPr:@:~i[i~~~-u-i~ifi>RN~Iti~~~TtOt;j 
196\" 
1970 

1971 
1972 
191] 
1914 
1915 

1970 
1977 

17 
13 

42 
Z1 

° 27 
28 

, \39 3161 u_ 62t' 56' 
23 U5 J09 404 .17 •• ' 

24 42 
\0 '2 

2 38 
15 130 

• 61 

167 3>5 517 527 '51 
lb' 2H kbl '<9 .,. 

04 24. HO H. _" 
153 3H 423 '2' 50' 
130 344 .,. 516 '08 

29 .b 133 216 418 51Z Sl2 
~ 62 12' lea ,tlZ 627 621~ 

60 
\9 

'2 
17 

137 
5& 
Tl 

o 
8l 

6 2016 
05 ll63 

41 t191 
• 2581 
6 2002 

20 266' 
IS 2660 

o 2171 
Z8 H8-

9-18 

MIDLAND/ODESSA, TEXAS 
Heating Degree Days 
SeaSonIJuIYIAu~i[o::'e-e"'I-:Ja-n"I":;F:-cl;-r.:-M'~prJ.~aB!~eIT~i~ 

1951'58 Il 0 ~ I'" P30.i ,04 70~1 5~1 ,zal \16 1~ 01 1100 
!9,0.59 I) I) 10 161. 664 686 50\ ,41 In 6 0 lao. 
19<.-6Q I) b 9 no H4 "6 666

1 
.4l 4Z61 8' 2U 0 l056 

lm:gi g g I§ ~t m m mt m m l~~ ~ ~l m~ 
1~6Z.0) 0 I) ~ ,. 2'9 ,9, 113 481 2JJ 4' 19 0 t5Z' 
19h3-H 0 0 1 3 t7. 761 6M Ml la, b) , 0 H9l 
196~-6' 0 I) " H 283 49) ,,, 60\ H9 H , 0 Z541 

1~b5-bb 0 1> II 96 J!l~ 46$ u\ b21 ~'a \24 •• 012b01 
1960-61 0 I .. \59 z.t 66) 05< 516 \76 Zl U I) Z,.2 
1967-66 ° 0 9 9$ lH 70& 634 'a2 '.0 143 14 ° 2869 
19&8-69 0 1I 0 6D "~6 66, ,,, '67 53. " 30 0 .119 
1969-10 0 0 0 216 405 ,Il 70b 402 '.'1· 131 '0 ~l Z9Y4 

1970-71 /) 1> 41 150 3,. HI 540 4.3 .97 119, I' .' z. •• 
1911-12 0 0 51 71 350 'ZB 639 ~.. 1'0 311 IZ 01 ZltO 
19H-n 0 " 19 151 ''I Me .0. '07 120· 2,.1 '~I J' ,.o~ 
1971-14 0 0 15 Dl 252 "1 bOT '%9 12111 65, • '1'1' ~13' 
1974-" 0 0 H 65 lH 59. ,a2 'bO ]1, 13'\ 21 .551 

191'.76 " " -0 82 340 'to b5z ".1261 7)i Hi of "", 
m~:~~ g g 19 2~~ m m ~i; ;~~ ::~II!Z / ~: ~~;l] 

Cooling Degree Oays 
Yoa!:E~¥¥~I~!ET~~!IJy~I~~~@'()~L~'1 i!'l(Jy ~ovc[ T!lI~1 

1969 
1910 

1971 
1912 
191) 

, 19,., 
1915 

1976 
1911 

g[ 
Q 
o 

" o 
o 

" " 

o 
o 

o 
o 
o 
o 
o 

10 
o 

t9 ,~ 

3\ \01 
o 18 '8, 109 

ID 80 

• ,5 
103 
170 ,.< 
220 

Zl 
9 

•• IHI 
21 3591 

S,9t 2f161 

"O/! 3D1l 
301\' 2' • 
)38 2:~9j 

:~;l ~!:! 
"9J 2111 

.].1 21.f 
b)C 'lSi 

1 
I 

I I 
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SAN ANTONIO, TEXAS 

Heating Degree Days 
Season! JuIYE0i:Ise~~-ov-r::-D-cc""I""Ja-n""I-=F-'eb""!-:-:M-ar-r1 Apr I May pune! Total 
UH-5a 
1'51'59 
\9S9-~O 

1960-61 

,imt~~ 
\963-64 
19'~-65 

19.'·6. 
1966-67 
1967-68 
196a-69 
196'-70 

1970.71 
1971-72 
\972-73 
197]-74 
197~-n 

1975-76 
1976-77 
1971-7Q 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 

o 
a 
o 

o 
o 
o 
o 
o 

o 
a 
o 
o 
o 

o 
Q 

o 
o 
o 

o 
o 
o 

71 270 Z9Z 
75 In H 
27 374 '36 

1 

17 138 U7 
\0 ZU 351 

• 164 39' 
a hi Hz 

H 155 H. 

2 62 H 301 
e 57 III .'6 
8 48 161 IZ. 
a 9 27B 437 
o 52 253 zoo 

n Z<07 101 
o lH Z66 

29 334 !n 
• a5 391 

19 260 III 

Z1 214 
1.0 34Z 
I' 138 

39. 
4bl 
160 

Cooling Degree Days 

451 419 Z89 
497 HI 179 
467 'll Z'I 

H] 27Z az 
$86 108 z06 ,,, H' 87 
H8 .,! 14, 
3\6 419 ]27 

607 H6 1 81 
Ho ]66 80 
477 471 254 
394 119 JU 
599 Z8Z z66 

zaz 2)9 134 
lea 

~::l 
61 

5'1 Z9 
437 Z5T 7, 
]D. 1\6 lH 

IH 166 I') 
641 336 1 tH, 

j 661 521 192 

2Z 0 0 1816 
90 0 0 1774 
l' 7 0 19\9 

63 0 a IJH 
27 Q 0 IHO 
17 ) oj U97 
H 0 0 1761 
1) Q 0 1115 

19 , a I6BB 
0 0 0 tHO 

]. 0 a 1891 
> J a 1760 

H 7 a laOl 

52 1 0 IH9 
7 a 0 1109 

94 I 0 18n 
19 a a IzP 
H 0 0 16ta 

11 Z a llH 

~~t 
0 0 U5' • 0 19lB 

f 

Year! Jan I FO,b:@~E£T[M~Ju"~T;§!ill~:i[£~lE~ 
19bO 
1970 

197\ 
UH 
197) 
t9H 
1975 

1976 
1977 

11 
3 

14 
11 
o 

11 
Z9 

zg m mr m m WI 
36 130 \8. 414 H, 65. 509 
11 105 276 Hz 465 "Z 5H 
o 69 129 310 '31 570 5,. 

2Z 171 108 381 43. 5.. lOb 
1 51 15t Z13 1S7 ,oz 'Z4 

107
1 Ib3 

Hl1 H9 
HZI 
tzl 
U7 

.z 113 \30\ zoz 151 Ul 521)e ., 0 
1 H 95 311 '01 620 61' 'Z5 zU ]B 

Z zo69 
$7 Z9b7 

]1 ~366 
6 1003 
o 2846 
, 16a4 

30 Z652 

o zn} 
, 1990 

WACO, TEXAS 
Heating ·Degree Days 
Season! JulylAug !Sept! Oct INovl Dec I Jan I Febl Marl Aprl Marpune!Tota!... 
19,7·'. 0 0 0 lUI 340 1271 55. 
19~.-59 0 0 0 71 zoe 577 ~o, 
1919-60 0 0 0 53 HO 396 '61 

1960-61 0 ° a 3' Zt;O ,a. . ., 
19.1-.2 0 a 0 ~, ~26 la9 67, 
1962-.3 0 0 0 z' lIS IS; HI 
19.3-64 0 0 0 2 Z08 7Z~ :!6Z 
196!-6' a 0 0 " 196 156 H7 

196'-6. ° 0 Z 72 too 393 70. 
1966-67 0 0 a ,2 1,. 5'7 511 
1967-68 a 0 6 ,6 19. IDa 560 
1968-" 0 0 0 22 2 •• lal 418 
1969-70 0 0 a 75 27. H4 719 

1970-71 0 0 • 87 20. 2e. 411 
1971-72 CI U • , 230 360 ") 
1972-13 ~ 0 ~ 09 426 .38 696 
1973-1' 0' 0 0 2Z 118 160 60, 
1974-15 01 0 13 H 214 578 '01 

1975-7. 

bl 
0 Z Z7 230 "z "8 1976-71 r, 0 0 zoo 446 596 -BZ1 

1977-78 0 0 0 22 In 117 "39 
1 

't4 ,01 80 
4\1 zll In 
5.Z 40Z 19 

53l 1'9 101 
'3' zaz 67 
H2 \3. 31 ". zl5 H 
465 ,21 U 

522 291 " 450 II; 4 
'19 Z'/ 7. 
3a< 105 15 
4t4 37z .0 

149 188 50 
368 109 19 
492 I~' 170 
jzZ 14, 52 4.' ,4, Ho 

200 ,0, 30 
H' 175. ZI ... 264\ 1<>! , 

7 0 
0 0 

U 0 

0 0 
I v , 0 
Z 0 
0 a 

U 0 
14 Q 

0 0 
1 0 

11 0 

, 0 
Z a 

13 a 
0 a 
0 0 

6 a 
2 0 

19 () , 

23. 
Zll 
ZI6 

zoe 
ZII 
Z09 
Zll 
.0) 

217 
leZ 
217 
ZM zn 
t66 
161 

D 
2 
7 267 

In 
Z,. 

172 

" " 
lH 

1 
7 
2 241 

Cooling Degree Days 
Year ]Jan I Feb I Mar! Apr! Maypune!July! AuglSept! Oct! Nov! Dec I Total 

1969 
1970 

1911 
197Z 
1971 

t197e\ 
1975 

1976 
1971 

I. 

" 
111 3Z5 537 796 7lJ 110 zoo 40 0 3217 
155 260 48) ,Z9 111 ,47 136 ZO 35 289Z 

6 14 66 142 325 "6 6'5 489 436 Z06 40 
3 H 1Z ZO, 2.. 53. HI 608 !99 178 6 
o 0 IZ .0 Z2' 37. ,87 011 4Z9 182 72 
o , 138 128 Hz '.1 683 '10 2U 169 1I 
2 0 Z6 100 227 418 533 618 ,7. Z06 8) 

7 20bZ 
o Z939 
o z.n 
1 Z8,. 

19 261a 

3) 72 81 1'3 .100 "Z ." ]9' 73 , 0 2'07 
7 20 .4 '6. ,", 75, n9 628 22' '1 13 lin 
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VICTORIA, TEXAS 
Heating Degree Days 

19n-'8 
19'8-'9 
19'9-60 

1960-61 
1961-62 
1962-63 
19(;' .... b4 
196'-6' 

1965-66 
1966-67 
19.7-68 
19 •• ·69 
1969-70 

1970-71 
1971-72 
Hu-n 
19H-7I 
1971-" 

1975-76 
1976-77 
1977-H 

o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 

o 
o 
o 
o 
a 
o 
o 
o 

o 
o 
o 
o 
a 

o 
o 
o 
o 
a 

o .J 1.9 %24 3'2 )30 22' • 
o ,I IZZ l85 IZ. Z6) 139 6. 
o 14 29' 2" 377 n8 2" 7 

o 17 106 395 .66 131 67 $1 
a l' 16S Za7 ,01 90 17. 20 
a 7 131 313 5'8 318 6a 3 
o 0 9' 499 Hz 316 III I. 
a 2Z loz 321 U, 194 zH a 

2 is ., ZOZ '.9 hi 122 16 
o 17 83 )27 Ho Z.7 '0 0 
4 I' 0) III 414 '09 ZOO 16 
o 6 1D8 287 Z81 10' 261 I 
o 14 174 za. 498 2)0 20Z J4 

Ii 44 ln9 14. lZS 222 120 4l 
Z 0 96 1'2 no 22. '0 2 
o 14 ... 37. .76 lot 20 6' 
e ~ Z. 25\ 310 103 70 17 
o 7 155 286 241, zoo '2 14 

o 6 
a 111 
o a 

9, 
82 

Cooling Degree Days 

o 
o 
3 

3 
o 
o 
o , 

a l4Ia 
o I4H 
o 1571 

o U41 
o 1Z59 
o un 
o 1431 
o 12.9 

o IU8 
o 1094 
o lUI 
o 123Z 
o 1359 

o 9.7 
o 801 
a 1'1$ 
o S60 
o 100' 

Y~!..I~:.n TIcb]!ad!,pr I MaYF~ri!iI!u'~E~~T~P¥CtT~{o~TO~~t'~: 
38 
19 

10 
58 

J 
20 
61 

7 
~ 

10 15 In. 
• 23 234 

3, 10. 172 
2ft 134 299 
10 109 1J8 
3a Z07 225 
19 110 223 

54 107 166 
a 7. 144 

WICHITA FALLS, TEXAS 
Heating Degree Days 

1957_'0 19,D-,. 
1959-60 

1960-61 
1961-62 
196Z-6' 
1961-6' 
1961-65 

1965-66 
1966-67 
1967-.0 
19hB-69 
19'.-70 

1.70-71 
1971-72 
1972.7) 
197)-74 
1974-7' 

1975-7' 
197.-77 
1977-78 

a 
a 
o 
o 
o 
o 
a 
o 

a 
o 
o 
o 
o 

a 
o 
o 
o 
o 

~I 
o 
o 
o 
o 
o 

o 
2 
o 
o 
o 

o 
o 
o 
o 
o 

190 491 539 no 30a 72. 
1)0 ,551 ,37 

1 
I 
2 
I 

J2 

61 Z •• 
61 0\99 
68 3)5 

8 278 
66 3u 

13 120 
o 1\0 

14 .) 
o •• 
1 ZH 

20 :to, 
)" H 

8 193 
10 H 
]. ,4 
.52 87 335 

7 26' H2 
o 61 )4'1 

'.4 
1Z3 
6H 
61. 
6H 

H. ,,. 
771 
621 
673 

606 690 
731 102] 
"5 1'')701 , 

Cooling Degree Days 

111 

21!! 
80

1 

U7 

13 
80 
13, 

o H20 
o ]oll 
o lI,1 

a 2940 
o 31.0 
o Z800 
o Zs" o 3094 

zal? 
H60 
3046 
30B2 
'386 

o 307a 
o Z7Z7 
o H53 
o 2392 
o )020 

OZ ••• 
o 3J99 
o H10 

Year ! Jan! Feb I MU[Ap;l!.ra·-y]'T"J-~-ne""""Ju"'.I-y!rA'-u!fSiPtTOcIT~peillo.!"1-
1969 
1970 

19n 
1972 
un 

'19H 
1975 

1976 
1.17 

o 
a 
a 
o 
o 

o 
o " Z06 a, Z31 

14 7! 22. 
Z6 I" IH 
l zl I" 

8' ao ]'6 
10 DI 210 

)9 -'4 124 
2 H H! 

13' 742 591 
15z 621 627 

37) 672 470 
511 ". 511 
HI,.. '70 
4'4 676 HZ 
!36 H9 '5a 

395 500 601 
537 .'Z 570 

.lI 
2 

l5 
6 

13 

a 
3 

Z.l. 
2467 

o 252' 
o 1507 
o 2114 
a 2317 
o 2190 

o 2060 a ... , 

I 

I' 

, 

,I 
,1 



\.0 
I 

N 
o 

[ 
City 

,Abilene 

A.llarill0 

Austin 

Brownsville 

Corpus Christi 

Da11as/Ft.Worth 

Del Rio 

El Paso 

Galveston 

Houston 

Lubbock 

Midland/Odessa 

Port Arthur 

San Angelo 

San Antonio 

Victoria 

Waco 

Wichita Falls 

• 

4.1 Annual 4.2 Annual 
Avg • Heating Avg.Cooling 
D8Q. Days Deq. Days 

2,610 2,466 

4,183 1,433 

1,737 2,908 

650 3(874 

930 3,474 

2,382 2,587 

1,523 3,363 

2,678 2,098 

1,224 3,004 

1,434 2,889 

3,545 1,647 

2,621 2,250 

1,518 2,798 

2,240 2,702 

1,570 2,994 

1,227 3,140 

2,058 2,863 

2,904 2,611 

ENERGY AUDIT FORM EA-2 

4.0 CLIMATE FACTORS 

4.3(B) Average Monthly Wind Velocity (MPH) ! 
---II, 

Jan. Feb. Mar. Apr. May Jun. JU1. Aug. Sept. Oct. Nov. Dec. 

12.1 12.9 14.3 14.1 13.2 13.1 10.9 10.4 10.5 11.1 11.7 12.1 

13.1 14.2 15.6 15.5 14.8 14.4 12.5 12.1 13.0 13.0 13.2 13.0 

9.8 10.2 11.0 10.7 9.8 9.5 8.5 8.1 8.0 8.1 9.2 9.2 

11. 7 12.4 13.7 14.3 13.4 12.5 11.6 10.5 9.6 9.7 10.8 10.9 

12.0 12.9 14.0 14.4 12.9 12.0 11.6 10.8 10.2 10.1 11.3 11.2 

11.3 12,1 13.2 12.8 11.2 10.9 9.5 9.1 9.5 9.7 10.8 11.1 

8.7 9.6 10.9 11.0 10.6 11.5 11.0 10.2 9.4 9.1 8.5 8.5 

9.0 9.9 11.8 11.8 11.0 10.0 8.9 8.4 8.3 8.1 8.5 8.5 

11.6 11.8 11.9 12.1 11.5 10.7 9.8 9.4 10.1 10.3 11.2 11.3 

8.1 8.7 9.5 9.2 7.9 7.4 6.4 5.3 6.5 6.4 7.7 7.7 

12.4 13.8 15.3 15.4 14.5 14.0 11.4 10.1 10.7 11.3 11.8 12.2 

10.1 11.2 12.5 12.7 12.3 12.1 10.5 9.8 10.0 9.9 10.0 10.0 

11.2 11.8 12.2 12.3 10.5 9.1 7.9 7.5 8.6 9.0 10.5 10.8 

10.3 10.9 12.4 12.2 11.4 11.3 9.7 9.1 9.0 9.2 9.9 9.9 

9.1 9.8 10.5 10.6 10.1 10.1 9.1 8.5 8.5 8.4 8.9 8.6 

10.6 11.1 11.8 12.1 10.8 9.8 8.9 8.4 8.6 8.8 9.8 10.2 

12.0 12.4 13.4 13.3 12.1 11.9 10.9 10.0 9.6 10.0 11.0 11.3 

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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, PEA AND EA FORMS AND INSTRUCTIONS 
(W ith Sample Forms) 

Examples of completed Preliminary Energy Audit (PEA) forms and Energy Audit (EA) 
forms are provided to further assist the energy auditor in iJ,;,mpleting the forms. The 
detailed instructions, which precede each set of forms, should be read carefully since 
the proper identification of the information is described in the instructions. 

The PEA forms PEA-I, PEA-2, PEA-3 PEA-4, PEA-5, and PEA-6 are designed by the 
State of Texas to meet the requirements of 10 CFR 450.42 of the federal regulations. 
The EA forms EA-1, EA-2, EA-3, and EA-4 are designed by the State of Texas to 
meet the requirements of 10 CFR 450.43 of the federal regulations. The contents of 
the Preliminary Energy Audit and the Energy Audit were published in the F~eral 
Register dated April 2, 1979 • 
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STATE OF TEXAS 

PRELIMINARY ENERGY AUDIT PROCEDURES 

2/15/80 
Revised 

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 efforts, renewable energy 
resource potential, and energy savings potential. 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 ilEA" form information), Technical Assistance 
(TA: detailed engineering energy analysis) and Energy Conservation Measures 
(ECM: funding for materials, equipment and labor). 

A Preliminary En~rgy Audit report and an Energy Audit report must be com
pleted for each bn,il'ding for which you submit a Technical Assistance and 
Energy Conservatioh'Measure appl ication. If a TA appl kation is submitted 
for a building, thlm 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-~, PEA-2, PEA-3, PEA-4, PEA-5, and PEA-6 are designed to 
gather basic ener9Y using information with a minimum of on-site effort. The 
PEA Auditor will complete the forms by working with the Component Institution's 
Physical Plant Department, the Component Institutionls Energy Manager, and 
other personnel ~here necessary, and by visual observation of the building. 

The numerical entries are to be obtained from Component Institution's records, 
Component Institution's best estimates, and by simple mathematical mUltipl ica
tion and division operations. All PEA Form entry blanks must have an entry. 
If there is no appropriate information, the entry may be noted as follows:' 

IINDA" - No Data Available 
"NNI - Not Applicable to this Building 

Draw a straight horizontal line through spaces or blanks if a particular 
condition does not exist to show that the space was not overlooked. All 
positive responses to questions should be marked with an IIX." 

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 including ZIP Code. 
Provide telephone numbers if available. 
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FORM PEA-l 

(a 1) Enter the calendar date on which the PEA is completed. 

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

(~) Enter the ~uilding Name and Identification Number as provided ~y 
the owner. 

(c) Enter the building address as' provided by the owner. This will be 
ihe 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 ~o 
purchase if buildins is leased). 

(d) Enter "school ," "hospital," "l oca l government," or "publ ic care 
institution." 

(e) Enter major category of building use taken from the following lists: 

Schoo 1 : 

Elementary 
Secondary 
ColI ege 
University 
Vocational 
LEA Admin. 
"Other" (speci fy) 

Public.Care Institution: 

Nursing Home 

Hosgi ta I : 

General 
Tuberculosis 
Other (specify) 

Long-Term Care (other than nursing home) 
Rehabilitation Facility 
Public Health Center 
Residential Child Care Center 
"0the r" (s peci fy) 

local Government: 

Offi ce 
Storage 
Service 
Library 
Police Station 
Fire Station 
Other (specify) 

If the building is "other'I, 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," Ilobstetrics and 
gynecology," Ileye, ear, nose, and throat," 'Irehabilitation," "orthopedic," 
"chronlc disease," or other appropriate brief description . 
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(f) 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. 

(g) 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. 

(h) 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. 

(i) 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. 

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

(j) through (n) Operating Schedule: 

(j) Daylight hours, 6:00 am to 6:00 pm. Enter the average daily (based on 
annual data) number of "hours" of occupancy (uti 1 iz-ation)/dai ly average 
(based on annual data) number 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). 

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

(1) 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 en) 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 IInoll . 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 o~ not the building HVAC system is connected to a 
central Faci1 ities Control and Monitoring System (FCMS - such as a 
computer system or central monitoring and control panel). Check Ilyes " 
or Ilno.'1 
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___________________________________________ ~m __ ............... ___ 

(u) Enter source of primary bui lding heat and heat source; such as "steam 
boiler,1I "hot water boiler," "purchased steam," Ildirect gas fired," 
"electrical resistance,1I "#2 fuel oil,1I "propane,'1 "butane," "central 
plant." Indicate type of fuel. 

(v) Enter source of primary building cooling; such as "electrical centrifu
gal chiller," "electric-reciprocating-unitary," lIabsorption chiller,1I 
"purchased chilled water,11 IIcampus chiller plant. 1I Indicate energy 
source. 

(w) 

(x) 

(y) 

(z) 

(bb) 

(cc) 

(dd) 

(ee) 

(ff) 

. I 
Enter Primary Terminal devices for space heating system; such as 
"steam/hot water radiators,WJ'convectors," "fan & coil," "unit 
ventilator,1I "ducted warm air." 

Enter Primary Terminal system for space cooling; such as, II room 
fan coil," "double duct," "reheat," "unit ventilators," "low 
pressure ducted." 

Enter source of domestic hot water supply; such as, 'Igas fired 
storage," "gas fired instantaneous," "electric storage,'1 "steam 
generator storage, II ffc;}.i 1 fi red storage." 

Enter type of internal lighting system; "incandescent," "fluorescent," 
IIhigh intensity discharge," with estimated percentage of the number of 
each type of lighting fixture. 

Enter brief descriptive phase on special building systems and 
facilities; slJch as, IIfood preparation and service," "food serving 
only,1I I'domestic laundry facilities,1I "commercial laundry facilities," 
"steam labs," "ceramic labs," "chemistry labs," "biology labs," 
"operating rooms,1I 1'100% fresh air systems. 11 

Check lIyes ll or IIno.1I 

Check I'yes" or l'no ." 

Check lIyes" or I'no. " 

Check "yes" or "no." 

Check "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 oc~upancy,1I etc. 
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FORM PEA-2 

(b) Enter the building name and building identification number. 
as item (b) on Form PEA-I. 

(bl) Enter component institution's name and 10 number. 

(h) Enter building size. Same entry as item (II) on Form PEA-1. 

Same 

(ii) The monthly data shall be reported for the year beginning September 
and ending August. Indicate by !IX" in"appropriate side blank whether 
.this data is "metered II or "best estimate" for this building. If this 
form is used in subsequent years, enter data for the most recent year 
ending in August. . 

(jj) (kk) (11) (mm) (nn) (oo) (pp) (rr) (ss) (tt) (uu) _ (vv) (ww) and (xx) 
are to be provided by month as complete data wi 11 serve to your 
advantage in future consideration of energy audit grants. However, 
if you do not 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 I ine 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 ~ampus-wide billings and 
quantities. Dollar values in Columns (kk) j (nn), (rr), (uu). (ww) , 
and (xx) are to be rounded off to the nearest whole dollar. Under 

. "Annua I Tota Is" entr i es, items (11), (00), and (ss) wi 11 be the 
average value for the year in cost per unit of energy; thus divide 
the annual total cost by the annual total energy unit (KWH, MCF, etc.). 
All other "Annual Totals" entries to be numerical totals of columnar 
values. 11 

(yy) through (fff). If fuels are used other than the onec;; 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 "KWHtI value from table above and multiply by factor 
on form. 

(zz) Enter total annual "MCFtI 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 IIN.A." 
if #2 fuel oil is not used. Multiply value by factor on form. 

(bbb) Enter total annual "ga110nsll value from table above. Enter IIN.A." if 
#6 fuel oil not used. Multiply value by factor on form. 

(eccl) or (ccc2) Enter total annual steam or high temperature hot water 
"MMBTU" or "LBSII value from table above. Cross out the MMBTU or LBS 
unit on the chart above if not used on your billing. Use either 
(eccl) or (ccc2). Enter IIN.A.'I if purchased steam or hot water not 
util ized. Multiply value by factor on ·form. 

(ddd) Enter total annual Chilled Water "Ton Hours" from table above. Enter 
IIN.A.'I if chilled water is not purchased. Multiply value by factor 
on form. 

(eee) Enter total annual use of liquified petroleum gases including butane 
and propane and "otherll fuels such as bituminous coar (use conversion 
factor of 24,500,000), Enter IIN.A.'I if Ilother fuel not used. 

(fff) Enter heat content per unit of JlotherlJ fuel used expressed in BTU per 
unit. Obtain 110 therll fuel conversion factors (not mentioned above) 
from standard engineering reference manuals. 

(ggg) Enter arithmetical total of the column of figures abo'le. 

(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 value of (xx) I!Annual Total l' by the value 
of (h) above . 
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FORM PEA-3 

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

(b1) Enter component institution1s 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.11 

(kkk) Place an "X" in the appropriate respon~e blank. Draw a horizontal 
1 ine through the other response. 

( 111) Pl ace an IIX" in the appropriate response blank. Draw a horizontal 
1 j ne through the other response. 

(mmm) Enter descriptive phrase for each system studied; such as, 111 ighting 
system," Ilventilation system," "chilled water system," Ilair 
distribution system,'1 "hydraul ic system," Ilpiping insulation system,'1 
etc. 

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

(000) Enter descriptive phrase for each energy conservation measure con
sidered or implemented; such as, "local light switch decals," 
"thermostat adj ustment," IIreset air de 1i very temperatures, II "reset 
chilled water temperatures," lIau tomatic duty-cycling of equipment," 
"unoccupied hours shut down," "reduced lighting levels," "added 
more local control switching," "increased filter maintenance 
schedule," I'reduced outside air quantities," "installed electric 
metering," "installed fuel metering," "changed use schedules," 
"adjusted housekeeping schedules,1I "increased routine maintenance,1I 
"scheduled control system checkout, 'I 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. 
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FORM PEA-:-4 

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

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

Items 1 through 11 are information requests regarding the building site, 
construction, and heating and domestic water systems as related to 
solar energy application potential. Item 12 refers to other poten
tial renewable resource energy source applications. Auditor to mark 
all positive responses in various blank spaces with an "X". Draw 
a single, horizontal dash line through all other blank spaces not 
applicable to building audited. ' 
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FORM PEA-5 

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

(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 all the circled weighting factors may be 
used for the comparison of buildings. The highest total of the weight
ing factors will have the highest potential for saving energy. With 
the assistance of a set of building construction blueprints and other 
personnel in the physical plant department, school district office, 
etc., the Auditor shall locate the appropriate "Range" of vaiues 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-I, 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 the heating and 
cooling equipment serving this building. Divide the 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 IIWFII. 

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 (1 ight wall construction without good caulking, 
large amount of fixed ""all louvers, etc.) or low fi ltration (tight 
wall construction, good caulking, low number of wall openings). 
Mark only 9~ value which best describes this building condition. 
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4.3 From building electrical lighting plans or estimate, determine the 
present building I ighting load expressed as average watts per gross 
square foot of building area. For example, if you circle the weight 
116.3" for the value, "Reduced to 3.0 w/sq. ft.", it means that you 
have already reduced the present building 1 ighting 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, o. quick inspection, iden
tify the predominant building HVAC sys~em type. Many buildings have 
more than one single type of-HVAC system. This PEA needs the 
predominant type information. Circle only one "WF" which applies. 

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% O.A. and others in building may have other percentages. Estimate 
or calculate the average O.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 maylbe a good indicator. Again, consider this 
value on the basis of average fan conditions for the entire building. 
Determine either IIStatic Pressure" range or "Gross Sq.Ft./Fan Hpil 
range and circle only one"\oJF", 
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FORM PEA-6 

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

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

4.7 This is a judgement of the present operating conditions of the HVAC 
temperature contro 1 systems. C i rcT e most app li cabl e llWf!'''. 

4.8 Estimate the percentage of the building's total energy consumption 
which is used for base functional process loads such as lab equip
ment, domestic hot water, sterilizers, kilns, shop equipment, data 
processors, etc. Circle most applicable "WFIt. 

4.9 This refers to the feasibility of recovering energy from "high out
side air" building systems. Will Indicate appli~ation for "Air 
Heat Recovery Wheels,lI IIHeat Pipe Coils," or "Run-Around Cycle" 
coils. Circle most appl icable "WF". 

4.10 The functional use of the building mayor 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 t'WF" for each "ITEMII and add them to obtain 
a ItTOTAL". The maximum possible score is 90 and the minimum possible 
score is 50. The higher the score,. the higher the potential for 
saving energy in the building. 
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ENE R G Y A U D T AUDIT 

DATE' (all/J :ra.~, /2~~ PAGE 1 OF 6 

a!:.ae"..rLW Sq.pjQf C§lJ?i9!-:S;&~Z Oc.vlQfL 
(al COMPONENT INSTITUTION NAl1E t:. 1 .• 0. NO. (b) BUILDING 

ScuooL - 016 n.o::r E~yP C?<Rf. R-s. S/.s.ILA;lrt.?&I~ 7£..r,.fS 7£21'4-
(el BUILDING ADDRESS d 

Uasp/r4L a~ (Ac7lUL) 
(d ) CATEGORY OF BLDG. (e) .BU I LD I NG US E CATEGORY 

;;JJ 

:-.W'~""'$ 6<J~Qfi 77tJs £l<lYp C«4"t ae>; 54W 4A:U'll6!/t)TtiXi'.:> 71Z# ::<. 

(f) au I LD I NG OPERATO NAME, ADDRESS & TELEPHONEC""4Jo~) cr/L)6~7- 16~' ~ , 

I BAS I C B U ! L 0 I N GOA T A 

eu I L!ll NG OPERATING SCHEDULE 
BASIC HVAC CONTROL DATA SIZE (h) 

T I ME PER I 00: HRS/OCCUPANTS/% GS F (m) PARTIAL USAGE (n) DAYS 

4S~ 77'0 (i) DAYLI GHT (k) EVE (I) NITE QTR hlEEKS % GSF 

/6 /1-/00 ~dO 4. / ",:?oo /50 & / .,:2':> //0 /K~ 
CENTRAL BLDG. PANEL (q) YES ~ NO X M-F 1st -

- - NO -DATE (i) 
/() / /SO /?".s"' #- /.:;..) fa c5 /::zs- //0 2nd ~4. "FCMS" CONNX (5) YES )C. 

? CONSTR!JCTED SAT 
3rd -' 

/ ~ / .,.7S //0 4- / jJ.S- to o/;;;r I/o /~ 7.:r w SUN 
/17S" 4th ,..d~ 1--- -~~ __ ~ __ -L ___________ ~L-__________ ~ ________ ~~L-~~~~~~ __ L-________ , ______________________________ ---------;t 

~---------.---------------------,----------------------------------------------------------------------------------------i~ 
II MAJOR ENERGY USING SYSTENS 

~--------~~--~~~~~--~~~~~~--~~~~~~~~~~~~~---------------------------------------------------i~ 
F'RIHARY PRIMARY SPACE SPACE DOMESTIC INTERIOR SPECIAL BUf LDING < 

HEAT COOLIHG TERHINAL TERMINAL HOT'hlATER LIGHTIHG SYSTEMS & FACILITIES '" ,. 
SOURCE (u) SOURCE (v) HEAT (w) COOLING (x) SOURCE (y) SYSTEM (z:) faa) 

~~~~~~~~~~~~~~--~~~~~~~~~~~~~~~~~~-+~~~-----------------------------------------------1~ 
a. 

It""tI,l!~c:.q4'.s6!? ~C'#q'~ .octb!UE 
<:;V/«~ 
k/,d7i9l.. 

III . B U I L 0 I N G 

1. YEAR ROUND, 2~ HR. PER DAY OPERATION YES':"::' NO ","< 

2. 9 MONTH PER YEAR OPERATION YES X NO-= 

)., SUMMER PROGRAH USE YES LL NO-==-. 
4" EVENIHG CLASS SCHEDULE YES.2L NO-=:" 

5, BUILDING HAS EXTERIOR FLOODLIGHTING YES - HOX 

(bb) 

(ee) 

(dd) 

(ee) 

( ff) 

INeAN, b % irt},CLIE41':sr.eV L.¢!rS (22&~~ 2" 
FLUOR, 80 % ~>1"d'l'A"4L £d.soa,t.<::E /44 ~):;e.;;;:t-;'MIiRb~S; ~ 
H.I.D./S % 

C H A RAe T E R 1ST I C S 

6. LIST YEAR t:. TYPE OF MAJOR BUILDING MODiFICATIONS TOTAL V OF MAJOR MOD. & 
AND ADDITIONS ADD. _--=:;4~' ____ _ 

(ggQ) 197' - Al?P.I!Z/ ..I'k Zia'"#GE C.o Qea4-r/,..)6 £9nY.,j 

O!l/ 777 .«V.c~A@ c:;::t:(IAta.;n' kg fi4/ ~L 

OJI9Ze-.s(PPtfP 4?Ctl :;t!p.Fr. z;. E~L/rt/ 
7. OTHER: (hh) /77~ - Z",cy ~H..5'" co...v'"uy ~ S. 



ENE R G Y A U D I T 
PAGE 2 OF 6 -

&'2J.W r~..uQa(. - ot.. '- 4.rff, 7'70 
(b) BUI~DIHQ HAKE & I.D. NUKBER (h) .BUILDiNG SIZE (GROSS SQ.FT.) x 

(4?;LJ,s,C~ -'5',.-1. - 4()l, 
~ 1 

(bl) tO~ON£hl INSTITUTION NAME £ 1.0. NUKBER , , 
IV E " ERG Y USE & C o S T OAT A (ii) FOR YEAR END I HG AUG. 31,/779 METERED .X BEST ESTIMATE - -

E L E C T RIC , T V NAT U R A L GAS o I L - #2 or H _ PUR C H A S E D THE R MAL TOTAL 
MONTH 

STEAM-HOT WATER CHILLED VATER ENERGY 
KWH COST S/KW'H Mer: COST $IMeF GAL COST $/GAL COSTS 

$ $ $ 
MM BTU ."!*" COST TON HRS COST $ 

(j j) (kk) (II ) (rrm) (nn) (00) (pp) (rr) (S5) ~t) (uu) $ (vv) (ww) $ (xx) 

SEPTEXBER ~oo~ 7/?' E.8580 ,JOA?~ /3. !Sit 't.1? .A)J, A'J..-/. ;o"'~ 808 I-- {y.; IV ~'l'{ ~7~ S'?;??'/ 8i" 8&9 . 
OCTOBER I. ogr, 6~/ 31. 'loG ,o~94 'teD ('{" Z.S~ l.1;zS" 39J: 4-7,.:: 4't./CS- 81. 136 
NOVEMBER /'o//' '/90 '34) O/.CJ ,0337 -Z4 sr ?¢;{ /, CJ3i5 /f8 %/4- 4'Z~S7.3 7(, 7/;1, 

- DECEI1BER ?~O 6~() ~~69! .();t.7' g 10 'Sy ,.<,.t/Q 2/06:< ~7, 74/ ~/Z(L! ~7: 00./ 
't JAItUA.RY CJ?,o/874 '2..4. 770 .00000.5'S 19 S8 .1 7.3 S.Slf'7 7t.~11 473s7 7.:? .:?oo 
oJ: FEBRUARY '19£ S·1'1 1-7, fr7 .O...?~ 30 72 r;~,.37 475/ 79. 754 46,1J~30 7d.SO( 

I"'ARCH 'lgr, 730 :z. ~ r,S' .0.:<7'7 zS- sl/- ....?/5? 3/5'/ /9/' 'Y~d. SO, 034 77. /'S3 1" 
APRil h 07~ 9).;1.. '30 4-9/ ,().z34 30 73 "'!'.4t:l ~S48 7-7J.- ip? 4(' f<;? 74463 :;:; 

I"'AY %'042873 '284-5'7' 10173 17 64- .a, ;,f 7'.53 S4~7'7/ SS 'Z~3 83784-
JUNE l;o/§,4..;S z~ 003 0.:2Z6 4-8 //1 :l.~' 777 0:;?'6-1o 5'8. ;3Z/ 86,144? 
JU~Y /./04-1 IS? ;z? ';7/ tJ '- 7{J 34- /s-4- et.~,..l' YR{,. .(8!JJ06 (,? J';U) r181S-
AUGUST I. OJ~38a 27. 19S 0;:.60 /.3 J r"tb ? -HI. I. 0&1- (<(S:4f8 6/f? Y;:: 8~~43 

CD 
, 

® -
ANNUAL AYG. CD 914-

AVG. Q) AV G. ® .. 
h/~ 87~ TOTALS /Z;2.C;~/4{; '34f;S"1-7 • fJ,:2.,fl 5{4.. "'Z·~7 'ZS;4-lfY ~S-tP;5.lY 9' '18G.!t 

- -
ANNUAL ENERGY CONSUMPTI ON I HBTU t s: (l06 identi.fie5 the number In mi 1110n5) , • ENERGY UTILIZATION INDEX (EUll 

(1) (yy) Electricil:y ~~9f14#. = J!}S71X106 
TOTAL ANNUAL BTU'S BTU' 51 FT2/YR KWH X 0.0116 'EUI .. BUILDING GROSS SQ. FT. e 

BTU (2) (zz) Nat. Gas MeF X I.Oj BTU E I (g99) €! ~:Z~C~ ,OOOzOOO 
(3) (aaa)Fuel 011 #2 M.A, GAL X Q.138690 · r'lO; BTU U .. (h) ."1.5'"3",771:1 
(4) (bbb)Fuel 011 #6 N.d. GAL X 0.149690 BTU (hhh) #fJ. 'If..Z BTU' 51 FT2/Y.R (5) (cccI)Steam/Hot Water : ~~ m! EUI ., 

I %.$; Jf 1 2 MMBTU X 1.0 BTU " or 
(6) {ccc2)Steam AI.A LBS X 0.001390 

:S~~l ~lgi 
BTU 

ENERGY COST INDEX (ECO 
I (7) (ddd)Chi lied Water '$;~ TOTAL ANNUAL ENERGY COSTS u S/FTZ/YR 
I TON HRS X 0.012 BTU ECI .. 

(8) GAL X 0.055475 BTU , BUILDING GROSS SQ. FT. . . (eee)Propane or Butane 
(xx) TOTAL ¥.~ 0, Ilk$' -

Nte~il 
ECI . 

i X (fff)_ '" AI.A. ~IQb BTU (h) ;53~77/) i 

I Other Fuel ECI . (I i I) l.. iu l "- S/ FT2/YR 
(999) TOTAL ANNUAL BTU'S· .:4~:l!:f~1 ~lg6 = BTU . 

• • • 
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~ ~~/PLa) PRE LIM I N A RYE N ERG Y A.U D I t PAGE 3 OF 6 

r--~-~--~-~t---i-~--:a-t-----O-16----------------------------e--z:--k(-,~-5-,-C·~-----~-.~--,------4--o~--------------------
(b) BUILDING SAME & 1.0. NUMBER (b1) COMPONENT INSTITUTION NAME & 1.0. NUMBER 

v ENERGY CON S E R V A T ION ACT V I T 1. E S 

t. NAME OF EHERGY MANAGER FOR BUILDIHG:UJJ) _~~~~C~~~~~~~~~~S~~~~4~/~~~~.~~~~~~~~~~~~~~~~~~~~~_ 
2. HAS ~ORK WHICH PARTIALLY OR FULLY SATISfiES 'THE REQUIREMENTS Of AN ENERGY AUDIT ON THIS BUILDING BEEN ACCOMPLISHED PRIOR TO 

THIS "PEA" DATE? -=-- YES, -LNO. (kkk) 

HAVE ANY DETAILED ENGINEERING STUDIES BEEN CONDUCTED ON THIS BUILDING aiR ITS SYSTEMS PRIOR TO THIS "PEA" DATE? X 
_~ __ NO. (II I) I F "YES" NAME SYSTEMS STUD I ED. (rrmn)(J) 4£/7'"" R«oP"cPY S-yS/ //V ~L q5f')('{ec:E' 

(z) S rff,c; P4.t..=sKujZ£' dLLd/Vc//ld 4iR4c. 

4. HAVE ANY ENERGY CONSERVATION MEASURES BEEN CONSIDERED OR II1PLEIiENTED ON THIS BUILDING PRIOR TO THIS "PEA" DATE? ....-X..- YES 

~~~-

NO. (nnn) .. IF "YES" LIST THESE MEASURES BELOW WITH ESTIMATES OF THEIR COSTS & ENERGY SAVINGS, IF AVAILABLE: 

Czl&t. //l/c/iZ> 4'&1<: os Y..s, ."5T/TI c Pt2,c:-S.s;-/ ¢/2...=tJ"""o,-L_(J.",.L,--,,-.l-¥...L.-' ~..;.;;;.--.; ...... ,£;.~ .. __ • __________ _ 
, I 7 ' 

(;') 77rrE S'~L?aLl«(7 AlI1Ic:' S-Y5y& \(?{) ~;; j""1)O>L..L.6"'!"~£..Jch!:....:';,q';...::· -Ln....I..L.7r4."..v~4."""g'---------------
(4) La@ &EO P4C<5f,/ff .AI!IIc. rrwr.lZ(!4/h[oO~ /.3:'300 e/d4r~:/4r-/' 

1') 7 ,. 7 

a-) 5()«~ C)Y<L E UJ4/,-:. S>:,5, 7/1 /!f; (}o Q ~~/--!-<l~C..1.LOIu..O~&.,L.L.....~/c.....::o,~r..:.J-~-;~~~,{I:..~ ____ -----

. 
5. u EliE RA L ;. U 0 IT C OMMEN TS: (ppp) _-.-/VJ"--I'-.,....Q...,,.......,~0 .... !:-_r_-_~ ___ ~ _________ ~~ __ ~ __ ~~~_~_~ __ ~ __ 

6. DO YOU 1t.'TEND TO CONDUCT AN "ENERGY AUDIT" OF THIS BUILDING? (rrr) YES __ ...::X~ ___ NO __ ~_~ __ _ 



C S<w""qE) p R E L M N A R Y E N E R G Y A U D T PAGE 4 OF 6 

£)<9<JTd'L :S;::;YoOL - Ot..G. t/ -r. §. S,C', - :s: 4, - 40;:<, 
(b) BUILDING NAHE t 1.0. HUMBER '(bl) COMPONENT INSTITUTION NAME t 1.0. NUHBER ..., 

0 
~ 
:.: 
'"0 R E Ii E W A B L E E Ii ERG .y RES OUR C E P 0 T E Ii T I A L .." 
". 

VI 
1 

.z:-

1 • BUILDING LOCATION: -==-URBAN, -LSUBURB~N" -=::"'RURAL AREA. 2 • BUILDING HEIGHT: ~ SrORIES. 

3. IS OPEN LAND SUCH AS FIELDS. YARDS, PARKING AREAS, WHICH IS NOT HEAVILY SHADED BY TALL BUILDINGS, TREES, OR OTHER OB-

STRUCTIONS AVAI'LABLE IN THE IHMEDIAn-VICItIlH OF THE BUILDING? - YES 2'_NO. 

4. IS APPROXIMATELY ONE-HALF OR MORE OF THE BUILDING'S ROOF AREA'OR SOUTHERN ORIENTED WALL SURFACES HEAVILY SHADED BY TREES, 

SHRUBS. BUILDINGS OR OTHER OBSTRUCTIONS? -=::-YES ~NO. 

5. GENERAL DESCRI PT ION OF BUI LD I NG SHAPE; _-==-SQUARE, ~RECTANGULAR, _~H-SHAPED, -=-E-SHAPED. -==-T-SHAPED, 

_L-SHAPED. -=-X-SiiAPEtl;. _=-Y-SHAPED. ,-O-SH~PED. 

C. 6. ROOF :l-'TA: ~FLAT. --=-.PITC.HED. IF PITCHED, I!i PITCH ORIENTED TO liOUTH1 A:I../.YES /r"':/. NO. 
I 

C 7. EXISTING ROOF OBSTRUCTIONS: -==-NONE. -=-CHIHNEYS, -=-SPACE CONDITIONING UNITS, -=,I.MTER TOWERS, 

-.2L..EQU I PHENT PENTHOUSES. ~STA I RWE LLS, -=-OTHER PERHANEi;fi' ROOF MOUNTED STRUCTURES. 

8. SOUTh FAC' NG WALL MATER I ALS: X_MASONRY. -=-1.'000 '0 --=..ALUHI NUM. _-=-GLASS, -=-STEEL, - COMB I NAT lOll. 

9. SOUTH rACING WALL GLASS AREA: ~I.ESS THAN 25%. --=..25-75%, -=-HIlRE THAN 75%. 

10. PRIIi;'RY SPACE HEATING SYSTEM: - OUTSIDE BUILDING, ~INSIDE BUILDING; IF INSIDE BUILDING, IS IT LOCATED 

""=:"'N BASEMENT, ~_ON GROUND FLOOR, -=-ON RIlOF7 IS INSIDE BUILD4NG HEATING SYSTEM 

OF -==-CENTRAL TYPE, _L..MULTIPLE t1JHTS, OR -=-COMBINATION OF BOTH7 

11. PRIMARY DOMESTIC HOT WATER SYSl'tM: -=-OUTSIDE BUILDING, -L.INSIDE BUILDING: IF INSIDE BUILDING IS IT LOCATED 

~IN BASEMENT, _-=-ON GROUNO FLOOR, -=-ON ROOF7 IS INSIDE BUILDiNG DOHESTIC 

HOT WATER SYSTEM OF' ~CENTRAL TYPE, -=-HULTIPLE UNITS, OR -==-COI1BINATfON OF BOTH7 

12. ARE ANY OF FOLLOWING ENERGY SOURCES A¥AILABLE TO THIS IMMEDIATE BUILDING LOCATION1 

(a) YEAR AROUND STEADY. CONSTAN'f WIND VELOCITIES, 10 MPH MINIMUM ~YES -....2L..NO. (b) NATURAL WATER STREAM OF HIB!HUM 

10 FOOT HEAD. CONSTANT YEAR MiOUND FLOW - YES ~NO. (c) NATUItAL HOT GROUND WATER WELLS (GEOTHERMAL \JELLS) -==-YES 

~HO. (d) SEACOAS.T TIDES OF 8 fOOT OR GREATER --=-.YES ---LL.NO. ee) SOURCE OF LOW COST FOREST TIMBER BY-PRODUCTS 

-==-YES --.2L.NO. (f) ANY OTHER RENEWABLE ENERGY SOURCE -: YES .4-NO; If YES, oESCRIBE -::/V::..!:..~'5:>!./..t..t __________ _ 

• • • 
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PRELI'M N A R Y ENE R G Y A U D T PAGE 5 Of 6 

"() e AI Ti'I-~ SCHooc.... - 01(;, tt, 7: Nt S, c.,- .sA - YO')" 
(Il) BUILDING NAME & 1.0. NUMBER (bl) COMPONENT JNSTITUTION NAME & 1.0. NUMBER C 

;T 
;t 
... ,.. 

VII B II I l 0 I N G E N g R G Y A 0 S V I N G P T E N T I A L ~ , 
v 

(nc) C H ART o F POT E N T I A L ENE R G Y 5 A V I N G S 
,~ -

1.0 ANNUAL ENERGY USE; (SEE EUI PAG~ PEA-2) BUILDING MODIFICATION POTENTIAL; 4.4 PREDOMINANT HVAC SYSTEM: 
41" 

'.IF BTU!Sg.FT.lYR. ,~, 1 BUILDING AGE & REMAINING LIFE (re L.) '.IF TYPE \IF 

400,000 ANO ABOVE (§) . NEW (1-5 YRS) OVER 40 YR. R.L. @ DUAL DUCT OR REHEAT g 
300,000 TO 400,000 8 NEW (1-5 YRS) UNDER 40 YR. R.L. 3.2 MULTI ZONE OR INDUCTION UNITS 11.2 f7 
200,000 TO 300,000 7 RECENT (5-15 YRS) OVER 40 YR. R.t. L8 ROOFTOP, PACKAGED WALL UNITS, b; 

100,000 TO 200,000 6 RECENT (5-15 YRS) UNDER 40 YR. R.L. 2.4 
OR UNIT VENTILATION :;,d ::t' r.: 

LESS THAN 100,000 OLD (OVER 15 YRS) 
FAN-COil, VAV, OR HEAT/VENT ONLY UN I'D ,4 <: 

5 2.0 r-

OLD (OVER 15 YRS) 
RADIATION, UNIT HEATERS (NO FAN SYS.l7.0 til 

lESS THAN S YR. R.L. 0,0 (0 
2.0 RATIO OF OCCUPANCY/SPACE UTlLIZATlOIl HOURS . 

TO HVAC EQUIPMENT OPERATING HOURS: 4.2 TOTAL WALL AREA PERCENT GLASS & 4.5 NORMAL OUTSIDE AIR SUPPLY PERCENTAGE! 
lJ 

INFILTRATION: RANGE \IF ...... 
OCCUPAItCY/UTlUZATION HRS. I-.. RATIO (Q HVAC OPERATING HOURS _i GLASS RAUGE 75 TO 100% 

UNOER 0.20 14.4 .oVER 40% GLASS q~S SO TO. 7S% 7.2 
0.2 TO 0.4 12.8 tARGE INFILTRATION 1j.0 25 TO 50% 6.3 
0.4 TO 0.6 CC9 UNDER 40% GLASS 3·5 10 TO 25% 5.4 
0.6 TO 0.8 9.6 LOW INFILTRATION 3.0 INFILTRATION ONLY WITH TOILET EXHAUST 4.5 

.0.8 TO 1.0 8.0 UNDER 15% GLASS ([j) 4.6 FAN ENERGY: GROSS BLDG. 
3.0 RATED CAPACJTY OF HEATING & COOLING EQUIPMENT; 4.) UGHTING LEVELS POTENTIAL REDUCTION: FAN STATIC PRESS. SQ.. FT ./FAN HP \IF 

CDHBINED HVAC CAPACITY IN aTUH X 106 RANGE 10" OR ABOVE ~ 200 SQ..FT .lHP 5.4 

40 AND ABOVE @ REDUCED TO 3.0 W/SQ..FT. 6.3 8" sr TO 10" SP ~600 SQ..F'T .lHP 4.8 

25 TO 40 8 REDUCED TO 2.0 - 3.0 W/sQ..FT. @ 6" SP TO 8t1 SP ~ 000 sQ. FT ./HP 4.2 

15 TO 25 7 REDUCED ro 1.0 - 2.0 ~/SQ..FT. 4.9 Ij" SP TO 6" SP ~1500 SQ.FT./HP Qj) 
5 TO 15 (, CM! REDUCE BY SWITCHING fHANGES 4.2 UNDER 4" SP ~2000 SQ..FT./HP 3.0 

BElOI( 5 5 LI GHT I NG LEVEll. C"N~OT 8? RI:OUCEO 3.5 



...... 
o 
I ...... 
co 

L 

PRE L I,M I N A R Y 

Di;Nrll;.. ,$'Cllt;.o '- -. Q 1.i:J 
(b) BUILDING NAME & 1.0. NUMBER 

V I I B U I L 0 I N G E N E R G Y 

CHART OF POTENTIAL EIIERGY SAV-fNGS (Continued) 

4.7 HVAC CONTROL SYSTEM: 

CONDITION WF 
" 

OUTSIDE AIR & RELIEF DAMPERS HANG OPEN 5. i! 
INOPERATIVE CONTROLS ~.B 
NO WRITTEN PREVENTIVE MAINT. PROGRAM 4.2 
CONTROLS ARE SERVICED RE~ULARLY @ 
CONTROLS UNDER MAINTENANCE CONTRACT ).0 

4.8 SUILDING PROCESS ENERGY BASE LOAD: 
% OF TOTAL LOAD \.IF 

20% BASE LOAD - COULD REDUCE 2.7 
15~ BASE LOAD ~ COULD REDUCE @ 
10% BASE LOAD - COULD REDUCE 2.1 

5% BASE LOAD - COULD REDUCE 1.8 
NO REDUCTION OF BASE LOADS POSSIBLE 1.5 

4.9 HVAC HEAT RECOVERY ~ 

RANGE '.IF: 

100% O.A., RECOVERY FEAstBLE 4.5 
75% O.A., RECOVERY FEASIBLE 4.0 
50% a .A •• RECOVERY FEASIBLE 3.5 
IOO~ O.A., RECOVERY PIFFICULT (9) . 
HEAT RECOVERY NOT FEASIBLE 2.5 

~.IO USER RETROFIT TOLEMIICE: 
RANGE '.IF -
USER CAN TOLERATE KAJOR RETROFIT ~.5 
USER CAN TOLERATE HINOR RETORFIT @ 
USER CANNOT TOLERATE ANY DISRUPTIONS 2.5 

• 

ENE R G Y A U D T PAGE 6 OF 6 
, 

lA, 7.#. $, c. - .fA - '1'0 "- ..., - (bl) COMPONENT 1I15TITUTION NAME & 1.0. NUMBER 0 
:x> 
:c 
." 

N (CONT Ii)) 
f"I 

5 A V I N G P 0 T E T I A L p 

0-

ENERGY SAVING POTENTIAL TABULATION (uuu) 

ITEM \.IF 

1.0 ANNUAL ENERGY USE 9,0 
.t-

2.0 RATIO UTILIZ. HRS. TO DPER. HRS. II· "- ~ 
3.0 RATED CAP, OF HVAC EQUIP. 9,0 

4.1 BUILDING AGE & LIFE EXPECT. .3.(P 
4.2 PERCENT Gt,ASS I> INFILTRATION 

;t 1\' 
4.3 LIGHTING LEVELS tf,(p 
4.4 HVAC SYSTEM TYPE 1)",,-, 
4.,5 OUTSIDE AIR RATIO B.I 
4.-S FAN ENERGY 3,ft> 
4.7 HVAt CONTROL SYSTEM J.fJ) 
4.8 BUILDING BASE LOAD ~,'I 
4.9 HVAC HEAT RECOVERY . 3.0 -
4.10 USER RETROFIT TOLERANCE 3."-

TOTAL /7 .. 7 

• • 
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ENERGY AUDIT PROCEDURES 

5/11/80 
4/23/79 
Revised 

The purpose of the Energy Audit (EA) is to provide a survey of the building audited 
which: 

(I) 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 
. conservat ion measures. 

These forms; EA-I, EA-2, EA-3, and EA-4, are designed 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 Plqnt Deportment, 
the Component Institution's Energy Manager, and by visual observation of the 
building. 

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. If 
there is no appropriate information, the entry may be noted as follows: 

"/ ·N' No Data Available 
"NAil Not Applicable to This Building 

Draw a straight horizontal line through spaces or blanks if a particular condition 
does not exist to show that the space was not overlooked. All check marks 
will be made with an "X" indicating positive response to question. 

The following procedures provide instructions for completing the EA Forms: 
The small case alphabet letters in parentheses key to the form entry data. All 
addresses called for to be complete, current street addresses including ZIP code. 
Provide telephone number.:> 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 th~ Energy 
Audit, they must be attached to the Energy Audit Forms. The Energy Audit (EA) 
Forms and Preliminary EnerQY Auoit (Pr A) Forms must be attached to any appli
cations for Technical Assistance (T A) and Energy Conservation Measures (ECM) • 

.. \ 
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FORM EA-I INSTRUCTIONS 

(a) Enter the calendar date on which the EA is completed. 

(b) Enter the Building and Identification Number as provided by the owner. 

(b I) Enter Component Institution's Name and I.D. Number. The Component Insti
tution should be the same as identified on the PEA forms. 

(c) Enter Building Size expressed in gross square feet as measured from the 
ol:Jtside perimeter of the building, excluding major areas which are neither 
heated nor cooled such as attached parking garages. 

(c I) Enter name and street address of "Owner.1I 

(d) thru 
(fl) Place an fiX" 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 rehabilttation planned," 
"change from classroorn use to dormitory use," "change from teaching space 
to office space,ff etc. 

(h) thru 
(x) On this form to be completed only for buildings over 200,000 gross square 

feet in size. Enter "N.A." in af! blank spaces if building is less than 200,000 
square feet gross area. 

(h) Enter annual peak electrical demand in KW, if available. Enter liNDA" if 
data is not available. 

(h I) Enter months during annual period when monthly peak electrical demand 
within: 10% of maximum demand occurs. Enter "NDA" if data is not avail
able. 

(j) Enter days of weekJy 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 'NDAH if data is not available. 

(\) Enter name of the major mechanical or electrical building sys',ems 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. 

10-20 
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FORM EA-I INSTRUCTIONS (continued) 

(0) 

(p) 

(s) 

(u) 

(v) 

(w) 

Enter "MCF" natural gas consumption, if applicable, of the major systems 
entered in (I) above. 

Convert MCF to BTU by use of conversion factor in (x) below and enter 
value in table. 

Enter "Gallons" of fuel oil (note Fuel Oil Grade if different from 112 grade) 
consumption, if applicable, of the major systems entered in (I) above. 

Convert "Gal" to BTU by use of conversion factor in (x) below and enter 
value in table. 

Enter ''BTU value" of Steam/Hot Water (strike through inapplicable energy 
source) consumption, if used, by !.b~ major systems entered in (I) above. 
If metered on MMBTU unit basis, enter MMBTU by use of conversion factor 
in (x) below and enter value in table. 

Enter "Ton-Hours" of chilled water consumption, if applicable, of the major 
systems entE:red in (I) above. 

Convert "Ton-Hours" to BTU by use of conversion factor rn (x) below and 
enter value in'fable.' 

Enter the total of BTU values developed in (n), (p)~ (s), (t), and (v). 

(x) BTU conversion factor table for use in determining above table entries. 

3.0 

These blanks are to be used to convert only the values for table 2.2 above 
or other major energy fuel types and are not intended to account for entire 
building consumption. If major fuel types other than those mentioned in 

. table 2.2 above are used, cross out the unused fuel types and insert the appro
priate fuel types. 

(y) Describe general building conditions, such as age and condition of lighting 
fixtures, building envelope and window conditionJ equipment repair and con
dition, piping and electrical feeder conditions, thermal insulation condition, 
etc. 
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FORM EA-2 INSTRUCTIONS 

(b) Enter the BUilding Name and Identification Number. 

(b I) 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.\ )&(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, National 
W,eather Service. 

(4.3)A Enter Average Solar Insolation by mcnth for nearest reporting city to bUilding 
being audited. See "Input Data for Solar Systemsll by Cinquemani, Owenby 
& Baldwin, published by the National Climatic Center, )978, National Weather 
Service, Ash~vi/le, N.C. included in Energy Auditor Training Manual. In order 
to obtain the monthly insolation figure to be entered in 4.3A, multiply the 
mean daily Btu/Ft2 by month times the number of days in the month. 

(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 oudit 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 (! I), "% 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 ;ost 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 Last 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 lear to which it relates. 

(aa) thru 
(dd) If major fuel types other than those listed in {a a) through (dd) are used, cross 

out the unused fuel types and insert the appropriate fuel types. The conversion 
factors used on page EA-I, table(x), should be used for calculating the BTU 
for each fiscal year. 

(aa) Enter Annual Total electrical KWH consumption, Conv~rt to BTU value 
using table(x) on Form EA-I. Enter BTU value. 

(bb) Enter Annual Total natura! 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(x) on Form EA-I. Enter BTU value. Note fuel oil number if different 
than number 2 grade. 

(dd) Enter Annual Total of Central Plant Thermal energy consumption. Convert 
to BTU value using table(x) on Form EA-I. Enter BTU value. 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). 

(ft) Enter total BTU consumption as total of all horizontal entries for BTU for 
each fiscal year. 

(gg) Enter brief description of I1Maintenance Procedures II and "Operating Procedures" 
changes implemented during the above time span between the Base Year 
and the Comparison Year. Place small "7" 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 FullYear. 

(kk) Subtract (jj) from (hh) and enter this value in both bl.anks marked (kk). 

(If) Enter (kk) divided by (hh) and place this value in blank (If), % Reduction 
from Base Year. 
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FORM EA-3 INSTRUCTIONS 

(b) Enter the Building Name and Identification Number. 

(b r) Enter Component Institution's Name & I.D. Number. 

(c) Enter Bui Iding Size expressed in gross square feet as measured from the 
outside perimeter of the building, excluding major ~pace which is neither 
heated nor cooled. . 

Note: Part III, Blanks (mm) through (aaa) are to be completed only if the 
v,alue of (II), Form EA-2 is less than 0.20. 

(mrh) Indicate whether or not you recommend and support the established preven
tative maintenance plan by checking "Yes II or "Noll. 

(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 lIVALUES" 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, 00, 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 II 
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%11, 118_12%", etc. The % cost will vary 
somewhat trom % 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 Auditorfs Entries of "Other" Maintenance and Operating 
Procedures. 

NOTE: The primary purpose of the on-site energy audit is to identify maintenance 
and operating procedures which may be used to reduce energy consumption. All 
specific recommended maintenance and operating procedures changes relating 
to the System Changes on Form EA-3 which are to be initiated in this building 
or complex for the purpose of reducing energy consumption are to be recorded 
and kept on file at the institution for the purpose of establishing and monitoring 
an effective energy maintenance and operating procedures program. 
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FORM EA-4 INSTRUCTIONS 

NOTE: Form EA-4, incllJding Parts IV & V, is to be completed for all buildings 
regardless of identification of previous reductions in energy consumption. 

(b) Enter the BUilding Name and Jdentification Number. 

(b I) Enter Component Institution's Name and I.D. Number. 

(c) Enter the Building Size expressed in gross square feet. Same as (c) on Form 
EA-l. 

(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;" IIgood tight construction;" "new, 
3 yrs. old;" "single glaze, clear windows;" IIneeds masonry repainting;" "louvers 
in bad shape;1I etc. 

(eee) Enter brief description of the physical condition of the Building Energy Using 
Systems. Such as "thermal insulation in bad condition;" "pump seals are 
leaking;" "controls are malfunctioning;" "hot water generator needs replace
ment;" "controls are outdated;" "electrical switchgear is marginal;" "electrical 
service 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 replaced;" IIbuilding 
is a good candidate for 100% O.A. economizer cycle retrofit;" "lighting 
system retrofit would reduce wattage input and increase lighting efficiency;" 
n~he above E.U.I. is excessive for this building category, retrofit to reduce 
sc,me;" "the above E.C.I. is below average for this building category - first 
level retrofit would not be cost effective;1I etc. 

3.0 Auditor to indicate lIyes" or IIno" whether or not the particular bui/ding site, 
building construction, existing equipment location, type of mechanical systems, 
etc., present an opportunity for solar system applic(ltioi1 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 (jjj), savings per 
y~ar. 
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• • • ENE R G Y A U D T PAGE 1 OF " 

Energy Auditor Certification: I hereby ce~tlfy that 1, .. 2/:):,1/& L:b,;;- (name of auditor), have participated fully in the Energy Auditor Training Pro-
gram developed by the Governor's Office of Energy Resources conducted at tlr--40'.$C"/# (address of training si tel by W~:S:/fif( or= *,.<l'.,...-.;z;;cq-~. 
(Sponsoring Agency-Instructor) or#.j/'1,'~ /nf{date), or in lieu of attending the training session, have completed --===- # of clasroom hrs hours of L.;.{-'Y( 
educational courses and/or on-the-Job elp rence In analyzing and/or operating the mechanical and dectrical and other energy us ing 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 number's of such employers I f I ~ave claimed past education and/or work experience in I leu 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! might have relatIng to this energy audit or any energy conservation n~asure is attached hereto. I also certify that the energy audit was con-

h I f h d 10 F ~ ~5 f h I I ducted In accordance wit tP2';~em/y' se t ort un er C R Part • .50, parasraph 0.43 0 t e regulat on ~Ih ch was publ ished in the Federal Register 
c-dated Apr~ 2, 1979. 80-1-001 127. :5-.t!...../ A!7".A/Zi2,vc:::.rl (a)a E..eb. l'l.8'O 

'< ". ""L7J - , '. ·_&.rgnature of Energy Auditor Energy Auditor Certificate Number Organization of Auditor Date 
I 

(Qj~~ h-.e=E &«L4j!'--().f?M (c) 2...?1i12D ~OlLO~ING PEA FORMS COMPLETED ATTACHED HERETO: 
'. • BU LO BUlliliNGlZE (GROSS SQ.FT.) 

(d)~, (dl)~, (e)~, (el)~,(f)~. (fl)~ . 
(b I )Parr - V..vd-<.lTD&O - #() I . t{., PEA-i PEA-2 PEA-3 PEA- PEA-5 PEA-

~~()~~ ~72/0 ~. 67i</.50/:1LNr .... -.e:t CO aNENT INSTITUTION liME & 1.0. IlUMBER 

THE CONTENT OF THIS AUDIT FORM IS DESIGNED TO HEET THE REQUIREMENTS OF FEDERAL REGISTER, APRIL 
£5 7 7t!'70/ 
2, 1979. VOL. ~4, No. 6~, PARA. ~50.~3 , 

I 0 E S C R I P T I V E B U I L 0 1 N G 0 A T A 

,.!.JL LIST I\AJOR CHANGES IN "FUNCTIONAL USE" OR "HODE OF OPERATION" PLANNED FOR NEXT 15 YEARS: 

(g)GtIkc:PZ adC-::.--H./L.c. ac:. ~L~t!!:. ~7'b 

cL:tt~ -I.:?DSl.A-"",.:2 u//7ZlCLL, A4--;r-c. R'J/E YE~.s 
r- . '.' . -.-

1..&. FOR BUILDINGS OVER 200,000 GROSS SQUARE FEET AREA, PROVIDE THE FOLLOWING I ~ GENERAL BUILDING & SYSTEMS CONDITION: 

FROM AVAILABLE OATA (AD) OR BY REASONABLE ESTIHATE (BE) I DENT! FY SOURCE (y) &/C"L.t2,/4C.6. /::'~ 7.<!Y'~~~ V.E.6:2~ /lL.P ..M/o /,$ 
7 

I N, ALL BLANKS. /-.&L .6?'CFL./ E/J z:::.. G.v.c:¥'7? O~ 

2.1 P/:AK ELECTR I CAL DEMAND I N K~: (b) +;t.. .k"~ 

HONTHS (h uTc.t,.,E! , r:lttLt/ , ~4<1!l,1r , DAY~, ~li?2...' ~, 
HOUR OF DAY (kx1J>or'::::£/. - -, 

2.2 PROVIDE BELOW THE ANNUAL ENERGY USE OF THE MAJOR BUILDING 

SYSTEM BY FUEL TYPE: I --MAJOR ELECTRICITY NATURAL GAS /12 OIL CENTRAL PLANT THERMAL 

SYSTEM 106 BTU 106 BTU 106 BTU 
STEAH-

6
HOT ~ATER CH I LLED ~ATtR 

6TOTAl 

KWH (m) lieF GAL (r) 
10 BTU 

( I) (n) (0 ) (p ) ( 5) (t) 10 BTU TON HRS. 10 BTU 

JlIJIJ~ j IJ''',771 3.s; o;).f MA. #.11. #.A. AJ./J. 14130 ~u~'fg.67S (3)t_ 983 t<ll~ tr ".If I 
L I (]'Hr /IV t!:. I.OPI.3Si :21 b1~ IV-A. AI. Ii. ;V.~ #,1) . - ~ - :1.1 ~.tf It, 

BTU CONVERSION FACTORS (x) (J 06 I dent I f I es the number In mIllions) 

ElEC. 3.(2~~. )77.. K~H X 0.011,600 - 3~S;:l.8 10
6 

BTU STEAH/HW I¥, 1'3l> MMBTU It 1.0 .. 1-t,/3tJ 106 
BTU 

Ii • I 

NAT .GAS. .N,A. MCF )( 1.03 - IY.A. 10
6 

BTU STEAM /Y,A, LBS x 0.001,390 .. iliA. 106 
BTU 

/iI,tt /I,ll. 6 
CIL WATER '2, ~JI tl S?,} 

l 

2~ ~~3 106 
OIL 82 GAL X 0.138,690 .. 10 BTU TON HR x 0.012,000- BTU 

OIL #6 I(.A. GAL X b.I~9,690 /'1.11. • 106 BTU 
OnlER x = 10:-BTU . 
OTHER x . .. 10 llTU 

, . ,. 
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(bk/t>6/,u ,R:;fc£ .&#P'~y- a54g (e) .-:2 .:2.s; ll'Lo (b1)t% z: :s;.,A/ ~'" lC.!2. -4()L. 
BUILDI~G SIZE (GROSS SQ. FT .J COMPONENT INSTITUTION NAME & 1.0. NUMBEP. BUILDING NAME . 

. 

I OESCRI P T I V E B U I L 0 I N G OAT A (CONTINUED) 

4.0 CLIMATIC FACTORS: -
4.1 AVERAGE ANNUAL HEATING DEtl':~E OAYS /S7() 4.2 AVERAGE ANllUAL COOLING DEGREE DAYS ~Z4 
4.3 AVERAGE MONTHLY SOLAR INSOLATION, HORIZONTAL SURFACES IN BTU/SQ. FOOT AND I.'IND VHOCITY IN MPH 

JAN FEB HAR APR HAY JUN JUL AUG SEP OCT NOV DEC 

SOLAR (A) I ~7. 7..$"7 I $¥l>" I ~ 9$0 I f8 'sb? 15""47~t> 16~070 1 ~7..r-r b O 9'6tJ 47/~tJ 14/'853 l,jo:l'-7 I'?~ :z ~t?1 
.... IND VEL.(B) I '7:/ 1 ~J> I /ar J /a& I /().( I /0./ I 7:/ ~.:r I 3,S'" I ?oJ( 1 3.1 I if, b I 
2..:..£ ROOF CHARACTERISTICS: 

5.1 PRIMARY STRUCTURAL COMPONENT: -===--STEEL, ~WOOO, ~EINF. CONC., --- OTHER, SPECIFY -
5.2 ROOF SURFACE: ~BUILT UP, .-. SLATE, ~TILE, ~WOOD SHINGLES, -===-COMP. SHINGLES, ~OTHER ----.. 

II EN'ERGY CON S E'R V A T ION H A I N TEN A N C E & OPE RAT ION P R OCEDURES 

J.& COMPLETE FOLLOWING TABLE USING ANNUAL TOTALS FOR FISCAL YEARS ENTEReD, CONVERSION FACTORS LISTED ON FORM EA-l, & TOTALS OF BTU 
CONSUMPTION PER YEAR. PROVIDE INFORMATION FOR INDIVIDUALLY METERED Bln-LDINGS O~LY. USE ACTUAL DATA. ( 106 identifies the number in millions )' 

FISCAL ELECTRICITY (aa) NATURAL GAS (bb) 12 OIL (ee) CENTRAL PLANT THERMAL (dd) (ee) TOTAL BTU/GROSS SQ. FT.'" 
YEAR BTU x 106" BTU x 106 BTU x 106 S l"EAM- HOT IoIATER CHILLED WATER (ff) TOTAL BTU x 106 

(z) KIoIH HCF GAL MHBTU TON HRS. BTU x 106', 

BASEs:YEA1 ~/.t~?se )( X X t,,/p !~. 1~'7f., '6bC (ee) :;-6S; 9f~ Btu/GSF 197 -7 X X X X X X X X X X X X X X 
71)1<;'1(. 

'7% lr '6<;',' ~. /Z 061/- 40/70 :J.., eff) /.-17.?l""O x 106 Btu b~/60 X X X X X X X X X X X X 
f-0MPARISOH l§!~'~7 X X X 6o.! X X X 

/Y..(. 
X X X X X X X X 3iJ~7'111 X X X (ee) .:5"3' 3;;2.3 Btu/GSF jl:R.I'77'-77 

~) tW08 
X X X ~~oo3 6-40 ~. 

/-£''9t/- 40 ¢Cl (ff) /:J.t/.50 x 106 Btu ~) 1-990 X X X X X X X X X 
LAST FULL YR ~/19/oo X X X 55;( X X X 

~. 
X X X X X X X X ~.1 ::!4~ S"7.l X X X (ee) 50~ fo/ Btu/GSF / '77"f~ 7tJ 

?I1.tcS-" 
6o/~ ..:rt.8 ~. (4; /;]0 .?~ <:iJJ3 (ff) //~:lSL x 106 Btu :>'Cl!>.3 X X X X X X X X X X X X 

.b.Q. LIST OF MAIHTEHAHCE PROCEDURES AND OPERATING PROCEDURES WHICH HAVE BEEN IMPLEMENTEO OVER ABOVE TIME SPAN OF YEARS TO REDUCE ENERGY COHSUHPTION • 

(ggX/) 4&«~ tt&r.a.da.9.1.¥. 4,..£~~aa~C"e-:,€a ./.,t?~A' f/DJl' C~) Gt!/MJ~~ 7'}:hC7?~fJ.S'~ $Ez:. e..tY".)C:5 c.2 .-l7~z::' LQ.cK _ 

SN!ta::, a.o.t3L~ &2 ..?~~ a;tC ~«/.tL/.;V($,.t: blt£A ~- C"ek.¢~ ~..v 'Sl){Z.~(zJ ~~ ~.i:.~~'Z. ~~.P, 

~nW~@4~~~~~~~~~~~e ~)R~~ .P...-o/.' §. tt:!. ~.P. (?j #<5PA/A! L~ 
(BASl':, YEAR:-.erU/SQ. fT .)(hh) S~9S':{ 

(LgSSER j:O/iPAR I·SON (JJ) <i()~ 'flo/ • (kk) ftft,/!! - YEAR'~ BTU/SQ. rf .1' 
B~Q~ FT. REDUCTION 

(kk) 6~/fL + (hh) S~2f~ . .. (1\ ) .(/.~ 
BTU/SQ. FT. REDUCTION BASE YEAR:BTU/SQ,FT. % REDUCTION FROM BASE YEAR 

+'Move Btu decimal point sIx plaoes to the right before dividing by GSF since Btu Is expressed In millions. 
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(b~ &4g£b&eU;~-OS.:l2. (c) ~.;2.S; l~o (bl) ti:z:. 5"AA..I h/ZQ.-u/Q - 4-tJL 
BUILDING BUI LDI NG7S I ZE (GROSS SQ.. FT.) COMPONENT INSTITUTION NAME & 1.0. NUMBER 

III R E COM MEN 0 E 0 ENERGY CON S E R V A T ION M A I N TEN A NeE & OPE RAT ION PRO CEO U RES 
. 

PROVIDE fOLLOWING RECOMMENDATIONS BASED ON AN ON-SITE INSPECTION OF BUILDING: 
I. SCHEDULED PREVENTIVE MAINTENANCE PLAN. RECOMMEND (rrrn) >( YES - NO; IN EXISTENCE (nn) X YES - NO 

2. PROVIDE A GENERAL ESTIMATE, EXPRESSED AS A RANGE, OF ANNUAL ENERGY SAVINGS & ANNUAL ENERGY COST SAVINGS WHICH COULD RESULT FROM IMPLEMENTING THE 
FOLLOWING MAINTENANCE & OPERATING PROCEDURES. 

I 

SYSTEM CHANGES VALUES % ENERGY % COST SYSTEM CHANGES % ENERGY % COS T 

VENTILATION SYSTEM OPERAlION % /.0 6.S-I.O \lATER SYSTEMS OPERATIONS % /.s DS-I.IJ 

.~REDUCED VENTILATION 
SUB-TOTAL (00) (pp) 

~EPAIR ALL LEAKS (H-8) (W-2)* 
SUB-TOTflL (vv) (ww) 

(V-l ) * 2.0 O.S 

VARIABLE VENTILATION (V-3) * g . REDUCTION OF '.lATER CONSUMPTION (FLOW RESTRICTIO~~ 
~UNOCCUPIED AREA VENTiLATION SHUT DO\lN (A-3) * O.S ~EDUCE HOT '.lATER TEMPERATURE (W-l) (H-5) * 1. 0 

.r'REPAJR OF CAULKING & WEATHER STRIPPING (B-3) * O.S INCREASE CHILLED WATER TEMPERATURE (C-3) * G 
~AINTENANCE & REPAIR OF OPERATING CON~ROLM-l 0 )<.0 

~ 

UTILITY PLANT & DISTRIBUTION SYSTEM OPERATION ?oS I. () -l.S" 

(C-l) * 
SUB-TOTAL (xx) (yy) 

HEATING & COOLING SYSTEM OPERATION SUB-TOTAL 8.0 /. {) -2.D EQUIPMENT CLEANING O.S 

vCHANGE IN THERMOSTAT CONTROL SET POINTS {A-l ~ 2.0 
(rr) (ss) 

(H-2)* g ADJUSTMENT OF AIR/FUEL RATIO 

~ROVJDE LOCKING THERMOSTAT COVERS (A-l) * 1.0 COMBUSTION MONITORING & CONTROL (H-2)*.@ 

~SET OF Ai R & WATER TEMPERATURES (H-5) (C-3) i.o ADJUSTMENT OF DRIVES, FANS, MOTORS, ETC.(A-l 0 j 1.0 

UNOCCUP I ED RESET OR SHUT DOliN OF SYSTEM (A-3 'f@ STEAM TRAP MA I NTENANCd H-8) * @ 
SHUT DOliN NON-CRITICAL EXHAUST SYSTEMS (V~4t ([§) PIPE INSULATION REPAIR (H-8)* ~ 

LIGHTING SYSTEMS OPERATING SUB-TOTAL 500 /,.b-'J.() OTHER MAINTENANCF & OPERATION PROCEDURES SUB-TOTAL lid HA-
g (tt) (uu) (zz) (aaa) 

REDuCE ILLUMI~ATION LEVELS {L-8 }-

MAXIMIZE USE OF DAYLIGHT (L-7) * @ 
INSTALL HIGH EFFICIEtlCY LAMPS (L-l }- G 

vREDUCE OR DELETE EVEN ING CLEAN I NG HOURS (A-4) *2.0 

TOTALS /L{.O '/.1J-}3S -
* The energy audit checklist included in each energy system section of the Energy Auditor Training II workbook 

;s referenced to the appropriate general maintenance and operating (M&O) procedure identified above. The 
M&O checklist references in parentheses are not intended to include all possible M&O procedures. 

.., 
o 
"" :x 

'" ;p , 
w 



--' 
o 
I 

W 
o 

S-~7"I""'Ur") 
E N 'E R G Y A U D T 

PAGE 4 OF 4 -
(bl~ ,q-~ btIe4tejL. - oS7/.R. (c) ~S;l.:YQ (bl) tIT- S d,J .J'.AJ7i:.,,.J/O_ -HJt.. 

BUILDING BUILDI~G SIZE (GROSS SQ. FT.) COMPONENT I NST I TUT I ON IlAME (; 1.0. NUMBER 

IV ENE R G Y CON S E R V A T I o N RET R 0 F I T R E COM MEN OAT I o Ii S 

.!..:.Q. BASIC BUILDING DATA: 1.1 MINUAL ENERGY USE (bbb) 50? 80/ BTU/GROSS SQ. FT. PER YEAR 

1.2 ANNUAL ENERGY COST (ccc) ;f ,?oS-I t/GROSS SQ. FT. PER YEAR 

O//¢7ZdtU 
" 

1.3 DESCRI~E PHYSICAL CONDITION OF BUILDING ENVELOPE: (ddd) d'W/a..wG /S :3' YE44S- OLL?- C~...<.I.o/ /?a.v 

<"'..$ c:rcELL~r :"-. 
(eee) G2t2 1.4 DESCRIBE PHYSICAL CONDITION OF BUILDING ENERGY USING SYSTEMS: ~~/QNd.L. C/IA/....-::v;ZDJ 

-
1.& BASED ON r. 1 , 1.2, 1.3. AND/OR 1.4 ABOVE INDICATE THE NEEO (; POTENTIAL FOR ENERGY CONSERVATION RETROFIT IMPLEMENTATION. BRIEFLY OUTLINE 

RECOMMENDED RETROFIT OPTIONS; 

(fffkZ2 ,P42~/Pe- ~~~ tt(/r dPLl:. ~e. .tOLl r.t.f.. .P~C".e-:s".s(?,e ~¢. ::£.fL<LZ::. ::,,&&IJ/J Lb<Je dat:. ~,NL>L/& 
S~. ~ Eye ¢&/Z'E.672s. C?),gg.,ov/4r /~Q3 adVL;&/L CVC?~ (3") Qo#L.E" <;;'4(?-/.</<; oF 4k,<.JL?Q~ 

.h2. BASED ON DATA NOTED IN SECTION VI, FORM PEA-4 (; ITEMS 4.0 (; 5.0, FORM EA-2THE AUDITOR SHALL INDICATE ~HETHER OR NOT THE BUILDING CONDITIONS AND/OR 
SITE CHARACTERISTICS PRESENT AN OPPO.RTUNITY TO APPLY SOLAR HEATING AND/OR COOLING SYSTEMS. OR SOLAR DOMESTIC HOT .... ATER HEATING SYSTEHS. -YES,.2L.NO 

V E N ERG Y CON S E R V A T I o N RET R 0 F I T ASS C S S MEN T 

1.:.Q. DESCRIBE PROPOSED ENERGY CONSERVATION PROCEDURE (ECP): (999~t:C~e ~~ ¢ t/AlLr ~ 7J:.:"zF ,L:> .t7''7''A:/ P40c:::E""s.s ~ 

~L~ Zii. B<II!F (L.7C.CL. ~c=2? ~ .....vl1~.d'~ s-~~~ ..t::6~, .4.J~-*"";f..I.o.s ¢. ~~~ . ?7/U'S ~t!1/0/&!7 

~ ~ :z4-Ch!.. Q/?<:~77{).N ar=A' ~ ~ daz:. ~~z ~Y~ . ..# 4 ZS::::'«~ ~, h ?q"..c./,P 

1..:..Q. ESTIMATE OF INSTALLED COST OF ABOVE ECP: (hhh) $ ,1c3<l 001}:::: 
(. , 

1.:..£ ESTIMATE OF ANNUAL ENERGY COST SAVINGS FOR ABOVE ECP: (Ill) ~SQQ !?E. $ 
I 

4.0 PROJECTED SIMPLE PAYBACK PERIOD FOR ABOVE ECP IN YEARS; . 00 co /,4-ITEM 2.0 $ ;;'O;:O!!1Q :Xk: -:- ITEM 3.0 $ 2.{rOO xy - YEARS 
(hhh1 (j if) (jjj) 

THE IMPLEMENTATION OF ENERGY CONSERVATION MAINTENANCE AND DP[~TING PROCEDURES ARE A PREREQUISITE CONDITION FOR ELIGIBILITY FOR RECEIVING FEDERAL ASSISTANCE 
UNDER THE TECHNICAL ASSISTANCE PROGRAM AS DE~CRIBED IN 10 CRF PART 455,· D.O.E. RULES & REGULATIONS. 
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• TECHNICAL ASSISTANCE (T A) AND ENERGY CONSER VA nON MEASURES (ECM) APPLICATIONS 

• 

The following Technical Assistance (-fA) and Energy Conservation Measl.lres 
(ECM) application guidelines and application forms were developed by the Texas 
Energy and Natural Resources Advisory Council (TENRAC) for the second grant 
program cycle. These guidelines and forms supersede the instructions and forms 
developed for the first grant program cycle. 
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TEXAS ENERGY AND NATURAL RESOURCES ADVISORY COUNCIL 
800 EXECUTIVE OFFICE BUILDING, 411 WEST 13TH STREET, AU§TIN, TEXAS 78701 

Co·Chimmen: 
William P. Clements. Jr. 
Governor 

Will,~m P. Hobb\' 
L'~"tf"'ilnt Go~ernor TO: 

February 18, 1980 

MEMORANDUM 

Schools, Hospitals, Units of Local Government, and Public 
Care Institutions 

BPI Clayton FROM: Duane Keeran, Program Director for Institutional 
Buildings Grants, Conservation Division SL'!'dKer of the House 

E\!'C"l'\,~ D,r~ctor: 

Ed".i:rd O. Vetter SUBJECT: 1980 Applications for Technical Assistance and Energy 
Conservation Measures: Guidelines 

1 

The purpose of this memorandum is to announce that the Texas Energy '" 
and Natural Resources Advisory Council (TENRAC) is accepting grant 
applications for technical assistance and energy conservation measures 
for the second grant program cycle. The deadline for submission of 
the grant applications is May )0,1980. 

Participation and Funding During First Grant Program Cycle 

During the first grant program cycle, TENRAC recommended that 
$5,651,042 be awarded for technical! assistance and energy 
conservation measures for schools, hospitals, units of local 
government, and public care institutions. The funding was 
recommended for 398 applications out of a total of 425 applications 
which were submitted to TENRAC. Therefore, funding was 
recommended for mor~ than 93% of the grant applications submitted 
during the first grant program cycle. Because of low participation by 
local governments and public care institutions, $642,233 had to be 
returned to the Department of Energy. 

Use of Grant Funds 

The technical assistance grants will be available to assist institutions 
purchase the services of registered professional engineers or an 
architect/engineer team to conduct a detailed energy analysis of 
buildings. The technical assistance, which must be conducted in 
accordance with the standard Iechr~}c~ Assistance Report Format, 
will result in recommendations for energy conservation measures. The 
energy conservation measures grants will provide assistance for the 
purchase of equipment, materials, labor, and project design for saving 
energy and related costs. The program will provide for 50 percent 
matching federal grants or federal funding up to 90 percent in cases of 
severe hardship. 
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2 

Procedure for Submission of Grant Applications 

Technical Assistance Applications 

Institutions interested in submitting a technical assistance application 
must first complete the preliminary energy audit report and the 
energy audit report. An on-site energy audit of the facility must be 
conducted by a person trained in the state energy auditor training 
program or by a person, such as an engineer, who can demonstrate 
appropriate skills and experience. The primary purpose of the on-site 
energy audit is to identify maintenance and operating procedures for 
saving energy. The maintenance and operating procedures must be 
initiated in the facility prior to the submission of the technical 
assistance appHcation. The technical assistance application would 
then be submitted in duplicate with the preliminary energy audit 
report and the energy audit report. 

Energy Conservation Measures Applications 

If an institution has already completed the technical assistance report 
in accordance with the standard Technical Assistance Report Format 
(GOER, July 27,1979), the institution may submit an Energy Conserva
tion Measure application. The application would be submitted in 
duplicate wi!h the preliminary energy audit report (PEA), the energy 
audit report (EA), and the technical assistance report (T A). If the 
institution conducted the technical assistance at its own expense 
(without the us.~ of federal funding), it may claim the cost of tbe 
technical assistance as applicant match on the energy conservation 
measures application (See pages 7, 11, and 12 of grant application for 
details). The federal share of such T A costs will be provided to the 
grantee if the ECM is ranke(' r or funding and if there are sufficient T A 
funds after all eligible T A applications are funded. Such T A credit 
funds must be used for the ECM project only. 

If an institution has not yet conducted the technical assistance 
analysis but wants to submIt an energy conservation measures applica
tion on May ,30, 1980, the institution would have to conduct the PEA, 
EA, and TA at its own expense. As expJained above, the federal share 
of the T A would be provided to the grantee if the ECM ranks for 
funding and if there are enough federal t~~chnical assistance funds to 
provide for the expense. Again, such T A credit funds must be used for 
the ECM project only. 

As required by the ECM grant application instructions, the TA Report 
Format, and the State Plan, the Technical Assistance Report Format 
must include (in Appendix A-3) The detailed energy savings 
calculations for each energy conservation measure giving 
consideration to the interaction between the measures. There will be 
no consideration of the ECM application unless detailed calculations 
for determining the number of energy units saved by type of energy 
for each ECM are provided. The ECM application must not include 
any measures which are not thoroughly analyzed in the technical 
assistance report. 
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Program Schedule 

(1) Energy Auditor Training 
(See enclosed brochure) 

(2) Special Meeting for TENRAC to Re
view Applications with Applicants 

(3) Special Training for Technical 
Assistance Analysts 

(4) Deadline for Submission of TA and 
ECM Applications to TENRAC 

(5) TENRAC Submits Applications to 
DOE 

3 

March 18 - April 2,1980 

April 28, 1980 

March 17, 1980 
April 29, 1980 

May 30,1980 

July 1, 1980 

(6) DOE Sends Applicants Notice of Grant Award September 1, 1980 

Energy Auditor Training 

Energy auditor tra.ining will be conducted throughout the state as 
identified in the 'enclosed brochure. The agenda for the training 
program has changed considerably from last year as the primary 
emphasis will be placed on specific activities which an energy auditor 
would perform to save energy. The training will be substanti9-11y 
supported by colored slides, video-tapes of energy auditing, and an 
energy auditor training manual. A review of PEA and EA forms, TA 
and ECM applications and the procedures of the grants program will 
also be included. Energy auditor certificates will be distributed to 
attendees during the training session. As stated above, a person must 
attend the energy auditor training program or demonstrate appropriate 
skills and experience (such as an engineer) in order to be eligible to 
complete the energy audit report. There are no registration fees 
required for attendance. 

Application Review Meeting 

TENRAC will conduct a meeting with institutional representatives on 
April 28, 1980 to review the T A and ECM application instructions and 
contents. Institutional representatives are encouraged to bring com
pleted application forms including the preliminary energy audit report, 
the energy audit report, and the technical assistance report. We will 
review the instructions in detail. We will also provide individualized 
assistance to applicants to help them make any specific corrections 
that are needed. In order to gain the greatest benefit from this 
session, building representatives should bring completed applications 
and should already be familiar with the application instructions and 
contents. The meeting will be conducted in Austin at the Joe C. 
Thompson Center (just north of the L.B.J. Library on the U.T. campus) 
in room 3-102 from 9:00 am to 5:00 pm. 
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Meeting for Technical Assistance Analysts 
4 

TENRAC will conduct meetings for technical assistance analysts on 
March 17 in Dallas and April 29 in Austin. Although the meetings will 
be open to building representatives, the agenda will be designed for 
engineers and aichitects who are performing technical assistance 
analyses. The agenda will be primarily of a technical nature involving 
procedures for calculating energy savings. The common procedural 
problems experienced during the first grant program cycle will be 
reviewed as well as methodologies for calculating energy savings. 
Technical assistance analysts are encouraged to bring examples of 
calculations prepared for the application to be submitted to TENRAC 
on May 30. The Dallas meeting will be conducted on March 17 at the 
North Park Inn (9300 North Central Expressway) in the North Ball 
room from 9:00 am to 5:00 pm. The AUstin meeting will be conducted 
on April 29 in the Joe C. Thompson Center in room 3-102 from 9:00 am 
to 5:00 pm. 

Please notify all interested professional engineers and architects about 
the meetings since the discussion will be important in obtaining a 
complete understanding of the state requirements for the technical 
assistance report. 

Notification of Intent to Apply 

Because of the critical need to communicate with interested 
institutions about current grant program information, we have 
enclosed a self addressed post card that should be sent to TENRAC 
within the next few weeks. The post card indicates the estimated 
number of T A and/or ECM applications which you intend to send to 
TENRAC and your interest in obtaining copies of the Approved State 
Plan. After we receive the post card, we will send you the Technical 
Assistance Report Format and the approved State Plan. The 
information about the number of T A and/or ECM applications you 
intend to send TENRAC will assist us in program planning and will in 
no way limit the number of applications you may actually send by May 
30, 19.80. 

Grant Application Review Process 

As many first grant cycle applicants know, TENRAC has estc.blisned 
I?rocedures for conducting a very comprehensive review of grant 
applications, PEA report, EA report, and T A reports. Since we will 
only have about 30 days to review grant applications during the second 
grant cycle, it is critical that the contents of the application and 
attached materials be thoroughly checked by the applicant. Various 
problems could result in delays which might jeopardize the application. 
Some common problems experienced during the first grant cycle are 
identified below: 

• Budget items did not sum to the total. 

e Budget in Part I, Item 13 varied from budget in Part 
III. 

.. Application was submitted for several buildings rather 
than one application per building (Only an ECM appli
cation with common measures for a complex of 
buildings at the same location may include more than 
one building). 
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• Energy savings from M&O procedures in Part I, Item 
45.1 did not relate to EA report (page 3) and/or the T A 
report. 

• Responses were not provided in Part II for Items 
2,4,8,10, and 11. 

\') Ineligible applicant match was sometimes claimed in 
Part III, Section B and Remarks. Such ineligible match 
included costs of PEA, EA, institutional administrative 
activities, T A and/or ECM appjication completion, 
ECM costs incurred prior to the grant application 
submission date to TENRAC, claim for reimbursement 
of technical assistance on a TA application for costs 
incurred prior to notice of grant award (T A costs may 
be reimbursed if claimed on the ECM application 
only). Such costs are not allowed. 

E) Instructions for Part III were not followed carefully 
(Pages 7 and 9 of Application). 

Q Part IV, Program Narrative was often vague. More 
explicit instructions are provided in the application for 
the second grant program cycle. 

G SIgnatures were not provided where required. See 
Part I Item 23 b (page 2), Part IV F (page 15), Part V 
(page 22), EA report (page n. 

• Original signature was sometimes omitted~ 

• Signature date was sometimes omitted. 

• Table A, Energy Savings Chart. Appropriate 
conversion factors were sometimes not used for Btu 
(eols. 11-14-); the energy units saved by type were 
sometimes not multiplied by average annual energy 
cost rate to determine annual energy cost savings 
(eols. 4-9); sometimes columns did not total properly 
horizontally or vertically; although the energy cost 
rates on Table A are more recent than the PEA report, 
page 2, there should not be a significant variance, and 
the cost rates must Trlatch those identified in the T A 
report; descriptive information at top of form about 
building and buildIng owner was sometimes omitted 
(Notice that some revisions have been made 1n Table A 
from last year) • 

., PEA; page 2, calculations were inaccurate 
occasionally. This chart should be double checked by 
applicant. 

• The gross square feet figure for a given building in the 
PEA and EA was sometimes different in different 
spaces on the form. 
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• ECM recommendations of energy auditor in EA report, 
page 4, were not considered by T A analyst. T A 
analyst should identify reasons for rejecting EA 
auditor recommendations in an analysis 1n the T A 
report (See pages 13 and 17 of Technical Assistance 
Report Format). 

• Item d. ECM Implementation Cost Estimate, in Part G 
(4.), Energy Conservation Measure Data; of the -
Technical Assistance Report Format (page 17) includes 
a cost estimate for "Professional services for design 
and administration" of the ECM. "Administration" 
refers to project supervision costs and not institutional 
administrative costs. 

fI A technical assistance report was sometimes not pro
vided for each building. The only exception is that one 
T A report may be provided incorporating all the 
buildings in the complex only if an application is for a 
compJex of buiJdings with a common measure(s). In 
such a case a separate T A report will also be accepted 
for each bull ding of the complex if the applicant 
wishes to submit them instead of the one T A report 
for the complex. 

• Sometimes the federal funding requested for a T A 
application exceeded the allowable limits In the State 
Plan. (See attached Summary #9) 

f) Sometimes the energy savings calculations of the TA 
analyst were initially omitted from the ECM applica
tion. 

6 

Although the above stated problems should receive special 
consideration, the total application should be thoroughly double 
checked befol'e being subrni tted to TENRAC. 

Hospital6ePlicants 

Hospitals which intend to submit an ECM application with total ECM 
costs in excess of $150,000 must acquire a Certificate of Need (CN) 
from the Health Facilities Commission. In order to avoid delays which 
could jeopardize the application, an application for Certificate of 
Need should be submitted to the Texas Health Facilities Commission 
as soon as the technical assistance analyst completes the Technical 
Assistance report. Hospitals may wish to give strong consideration to 
the amount of the total project cost since the tirneline will be short 
between completing the TA report (at which time the CN application 
could be submitted) and July 31, 1980 v,Ihen the Department of Energy 
would begin the paperwork on the Notice of Grant Award. Therefore, 
it should be understood that hospital ECl\1 applications with total ECM 
costs in excess of $150,000 could be jeopardized if the Certificate of 
Need cannot be obtained by July 31, 1980. All affected hospitals should 
contact Tom Camp at the Health Facilities Commission (Telephone: 
(512) 475-6940). 
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Local Government and Public Care Applicants 

Although the Energy Conservation Grants program has not provJded 
funding for energy conservation measures for local governments and 
public care institutions, the Department of Energy has introduced 
legislation in Congress to provide such funding for retrofitting 
buiJdings. Also, the Economic Development Administration (EDA) of 
the U.S. Department of Commerce will be providing funding for 
energy conservation measures for local governments. If local govern
ments desire additional information on the energy conservation 
measures funding included in the Public Investment Energy Conserva
tion program of EDA, they may contact: 

Mr. Joseph B. Swanner 
U.S. Department of Commerce 
Economic Development Administration 
600 American Bank Tower 
221 W. 6th Street 
Austin, Texas 78701 

Summary of the Grants Program 

In order to provide potential applicants with some important informa
tion on the State Plan and the grants program, we have included a 
Summary of the program in the following pages. If you are interested 
in participating in the grants program, please review this information. 
More detailed program information will be sent to you when you send 
TENRAC the postcard Identifying your intent to applY. At that time 
we will send you a copy of the approved State Plan and the Technical 
Assistance Report Format. 

Appl1cation Submittal 

The appjications must be submittd to the following address by courier 
or by registered mail dated no later than May 30, 1980. Applications 
SUbmitted later than May 30,1980 will be rejected. 

Mr. Duane Keeran 
Energy Conservation Grants 
Conservation Division 
Texas Energy and Natural Resources 

Advisory Council 
411 W. 13th Street, Room 903 
Austin, Texas 78701 

We sincerely hope that you will accept our invitation to apply to our 
grants program. Many institutions which participated in the first 
grant program cycle have identified considerable energy savings 
through maintenance and operating procedures and energy 
conservation measures. 

The staff of the Energy Conservation Grants program will be available 
to answer your questions. If you have any questions or concerns, 
please feel free to contact Duane Keeran, Mel Roberts, or Julia EVans 
at (512) 475-5407. 

Ije 
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EXECUTIVE SUMMARY 

OF THE 

STATE PLAN 

8 

1. The basic sequence for participation in the program requires that the building 

owner (a) first conduct a preliminary energy aucilt (PEA) by completing the PEA 

form*, (b) complete the energy audit (EA) form*, (c) conduct an on-site energy 

audit of the building listing all maintenance and operating procedures identified to 

save energy, (d) initiate (implement) all the maintenance and operating procedures 

identified by the energy audit, (e) submit an appHcation to the Texas Energy and 

Natural Resources Advisory Council (TENRAC) for federal funding to conduct 

technical assistance (detailed engineering analysis of the building), if desired**, 

(i) technical assistance (TA) analyst conducts the technical assistance analysis, 

(g) technical assistance anaJys't writes report (see Technical Assistance Report 

Format) identifying further maintenance and operating procedures and the energy 

conservation measures, (h) initiate (implement) the maintenance and operating 

procedures identified by the technical assistance analyst, (l) submit an application 

to TENRAC for federal funding for energy conservation measures (ECM) recom

mended in the technical assistance report, if desired**, (j) purchase and install the 

energy conservation measures, (k) monitor energy savings prior to and subsequent 

to the installation of energy conservation measures. (See Section 3.1) 

2. Technical Assistance and Energy Conservation Measures applications must be 

submitted in duplicate with supporting materials. Therefore, institutions must 

submit one orlgnal and one copy of the Technical Assistance application each 

accompanied by the Preliminary Energy Audit report and the Energy Audit report. 

likeWIse, institutions must submit one original and one copy of the Energy 

Conservation Measures application each accompanied by the Preliminary Energy 

Audit Report, the Energy Audit Report, and the Technical Assistance Report. 

3. See Section 3.lt for application submission dates. 

*The preliminary energy audit (PEA) form and the energy audit (EA) form are included 
in the Ener Auditor Trainin Manual developed by the Texas Energy and Natural 
Resources Advisory Council TENRAC. Also see Appendices A and B. 

**See Section 8.3 for schedule for submission of applications to TENRAC. 
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Funding will be awarded by the following categories: (a) schools and hospitals 

technical assistance (b) schools and hospitals energy conservation measures '(c) 

schools and hospitals technical assistance severe hardship, (d) schools and 

hospitals energy conservation measures severe 'hardship, and (e) local government 

and public care technical assistance. 

5. The technical assistance grant ranking criteria include (a) Btu/G.S.F./ Annual 

Opera ting Hours/Yr., * (b) $/G .S.F./ Annual Operating Hours/Yr., (c) potential 

energy savings chart, (d) implementation of an institutional energy management 

plan, (e) cost of the TAper gross square foot, and (f) energy savings resulting 

from maintenance and operating procedures (See Section 6.1 for weighting 

factors). 

6. The energy conservation measure grant ranking criteria weighting factors include 

(a) average simple payback, 0.24, (b) conversion to renewable and coal, 0.18, (c) 

quantities of types of energy saved including oil, natural gas, and electricity, 0.17, 

(d) climate within the state, 0.16, (e) technical review of technical assistance 

reports, 0.15, and (f) energy management plan implementation, 0.10. (See Section 

6.2). 

7. AlI T A and ECM grants will be awarded on a building-by-buiJding basis unless an 

ECM grant application is for a common measure(s) for a complex of buildings. 

(See Section 7.0). 

8. No building which is part of a complex that has received a grant will be awarded a 

grant on the basis of application as a single building except as provided below: 

(a) If a measure is for a central power plant building which serves a 

complex, applications may also be submitted for single buildings 

within the complex. 

(b) If a common measure or measures serving a complex of more than 

three buildings is not physically installed in any of the buildings in the 

complex (e.g. pipe system from existing solar energy system to serve 

more buildings, pipe insulation) and the total cost of the mea,sure(s) is 

(are) less than $75,OOO,the applicant may also submit an application 

*British thermal unit (Btu) per gross square foot (G.S.F.) per annual operating hours 

per year. 
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for any given building in the complex. However, such bUildings are 

not eligible as part of a different combination of bUildings (complex) 

within the institution (See Section 7.0). 

9. The amount of the technical assistance grant shi'J.ll be the least of (l) the 

application request, (2) $50,000, or (3) the following limits: 

(a)$O.1O per G.S.F. for primary and secondary buildings, (b) $0.15 per G.S.F. 

for post-secondary bUildings, (c) $0.20 per G.S.F. for hospital bUildings, (d) 

$0.15 per G.S.F. for buildings owned by units of local government, and (3) 

$0.10 per G.S.F. for public care buildings (See Section 7.1), It should also 

be noted that those applications wIth the lowest cost per gross square foot 

(G.S.F.) by program category will be given the most credit toward T A grant 

application ranklngs (See Section 6.1.5). 

10. There are graduated limitations on the amount a single bullding owner may 

receive for T A and ECM prior to the funding of an established range of the 

highest ranked applications. Thus, the highest ranked 20 percent of applications 

will be awarded funding before any single building owner will receive more than 

15 percent of the total funding for T A or ECM. The same prOVision applies to 

the second 20 percent of grant applications. The bottom 60 percent will be 

awarded funding in descending order of priority (See Section 7.1), 

11. No building owner shall be permitted to apply for grants on a 5) percent federal 

(or less) and 50 percent institutional matching funds basIs for some buildings 

and also apply for severe hardship funding for other buildings during the same 

grant program cycle (See Section 8.1). 

12. The amount of funding for severe hardship grants will be based on a technical 

review of severe hardship statements which include financial status information 

(WF=0.80) and the ratio of the amount expended on energy to the total 

operating budget (WF=0.20)(See Sections 8.2, 8.2.1 and 8.2.2). 

13. TENRAC has developed a required format for the technical assistance reports. 

14. 

This report format will be required for all technical assistance reports 

submitted to TENRAC with ECM applications after September 30,1979, as well 

as all technical assistance funded by federal grants (See Section 15.1 and 

i\ppendix F). 

Applicants should notice state requirements added to the content of the 

technical assistance report including a description of the interdependence of 

measures and a description of energy savings calculations and procedures (See 

Section 15.2). 
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SUMMARY OF THE FEDERAL REGULATIONS 

AND STATE PROGRAM FOR 

11 

TECHNICAL ASSISTANCE (TA) AND ENERGY CONSERVATION MEASURES (ECM) 

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 conservation measures. Energy conservation measures 

involve the tnstallation of materials and equipment and the physical modification 

of the building to save energy and related costs. 

2. For both TA and ECM, buildings must be owned by public or private non-profit 

schools, hospitals, units of local government, and public care institutions. 

3. EUglbility for TA requires that an energy audit must have been conducted (the fA 

includes the PEA) and the recommended maintenance and operating procedures 

initiated (implemented), unless the building owner justifies the reasons for not 

implementing the maintenance and operating procedures, prior to submitting the 

grant application. The application would then be submitted in accordance with 

federal regulations and the State Plan. 

4. In accordance with federal regulations and the State Plan, a qualified technical 

assistance analyst must be a registered professi0nal engin~er certified by the State 

or an architect-engineer team with Chief members licensed by the State. The 

analyst must also have had appropriate training and experience in electrical and 

mechanical systems and energy using systems of buildings as well as experience in 

conducting most aspects of the detailed engineering analyses described in Section 

15.2 of the Plan including energy savings, energy cost savings and payback perlod 

analyses. 

5. The technical assistance analyst must have no financial interest in supplying 

material:;- ,nd c:iuipment for ECM. However, he/she may be involved in the design 

and S Jpervlsion of the ECM provided the institution follows competitive 

procurement procedures for project design and supervision. 

6. Eligibility for ECM requires that a technical assistance (detailed engineering 

analysis) must have been conducted according to 10 CFR 455.42 and the State Plan, 

and the recommended maintenance and operating procedures of the fA nnd T A 

report initiated (implemented) prior to the submission of the ECM application 

unless the building owner justifies the reasons for not implementing the 

maintenance and operating procedures. The application would then be submitted in 

accordance wHh federal regulations and the State Plan. Each ECM must have a 

simple payback period of not less than 1 year nor greatl~r than 15 years, and the 
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estimated useful life of the measure must be greater than its sirnple payback 

period and the remaining useful life of the building.* 

7. The TA report shall be evaluated as part of the grant ranking for each ECM 

application. 

8. There are cost limits established or. the amount of the T A grants as well as 

graduated Umits on the amount any given building owner may rec.elve. 

9. The amount of federal funding for TA and ECM will be an amount up to 50% or up 

to 9096 in cases of severe hardship. The institution must provide the balance of trle 

project cost. 

10. One copy of the T A report, T A application, and ECM applicatlon should be 

maintained by the building owner. One original and one copy of the T l. applic':ition 

and the ECM application should be submitted to TENRAC with the PE/\ report dnd 

the EA report attached to each appJicat:."m. Each ECM application must abo be 

accompanied by a T A report. 

11. Technical assistance applications will be ranked on the basis of 'II(> potential for 

saving energy as well as various program incentives. 

12. TA expense (not claimed as match for the TA grant) incurred on or after Novelllber 

9, 1978 may count as in-kind match on the ECM application upon approval of the 

Secretary of Energy. 

13. Only one T A grant and one ECM grant will be provided for any given building or 

complex (a complex is a group of two or more buildings at the same 10c8. tion for 

which one or more common measures are requested). 

14. Buildings used primarily (more than 50%) for administration are not eligibJe for 

technical assistance and energy conservation measures. Local govemlllt'nts should 

interpret this provision to exclude buildings which are used ilion> than'JO percent 

for internal administrative functions such as payroll processing, persunnel feC'::ro

keeping, pension system accounting and other services provided to the e:lIployel's 

of the local governmental units. Local government and public care buildings tnust 

also be primarily occupied (more than 50%) by offices and/or agencies of the local 

government or public care instHutions; thus municipal auditodums, stadiums or 

other such buildings not primarily occupied by offices or agencies are not eligible 

for the program. 

*/\11 references to simple payback periods may be modified as a result of the life cycle 

costing methodology adopted subsequent to the printing of the State Plan. 
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15. The institutions shall keep records and reports including (a) a report submitted each 

January and July on the progress and llnancial status of the project (b) a final 

report on TA and ECM projects submitted within 90 days of project completion -

the TA final report shall include the TA analyst report 'and plan for implementing 

maintenance and operating proce<h~re~'~nd acquiring and installing energy conser

vation measures; the ECM final report shall include a list of energy conservation 

measures acquired and installed with final projected payback periods and a 

statement that the ECMs conform with the T A report and ECM application and (c) 

annual reports for three years or for the life of the program, whichever is shorter. 

All the nbove records are to be maintained by the building owner for three years. 

TENRAC will provide a required format for all reports in order that such 

information may easily be analyzed and reported to DOE by TENRAC in a 

consistent manner. 

16. The costs of conducting preliminary energy audits and energy audits shall not be 

used as applicant match for technical assistance or energy conservation measures. 

17. Costs related to the institutional administration of the T A and ECM programs, 

including the costs of completing T A and ECM applications, shall not be claimed as 

applicant match credited toward the T A or ECM costs as identified in the 

application. 

18. Because of the need to implement some energy conservation Tneasures during the 

summer months prior to the notice of grant award, an institution may implement 

measures identified on the ECM application and the T A report up to an amount 

which is equal to the non-federal match. Such ECMs must be completed with non

federal match only and initiated after the application deadline date established by 

TENRAC. Such ECMs must be identified fully in the T A report and the ECM 

application; and the ECMs must meet all eligibility requirements identified in the 

federal regulations and the State Plan. Such ECMs will also be included in the data 

used for gr lnt ranking. 

19. Institutions must use competitive procurement procedures in securing the services 

of the technical assistance analyst(s) and in all costs relating to energy conser

vation measures induding project supervislon1 design1 installation, and purchase of 

equipment and materials. The selection should be based upon the appropriateness 

of services and items for the project. 
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APPLICATION FOR TECHNICAL ASSISTANCE 

OR ENERGY CONSERVATION MEASURES 

Texas Energy and Natural Resources Advisory Council 

February 18, 1980 
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---~ .... ---- ------------
Application Type - Technical Assistance or Energy Conservation Measures 

Building Owner Name 

----------_._--------------- ._----_.- - ----------
Component Institution Name 

(e.g., a specific campus within a university system) 

Building Name 

Institution Type - Primary and Secondary, Post-Secondary, Hospital, 
Local Government, or Public Care 

li -21 
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Item I. 

Item 2. 

Item 3. 

Item 4. 

Item 5. 

Item 6a. 

Item 7. 

Hem 8. 

Item 9. 

Item 1.'). 

Item II. 

Item 12. 

Item 13. 

PART 1: GENERAL INFORMATION INSTRUCTIONS 

An "X" is already entered for "Application." 

You may use this for your own purposes, if desired. 

Leave this blank. TENRAC will assign a number. 

1 

Fill out completely. Remember telephone number. Applicant name is name 
of building owner. Organization unit and address is office name and address 
of certifying representative who signs the application. Contact person 
address is provided in Part IV (A.), Program Narrative. 

Use federal employer identificatlon number assigned for IRS purposes. 

"81.052" Is already entered. 

Title sho.lld be "Technical Assistance", "Energy Conservati:m Measures", 
"Severe Har dship-Technical Assistance," or "Severe Hardship-Energy Con-
servation Measures." Identify the buildmg by name, 1.0. number provided on 
PEA and EA, name of building owner and name of program category (i.e. 
primary and secondary, post-secondary! ho~pjtal, local government, public 
care). Briefly describe T A as a "detailed engineering analysis of the building 
to identify M&O and energy conservation measures." 

Identify applicant type by placing appropriate letter in box. 

An "A" is already entered in the box. 

Enter name of co;.mty where the building is located. 

Hospitals enter annual patient days, primary and secondary schools enter 
average daily attendance (ADA), post-secondary schools enter student head-
cQunt, local government and public care enter county population. 

An "A" is already entered in the box. 

Enter the funding to be provided by each source Ior the total project costs. 
Generally, you will enter amounts for only (a) Federal ~b) Applicant and (c) 
Total. However, any third party funding match should be claimed under (e) 
and identified in Part 1II, Item 23 (Remarks). If the (f) Total divided by 2 
results in a fraction of a dollar for (a) Federal and (b) Applicant, the amount 
entered for (a) Federal and (b) Applicant must be rounded to the nearest 
dollar. The applicant amount must be rounded upward to the next whole 
number so that the applicant would not provide less than 50 percent of the (f) 
Total. The amounts entered in Item 13 must be the same as identifled in Part 
III. 

Item 14. Enter the congressional district of the applicant and the project .• 

Item 15. "NA" is already entered. 

Item 16. Enter anticipated date for the notice of grant award, September I, 1980. 

Item 17. Project duration should be "12" months. 

Item 18. Enter the date which is 30 days after the application submiSSIon date to 
TENRAC. 

Item 19. "NA" is already entered. 

Item 20. "U.S. Department of Energy, Region VI, Dallas, Texas 75235" i!' already 
entered. 

Item 21. An "X" is already entered for "Yes", 

Item 22b. "Texas energy agency will comply with A-95 requirements of DOE" is already 
entered. 

Item 23a. Type name and title of your authorized certifying representative. 

Item 23b. Authorized certifying repre:;entative's signature. Provide ~~nal signat'Jre. 
The certifying representative should be the adminlslCative officer who will be 
sent the grant award. 

Item 23c. Date of signature in Item 23b. 

Items 24 through 38 Leave Blank. 
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PART I: GENERAL INFORMATION INSTRUCTIONS CONTID 

Since you must complete a T A or ECM application for each building, you will only 
complete one page 4. The only exception is if you are applying (ECM application 
only) for one or more measures which are common to all buildings In the complex. 
An example of a common measure is converting from incandescent to fluorescent 
lights in five buildings or installing a central control system. If such an ECM 
application is for a complex, you would complete one page 4 for each building in 
the complex. 

The entry for item 45.l(b) should include the M&O energy savings identified by the 
completed energy audit report and/or the technical assistance report.. For T A 
applications, multiply the percent of energy reduction from the M&Os identified on 
page 3 of the EA report times the amount in item 44.0 on page 4 of the application. 
For ECM applications, add the amount of M&O savings identified on the EA report -
and the M&O savings identified in the technical assistance report. Maintenance 
and operating savings accomplished outside the energy audit program and technical 
assistance program should not be identified. 
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EIA-145 Fl.)R~V\ APPt<O\ r~D 4 
OMB NO. 038-R0402 

--------.-------.- .. _-------'-------
PART I: GENERAL INFORMATION CONTINUED 

SECTION IV-REMARKS 

39.0 What is the name and address of the building? __ ;..------------

40.0 14hat type of building is it? 

(a) 0 School Facility 

(h) 0 Hospital Facility 

(c) 0 Building owned and primarily 
occupied by I1nit of Local 
Government 

(d) 0 Building owned and prim~ri1y 
occupied by Public Care Institution 

41.0 I-that is the functional use of the building? 

(a) 0 School (c) 0 Local Gove:rnment Bunaing 

0 Elementary 0 Office. 
0 Secondary 0 Storage 
D College/University 0 Service 
.0 Vocational 0 Library 
D Other, spec; fy: 0 Other, specify: 

(b) 0 Hospital (d) 0 Public Care Building 

·0 General 0 Nursing Home 
0 Tuberculosis 0 Long-Term Care 
0 Other, specify: 0 Rehabilitation Facility 

0 Public Health Center 
0 Residential Ch i1 d Ca re Ctr. 

42.0 What is the size of the building? 
(Same as PEA and EA) 

0 Other, spec ify:. 

43.n Is the building a public or non-profit institution? 

(a) 0 Public (h) 0 Non-profit 

(Same as PEA, page 2) 
44.0 What ;s the current building energy consumption rate? 

gross sq. ft. 

BTU/sq. ft./yr. 

45.1 What is the estimated or actual energy savings resulting from implementation 
of operations and maintenance procedures? (See page 3 instructions) 

(a) 0 Estimated 
o Actual _ 

45.2 Where are the operations 
(a) 0 Energy Audit 

(b) ___ _ BTU/sq. ft./yr. 

and maintenance procedures identified? 
(b) 0 Technical Assistance Project 
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PART II: PROJECT APPROVAL INFORMATION INSTRUCTIONS 

Items 1,3, 
5,6,7,9. 

Item 2. 

Item 4. 

Item 8. 

Item 10. 

Item 11. 

Appropriate re5?CnSeS are already provided. 

An "X" is already entered for Yes. Name of Agency or Board is 
appropriate agency of the following: (a) Texas Education Agency, 
(b) Coordinating Board, Texas College and University System, (c) 
Texas Health Facilities Commission (for hospitals). Local govern
ment and public care should enter "NA." 

An "X" is already entered for Yes. Name of Approving Agency 
should be "Texas Energy and Natural Resources Advisory 
Council.!! For Date, enter the date of the first working day which 
follows the deadline for submission of applications to TENRAC by 
30 days. 

Enter appropriate response for "Yes" or "No," If yes, include 
impact statement below. 

Enter appropriate response. Answer will most likely be "No." 

Enter appropriate response. If yes, provlde insurance statement 
below. 

____ c _____ ..-________ _ 

ENVIRONMENTAL IMPACT STATEMENT (Provide only if Item 8 on page 6 
of application is answered "Yes.1I The statement should provide an acknow
ledgement that the building is listed on the Environmental Protection 
Agency's (EPA) list of violation or Is under consideration to be included on 
the list, if such is the case, see Part V, Assurance 1110. 

-._-- ----- .. - --"-------_._-------------
FLOOD INSURANCE STATEI'v'ENT (Provide only jf Item 11 on page 6 of 
application is answered "Yes.1I The statement must acknowledge that 
appropriate flood insurance has been purchased in accordance with the Flood 
Disaster Protection Act of 1973 as descrIbed in Part V, Assurance Ifll.) 
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FORN APPR:VEC 
OHB NO. 03B-R0402 

PART II: PROJECT APPROVAL INFOru1ATION 

I'em 1. 
~hi~ oHistonce request require Stole, local, 
r"gional, or other piiority raling? 

_X __ Yes ___ No 

Item 2. 
Does Ihls ossislance requesl require Siale, or local 
odvi sory, educational or health clearonc:es? 

Texas Energy and Natural 
Resources Advisory Council Nome of Governing Body._-..,. ____________ _ 

Pnority Roling NIA 

Nome of Agency or 
Soord ________ ~.--------------__ --__ ---

X 
___ Yes ___ No (Attach Documentotion) 

Item 3. 
Does this assi stonce request require clearinghouse 
review in occordance with OMS Circular A·95? 

(Attach Comments) 

hem 4. 

TENRAC will comply with the limited 
.---lL- Yes __ -,No A-95 requirements of D.O.E 

6 

Does this ossislance request require State, local, 
regionol or olher plonning opprovo!'! X 

. Texas Energy and Natural 
Nome of Approving Agency ......-=:: --.- • --rr= '1 
Dote l'\esources Ac1v~sory .... oune 1 

___ yes ______ No 

Item 5. 
~proposed project covered by on opproved compre-- • 
hensive plan? • 

Check one: State 
Local 

:x 
Regionol 

_X ___ Yes ___ Na LocatianofPlon'I.fu~-:' A!lstin, Texas 

hem 6. 
Will the assistance requested Serve a Federal 
installation? ____ yes __ X __ No 

Item 7. 
Will Ih .. assislonce requesled be on F .. deral land or 
instollation? 

X ___ Yes ___ No 

Item 8. 
Will the assislance requested have on impacI or effect 
on the environment? 

___ Yes ___ No 

Ilem 9. 
Will the assi stance requested couse the displocemenl 
of individuals, families, businesses, or forms? 

X ___ Yes ___ No 

Item 10. 
, 15 there other related aHislonce on this project previous, 

pending, or anticipaled? 
___ Yes No 

item 11 
Is the project in'a designated flood 
hazard area? 

___ Yes No 

Nome of Federal Inslollolion _______________ _ 

Federal Populalion benefiling from Prolect _______ _ 

Name of Federol Inslallolion _____________ _ 
Location of Federal Lond ____________ _ 
Percent of ProjecI _________________ _ 

See instruclions for additional informo1ion 10 be 

p4'ovided. See Part V, Assurance #10. 

Number of: 
Individual s 
Families 
B.usines5es ________ _ 

Forms 

See instruclions lor odditionol information to be 
provided. 

See instructions for additional 
information to be proviaed. 

See Part V, Assurance #11. 
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PART Ill: BUDGET I~FORMAT10~ INSTRUCTIONS 7 
SECTION A ~ Budget Su-nmary 

Line I.(a) Grant Program, Function, 
or ActivIty 

Line I.(b) Federal Catalog No. 

Line l.(c) and (d) 

Line l.(e) 

Line 1.(1) 

Line J.(g) 

Line 5 

, . 
SESTION B - Budget Categories 

Enter the appropriate designation, "Primary 
and Secondary," "Higher Education," 
"Hospital," "Local Government," "Public 
Care." 

"8J.052" is already entered. 

"NA" is already entered. 

Enter amount o{ project cost to be funded by 
federal grant. This cannot exceed 50% of the 
total cost (l.g.) e)(Cept for severe hardShip 
which may equal an amount up to 90% of the 
total cost (l.g). 

Enter amount of project costs to be funded by 
applicant with cash and/or in-kind match. 
This must be at least ,50% of the total cost 
(l.g) e)(cept for severe hardShip which may 
equal an amount Ie:.'; than 50% but not Jess 
than 10% of the total cost (J.g). 

Total of I.(e) and 1.(0. 

Bring down amounts from J.(e), I.W, and 1.(g), 

The total project costs funded by the federal government and the applicant ate to be 
combined for the identified expense objects. The Total line, K, in SeCtion B, must equal the 
Total, I.(g), in Section A. 

Technical .I\ssistance Applications 

1. The total amount will be indicated under Contractual (f) unles5 the institution is claiming in~ 
kind match. 

2. If the institution is claiming in-kind match, appropriate entries should be made in (a) through 
(h) excluding (g). The in-kind match must be identified in the Remarks Section f. No. 23. 
indicating the amount by expense object (a) through (h) excluding (g) and the source (institution, 
other-identify).' 

.3. Because different indirect charge rates are used for different programs, delays cou!d result in 
using indirect charge rates which have been assigned by the federal government if you use the 
rate improperly. Enter "0" in (j) and claim "Other" expenses (h) instead of indirect charges. 

4. If you are claiming in-kind match, such as costs which are not claimed in (a) through (f), such 
costs may be entered in "Other" (h). 

5. If you identify costs under "Other" (h), such costs should be listed with the appropriate amounts 
in the Remarks Section F. No. 23. 

6. Remember, any claim for equipment (d) used for technical assistance is limited to $500. 

7. Also, See 10 CFR 4.55.60 (d) and (e) and 10 eFR 455.81, 10 CFR 4,5,5.82 and 10 eFR 11.55.8.3 for 
further restrictions on the use of grant funds. 

Energy Conservation Measure Applications 

1. Most costs will be identified for equipment (d), supplies (el, and contractual (fl. Since the ECM 
grants relate to the installation of materials (e.g. insulation, solar glaz,e material for windows) and 
equipment (e.g. thermostat controls, central control systems, solar collectors) as well as the 
phy..,icaJ modif1cation of the building (e.g. adding a passive solar greenhouse to a school), the costs 
for materials must be entered under "Supplies" (e), equipment under "Equipment" (d), and any 
physical modification under "Other" {h). Identify the materials and costs 1n the Remarks Section 
F. No. 23. 

2. Since DOE crossed out "Construction," enter any construction relating to physical modification 
under "Other" (h). Any costs claimed under "Other" (h) must be listed individually by an 
identifying name and amounts in the Remarks, Section F. No. 23. 

3. The design work (e.g. b~ueprints, detailed specifications) and labor costs associated with the 
installation of the ECMs should be identified under "Contractual" (0. However l if you are 
claiming h)-kind match based on your personnel in~talhng the ECM and/or physically modifying 
the building, you should enter such costs in (a) through (f) and (h). Any in-kind match must be 
idt!ntified in the Re:narks Section F. No. 23. 

4. If you are requesting funding for more than one ECM, identify the amount of "Contractual" for 
each ECM in the Remarks section. 

5. The discussion about claiming "Indirect Charges" (j) as stated above for technical assistance 
applications also applies for energy conservation measures ap?lications. 

6. See 10 CFR 455.60 (d) and (e) and JO CPR 4.55.81, 10 CPR 455.8'2 and lO CPR 455.&3 for 
restrictions on the u~e of grant funds. 

7. If the institution conducted the technical assistal1ce at its own expense, the cost may be 
claimed in "h. OIner" and ldentiiled in the Remarks section. However 1 the claifT.ed T A cost 
cannot exceed twice the per gross square foot limits identifIed in the Executive Summary of the 
State Plan, 119. 
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PART III: BUDGET INFORMATION INSTRUCTIONS (Cont'd) 

SECTION C - Non-Federal Resources 

Line 8, Column (a) 

Line 8, Column (b) 

Line 8, Columns (c) and (d) 

Line 8, Column (e) 

Line J2 

SECTION 0 - Forecasted Cash Needs 

Enter same response as you entered in 
Section A, l.(a) •.. 

Enter only applicant's match (cash plus 
in-kind). 

Generally these columns will not be 
used, but enter amount if applicable 
and identify in Remarks Section F. No. 
23. 

Enter total of (b), (c), and (d). 

Bring down the amounts identified in 
line 8. 

Enter appropriate responses for federal and non-federal funds by first year 
(total project cost) and quarterly cash needs. Do not include applicant in-kind 
match costs or costs already paid, such. as the cost of technical assistance claimed 
as match on the ECM application, as forecasted cash needs for line 14, "Non
Federal." 

SECTION E - Budget Estimates of Federal Funds Needed for Balance of the Project 

"NA" is already entered. Leave 16 through 20 blank. 

SECTION F - Other Budget Information 

Provide appropriate responses. Include separate Remarks page(s) to describe 
in-kind match and entries in Section B for "Other" (h), and Contractual (f) as 
described in instructions for Section B. Complete page 12 as part of the Remarks 
Section. Enter any other remarks you wish to make to clarify your application. 
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SAM P L E 

APP~If,~~T HATCH CHART IHSlllutTlOHS 

f'royide the Information .IS illu!:.traled in rht $o<il,=,:ple. IdentIfy the source o( any cCJ~h tndleh such ,as Caplt~l 'mj)rOy~menlS Fund, Of>erating fund, Short 
T~'m La.", ;lonO' l.!o~:.re paUtc with date or bond lhs\Ot. Desctlbc any in-kind rn.atch frail" goodS and scrylc.c.) p(o¥ided by your iostltulion or iI third party. 
Show rh. unif cou ... umprlon. for calcul.rlng rhe """'''ht of the In-kind ".a'ch. The total of the .pplicant lIl8tch for .11 building. "".t equal the 
tfmoun, identified In f'P.Ht I, Item Ilb. AppJicant". Cump:tett: tlther Chan for (h .. rt II but not bo[h~ 

CHART I: fOR TA.Q!i £til APPLICATIONS ~ 

(I) TOlrl iA or WI Cou 5...2../),00" 
(2) rede,,1 Shore ~SO~ of Total :r Federal Severe ~ord.hlp t of Toul) $ :3.5; tJt>6 
()) Appl k.n, Match (?:SOl of Toul or Non-feder.1 Severe H.,d,hlp 1 of Total) ~ 3.f," () 00 

----------------------------------~-------------------------------~-
'fDC' or Aool,cant Katth 

(~) C .. h Match S_ ;t1,.. 9 9 s: Source: t..#I'''/~ { In-.f'-P"~~ F#4-#td 

Soum: P T 1\ v,llA~fe.'f!!r5 
De.cri~tion; IH:Jt",11 /",,$,,111'/;'6,.. 

o\~: (ll.{]I-(I); (Il, (2), and (3) arc t~ ... me 'os Part III, S.'ttan A, 1.(9), I.{.). and L.(f) ,.<?c<.t{vely. 
(~J-(5H3) 

r-----.~------------------------------------CHART II: faR (C~. APP~ICATlON \oIITH TA CREDIT OHLV 

t. tredit Is the .mount of federal funding .qu~1 to Ite .. (8) below which mu<! ~. used to ~elp fund the [t/l project I( 9r.nted to the appllc.n!. TI>. cr .• dlt 
!;;.' onl\, be ~l ... en to appl;c~.,t.s who have .-lready completed the technical ass.istance lit their OK" C'kpense w1thollt the U}f! of fedtr~l fund'S. App\i:tanU. 
1\1 hive ,onduc:ted the TA with fedenJ auhun,e (rom prior TA 9rClnts or other frderal progral"lS cannOl ·claim lA credit: tnstead such appl icarlts must 

Icn ... :·tete Ch.lrt I above to identify reM costs onh'. 

h-ae .arppli('ant s.hall Identify enough match for the ECf4. projec.t 1n ord~"r to complete tnt £eM(s.) tn the event that technical asshunce funds are no Jon5.ler 
a""ihble becallse they have already been allocated for technical a5siuance proJe(~s. and hi9her ranlo..;ng £Ct" projects 'with TA credit. If there' are sur .. 
ficicnt funds to provide (or TA credit, such credit fundi rn the a~unt of the Fe~cral Share of the: lota' TA Cost (Item 8) shall b~ u!>ed to help fund 
:i'le. ECf1 proJect (the TA credit fundr. cannot be used for any other purpose by the Institution): thuS.. the. TA credit funds would be o$cd {Q displace an 
equol .""Unt of .pplican, [CM ... tch Idendfied In Item (~) during the actual project jmple .... ntatlon. 

0) Toul [tM and TA Cost (TA already COritpleted)" $ &,~ ()OO 
(2) Toul [CH Cost S btJ, DDO ' 
(3l rederal Share of Total [eH COSt ~50l of Tot.1 or rederal Severe Hardship ~ of Tot.l) S 30.0 at:> 
(4) Applicant liatch An-ount of Toul [CM tost ~50l of Tot.1 or Non-re~erol Severe Hardship l of Tof.1) $ 3t\ D()" , 
------------------------------------------------------------------------------1 

!rpe: o( Appl icanr (etl Hatch t L ~ 

(5) [ .. h Hatch $~.£L)tJ Sour~e: SItOf" Te rlllt1. 041-\.. 

(6) In-Kind Hatch S 5" 6 () 
I 

Source: t:>t~"QIt'VI.;" F .... r"\~ I ..J..j. I' J 
Deser/pt ;0", S WD.J.J foC r$. /U1 "f-e.t A I I" e..tIt -rA ~('h1A 5 eLf /d SO 
____ -=-_!Lpr~L'1A.~ X 7J!!d.J!LX--;" 0 e..~U 1'"$. 

(7) 10tal TA Co,,- S~/) t:J 
(el r.der.1 Sh.r. of To~.1 TA Cost (:!"50t of Total or rederol Severe HardShip t of TotaO S_4.,tl..Q~ 
(9) Applio.nt /\atch A""unl of Total TA Co,1 (~50t of Tolil or Ncn-Fedor.1 Sever. ~.rd.hlp ; of Totall $ :3 tJt:J{) -7'----

Source: 0lf:..rd. f/,., J 
(ll) In-Kind Hatch $. __ -___ _ Source.: 

DC50cription: 

r------------------------------------------------.-----------
¢The TA costs. identified here must eCl,ual the lotal .c.tuoIl TA cost not to e ... t('t"d l...;ict: the per gron 5oqu,ue fOOl I imiu. dt:!.cribed in the 1~60 'lA/reM 
Arplic.uion Cuidelines, Sum-.. "y of the State Ph", Item 19. 

l
~'H: (2l-(n-(I); (3"(~)-(2); (8}+(9)-(7l: (5)+(6)-(4); (lO)-(II}-(9). I •• .., (I) h , .... as Pan III, Soc. ion A, line I.(g). ,sum of O}-(S) 

'.rt III, Secti'on 1.., line Lee). SUn", of (1,)+(9) is sa~~" Part Ijl. S~:;;ion~, Line I~,f). 

-._-------------.. --------------.. _--- ---. - ------ ---_ .. ---- .... 
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SECTION F - R."",r" (cont'd.) 

APPLICANT HATCH CHART IUSTAUCTIONS 

Provfde the inforJ':\.ltlon as tllu~trated in the ':.a.mple. Identify tht ~ource 0"( any ca~h MoltCh such iU Capital ImPtovcl:'ICnts Fund Op,nlio9 fund Short 
Term loan, Bond IHue pa\!l.C'd with dale" of bond issue. Describe any in-kind match from goods and services pro~..Jded by your Ins~ltu1 ion or OJ third party. 
Show the unit coH d'!oSumptions for cdlculatlng the amount of the in-kind matGh~ The total of the applh.ant maL'c.h (or ~)lt buildings rt'lJst c:quoll the 
d"ount id~ntified in "Part 1, hc", l'3b .. Appllcimt". Complete either Chart I or C~rt II bLit not both .. 

,.--
CHART I: FOR TA ~'ECI\APPLICAT(ONS £!!!:l 

~ 

(Il TOt41 TA or [CII COH $ 

(2) rcdera I Sha; e C!'50~ of Total or fed!!ra 1 Severe Hordsh/p ~ of Total) $ 

(» Apol ieant Hatch P-:50; or Tota I or Hoo-F'edera I Severe Hardship t of Total) 5 

-------------------------------------------------------------------- -- .... _--
I ype or Appl icant Match 

(~) Cash Ha tch $ Source: 

(5) In"Kind H.atch $ Source: 

Oeicri~t ion~ 

>ote! (2).()-(1); (I), (2) • and (3) arc 
(4)+(5l-i31 

the ~ame as Port III, Section A, I. (9), I. (e). and L. (f) respectively. 

CHART 1/: fOR (CM APPLICATION IIITH TA CREDIT ONLY 

--

~A credit is the .llT'lQunt of federal funding equal to Item (8) below which must be used to help fund the EtM Droject If granted to the. applicant .. TA credit 
f~:n only be gtven to applicants who ltavc already completed the technical aHlslance at their o..on e.xper.se without the use of federal fundS .. Applicants 
~ho "ave conducted the TA 'With federal assistance rrom prior TA grants or other federal program.s cannot claim. TA credit; instead such applicants fT'oUst 
feor-pletr: ChCJrt 1 above to ldenr,ify [eM costs only. 

'The dPp~ic.ant shall identify enough match for the [eM ,project in order to cOt"1plete the ECIi(s) in the ~vent that tec.hnical assistance funds are no longer 

!
available bC'cau~e they have al.readY been allocd[ed (or technical assistance projects and higher ri!nking Ee,... projectS with TA credit .. If there are suf-
fiCient funds to provide for TA credit, such credit funds It'!: the amount of the Federal Share of the Total TA (OSt (Item 8) shall be us-ed to t-elp fund 

It he ECk project (the 1A credit funds cannot be u~ed for any other purpose by the institution)i thu!, the TA credit fundS lo.IOuld be used to displace an 
;~qual alTQunt of Dppllcao.t EeM matc.h identified in Item (1,) durinS the actual project itTlp:ementation. 

(I) Total (CM and TA Cost (TA already completed)- $, ______ _ 

(2) Tatar reM Cost 

(3) rederal Share or Total ((II Cost ~50% or Total or Federal Se"ere Hardship; of Tot.1) 

(4) Appllt.nt t\at~h Mount of Total ECII Cost P-SO% of Total or Non-Feoer.J Severe Hardship ~ of Total) 

~------------------------------------------------------------------------------Type of ADDljcant ECU Jiau:h 

(5) Cash Hatch $. _____ _ 

(7) To tal TA Cost" 

Source: 

Source: 

[)CSc.r'i pt ion! 

(S) r.d.,.1 Share or Total TA Cost \=>50\ or Total or redoral Se""e Hardship \ of 70t.1) 

(9) ~pplicant /latch Aooun, of Total TA Cost .(;,50t of Total or Non-federal Severe Hardship \ of Tot.l) 

~------------------------------------------------------------------------------
~.De of J!.oolrcolnt TA Hatch 

(10) Cash H.tch S Source: 

(II) In-Kind Hatch $,~. ____ _ Source: 

De)c.ription: 

~The TA COH!o identihcd here. must equal the total actual TA COH not to cxceed too/ice the-per sroS50 ~quare foot limits de)cdbcd 10 the ISSe lA/rCM 
Lpplicoltion Guideline), S<YITJ"\a~:V nf thr: State Plan, Item 19. --I 

Sum of (3)+(8) ;, 'dr ... , I (2)+C7)-(1); (3)+(')-(2); (sj-'(S)-(Jl; (5)+(6)-(4); (10)+(lI}·(9l. It ... (I) is ,.~ .... Pa" III, Section A. Line 1.(9). 
P.an III. Sco'tion A. Une I.(e;) .. Sum of (~)·d9') is ~i1""C: as Pol,t III. S~~:tion A. line 1.(f) • 
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PART IV: PROL;RAM NARRATIVE 

A. CONTACT PERSON 

Name of Contact Person: 

Address of Contact Person (Institution) ----
(Street/P.O. Box) --------
(City/State/Zip) _______ . _____ _ 

Telephone of Contact Person: ....:.( __ ~_ 

B. PROJECT DESCRIPTION (narrative) 

1. Objectives and Need for this Assistance (The objectives may include 
institutional goals for saving energy both in the short-term and long-term, the 
number of buildings you plan on phasing into a program for saving energy, and plans 
for community and/or institutional personnel involvement. A brief history of your 
energy consumption and related costs would illustrate the critical need to save 
energy and costs.) 

11-34 
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2. Results or Benefits Expected (If the application is for energy conservation 
measures, identify the building(s) included in the application and the amount of 
energy and energy cost saYings estimated to result from the energy conservation 
rn easures identified in the technical assistance report. If the application is for 
technical assistance, you might identify some maintenance and operating 
procedures and energy conservation measures Id/.:ntified in the energy audit as 
examples of what needs to be done to the bUilding. Indicate how expected savings 
will benefit the institution, its programs, and clientele.} 

3. Approach (For a technical assistance application, you may refer to the 
contents of the technical assistance report; narrative may be taken from Section 
15.2 of the State Plan or 10 eFR 455.42 of the federal regulations. For an energy 
conservation measures application, identify the measures to be implemented and 
any unusual characteristics about the building(s) and/or measures. Identify your 
competitive procurement procedures for selecting the technical assistance analyst 
or project supervision, design, materials, equipment and labor related to the 
measures. Show that you haYe or wlll advertise your need for technical a5sistance 
and/or project supervision, design, materials, equipment and labor or cpnsidered 
various alternatives.) 

11-35 
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C. SCHEDULE OF M)~ESTONES 

(Provide dates for technical assistance or energy conservation measures but not 
both. Additional activities may be added if desired.) 

Technical Assistance Date 

• Notice of Grant Award September I, __ _ 

" Procurement Procedures Initiated 
• Contract Awarded 
e Current Energy Consumption Analysis 
• MaO Procedures Identified 
.. On-Site Analysis Completed 
• Applicable ECM's Identified 
• T A Report Completed 
e M&O Procedures Implemented 
" ECM Application Completed 

Energ}, Conservation Mea,sures Date 

G Notice of Grant Award $eptember 1, __ _ 
• Procurement procedures Initiated for Supervision, 

Design Work, and Labor 
• Contract for Project Supervision (if any) 
• Contract for Design Work Of any) 
" Contract for Labor (if any) 
• Procurement of Materials and Equipment 
• Installation of Materials and Equipment 

(further detail may be provided) 
• Final Payment to Contractor 

D. JUSTIFICATION STATEMENT 

(Provide statement required by Assurance No. 15, if applicable) 

E. ANNUAL OPERA TlNG HOURS - -
(For Technical Assistance Applications onI}" provide the number of annual 
operating hours the building was open to the clientele being served by ~he building 
during the prior 12 month period. Exclude any days the building was closed to 
serving its clientele such as weekends, holidays, and acts of nature). 

I hereby certify that our institution has ilnpIemented a comprehensive energy 
management plan or will develop and implement such a plan within 180 days from 
the date of this application. 

--_.- - - - -.------ -,. - .. -- - - - .-.-. '- - ---'-7 ., --- - - - - - -- -.-- -- -- -- - .'.-
First or Second Administrative Officer \Signature) 

• 

" 

• 
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G. SEVER~ HARDSHIP STATE;\1ENT (Provide this information only if you are applying for 
severe hardship. You must apply for all buildings on a 50% matching funds basis or a severe 
hardship basis, but not both.) 

1. Ratio of Energy Expenditures to Operating Expenditures (provide the information as 
indicated.) 

a. Amount expended for energy during the last fiscal year in all buildings owned by 

the building owner. * __ ~ __ -
b. Total operating expenditures during the last fiscal year .** ---
c. Ratio of energy expenditures to operating expenditures. -----
2. Severe Hardship Statement (Although all the information identified below will not 

be required (with the exception of (a) and (b) which are required) by the building owner, the 
building owners* which provide justification of severe hardship based on these or similar 
data will receive the most credit for severe hardship. The following or similar severe 
hardship information will assist TENRAC in evaluating the applicant's financial need:) 

a. Identification of the fifty (50) percent match amount, the additional amount of 
funding required beyond the fifty (50) percent match up to ninety (90) percent of the total 
cost of the technical assistance or energy conservation measure, and the total percentage of 
the measure to be supported by federal funding. 

b. Describe how the amount being requested beyund the fifty (50) percent matching 
requirement is the minimum additional amount needed for the building owner to participate 
in the program. 

c. Total cash disbursements from the operating and capital improvement budgets for 
each of the past three fiscal years as well as the total estimated cash disbursements from 
the current fiscal year operating and capital improvements budgets of the building owner. 
These cash disbursements and budgets should also be calculated on a per occupant basis with 
identification ,of the percent change between years. 

*This information must relate to the financial status of the building owner and not just the 
buUding relating to a single application. For example, the informatIon would be for a school 
district or university system rather than just for a high school budget or university campus 
within a system. 

-l':*Exclude federalJy funded expenditures and debt service on bonds. 
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d. Year-ending unencumbered balances** from operating and capital improve
ments budgets for each of the past three fiscal years as well as the total estimated 
cash disbursements from the current fiscal year operating and capital 
improvements budgets of the building owner. These cash disbursements and 
budgets should also be calculated on a per occupant basis with identi:Ocation of the 
percent change between years. .. 

e. The current fiscal year operating budget personnel reductions from the 
previous fiscal year identifying the numbers of personnel cut from the budget. 
Indicate the percent reductions in the numbers of personnel cut. Indicate 
reductions, if any, in non-compensatir:ln items. 

, 

f. The current fiscal year operating budget personnel increases over the 
previous fiscal year identifying the number of personnel added to the payroll. 
Indicate the percent increase in the number of personnel added. Indicate increases, 
if any, in non-compensation items. 

g. The percent change in compensation (salary plus fringe benefits) of all 
personnel employed by the building owner between each of the past three fiscal 
years and the percent change from the last fiscal year to the current fiscal year. 

h. Other information may be provided by the building owners to justify severe 
hardship funding. 

**Unencumbered balances is defined as total revenues of the building owner which 
have neither been disbursed nor committed to a vendor or other party not employed 
by the building owner. 
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EIA-145 FORM APPROVED 
OMB NO. 038-RD402 

PART V: ASSURANCES 

SPECIFIC INSTRUC'TIONS 

Ttis part contains the certifications required of applicants for Federal 
grants. The applicant shall certify in its application for, and acceptance 
and use of Federal fUJlds, that' it will comply v .. ith the laws and regulations 
governi~g these grant programs. 

The Assurances section applies to the original application and to any 
subse~uent modification or amendments. 

Th. Applicant hetrby O'SLfrc-l Or"Id errtifte) ,h01 ht" wd' comply w.thfhe '''9ulotI0"5., pol,eH!'S;, go,dellnrt., end fe-qvlrt"rren',_ In· 

cludino OMS Circular No. A-102 and FMC 74~, as th.y ,.Iue to ttl. application, ace.ptancI and u ... 01 F.-d.rul fund! for this led· 
.... allV ... silted projI'Ct.T ,01.1.0 the App/icont .... ur ... and certlfi ... with ,.p.ct to tho Ilr.nt that: 

1. It po~ legal authority to apply :or the grant; thaI a 
resolution. motion or similar action has been duly 
aOopted or pa~ as an official act of the appJicar,I'S 
governing body. authorizing the filing of the application, 
including all understandings and assurances contained 
therein, and directing and authorizing the person identi· 
fied as the official repre~ntatlve of the applicant to act 
in connection with the applicatIOn and to provide such 
additional information as may be required. 

2. 11 will comply with Title VI of the Civil Rights Act of 
1954 (P.L. 83352) and in accordance with Title VI of 
that Act. no person in the United States shall. on the 
ground of race, color, or national origin, Of excluded 
from participation in, be denied the benefits of. or be 
otherwi~ subjected to discrimination under any pro· 
!/'fam or IICtivity for which the applicant receives Federal 
financial assistance and will immediately take any mea· 
sures necess.ary to eHectlJate ~his agreement. 

3. It will comply with Title VI of the Civil Rights Act of 
1964 (42 USC 2000d) prohibiting employment discrimi· 
nation .... i1ere (1) the primary purpo~ of a -grant is 10 

provide employment or (2) discriminatorY employment 
practices will rl!$Ult In unequal treatment of persons who 
are 0( ~hould be benefiting from the grant aided activity. 

4. It will comply with requirements of the proviSions 
of the Uniform RelocaTion Assistal'lCe and Real Property 
Acquisitions Act of 1970 (P.L. 91·646) which provides 
for fair and eqUitable trealment of persons displaced a5 a 
result of F edera! and federally assisted programs. 

5. It will comply with the provisions of the Hatch Act 
which limit the political activity of employees. 

6. It will comply with the minimum wage and maximum 
hours provisions of the Federal Fair Labor Standards 
Act, liS they apply to hospital and educational instltu· 
tion employees of Stale and local governments. 

7. It will establish ~feguards to prohibit employees 1rom 
using their positions for a purpose that is or gives the 
appearance of being motivated by a desire for private 
gain for them~lves or others, particularly those with 
whom they have family, business, or other ties. 

8. It will give the sponsoring agency or the Comptroller 
General through any authorized representative the ac· 
cess to and the right to examine all records, books, 
papers, or documents related to the grant. 

9. It will comply with all requirements imposed by the 
Federal sponsoring agency concerning special require· 
ments of law, program requirements, and other ad· 

ministrative requircl<)ents. 

10. It will insure that the facilities under its ownership, lease or super
vision which shall be utilized in the accomplishment of the project are 

18 

not listed on the Environmental Protection Agency's (EPA) I ist of Violation 
Facilities and that it will notify the Federal grantor agency of the receipt 
of an)' communication from the Director of the EPA Office of Federal .A.vtivities 
;ndic~ting that a facility to be used in the project is under consideration 
for listing by the EPA . 

1 The r~L.Jl.t,on ..... ruc:.h w. WI..n to bring to your a"ltntlon I. 1 OCF R 455. 
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11. It wlll comply with the flood insurance purchase requirements of Section 102(a) of • 
the Flood Ql!5(:ister Protection Act of 1973, Public Law 93-234, 87 Stat. 975, 
approved December 31, 1976. Section J02(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 cilnY Federal financial assistance for construction or 
acquisition purposes for use in any area that has been identified by the Secretary of 
the Department of Housing and Urban t)'cvelopment as an area having special flood 
hazards. The phrase "Federal financial ~ssistancel\ includes any form of loan, grant, 
guaranty, insurance payment, rebate,~ubsidy, 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, the Archeological and Historic Preservation Act of 1966 (16 U.S.C. 
469a-l et seq.) by (a) consulting with the State Historlc 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 36 CFR 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 established by the Federal Grantor agency to avoid or mitigate 
adverse effects upon such properties. 

13. It meets the eligibility requirements contaIned in 10 CFR 455.41 (for applications for 
technical assistance), or 10 CFR 455.51 (for applications for energy conservation 
measures). 

14. It has or will satisfy the requirements set forth in 10 CFR 455.60. 

15. It has implemented all energy conservation maintenance and operating procedures 
identified in an energy audit or its equivalent (for applications for technical 
assistance), or identified in an energy audit and technical assistance program or 
their equivalents (for applications for energy conservation measures), unless an 
exception is requested as provided in 10 CFR 455.41 (d) and 10 CFR 455.51 (a)(4) 
which permit the applicant to "provide a satisfactory written justificatIon for not 
implementing any specific maintenance and operating procedures.1I (In such a case, 
the applicant has attached a list of the specific maintenance and opera'ting 
procedures not implemented as well as a justification for not implementing each 
procedure. Reference to State or Federal schedules will not be accepted as 
justification for not implementing each procedure). 

16. It will expend funds granted under 10 CFR 455 for the purposes stated in this 
application and in compliance with the requirements of 10 CFR 455 and the approved 
Texas State Plan. 

17. It will obtain from the technical assistance analyst, prior to the analyst pedorming 
work in connec1:ion with a technical assistance program or energy conservation 
measure, a signed statement certifying that the technical assistance analyst has no 
conflicting financial interest and is otherwise qualified to perform the functions of a 
technial assistance analyst in accordance with the requirernents set forth in the 
Texas S'Eate Plan. 

18. It wlll comply with all reporting require'Tlents contained in 10 CPR 455.63. 
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19. It will not enter into any contract relating to an energy conservation measure which 
requires or may require expenditure of more than $5,000 (excluding technical 
ass.istance program costs), that does not conform to the proviSions of the Davls
Bacon Act (40 U.S.C. Sections 276 a-5). 

20. 

21. 

22. 

23. 

It \viU provide the required matching non-Federal funds, including in-kind contribu
tions (limited to the goods and services described in OMS Circular }\-102), and that 
such funds or contributions are directly related to the project. 

It will comply with the civil rights requirement!) pursuant to 10 CFR lf55.3(a)(S). 

It has implemented or wi1l develop and implement a comprehensive energy manage
ment plan within 180 days from the date of this application if credit has been 
claimed toward the grant ranking value for technical assistance or energy conserva
tion measures. 

It will not reallocate any funds, which were previously allocated for energy 
conservation projects by the institution, for any purposes unrelated to energy 
conservation because of the receipt of federal funding. Thus 1 the federal funding 
will supplement and not supplant institutional funds already allocated for energy 
conservation projects. 

Authorized Certifying-Representative (Signature) 
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FORMS 

ENERGY SAVINGS CHART (TABLE A) 

PRELIMINARY ENERGY AUDIT 

• ENERGY AUDIT 

• 
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Complete for ECg Application Only 
TABLE A 

E~ERGY SAVINGS CHART REVlSEa 2lli!80 
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S:].t;ane 
Coal 
Other 
Other 

¥~ .ElE~ttIL MHO~S 4.oNNEt.TE'O T6 "THE t.ONTlt6f..~~At.lsS A iDAO ON THE ElE<:."T1(ll,. SYSTEM. 
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• lete for EeM Application Only • • 
SEE SflHPl.E 'tABl.E II TABLE A REVISED 2/11/RO 

ENERGY SAVINGS CHART 

Date Category of Building Building Use Category Name and Address of Building Own,~r 

Component Institution Name &: 1.0. No. 

Building Name &: 1.0. Number 
Contact Person Name. Address. &: Telephone No. 

I 
Number of Energy Units Saved (Gal .. MCF. KWH. Etc.) Bldg. Siz.e I 

Annual Energy Cost Savings' Annual Btu Saved ! 
Total' Average' ($) 

Annual Btu/GSF Saved By Energy Type' Gross Square Feet i 

i Name of Energy' Cost of Simple 
Natural Other" Total 

I Conserv~tion Measure Payback Renew- Natural Other Oil Electricity , 
Gas 

, 
Mea.ure rr A ($) (Years) able Coal Oil Gas Electricity Total Gal/Btu/Btu KWH/Btu/Btu Btu/Btu ! MCF/Btu/Btu ---.--- .~-

or --- GSF 
GSF 

GSF IBtu/Btu -GSF : 
(1) 0 P. (21 (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) U·j) -GSF (IS) 

" 

" 

I 
, 

-~ 

I ... 
1 ---.. -.-

I 

I . 
I . 
I 1 

-------. 

! I I -

I I '~ 
.. _._- .... 

I I 
,. -',.~,' 

; ! ' 
I Wi '---" 

I 
I 

I ! 
Av. S.P.P.' ' , " 

TOTAL "----j 

, Nanr,· or 1II01.<urp alltl (ost of itll'aSllr~ must be the same as identified in the TA report. Alter name of ECM. cnter "0" if the ECM energy savings Current Energy Cost Rates 
calculation. or fea~ibilily are dependent (OJ upon the installation of one or more of the other ECMs: enter "I" if the ECM energy savings calculations For Energy Types Saved' 
or feasibility .,re Independent of the other ECMs. After "\" or "0". enter page number(s) of TA report where the ECM analysis is located. 

, Tit., al!crtl~" ,<lItl/,lr paY/lUrk is tl,.. tOlal cost of the measure. as detemlined pursuant to 10 CFR 455.42(b)(5)(ii) divided by Ihe e$timateu annual co~t Natural Gas $ /MCF 
r.:tvin!;:s ;l(cruin)l fwm Ihe mr;1'ure. as determined pursuant to 10 CPR 455.42(b)(5)(vil, The annual cost savings must be calculated on the basis of Electricity $ IKWH 
10 CFR 455.42(bJ(5j(vii) as dNOcribed in footnote 1/3. Fuel Oil 112 $'--7CaC 

, Arl/llLfI/ r""rgy ('nst snlllng< OlU<t be calculated by multiplying the number of energy units saved (Gal .. MCF. KWH. etc.) by the appropriate energy Fuel 16 '$-'--lGaL 

cost rate. Identify (',,<t sav'ng< 101 converting to renewable or coal under headings for renewable or coal kols. 4. 5l; also, identify cost savings for Steam '$ _L1b. 

rrnewable or ('oalm parenthr<t"<. n. under the heading.< of tl1l.' Iype(s) of energy being :;owed (ccok 6. 7. 8, 9). Do not duplicate the renewable or ('oal Pur. Steam/Hot Water $ /MMBTU 
responsdsl (eols. 4. 5) and the re<ponse(s) by energy type (eols. 6. 7. 8, 9) For the same ECM in the total column (col. 10). See sample Table A. Chilled Water -$--7'YonHr5.' ______ -0_ .. ~ 

, Th" (/JI/IJln/ {'nrrgy sat-ins, ('a/ndll/inns must be ba~ed on the federal conversion factor~ in 10 CFR 45O.42(a)(11) and the State PEA and EA forms. Propane $ IGaL N 
Identify the annual number (II energy units saved. the annual Btu saved. and the annual Btu saved per gross square foot (GSF). Any increa~cd energy BulanI' $'--/Gal .po 

load~ caused by the operation of the ECM must be considered in calculating the tI"/ annual energy savings. See sample Table A. footnote ("). Coal $ IS. Ton 
, The nl'l'rn/ic simple pny/mck ",'riod (S.P.P.) for all measures is the total {'ost of all measures. as determined pursuant to 10 CPR 455.42(b)(5)(ii). divided Other $ / 

by the eSlnnated annual cnst savings accruing from all the mI'3Sur(";. as determined pursuant to 10 CPR 455.42(b)(5)(vi). The annual cost savings Other ~L __ 
mu<t lot' ".Jlrulalecl on the ha~i~ of 10 CFR 455,42(b)(5)(vii) as dC5cribed in rootnote /13. The total avrrage simple payback period equals the lotal of 
Cllillmn (7.) divided by the total Il£ wlumn (lOL 

, Identify tl ... !'urrrnt cner!;:y ralC'" w ... d in the abnve calculations. The !'nrrgy lost rates arc detcrminvd hy dividing the lotal energy units saved by fuel 
Iy['{' hv thr Itll"j co.t of the fuel type during the pmlr 12 month ['{'lIod. The average anoual rilte mll't be the same as identified in the TA report, 
IlIenlll)l "ol/II'f" ,I u«'d, 

• Idrnt,ly, In llop (t·iumn hf3c11Or.~ 101 'ollwr '. lilt' tYl'e of rnergy hf'illg <ilvrd . 



PRE L 11 Il A R Y ENE R G Y A U D T AUDIT 
DATE' (al) PAGE I' Of 6 

(a) COMPONENT INSTITUTION NAME & 1.0. NO. (b) BUILDlliG (c) BUilDING ADDRESS 

(d) CATEGORY OF BLDG, (e) BUILDING USE CATEGORY (f) BUILDING OPERATOR NAME, ADDRESS & TELEPHONE 

PUOb l !:; { l Pf:\!~8TE NQ~-PBQEII ( l 1~1118~ IBIIlE ! ) 
(9) NAME AND ADDRESS Of OWNER 

(jj) PEA AUDITOR NAME, ADDRESS & TELEPHONE: 

I BAS I C B U I L D I Ii G o A T A 

BUILDING OPERATING SCHEDULE BASIC HVAC CONTROL DATA' SIZE (h) TIME. PERIOD: HRS/OCCUPANTS/% GSF (m) PARTIAL USAGE (n) DAYS 
(j) DAYLIGHT (k) EVE (1) NITE QTR WEEKS % GSF 

M-F / / / / / / CENTRAL BLDG. PANEL (q) YES NO 
1st 

DATE (I) 
SAT / / / / / / 2nd "FCliS" CONNX (5) YES NO 

COI/STRUCTED 
3rd 

/ / I / / / SUN 
14th .. r--

I I M A J 0 R E Ii E R G Y U S r Ii G S Y S T E M S 
' .... 

PRIMRY PRIMRY SPAC,t SPACE DOHESTI C INTERIOR SPECIAL BUILDING 
HEAT COOLING TERMlhAl TERMINAL HOT' WATER LI GHTI NG SYSTEMS t FACILITIES 

SOURCE (u) SOURCE (v) HEAT (w} - COOLI NG (x) SOURCE (y) SYSTEM (;d (aa) 

, IHtAN. ___ % 

FLUOR. ___ % 

H.I.O. ___ % 

III U Ii 1 QUE B U I LOr Ii G C H A R ACT E R rSTICS 

I. YEAR ROUND, 2~ HR,PER DAY OPERATION YES __ HO __ (bb) 6. LIST YEAR & TYPE OF MAJOR BUILDING MODIFICATIONS TOTAL I OF MAJOR HOD_ & 
AND ADDITIONS ADD. 

2. 9 MONTH PER YEAR OPERATION YES __ . NO -- (cc) (99) . 
3. SUMMER PROGRAM USE Yl'.S -- NO -- (dd) 

~ . EVENING CLASS SCHEDULE YES -- NO -- (ee) 

5. BUILDING HAS EXTERIOR FLOODLIGHTING YES HO Uf) 7. OTHER: (hh) 

• • • 

.., 
o 
'" :x ..., .., ,. , 

... , 

N 
c.n 
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PRE L M N' A R Y ENE R G Y A U D r 

PAGE 2 OF 6 
~; 

L 
(b) 8UILOIHG /lAME' 1.0. ':IUM8ER (h) BUILOIHG SIZE (GROSS SQ.FT.) 10 

'" ., :x 
-0 

(b I) COMPONENT IH5TITUTIOH~AME t 1.0. HUH8ER M 
> , 

I V E II E R G Y U S E & COS T 
N o A T A (II) Fa R YE ARE II 0 I H G. AUO • 3 1 HETERED BEn EST I HATE 

E L E C T R I C I T Y II A T U R A L G A S 0 I L - V2 or K p U R C HAS E 0 T H E fI H A L TOTAL 
MONTH 

STEAIHlOT .... ATER CH I LLED .... ATER E HE RGY 
KIiH COST $/K\oIH HeF COST S/HCF GAL COST SIGAL MBTU OR COSTS 

$ S $ 
LB~ t t) 

COST TON HRS COST $ 
(j J 1 (kk) (II) (rrrn) (nn) (00) (pp) (rr) (u) (uu) $ (VY) (ww) $ (xx) 

SEPTEMBER 

OCTOBEI\ 

NOVEMBER 

DECEMBER 

JANUARY 

FEBRUARY 

MRCH ". 1" 
APRI L " 
MY 1 :n 

rt' 
JUNE <: .... 
JULY '. 

Ul 
(ll 
0. 

AUGUST 

CD CD ® 
111 

ANIlUAL AVe. AVG. Q) AVG. @ ~ 
TOTALS I ~ 

lO 

'" 
AtHWAL EHERGY COHSUtiPT I OH 111 BTU'S: (106 identifies the number In millIons) EHERGY UTILIZATIOH IHOEX (EUI) ::: , 

TOTAL ANNUAL BTU'S .... 
(I) (yy) Electrlc:l ty • EUI · BTU l s/FT2/YR CD 

K1.IH X 0.0116 . x 106 BTU BUILOIHG GROSS SQ. Fl. 
. 0 

(2 ) (nl Nat. GH HeF X 1.03 .. x 106 BTU U!l9 ! ,000,000 
Ol (aaa)Fuel all f2 GAL X 0.136690" 1I-IQ6 BTU 

EIJI · (h) 
i 

(It) (bbb)fuel all 16 GAL X o. I ~9690 • x 106 BTU (hhh) BTU' 5/ n 2/YR ' (5 ) (cccl)Sleam/Mat .... ater EUI · MBTU X 1.0 - x lOb ~iU I 
or i (6) (ccc2) Steam 

. ENERGY COST INDEX (EC~ LaS x O.nnll~1) " 106 BTU ! 
(I) (rldd)Chll'ed lialer !' 

I Eel TOTAL ANNUAL ENERGY COSTS S/FT2/vR Tall HRS x 0.012 - x 106 BTU · . 
(8) feee) Prooane or Butane GAL BUILDIHG GROSS SQ. FT. 

X 0.095475" ~.~ BTU I 
Eel · (xx) TOTAL 

(h) 
(Ill ) _______ $/ FT2/YR 

x Uff) -----...:.;...,;.::. 

I 
x 10~BTU. EC I • 

L--___ ..... ____ ..... ______ ~ ______ ..... ________ ~(~9~99~l __ T_OT_A_L_AN_I_IU_A_L_B_T_U_'S~·_=====;;~====="==106 BTU _______________________________ .......... _______ ~ 

Other fuel 



PRE L M N A R Y ENE R G Y A U D T PAGE J OF 6 

(b) BUILD ING AAtlE &- 1.0. (b I) COMPONENT INSTITUTION HAME t 1.0. HUMBER 
.., 

HUMBER 0 
;0 
:r 

V E II E R G Y CON S E R V A T ION ACT I V I T rES ." ,., 
» , ..... 

I. IIA ME 0 F EHERGY MANAGER FOR SUI LD I NG: (JJJ) 
2. HAS \lORK IIHICH PARTIALLY OR FULLY SATISFIES THE REQUIREMENTS OF AN ENERGY AUDIT ON THIS BUILDING BEEN ACCOMPLISHED PRlOR TO 

liltS "PEA" DATE1 __ YES, __ NO. (kkk) 

3. HAVE ANY DETAILED ENGINEERING STUDIES BEEN CONDUCTED ON THIS BUILDING OR ITS S'fSTEMS PRIOR TO THIS "PEA" oATE1 ---YES 
NO. (Ill) IF "YES" HAME S Y S TEM S STUO lEO. (rrmn) 

~ . HAVE ANY ENERGY CDNSERVATIOH MEASURES BEEN CONSIDERED OR IMPLEIIENl'ED ON TttlS BUILDING PillaR TO THIS "PEA" DATE1 --- YES 
NO. (nnn) IF "YES" LIST THESE MEASURES BELO~ WITH ESTIMATES OF THEIR COSTS , ENERGY SAVINGS. IF AVAILABLE: 

(000) ~ 

~ fD 

•. -
S. GENERAL ~UO IT COMMENTS: (ppp) 

M,4. 

6, 00 YOU INTEND TO COHOUeT AN "ENERGY AUDIT" OF TillS BUILDING? (rrr) \IES No 

• • • 
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P R E L M N A R Y E N E R G Y A U D T PAGE 4 OF 6 

(b) BUILDIHG NAME & 1.0, NUMBER (bl) COMPONENT INSTITUTION NAME & 1.0. NUM8ER 
7 .. 

VI R E H E W A B l E E N E R G Y RES o U R C·E P 0 T E H T I A l 

I. BulLOING LOCATION: __ URBAN. __ SUBURBAN. ___ RURAl. AREA. 2. BUILDING HEIGHT: __ STORIES. 

J. IS OPEN LAND SUCH AS FIElOS, YAROS. PARKING AREAS. IIHleH IS NOT HEAVILY SHADED BY TALl BUILOI~GS. TREES, OR OTHER OB-

SHUCTIOHS AVAILABLE IH THE IHMEDIATE VICINITY OF THE BUILDING? __ YES __ NO. 

~. IS APPROXIMATELY ONE-HALF OR MO~E OF THE BUILDING'S ROOF AREA OR SOUTHERN ORIENTED IJALL SURfACES HEAVILY SHADED 8Y TREES, 

SHRUBS, BUILDIHGS OR OTHER OBSTRUCTIONS1 __ YES _HO. 

S. GENERAL DESCRIPTION OF aUILDING SHAPE: _SQUARE. __ RECTANGULAR, __ H-SHAPEO, __ E-SHAPEO. __ T-SHAPEO, 

_L-SHAPEO, __ X-SHAPED, _Y-SHAPEO. __ O-SHAPEO. 

6. ROOF DATA: __ FLAT. __ PITCHED. IF PITCHED, IS PITCH ORIENTED TO 50UTH7 __ YES _NO. 

7. EXISTING ROOF OBSTRUCTIONS: __ NONE. __ CHIMNEYS. __ SPACE CONDITIONING UNITS. __ IJATER TOIJERS, 

8. SOUTH FAC IJIG 

9. SOUTH FACING 

10. PRIMARY SPACE 

IJAll MAlERIALS: 

IIAlL GLASS AREA: 

HEATING SYS TEM: 

N 

__ EQUI PI1ENT PENTHOUSES. _STA I RIJELLS. _OTIiER PERHA~EIIT ROOF HOUNTEO STRUCTURES, 

___ HASONRY, ...--1/000, _ALUIUHUH. __ GLASS, __ STEEL, __ COHIlIHATIOH, 

__ LESS THAN 25%. _25-7 5t, __ MORE THAN 75%. 

__ OUTSIDE BUILDING, _INSIDE BUILDING; IF INSIDE BUILDING, IS IT LOCATED 

__ IN BASEMENT, __ ON GROUND FLOOR. __ ON 1I.00n IS INSIDE BUILDING HEATING SYSTEH 

Of' __ CENTRAL TYPE, __ MULTIPLE UNITS. OR __ COHBINATION OF Bonn : 

II. PRIMARY DOMESTIC HOT WATER SYSTEM: _. __ OUT510£ BUILDING, _INSIO£ 8UILOING: IF INSIDE BUILDING IS IT LOCATED 

__ IN BASEMtNT. __ ON GROUND FLOOA, _ON ROOF? IS II\SIOE BUILDING OOHESTIC 

HOT )JAHR SYSTEM OF __ CENTIlAl, TYPE, __ MULTIPLE UNITS, OR __ tOH6IHATIOH Of BOTH1 . 
12. ARE ANY OF FOLLOIiING ENERGY SOURCES AVAILABLE TO THIS IHMEOfATE BUilDING LOCATION? • 

(.) YEAR A~OUND STEADY. CONSTANT WINO VELOCITIES. 10 MPH MIHIHUIi __ YES ___ NO. (b) NATURAL IIATER STREAM OF MINII1UM 

10 FOOT HEAD. CONSTANT YEAR AROUHD FLO .... _YES __ HO. (el NATURAL 1i0T GROUND \lATER '.tELLS (CEOTHERHAL ',JELLS) ___ YES 

__ NO. (d) SEACOAST TIDES OF B FOOT OR GREATER __ YES __ NO, (e) SOURCE OF LOW COST FOREST TIM8ER BY-PRODUCTS 

__ YES __ NO. (f) ANY OTHER REIIEIJABLE ENERGY SOURCE YES __ NO; IF YES, DESCRIBE ___________ _ 

... 
0 

"" :s. 
." ,.., 
> • or 

N 
00 
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1.0 

2.0 

3.0 

PRE Ll M N A R Y ENE R G Y A U D 

BUILDING NAME & I. D. NUMBE R (b1) COMPONENT INSTITUTION NAME 

B U I L 0 J N G E N E R G V S A V I N G P 0 T E N 

(utl C H ART o F POT E N T I A L ENE R G Y 5 A V I N G S 

AHNUAL ENERGY USE: (SEE EUI PAGE PEA-2) BUILDING MODIFICATION POTENTIAL: 

oiu/sg.FT./YR. ~F U BUILOING AGE & REKAINING LIFE (R.L.) ~F 

~OO,OOO AHD ABOVE 9 NEil (1-5 YRS) OVER 40 YR. R.L. 3. (, 

300,000 TO 400,000 S NE~ (1-5 YRS) UNDER 40 YR. R.L. 3.2 
200,000 TO )00,000 7 RECENT (5-15 YRS) OVER 40 YR. R.L. 2.S 

100,000 TO 200,000 6 RECENT (5-15 YRS) UNDER 40 YR. R.L. 2,4 
LESS THAH 100,000 5 OLD (OVER 15 YRS) 2.0 

IlATiO OF OCCUPANCY/SPACE UTI L I ZATI ON HOllRS OLD (OVER IS YRS) LESS THAN 5 YR. R.L. 0.0 

TO HVAC EQUIPM£NT OPERATlIlG HOURS: 4.2 TOTAL ~ALL AREA PERCENT GLASS & 

OCCUPANCY/UTILIZATION HRS. INFILTMTION: .. RATIO HVAG OPERATING HOURS ; GLASS RANGE -
UNDER 0.20 14. " OVER 40% GLASS ,,: 5 

0.2 TO 0.4 12. B LARGE INFILTRATION 4.0 
0.4 TO 0.6 11.2 UNDER 40% GLASS 3.5 
0.6 TO O.B 9.6 LOV INFILTRATION 3.0 
0.8 TO 1.0 8.0 UNDER 15% GLASS 2.5 
RATED CAPACITY OF HEATING' COOLING EQUIPMENT; 1t.3 lIGHTING LEVELS POTENTIAL REDUCTION: 
COHBINEO HVAC CAPACITY I H STUH X 106 RAIlGE 
40 ANO ABOVE 9 REDUCED TO 3.0 ~/SQ.FT. 6.3 
25 TO 40 B REDUCED TO 2.0 - 3.0 V/SQ,FT. 5.6 
15 TO 25 7 REDUCE~ TO 1.0 - 2.0 V/SQ.FT. 1.,9 

5 TO 15 6 CAN REDUCE BY SVITCHING ,HANGES 4.2 
BElOIi 5 5 LIGHTING LEVEL!: CJ.N~OT B~ ilEDUCED 3.5 

. 

• • 

T PAGE 5 OF" 6 

I: I. O. NUMBER 

T I A L 

4.1t PREDOMINANT HVAC SYSTEM: 

TYPE IIF' 

DUAL DUCT OR REHEAT 12.6 
HULTIZONE OR INDUCTION UNITS 11.2 
ROOFTOP, PACKAGED IIALL UNITS, 
OR UNIT VENTILATION 9.8 
FAN-COIL, VAV, OR HEAT/VENT ONLY UHltl.4 
RADIATION, UNIT HEATERS (NO FAN SY5.».0 

4.5 NORMAL .OUTS I DE A I R SUPPLY PERCENTAGE: 
RANGE \IF 

. 75 TO 100% 8. I 
50 TO. 75t 7.2 
25 TO sot (,.3 
10 TO 25% 5.4 
INFILTRi·"iION ONLY VITH TOILET EXHAUST 4.5 

1t.6 FAN ENERGY: GROSS SI.OG. 
FAN STATIC PRESS. SQ. FT .IrAN HP \IF 

10" OR ABOVE ~ .200 SQ.FT ./HP 5.4 
a" SP TO 10" SP ",600 SQ.FT./HP 4.8 

6" SP TO B" SP ~OOO SQ..FT.lHP 4.2 

It" SP, TO 6" SP ~IS00 SQ.FT./HP 3.6 
UNDER It" SP ~2000 SQ..FT./HP 3.0 

• 

.., 
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PRE L 'I M N A R Y 

Tb1 8 U ( L 0 I NG NAME & 1.0. NUMBER 

V r I B U I L 0 I N G E Ii E R G Y 

CHART OF POTEI'lT I AL EIlERGY SAV-I NGS (Cont,inued) 

4.7 HVAC CONTROL SYSTEM: 

CONDITION '.IF 

OUTSIDE AIR & RELIEF DAW'ERS HANG OPEN 5.4 
INnPERATrVE CONTROLS 4.8 
HO WRITTEN PREVEHTIVE MINT. PROGRAI\ 4.2 
CONTROLS ARE SERVICEO REGULARLY 3.6 
COHTROLS UHDER HAIHTEAAHCE CONTRACT 3.0 

4.8 BUILDING PROCESS ENERGY BASE LOAD: 

%, 0 F TOTAL LOAD WF 

20% BASE LOAD - COULD REDUCE '1..7 
IS!!: BASE LOAD - COULD REDUCE 2.4 
Tot BASE LOAD - COULD REDUCE 2.1 
5t BASE LOAD - COULD REDUCE I.B 

IlO REDUCTIDH OF BASE LOADS POSSIBLE 1.5 

4.9 HVAC HEAT RtCOVE!lY.~ 

RAHGE Wf 

100% O.A., RECOVERY FEASIBLE 4.5 
7S% O.A •• RECOVERY FEASISLE 4.0 
SOtO.A., RECOVERY FEASIBLE 3.5 

100% O.A., RECOVERY 0 I FF I CULT 3.0 . 
HEAT RECOVERY NOT FEASIBLE 2.5 

..... ~ 
~.IO USER RETROFIT TOLERANCE: 

RANGE \.IF 

USER CAN TOLERATE /\AJOR RETROFIT ~.S 

USER CAN TOLERATE MINOR RETORFIT 3.5 
USER CAHHOT TOLERATE ANY DISRUPTIONS 2.5 

i 

• 
ENE R G Y A U D T 

(b 1) COMPOHEHT INSTITUTION AAME , 1.0. HUMBER 

S A V I N G .p 0 T E N T I A 

EtlERGY SAVING POTENTIAL TABULATION (uuu) 

ITEH 

1.0 ANNUAL WERGY USE 

2.0 RATIO UTILIZ. HRS. TO OPER. HRS. 

3.0 RATED CAP. OF HVAC EQUIP. 

I 
4.1 BUILDIHG AGE & LIFE EXPECT. 

Q.2 PERCENT GLASS I; INFILTRATIOH 

4.3 LI GHT I HG LEVELS 

4.4 HVAC SYSTEK TYPE 

4.5 OUTSIDE AIR RATIO 

4.6 FAft ENERGY 

It.7 HVAC CONTROL SYSTEM 

4.B BUILDIHG BASE LOAD 

lj.9 HVAc HEAT RECOVERY 

4.10 USER RETROFIT TOLERANCE 

TOTAL 

• 
PAGE 6 OF 6 

L (CONT 'i) 
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ENE R G Y A U D T 
lll~"'I'1 IIlIIlitor Cerllflcllt 100: I hereby certify lhat r, (name of auditor), hnve partldpated fully in the Energy lIuditor Trnining 1"'0-
CJr~1II d"vl'lopctl uy the Governor's Office of Energy Resources conducted at (address of tr<llnlng site) by 
(SI'1lI1o,'"'ill\J 119()ncy-I'1~truclorl 011 (dal~), or In lieu of iltlending the trainln!! session, have completed -C7iOTClassroom hrs)lio'iirSOf 
",IIII."li<l'1.1J COlJr~er, ,1I1Mo,' oll-lile-job experience In analyzing and/or operating the mechanical and eleclrical and other--encrgy ll~il1'l systelll~ of Lhe lype of 
llltlldill~1 or complex helng iludi ted. I.have attached a copy of official educallonal transcripts andlor resumes of previous aprl iCilulC' "lPrk ('xperieoce in-
cilltiim) the address i}lId telephone numbers of such employers) f J have claimed past educalion and/or work experience in I ieu of attendiny the official train
i'II1 prl)(Jr<IIII. I furLhe,' certify thal I am not rf!Sllr)nslble for the day-to-day operalions of the bui Idlng alld lhal a full disclosure of any financial inleresl 
Vlhlch I milJht 11i\vC ,'elntlftc) to this enerHY audit Of' any energy conservation measure is attacherl hel·eto. I also certify lhat the energy audit was con-
""ell'd in accordance with the requirements set forth under 10 CFR Part 450, paragraph ',50.43 of the regulation which was published In lhe Federal Register 
ddllJd Apr! I Z, 19'/9. _.____ . M ________ _ 

Siqnature of Energy Auditor Energy Aud i tor Cert If icate Number Organization of Audj tut" Date .. .. 

(b) (c) FOLLOWING PEA FORMS COMPLETED ATTIICHED HERETO: 
IlUIL.OING BUILDING SIZE {GROSS SQ. FT.J" 

(d) ,(d) ,(e) ,(el) ,(f) ,(f\) 

(b I) PEA-l m-z PEA-3 i>EA-1l PEA-S ~ 
COMPOIlEIH INSTITUTION liME I> 1.0. !WMBER mAE AND ADDRESS OF OWNER 

THE CONTENT OF Till 5 AVO I T FORM IS DESIGNED TO MEET THE REQUIREMENTS OF FEDERAL REGISTER, IIPRll 2, 1979. VOL. 4", No. 64, PI\RA. 450.43 

J D E S C R I P T I V E B U I L D I N G D A T A 

~ LIST MAJOR ClIlINGeS IN "FUNCT IONAl USE" OR "MODE OF OPERAT ION" PLANNED FOR NEXT 15 YEIIRS: 

(9) 

'- -
II FOR BUILDINGS OVER 200,000 GROSS SQUARE FEET AREA, PROVIDE THE FOLLOWING 1M GENERIIL BUILOING & SYSTEMS CONDITION: 

FROH IIV/II LMLE OIlTIl (AD) OR BY REASONABLE ESTIMATE (BE) I DENTI FY SOURCE ! (y) 

I II IILl B\.IINKS. 
1-, I 2.1 PEIIK ELECTRICAL DEMIINO IN KW: (bl 

MONTIIS lli.lL-, , , OAY (j) • , . --- ---
HOUR OF OilY ik) , , 

2.2 PROVIDE BELOW TilE IINNUIIL ENERGY USE OF THE MIIJOR BUILDING 

SYSTEM BY fUEL TYPE: I : 

MIIJOR ElECTR I C ITY NA rURAL GAS /12 Of l CENTRAL PLANT THERMAL 

SYSTfM 106 BTU 106 STU J06 BTU STEAH'6IlOT WATER CHILLED WATp 
6TOTAL 

KWH (m) Mcr Gill (r) 
10 BTU 

( I) (n) (0 ) (p) ( s) (t) 10 BTU TON HRS. 10 BTU 
( uJ (v, (w) 

-

aru CONVERSION fACTORS (I\') (106 Identifies the number In millions) 

Elr;C. KWH X 0.011,600 - 10
6 

BJU STEIIH/HW I1HBTU x 1.0 . 106 
BTII -

HIIT.GIIS. HCr X 1.03 - 106_~TU STEIIM 
, 

106 
LAS x 0.001,390 "' RTU 

OIL HZ !ll\l X 0.133,690 - 106 
B)U Clf.l.II\1ER rOI-l IIR )( O. 0 I 2 , 000 ~ 10

6 
IITlI -.- ---- i'o6· Rro 

011 p(, (;fll X 0.149,690 - 106 OTHf;R II -IlIU 01 IIF R -----' ------ x --- .. '106 - IlTU .. ., . --

• • • 

. 

I 
1 

, 
: 
, 

~ 
(1) 
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en 
(1) 
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(J1 

" l-' 
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(b) Ie) (b I) 

BUILDING NAME BUILDING SIZE (GROSS SQ. FT .j COMPONENT INSTITUTION NAME & I .0, NUMBE~ 

1 DES C R I P T I V E 8 U I L o I N G, D A T A (CONTINUED) 

4.0 CLIHATIC FACTORS: 

~. I AVERAGE ANNUAl. HEATING DEGREE DAYS 4.2 AVERAGE ANNUAL COOLI NG DEGREE DAYS 

4.3 AVERAGE MONTHLY SOLAR INSOLATION, HORIZONTAL SURFACES IN BTU/SQ. FOOT AND WIND VELOCITY IN MPH 

JAIl FEB MAR APR MAY JUN JUL AUG SEP , OCT NOV DEC 

SOLAR (A) I 
WIND VEL.(B) I I ! I I I I ! I I I 
2..:E. ROOF CHARACTERISTICS: 

5.1 PRIHARY STRUCTURAL COMPONENT: __ STEEL, __ WOOD, __ RE I NF. CONC., __ OTHER, SPEC I FY 

5.2 ROOF SURFACE: --BUilT UP, __ SLATE, __ TilE, __ WOOD SHI NGlES, __ COMPo SHINGLES, __ OTHER 

I I ENE R G Y CON 5 E R V A T I o N MAl N TEN A NeE & OPE RAT ION PRO CEO U RES 

J..:..Q.. COMPLETE FOlLO'.l1 NG TABU' US I HG MHlIAL TOTALS FOR FI SCAl YEARS ENTERED, CONVERS I ON FACTORS LI STED ON FORM EA-1. & TOTALS OF BTU 
CONSUMPTION PER YEAR. 

I 

I 
I~ 

" 

P 
I 

J~ 
..0 

:xl 

-:: 
r 

c , ., 
.-
, , 
I 
J 

" 

PROVIDE l~lFDRMATION FOR INDIVIDUALLY METERED BUilDINGS ONLY. USE ACTUAL DATA. ( 106 Identifies the number In mill Ions) 
1 

,..-- ..... -- FT~-1 FISCAL I ELECTR I CITY (aa) NATURAL GAS (bb) 12 OIL (ee) CENTRAL PLANT THERMAL (dd) (ee) TOTAL BTU/GROSS SQ. 
I -YEAR BTU X 106 BTU X 106 GAL X 106 STEAM-HOT WATER CHI L LED WATER (ff) TOTAL BTU X 106 KWH MCF BTU ,-

(z) MMBTU TON HRS. BTU X 106 . 

BASE YEAR 
X X X X X X X X X X X X X X X X X (ee) Btu/GSF 

X r. X X X X X X X X X X (fn x 106 Btu 

OMPARISON 
X X X X X X X X X YR. X X X X X X X X (ee) Btu/GSF 

X X X X X X X X X X X X (ff) : x 106 Btu 
AST FULL YR (ee) X X X X X X X X X X X X X X X X X Btu/GSF 

X X X X X X X X X X X X (ff) x 106 Btu 

k..Q.. LIST OF MAINTENANCE PROCEDURES AND OPERATING PROCEDURES WHICH HAVE BEEN IMPLEMENTED OVER ABOVE TIME SPAN OF YEARS TO REDUCE ENERGY CONSUMPTION. 
--") 

(gg) 

(BASE YEAR:BTU!SQ. FT.) (hh) (~E;SSER r;O/:IPM I·SON (JJ) • (kk) - YEAR: BTU/SQ. FT.~· ' BTU/SQ •. FT. REOUCTION 

I (kk) . + (hh) .• (11) 

BTU/SQ. FT. REDUCTION BASE YEAR:BTU/SQ. FT. % REDUCTION FROM BASE YEAR 
I . . "'Move Btu dpcim,,1 pOint 51)< places to the right before d,lvldlng by GSF since Btu IS expressed In millions • 



'E N ERG Y A U D T 
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(b) (c) (b 1) 
BUILDING OR COMPLEX NAME (, 10 NUMBER BUILDING SIZE (GROSS SQ. FT.) COMPONENT INSTITUTION NAME & 1.0. NUHBER 

III R E COM MEN 0 E 0 ENE R G Y CON S E R V A T ION H A I N T ENANCE & OPE RAT ION PRO CEO U RES 

PROVIDE FOLLOWING RECOHMENDATIONS BASED ON AN ON-SITE INSPECTION OF BUILDING: 

I. SCIl£DULED PREVENTIVE MAINTENANCE PLAN. RECOMMEND (11111) YES NO: IN EXISTENCE (nn) YES NO 

2. PROVIDE A GENERAL ESTIMATE, EXPRESSED AS A RAIlGE, OF ANNUA~ ENERGY SAVINGS & ANNUAL ENERGY COST SAVINGS ~HICH COULD RESULT FROH I HPLEHENT I NC THE 
fOLLO~ING HAIIlTENAHCE (, OPERATING PROCEDURES. 

SYSTEH CHANGES VALUES % ENERGY % COST SYSTEM CHANGES % ENERGY % COST 

V~NT I LAT I ON SYST~M OP~RATIO~ % WATER SYSTEMS OPERATIONS % 
SUB-TOTAL (00) (pp) SUB-TOTAL (vvl (ww) 

REDUCED VENTILATION 2.0 REPAIR ALL LEAKS 0.5 

VARIABLE VENTILATION 1.0 REDUCTION OF WATER CONS UHPT I ON (FLOW RE5TRICTlONb.5 

UNOCCUPIED AREA VENTILATION SHUT DOWN 0.5 REDUCE 1i0T \.lATER TEMPERATURE 1.0 

REPAIR or CAULKING & WEATHER STRIPPING 0.5 INCREASE CHILLEO WATER TEHPERATURE 1.0 

HAINTEliANCE & REPAIR OF OPERATING CONTROLS 1.0 UTILITY PLANT & DISTRIBUTION SYSTEM OPERATION 
SUB-TOTAL bod (yy} 

tl~ATING ~ COOLING SY~T~H QPERATION SUB-TOTAL EQUIPMENT CLEANING 0.5 
(rr) (55) 

CHANGE IN THERHOSTAT COt:TROL SET POINTS 2.0 ADJUSTMENT OF AIR/FUEL RATIO 0.5 

I"IIIIV'fl' 111'1\11111 ltlfhli,1\I,o" C,'Vrl\\ 1.11 ( (lilli\!' 1 IllN IHIN I '1\11 I Nil • I'IINI n(11 \1. \ 

RESET OF AIR & WATER TEMPERATURES 2.0 ADJUSTMENT ~7 OR/VES, FANS, HOTORS. ETC. 1.0 

UNOCCUP,ED RESET OR ~HUl DOWN Of ~Y~rEH 2.0 ~llAM InAP MAIHIEHAHCE /.5 

SHUT DOWN NOH-CRITICAL EXHAUST SYSTEKS 1.0 PIPE INSULATION REPAIR 1.0 

LIGHTING SY~T~MS OP~RATING SUB-TOTAL OTHER KAINT~NANCE & OPERATION PROCEDURES SUB-TOTAL 
(t t) (uu) (zz) (aaa) 

REDUCE ILLUHINATION LEVElS 3.0 

MAXIHIZE USE OF DAYLIGHT 1.0 

INSTALL HIGH EFF I C I ~HCY LAMPS 1.0 

REDUCE OR DELETE EVENIHG CLEANING HOURS 2.0 

TOTALS 

• • • 

.., 
'" ,. 
:x 

~ , ....., 
\D ,. ,., 
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'" ,., 
'" .... , .... .... 
I ...., 
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(b) _ (e) (bl) 
BUILDING OR COMPLEX NAME- &' 10 NUMBER BUILDING SIZE (GROSS SQ. FT.) COMPONENT INSTITUTION NAME t 1.0. NUMBER 

IV E Ii ERG Y COli 5 E R V A T I U Ii RETROF I T R E COX M E Ii 0 A T I o Ii S 

.hQ.. BASIC BUILDING DATA: 1.1 ANNUAL ENERGY USE (bbb) BTU/GROSS SQ. FT. PER YEAR 

\.2 ANNUAL ENERGY COST (eee) $/GROSS SQ. FT. PER YEAR 

1.3 DESCRIBE PHYSICAL CONDITION OF BUILDING ENVELOPE: (ddd) 

1.4 DESCRIBE PHYSICAL COHDITION OF BUILDING ENERGY USING SYSTEMS: (eee) 

1.& BASED ON 1.1, 1 .2, 1.3, AND/OR 1.4 ABOVE INDICATE THE NEEO t POTENTIAL FOR ENERGY CONSERVATION RETROFIT IMPLEMENTATION. BRIEFLY OUnlNE 
RECOMMENDED RETROFIT OPTIONS: 

( fff) 

~ 
BASED ON DATA NOTED IN SECTION VI, FORM PEA-4 t ITEMS 4.0 , 5.0, FORM EA-2 THE AUDITOR SHALL INDICATE ~HETHER OR NOT THE BUILDING CONDITIONS AHD/OR 
SITE CHARACTERISTICS PRESENT AN OPPORTUNITY TO APPLY SOLAR HEATING AND/OR COOLING SYSTEMS, DR SOLAR DOHESTIC HOT ~ATER HEATING SYSTEMS. _____ YES, _____ HO 

V ENERGY CON S E R V A T I o Ii RETROFI T ASS E S SHE Ii T !--
.hQ.. DESCRIBE PROPOSED ENE~GY CONSERVATION PROCEDURE (Eep) : (999) 

. : 
, 

l.JL ESTlI'ATE OF INSTALLED COST OF ABOVE ECP: (hhh) $ 

H. ESTII'ATE OF ANNUAL ENERGY COST SAVINGS FOR ABOVE ECP: (III) $ 

!!..:..Q. PROJECTEO S IHPLE PAYBACK PERIOD FOR ABOVE ECP H~ YEARS: 

ITEM 2.0 $ - . ITEM 1.:2. $ . YEARS 
hhh .. (III) (J J1) 

THE IMPLEMENTATION OF ENERGY CONSERVATION MIHTENAHCE AHO OPERATING PROCEDURES ARE A PREREQUISITE CONDITION fOR eLIGIBILITY FOR RECEIVIHG FEDERAL ASSISTANCE 
UHOER THE TECHNICAL ASSISTA/ICE PROGRA/i AS DESCRIBED III 10 CRF PART 455 1 D.O.E. RULES,. REGULATJONS. 

.., 
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GLOSSARY OF COMMON ENERGY TERMS 

Absorption Chiller: A refrigeration machine using heat as the power input to generate 
chilled water. 

Air Changes: Replacement of air in a room over a period of tim(, Often in cubic feet per 
minute (CFM). 

Alternate Energy Source: A non-depletable energy source such as solar, geothermal, 
wind, etc. 

Ambient Air: Existing air. 

Ancillary: Miscellaneous energy consuming equipment. 

Average Occupanc:y: The number of people in a building over a 24-hour period. 

Ballast: A device useci in starting circuit for fluorescent and high intensity discharge 
lamps. 

Base: A selected time unit with consumption level or dollar amounts to which all future 
-- usage or costs are compared. 

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 required to raise one 
- IJol:nd of water one degree Fahrenheit. 

Building Envelope: All external surfaces which are subject to climatic impact; for 
example, walls, windows, moi, floor, etc. 

Centigrade: The temperature scale on which the freezing point of water is 0 degrees and 
the boiling point is 100 degrees at sea level. 

Centrifugal Chiller: 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 generaliy more efficient at high pressure 
than forward-curved fans. 

CFM: Cubic feet per minute -- usually refer to air change. 

Chillers (CentrifugaI): A refrigeration machine using mechanical energy input to drive a 
centrifugal compr'essor to generate chilled water. 

Chimney Effect: The tendency of the cold, denser outside air to replace the heated air 
through penetrations such as doors, cracks, fireplaces, etc. 

Coefficient of Performance: The ratio of the rate of heat removal to the rate of energy 
input, in consistent units, for a complete refrigerating plant, under designated 
operating conditions. 

12-1 
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Coefficient of Utilization: Ratio of lumens on the work plane to total lumens emitted by 
the lamps. 

Cold Deck: A cold air' chamber forming part of a ventilating unit. 

Condensate: Water obtained by changing the state of water vapor (i.e., steam or moisture 
in the air) from a gas to a liquid usually by cooling. 

Condenser: A heat exchanger which removes heat from a vapor changing it to its liquid 
state. (In refrigeration systems, the component which reject heat.) 

Conduction: Method of heat transfer where heat moves through a solid. 

Control: Any device for regulation of a system or component, manual or automatic. 

Convection: Method of heat transfer where heat moves by motion of a fluid or gas, 
usually air. 

Cooling Tower: A device that cools water directly by evaporation. 

Damper: A device used to vary the volume of air passing through an air outlet, inlet or 
duct. 

Degree Days: This is the average of the daily maximum or minimum temperatures of any 
given C',ay. The degree day value for any given day is the differences between 65 
degress and the mean daily temperature. Example: Mean daily temperature of 50 
degrees -- the degree days are 65 minus 50 degree days. They measure the severity 
of the entire season. 

Demand Load: The requirement of electric energy measured In 15 minute cycles for 
commercial operations. The price of electric usage is directly related to the level 
of this demand. The higher the demand, the higher the cost per electrical unit. 

Direct Expansion: Generic term used to describe the refrigeration systems where the 
cooling effect is obtained directly from the refrigerant (e.g., refrigerant is 
evaporated directly in a cooling coil in the air stream,) 

D.O.E.: 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. 

Dry Bulb Temperature: The measure of the sensible temperature of air. 

Economizer Cycle: A method of operating a ventilation system to reduce refirgeration 
load. Whenever the outdoor air conditions are more favorable (lower heat content) 
than return air conditions, outdoor air quantity is increased. 

Efficac of Fixtures: Ratio of usable Ught to energy input for a lighting fixture or system 
lumens/watt. 

" 

• 

Energy Conservation Project (ECP): 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.) 

12-2 
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Energy Conservation Project (ECP): A group of related Energy Conservation Measures 
within a building. 

Energy Utilization Index (EUI): A reference which expresses the total energy (fossil fuel 
and electricity) used by a building in a given period (month, year) in terms of 
BTU 's/gross conditioned square feet. 

Enthalpy: For the purpose of air conditioning enthalpy is the total heat content of air and 
is expressed in units of BTU/lb. It is the sum of sensible and latent heat and ignores 
internal energy changes due to pressure change. 

Evaporator: A heat exchanger which adds heat to a liquid changing it to a gaseous state. 
(In a refrigeration system, it is the component which absorbs heat.) 

Foot-candle: illumination at a distance of one foot from a standard candle. 

Gross Square Feet (GSF): The total number of square feet contained in a building 
envelope uSing the floors as area to be measured. 

Heat Gain: As applied to HVAC calculations, it is that amount of heat gained by a space 
from aU 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, Latent: The quantity of heat required to effect a change in state. 

Heat Loss: The sum cooling effect of the building structure when the outdoor 
temperature is lower than the desired indoor temperature. It represents the amount 
of heat that must be provided to a space to maintain indoor comfort conditions. 

Heat, Sensible: Heat that results in a temperature Change but no change 1n state. 

Heat, 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. 

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. 

Horsepower: British unit of power, 1 H.P. = 746 watts or 42.408 BTU s per minute. 

Hot Deck: A hot air chamber forming part of a ventilation unit. 

Humidity, Relativ~: 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. 

Life Cycle Cost: The cost of the equipment over its entire life including operating and 
maintenance costs. 

Load Profile: Time distribution of building heating, cooling and electrical load. 

12-3 



Lumen: Unit of luminC)us flux. ---
Luminaire: Light fixture designed to produce a specific effect. 

Make-up: Water supplied to a system to replace that lost by blow down, leakage, 
evaporation, etc, 

Modular: System arrangement whereby the demand for energy (heating, cooling) is met by 
a series of units sized to meet a portion of the load. 

NECPA: The National Energy Conservation Policy Act. 

Orifice Plate: Device inserted in a pipe or duct which causes a pressure drop across It. 
Depending on orifice size, it can be used to restrict flow or form part of a 
measuring device. 

Orsat Apparatus: A device for measuring the combustion components of boiler or furnace 
flue gases. 

Outside Air: Air taken from outdoors and therefore not previously circulated through the 
system. 

PEA: Preliminary Energy Audit. 

Piggyback Operation: Arrangement of chilled water generation equipment whereby 
exhaust steam from a steam turbine driven centrifugal chiller is used as the heat 
source for an absorption chiller. 

Plenum: A large duct used as a distributor of air from a furnace. 

Power Factor: Relationship between KVA and KW. When the power factor 1s one, KVA 
equals KW. 

Radiation: The transfer of heat from one body to another by heat waves without heating 
the air between the bodies. 

R-Value: The resistance to heat flow. 

Seasonal Efficiency: Ration 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. 

Software: Term used in relation to computers normally describing computer programs and 
other intangibles. 

Therrn: A unit of gas fuel containing 100,000 BTU s. 

Ton of Refrigeration: A means of expressing cooling capacity: I ton = 12,000 BTU/hour 
cooling (removal of heat). 

lUI Value: A coefficient expressing the thermal conductance of a composite structure in 
BTU's per (square foot) (hour) (degree F tempemture difference). 

Yelling Reflection: Reflection of light from a task or work surface into the viewer's eyes. 

12-4 



Vaeor Barrier: A moisture impervious layer designed to prevent moisture migration. 

Wet Bulb Temeerature: 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. 

Sources: Total Energy Management, op. cit., pp. 75-76 and "University of Texas Energy 
Management Plan," Board of Regents, University of Texas, 1979. 
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ENERGY TERMS AND SOURCE CONVERSION FACTORS 

Energy Use Terminology:* 

KWH = Kilowatt Hours = 1,000 Watt-Hours 

BTU = Unit of Energy 

MBTU = 1 x 103 BTU = 1,000 BTU's 

MMBTU = 1 x 106 BTU = 1,000,000 BTU's 

CF = Cubic 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 equipment including fans, pumps, 
compressors, etc. 

Source Energy Conversion Factors: 

1 KWH = 11,600 BTU's 

1 MCF = 1,030,000 BTU's 

1 Gallon Distillate Fuel Oil = 138,690 BTU's 

1 Gallon Residual Fuel Oil = 149,690 BTU's 

1 Short Ton Coal = 24.5 million BTU's 

1 Gallon LPG Gas = 95,475 BTU's 

1 Pound Steam = 1,390 BTU's 

-/;'Source: "University of Texas Energy Management Plan," 2£. cit. 
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Energy Data Form 

A B c D E f G 
.z:: 

RNdingOalc kWHU~cd MNsurcd Demand KW $Cosl 
fFU\) FuelCosl TolalCosl ~i/KWH 

C Adjuslme!lt ($) ([)+[=FI If f n = (;1 0 
~ fROM TO (URR[NT BASf CURR£NT BASE <URRlNT RAS[ ( URRENT BASE CURRENT BASE CURRENT BASE 

Ian 
fch 

Mar 

Apr 

May 
~ 

Jun 

,ul 

Aug 

Sep 

Ocl 

Nov 

Oec 

Column B Tolals 

On-Sile BTU x x 
Conversion Faclor 3413 3413 

Tolal BTU's ELECTRICITY KWlf/YR, NOTES: Thl, form ir, inle/l(!i'd to CURRENT fll('an~( IIm'nl fllonlh, 
hI' a ',\1lfking doc IIllIPnt. If it is BASE nwan, lIlt' (Ilrtl'\pomling Column BToials FlI'( Iridl\ Rill<' No, ____ kepI monthly. you will ~(,I' how monlh of y"ur 11.1\1' ),"01r. 

Poinl of Generallon x J( 
pf kl I iV(' your ftwtg y (on,C'fva-

BTU Conversion FKtor 11600 11600 Building 
1i;;;Y i'ml-:rilm, .In'. 

TolalBTU's 



-J 

N 
I 
co 

Energy Data Form 

A B c D E F 
.I: GasLl;ed GasCosl Gas Cost Adjuslment TolalCo!;t S/CCF 
C RC'3ding Dale eu (C+D~£) (HB=rl 
0 
'! rROM TO CURR[N! BAS£. <:URRENT BASE CURRlNT BASE UJRRENl f3A~r CURRENT BASE 

'an 

Feb 

Mar 

Apr 

MolY 

'un 

,ul 

. Aug 

Sep 

Oc' 
. 

Nov 

Oec 

TOTAL 

BTU NATURAtGAS n:flYR. NOlES: This form i~ inll'nrit'd 10 
hC' a working do< UII1('111. If it j, 

Convt'f.sion F.1cior 1'103,000 11103,000 N.llural Gas RaIl' No. ____ !wpl Illonthly. you \\It! 'PC' hnw 
('1I('cliv(' )~lIur F'wrgy Clln<;(,fva-

Tolol' BTU's 
BuHr/ing 

lion Program, .m'. 
,. 

NOTE: Billing units may vary according to your utility's pilling ~rocedure. For example, natural gas 
may be billed in ·cubic Teet (CF), in hundreds of cubic feet (CCF), in thousands of cubic feet(MCF), 
or in therms. Since the PEA form uses MCF, CCF billings, which are common to small buildings; 
shol:ld be converted to MCF on the PEA form by moving the decimal point one place to the left. The 
example above uses CCF because of its common use in many locations(e.g., 7703 CCF= 770.3 MCF). 

• • 

G 

!kalin,; O('grec Oay~ 

CURRENT RASE 

CURRENT lllC'am (um'nlmonlh. 

BASE nwan, thl' (flrrt'~P()l1dil1g 
mOlllh of }1 lllf ha~I' year. 

• 
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N 
I 

'1:) 
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A 
.s: Reading Date C 
Q , 
~ FROM TO 

'an 

Feb 

Mar 

Apr 
-

May 

'un 

Jut 

Aug 

Sep' 

Oct 

Nov 

Oec 

Column B TOlals 

On-Sili! OTU 
Conversion Fadar 

To',JIBTU's 

Column BTotals 

Point of Generoalion 
BTU Conversion Faclor 

Total BTU's 

• • 
Energy Data Form 
B c D E f 

SleamUscd seasl S's Pt't 1,000 lbs. 
Jk>atinr~ Dl'grl'e Days 

Steam Used rer 
( 1,000'5 of I.bs.l tCtO=D) Degree DaytlH! = r ) 

CURRENT BASE rURRfNT BASE CURR[NT BASE rURR1NT HAS[ CURRENT BASE 

-

'" lit x NOTES: 1 his (orm i'i inlt'nd!'r/ln 
1,000 1,000 STEAM I BS.lYR. Iw a workin~ Oown1('nl. I(it i<; 

I'ERCE~MJ\GF TOTAl CONSUMPTION % 
k('pt monthly, YOII will 5('(' how 
('f(C'cliv!' ~lUr [n('fRY C(lm!'rva-

" lion Program'i arC'. 
CURRENT YEAR 

x x CORRENT IllNmrurrf'nl month. 1,390 1,390 BASE YEAR 
BASE nlNOS 1m. (mr('~Il{llmin~ 

monlh of ~)\Jr b,l~(' }'C'af. 



--' 
N 
1 

--' 
o 

• 

Energy Data Form 
A B 

.c Rcading Dale 
Fuel Used 

C (Gallons) 
0 
~ FROM TO CURRENT BASE 

Jan 

Feb 

Motr 

Apr 

May 

'un 

Jul 

Aug 

Sep 

Ocl 

Nov 

Dec 

TOTAL 

Conversion helor: 

"2 011 x 138,690 x 138,690 
f/6 Oil x 149,690 x 149,690. 
Propane x 95,475 x 95,475 

Olher x It 

Tolal BTU's 

c o 
SCosl 

S/Gallon 
le+B=!» 

CURRENT BASE CURRENT BASE 

OIL 012 Oil 016 Oil 

PROPANE ___ . CallYr. Other 

PERCENTAGE T01Al CONSU'vIPTION 

CURRENT YEAR BASE YEAR 

• 

E F 
Uealing Degre(' Days 

Fuel Us('d rl'r 
Dl'grce Day(S"," E = Fl 

CURRENT BASE 

. 

Cal./Yr. 

CaI,lYr. 

% 

CURRENT BASE 

NOTES: Ihis form is illt!'n(k'd 10 
bf' a working dex UI1'1{'nt. If it i~ 

k(11! monthly. you will ~('(' how 
('H('clive> )'I'Klr (nprgy Com('rva-
tion Programs arl'o 

CURRENT m('anscurrpl1t mOllth. 

BASE nwans 111(' wrr('~p()'lflll1g 
mOlllh of your baw y(·ar . 

• 
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• • • 
ta) nOrCbma IlAke AND I. D. NUHriER 

(e) FISCAL YEAR _-_____ _ 

KVAR _____ _ DEHAND PERIOD: 

ELECTRICITY: OTHER IS Mln. Otller Hln. 
L-~~::::~~~~~~~~~---~-------------------~---~~====~====:-~~~==:;====~==-----~::~::;:~~~::::~~-In 

}OIn'Il 103 CROSS nAYS 
SQ. FT. IN 
BUILDING BIL\"iHC KVA 

PUEl. TOTAL roST 
roST ClIAAGES PER 

ADJUST. 1< .... 11 

106 BTU 

(Heere~ to l}i,o~eL number 

103 BTU 
PER SQ. FT. 

I ... 

SIZE PERIOD ~ SlTE SOURCE SITE SOIlRCE $ $ :u 
Cd) (e) (f) (p) (r) (I) (t) (u) ~ ______ 4 ___ ~~~ ___ ~~ ___ ~~~~ __ ~~I ____ ~~~ __ ~~ __ ~~I ____ ~(~n4 ___ ~(0~)1_~~·----~~r----~~----~·I---~~I~ 

u 
.Jj 1If1t:tlWL 1-------_4·------I-------~---~-------~--------~------+_-----II-------I-------t·-----I-------~--------I--------I-------- ~ 

OCTOBER. _________ I ______ .I _____ I _____ I ________ I _________________ ~-----I·-------I------~-----~------1---------1--------1--------
HOVEHlIER 

DECEHBER 
~~~~-I-------_4------+_--~---r------~------,.-------r------r_--·-------~----4--------I--------~-------f--------
.lAHllARV 
1~~~L-~------_4-----~------~----~----~------I~----~~-----I--~~------~---~-- -----1--------+------1------
~8RtlARV 

I-L~~~~·--------~-----I-----~-----I-------·I------~--------I-------I·-------I·------~---------··----I--------I--------I------I 
I~BCII 

APRIL 

HAY 

JtnlE 

Jll!,:i 

AUGUST 
** AVu. -,;vr:-;- AVG.. IJi""Tp ___ 1 * 

*ANHUAL 'OOTALS IN I'WH 
**5am8 .1.Aug~Entry 

(m) .. (I) .... rrJ) x (e) X 24 IIrs] 
(r) .. (1) x 3.413 
CI) .. (1). x 11 .60 

ANNUAL ~ DEtIAHD1 __________ ~ __ 

(t) .. (r) + (II) 
(u) .. ,.) + ,1'" 
(p) .. (G) + l.{l) x 100f¥ 

AlHI11AL ELECTRIC COST PER Sl}. FT ... ANNtlAL TOTAL (0) f (d) x 1000 ________ _ 

.NA.l-m OF ELECTRIC I11'ILlTY: ______________ ___ 

ADDRESS: ____________ _ 

TELErIKlNK: ______________ _ 

roNTACT: _______________ ___ 

ElECTRIC RATE fJ~SICItATION: _________ ~ 

ANtlUAL ELEC"rRIC COST/mmTU (1,000,000 BTU) .. AHlHlAL TOTAL (0) ; ANNUAL TOTAL (r) .. ~ ______ . _________ .<roST AT SITE) 

.., 
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N 

(A) BUILDING NAME AND I. D. NUHBER 

NATURAL GAS i . 
IiJHTII 10

J 
CROSS MYS BILLED YtIEL 

SQ. n. IN Ii C F COST 

BUILDING BILLING ADJUST. 

SIZE (d) PERIOD(o (£) (g)$ 

SEPTl!.I-lBER 

~!11.l.ruL-. . 

hOYmlilER 

DFr.FHIIVI! 

JANUARY 

FEBRW,RY 

KJ.RCII 

.MKIJ. . 
flY 

JUll& 

JULY .. 

Amlr':T 

"* *' * *,f 

(j) .. (h) ... (f) (n) .. (1) f (d) 
(k) .. (f) x (b) i- 1000 ~ (0) .. (h) + Cd) x 1000 
(1) .. (f) x (b) .. 1000 (1) (p) .. (h) + (k) 
(III) .. (II) .. (d) tN.tV" 

• ANtIllAL TO'rAL 
** ShHE AS AlX.UST 

• 

(It) 

TOTAL 

CHARGES 

$ 
(h) 

*:f 

\tEAT OOJlTEIiT (at aita) 

COST 
10

6 
B or U PER 

TOT A L 

.1 C F SITE SOURCR 
$ 
(j) (k) (1) • 

AVG. * * * * 

• 

FISCAL YEAR 
(e) 

BTU PER CU. n. 

10
3 FUEL FUEL 

n or u 
PER SQ. Fr. COST OOST PEn 

¢ 
SITe SOURce PEa HHIlTU 

(m) (n) SQ. n. (0) 
4 

SITE (p) 

" 

* *" 4 ~ Ave. 

NAME OF GAS I1I'ILITY I 

ADbRESS: 

TELEPHONE: 

COllTACT: 

CAS RATE: 

, 

• 

• 

1'1 
n n 
I .. , 

.... ...... 
-.J 

'" 



~ 

N 
I ....... 

W 

• 
la) nOILDIflU RAHE AND 1.0. HilliER 

CHILLED 'NATER and 
STEAM/HOT WATER 

It1NTll 103 GROSS DhYS tlET 
SQ.rJ: • IN BILLED 

BUILDING BILLUlG TON-llRS. 
SIZE PERIllO CKlLLe 0 

el) (g) 
\'.IATI;R 

(h) 

SEI'T£tIDER 

OCTOBER 

»:lVE~mER 

.JlfCOOE1L-. 

..Jbl!ttARY 

...mB..!.IM'L-

....lliJ!.gI-

A r:t 11. 

ttW 

Jut{/! 

JULY 

AIIOWT 

** * * 

• ANNUAL TOTAL 
** SAHE AS AUGUST 

(III) .. (h) x 0.012 + 0) 
(n) .. (D) x (l.or) Factor (1) N.rzA. 
(0) .. (,.) f (f) 
(p) .. ~.) t (lJJx (1.0+) Factor (1) N.o.A. 

• 
METER TYPR1 

CHILLED \lATER 
STE.AH 
CONDEHSATE 

(STRIKE ONE) 

NET FUEL .l!ll:& 10
6 BTU 

BILI.ED COST CHARGES TOT A L 
~UlTU ADJUST. 

SITE SOURCE 
STEAH/l~ ~ $ 

(j) (k) (1) (II) (n) 

-

-

* *4i ~~ .. * 

(r) - (1) "qf) x lODE] 
(8) .. (1).,. m) 

(c;) FISCAL YEAR 
I-"~ 

/,- 1, 
~mTER HFGR. ) 

-".,.J.#,~j 
METER HFGR. 
HETER HFGR. 

·3 
10 BTU ENEfWY ENERGY $ 

PER. SQ: IT. COST COST 

SITE SOURCR 
PER sq. rf PEl{ 

~; ~R1llTII (r,,'J?I,( 
STTE (D) (0) (p) (r) 

* * *$ $ AVG. . 

HAllE OF UTlI.ITY I I 

ADDRESS: : 

TELEPlIONE: -
CONTACT: 

RATES: 

• 

, 

,. 

, 
" n 

n 
I 

'" 
I ... ..... 
~I 
o 



(a) BUILDING NAME AND I. D. IAAmER 

Cd) FU EL OIL: __ ,_ 12 @ 138,690 BTU/CAL., __ 16 @ 149,690 BTU/CAL 

(o)PROPANE: - AT 95,476 BTU/GAL., _ OTlIER 

ffilfrll 103 CROSS DAYS Am. FUEL TOTAL COST 106 
BTU 

SQ. Fr. IN BILLED COST CHARGES Por TOTAL 

BUILDING. BILLING 103 
ADJUST. GAL. SITE SOURCE 

SIZK PERIOD GALLONS $(1) $ $ 
(l) (g (h) (k) '(1) jill} .. .J.'!l 

Se[!tember 

.Jktn~ 

l!!l~~nlbe[ 

December 

W AlllIAO--

Fcbruery 

llW:h 

AprIl 

tjlll 

...JIIDD 

JutI 

.Au &UD.L-..: .... .. Ii ~1i i .... Ef AVG. I .... * '1' 

• AIINUAL TOTAL . ** Sh)!& AS AUGIIST 

(1) • (k) of qh) x 1000'':, 
\\ 
It 

(p) - (n) tqf) 
(m) • (h) x Cd) or (e):~ 1~\Q1 (r) • (k) t f) x IOOg] 
(II) - (a) X 1.0+) factor' ",~~ • .A. • (s) - (k) i m) 
(0) .. (ra) t (f) L' 

\1 

• • 

(e) FISeAI. YEAR 

SOlmCE BTU/OAL. 

/lTU/GAL. SOuRC!! BTU/CAT .. 

10
3 

BTU FUEL FUEL 
PER SQ. FT. COST COST PER 

PER 
SITE SOURCE SQ. Fr. HHBTU 

SITE 

J.o) (n) $ {r} $ (8 ) . 

~ * If.:(i 1- AVO. 

HAMR OF OIL~PROPANR' SOURCE, 

AI)IJIlRSS: 
i 

TELE PlIONE I 

COln'ACT: 

FilEt. RA Til : 

• 

I 'I 

~ 
I • 
~~ 
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-" 
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" 

'a) BUILDING !lAUE Aim 1;. 
(c) nSCi\L YEAR 

D. NtJMBI!R 

TURBINE 
(s) METER TYl'EI 1'05 < DrS Pl •• METER MFGIt. 

CITY WATER: -OTHER --
" 

W/(]'II 1 llEATING COOL 100 DAYS B ILL E D G C F TOTAL COST GCF 103 CROS~ 
DI!GREE DWRER lir CHARGES PER PER SQ. lo"l'. 

o.\Y3 DAYS lHu.lNG DOMESTIC 1RRICA- PROCESS TOTAL CCF loog BUILDING 
PERIOD TIOH $ 

*''''1 
Sq.FT, 

SIZE (t-
- Ih) ~....-l.1 r--JJD (1 (rn) (n' (0) (n' (PI , 

_SEPTEHllER~ --, .' 1--,_ 

OCTODER 

lKlYE?11)ER -,----- ,-
....D£.ClilllllllL- }!-

JAIIUARY -
-HD1!!MB:t: 

Jiill!iII-
APRIL -

-11tl,Y - ~ -- . --;> \\ 

JUNK .",:::-/ \ 
><:;~. ---:::.::=' 

:'f 

JULY . 
~AUGUST ... -- -- ....... 

if- * * * * 1t * *4'> *4' \Co *" I i 
11 ANNUAL 'tOTAL 

CCF • 100 CU. }"l'. • 7~B GAL •• 6235.5 Ib~. f~~m OF C1TY ~TER U?ILITYt 
1000 Cal - 1.:14 C.C.F. ADMESS: 
FOR (1) • (\'II). and (n) USE BRS',l' ESTn~n If 001' J1ETF.'RED SBPARATELY TELEP1~iml 

(0) .. CCY ~1!OH n lLl.INC <Xl 1m. CT....l..--, 
(r) .. (r) t dO) 
(.) .. (0) -I (I:) x 10021- CCF/SCOI.I'"", RATE~; 

(s) • (0) + (-e) ,",CCF/' 000 S~.Fr. 

-

• 

-

l'1 n 
n 
I 
0> 

I 



(a) BUILDINGNAHE AND 1.0. NUHDF.R 

OTHER FUEL TYRE: • ("t,) FUEL NAME I . 
\,- " 

UlIITII 103 GROSS DAYS Q\1ANTITY FUEL TO':AL 
SQ. IT. IN .. DILLED ros't: CllARGES 

BUILDING BILLIHG "nJUST. 
SITH PERIOD tf> $ (k) If) (R) (h (j) 

SEPTEHllER 

OCTOBER --
tIOyl!trnER 

DECEHDER 

JANUARY 

[ellRUARI 

MARCil 

APRIL 

MAX 
JUNe 

JULY 

AUGUST 

** tr * *.f; *$ 

*ANNlIA.L 'toTAL .tt* SAffE AS AUGUST 
(h) - !to<t>. bllling (,,) .. (n) .; (f) 
(I) .. (k) .; (h) 6 - (r) .. (k) t (0 
(ra) .. (h) x (t) + 10 (8) .. (k) ., (m) 
en) .. (III) x (1.!H-) Factor (1) N,t;>.A. 
(0) .. (m) ~ (f) . 

., 

• 

(c) PISCAL YEAIl 

METEIUNG HRTIIOD t. HFGR. 

BTU rotil'Etil' PER IIlIlT MF.ASlmH 

COST 10
6 

II 1: U 10
3 

BTU FUEL FUEL 
PER TOTAL PER SQ. IT. roST CCST PER 

FUEL UNIT PER flHJlTU 

$ SITE SOURCR SITE SOURCE SQ.FT. S¥E 
(1' (111\ (n) (0) (p) $ (r) (0\ 

, 

.'f Ave, * * * * ti-$ :f;AVG. 

NAME OF UTILITY ro.: 

APllRESS I 

TELEPlIONE : 

CONTACT: 

RATE; 

• 

(r.) 

~t> 

I 

• 

, 

M 
n 
n 
I 
vo 

I 
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• • 
PRE L M I H A R Y ENERGY A U D T AUDIT 

DATE' (all 

(a) COMPONENT INSTITUTION NAME £ 1.0. NO; (b) BUILDING (c) BUILDING ADDRESS' 

(d) CATEGORY OF BL~G. (e) BUILDING USE CATEGORV (0 BUILDING OPERATOR NAME, ADDRESS & TELEPHONE 

PUB!.IC { 1 PBI~ATE NO~·PBQFII { I H{[!I/iU IB (IlE ! ) 
(9) NAME AND ADDRESS OF OWNER 

(jj) PEA AUD I TOR NA/1E, ADDRESS & TELEPHONE: 

I BAS 1 C B U I LO I II G OAT A 

BUILDING OPERATING SCHEDULE BASIC HVAC S.IZE (h) TIHE PERIOD; HRS/OCCUPANTS/t GSF (11)) PARTJAl USAGE (11) 
DAYS 

(j) DAYLIGHT (k) EVE (1) 'NITE QTR WEEKS t GSF 

IH' / / / / / / 1st 
CENTRAL BLDG. PANEL (q) YES 

DATE (i) 
SAT / / / / / / 2nd IOFCHS" CONNX (5) YES 

COIISTR'.JCTED 
3rd 

/ / / / / / SUN 
4~h 

II Ii A J 0 R E ~ ERG Y U SIN G S Y S T E: M S , 
PRIMARY PRIMRY SPACE SPACE OOHEStlC INTERIOR SPECIAL aUILOING 

HEAT COOLING TERHINAL TERHINAL HOr-VATER LI GIlTl NG SVSTEKS & FACILITIES 

,Uk" (u) SOURCE (v) HEAT (w) (OOLI NG (l() SOURCE (y) SYSTEM (z) 
',> 

(aa) 

I NCAN. ___ % 

FLUOR. ___ % 

H.I.O. __ '_% 

I I I U N t QUE B U I L 0 I N G C H A RAe T E R 1ST 1 C S . 

• 
PAGE 1 Or 6 

CONTROL DATA 

.NO 

NO 

-

I. YEAR ROUNO, 24 HR. PER DAY OPERAT10II YES __ NO_ (bb) 6. ltST YEAR & TYPE OF HAJOR BUILDIHG HOPIFICATIONS TOTAL I OF MAJOR HOD. & 
AND ADDITIONS ADO. --2. 9 MONTH PER YEAR OPERATION YES_...:.llO __ (cc) (gg) . 

3. SUKHER PROGRAM USE yES __ HO __ (dd) 

It. EVENING CLASS SCHEDULE YES NO (ee) -- --
s· BUILDING HAS EXTERIOR FLOODLIGHTING YES NO 

~. 

(ff) 7. OTHER: (hh) 
.~ 

I 
... 
o 

"" X 
.... 
'" :> , 

"" II 
< 



...... 
N 
I ...... 

CO 

PRE LIM N A R Y ENERGY A U D r 
PACE 2 or 6 

(b) BUILOIHG HAM~ , 1.0. WUHBER {hI eUILOIHG SIZE (CROSS SQ.F!.) 

(b I) COMPOHENT INSTITUTION HAME £ 1.0. IlUt\BER .-
J V E Il ERG Y U SE & COS T OAT A (II) FOR YEA/\ E HOI H G. AU!l. ) 1 ME1'ER£ 0 BEST EST I MillE , =; 

£ L E C T P. I C I T Y H " T U P. A L GAS 0 I L - 12 or I P URCHAS E D THE /\ HAL TOH\.. 
/lDIITIi 

STEAH-HOT \lATER CHILLED IIATER ENERGY 
K\olH COST $/K\oIH /leF COST $/HCF GAL COST S/GAL " COSTS 

$ $ $ 
KMaTU OR COST TOH HRS COST $ 

(lJ) (kk) (II ) (am) (nn) (00) . (pp) (rr) (ss) LBht) (uu) $ (w) ( ..... ) $ ()tIC) 

SEPTEKSER 
oel08EA 

NOVEMBER 
DECEM6ER 
JAllUAR..Y 

FEBRUARY 
/lARCH 

APRJ L -MY 
," 

JUHE 
JULY 

~ 

AUGUST 

AIiHUAL CD AVG. CD Avr;. G) AVG. ® (]) 
TOTALS , 

(106 identifies the number in millions) AHHUAL ENERGY CONSUMpTION IN BT\l'S: I ENERGV UTILIZIITIDH INDEX {EUI) 

(I) (yy) (Ie~trl~lty 
• TOTAL AIlHU/,L tITU'S BTUl s/rr2./YII KWH X 0.01l6 .. x 106 IITU . EUI • aUILOING GROS' SQ. FT. . 

(2) (zz) Hat. G<lS HCr X 1.03 .. x 106 BTU U99') _,000,000 
0) (aaa)Fuel all 12 ~ EUI .. GAL X 0.138690 '" lS 106 STU (h) 
(~) IbbblFuel 011 /6 GAL xo. JlI9690 .. x 106 6TU (hhh)_ BTU' s/ FT~ /YR ' (5) lcccl}Steam/Hot V~ter EUI .. HI1BTU x 1.0 .. x 10& BTU or 
(6) (ccc2)Steam Las x 0.001)90 ... l( 106 aTU 

EHERGY COST 1NPEX {ECO 
(7) (ddd)Chllled Wdler TON HRS X 0.012 .. x 106 BTU 1 ECI .... TOTAL ANNUAL EHER~Y CO~TS . $/rr2/YR (8) Ieee) Pr<>pane or Butane eUILOING GROSS SQ. FT. GAL X 0.095475 .. x IO.~ STU t (xx) TOTAL ECI .. 

(h) • 
:Other Fuel X (frn_. x 106 BTU 

Eel .. (III) $/ n2/YR 
(999) TOTAlANNUKL BTU'S. x 106 BTU 

• • • 

Cl ,. 
:xc ..,. ,.., 
:.-

j 
N 

~ 
::;: 

!:d 
m 
<: "'-In 
(l) 
P, 

~ 
~ -..,t 
\D 
.., 
::= 
:::: 
0> 
0 
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PRE L M N A R Y ENE R G Y A U D T PAGE 3 OF 6 

(b) BUILDING IL\XE & 1.0. NUHBER (bl) COHPONENT INSTITUTION NAME & 1.0. "!UHBER 

V ENERGY COli S E R V A T I 0 H ACT I V I T I E S 

1. NAME OF EHERGY MANAGER FOR SUILDING:(jjJ) 
0" 

2. 'HAS IIORK \lHICH PARTIALLY OR tULLY SATISFIES THE REQUIREMENTS OF AN ENERGY AUOIT ON ~HIS BUILDING BEEN ACCOMPLISHED PRIOR TO 

1HIS "PEA" OATE? __ n:s, __ NO. (kkld 

3. HAVE ANY DETAILED ENGINEERING STUDIES BEEN CONDUCTED ON THIS BUILDING OR ITS SYSTEMS PRIOR TO THIS "PEA" DATE1 YES ---
NO. (J II) IF "YES" NAIiE SYSTEHS STUDIED. (rmvn) 

Ij. HAVE ANY ENERGY CONSERVATION MEASURES BEEN CONSIDERED OR IMPLEMENTEO ON THIS BUILDING PRIOR TO THIS "PEA" DATE? YES ---
NO. (nnn) IF "YES" LIST THESE MEASURES BELOW WITH ESTIHATES OF THEIR COSTS & ENERGY SAVINGS, IF AVAILABLE: 

(000) 

5 • GENERAL ;'UDIT COHHENTS: (ppp) 

.--
6. DO 'tOU INTEIlD TO CONDUCT AN "ENERGY AUDIT" OF THIS BUILDING? (rrr) YES NO 

... 
0 
:;D 
:r 
-v ,., 
:> , 
"" 

..,. 
~ 
'" 
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P R E L M N A R Y E N E R G Y A U D T PAGE 4 OF 6 

(b) BUILDING NAME & 1.0. NUMBER (bl) CO~OHENT INSTITUTION NAME & 1.0. NUKllER 

VI R E It E W A B L E E It E R G oy RES o U R C E P 0 T E It T I A L 

1. ~UILOING LOCATION: _____ URBAN. _____ SUBURBAN, _____ RURAL AREA. 2. BUILDING HEIGHT: _____ STORIES. 

j. IS OPEN LAND SUCH AS FIELDS, YAROS. PARKING AREAS, WHICH IS NOT HEAVILY SHADED BY TALL BUILDINGS. TREES, OR OTHER OB-

STRUCTIONS AVAI'LABLE IN THE IMMEDIATE VICINITY OF THE BUILDING? __ YES NO. 

~. IS APPROXIMATELY ONE-HALF OR MORE OF THE BUILDING'S ROOF AREA oi SOUTHERN ORIEN~ED WALL SURFACES HEAVILY SHADED BY TREES. 

SHRU8S, BUILDINGS OR OTHER OBSTRUCTIONS? _____ yES _____ NO. 

S. GENERAL DESCRIPTION OF BUILDING SHAPE: __ SQUARE. __ RECTANGULAR. __ "-SHAPED, _E-SHAPED. __ T-SHAPED. 

_l.-SHA?ED. _'_X-SHAPED, __ Y-SHAPED, __ .O-SH~PED • 

6. ROOF DATA: __ FLAT. __ PITCHED. IF PITCIIED. IS PITCH ORIENTED TO SOUTH1 YES __ NO. 

EXISTING ROOF OBSTRUCTIONS: __ NONE, _CHIMNEYS, __ SPACE CONDITIONING UNITS, __ WATER TOWERS, 

__ EQU f PHENT PENTHOUSES, _STA I RWELLS, __ OTHER PERHA~EIIT ROOF HOUNTED STRUCTURES. 

8. SOUTH FACING "'ALL MATERIALS: ___ MASONRY, __ \JOOO, _ALUMINUM. __ GLAS5', __ STEEL, COMBINATION. 

9. SOUTH FACING WALL GLASS AREA: __ LESS THAN ~5%. _25-75%, __ 1'I0RE THAN 15~. 

10. PR1KARY SPACE HEATING SYSTEI'I! __ OUTSIDE BUILoHIG, _INSIDE aUILDING~ IF INSIDE BUILDING, IS IT LOCATED 

__ 'N BASEMENT, __ OH GRO~HD FLOOR, __ ON ROOF? IS INSIDE BUILDING HEATING SYSTEM 

OF __ CENTRAL TYPE, _MULTIPLE UNITS, OR __ ~OHBIHATION OF BOTH? 

!I. PRIMARY DOMESTIC HOT WATER SYSTEI'I: __ OUTSIDE BUllDHIG, __ INSIDE BUILDING: IF INSIDE BUILDING IS IT LOCATED 

__ IN BASEMENT. _ON:>I\OUNO FLOOR, __ ON ROOF? I SINS I DE BU I LD I NG DOMESTI C 

HOT \.lATER SY5TEIi OF __ CENTRAL TYPE, __ HULTIPLE UNITS, OR _COMBINATION OF 

12. ARE ANY OF FOLLOVING ENERGY SOURCES AVAILABLE 10 THIS IMMEDIATE BUILDING LOCATION? 

BOTH? 

(al VEAR A~OUHQ STEADY, CONSTANT WIND VELOCITIES, 10 MPH HINIMUM _____ yES _____ NO. (b) NATURAL WATER STREAK OF MINIHUM 

10 FOOT HEAD, CONSTANT YEAR AROUND FLOW _YES _NO. (c) NATURAL HOT GROuND IJATER WE\.LS (GEOTHE
o

'H1AL WELLS) ____ yES 

_NO •• (d) SEACOAST TIOE5 OF @ FOOT oOR GREATER _YES _HO. (el SOURCE OF LOW COST FOREST TIMBER BY-PRODUCTS 

__ YES __ NO. (f) ANY OTHER RENEWABLE ENERGY SOURCE •. __ YES _NO; IF .YES, DESCRIBE 

• • • 

... 
0 
;;z> 
x 
.... 
ITt 
» 
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I'V ...... 

• 
PRE L M N A R Y 

Ib) BUILDING NAME ~ 1.0. NUMBER 

• 
ENE R G Y A U D T 

(bl) COMPONENT INSTITUTION NAME & 1.0. ,NUMBER 

• 
PAGE 5 OF 6 

..., 
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~V-I-I-----B---U--I---L--D---I---N--G-----E---N---E--R---G--Y------S--A---V---I--N---G--~-P'---O--T---E---N--T---I--A---L--------------------------~~ 

r-----------------------------------------------------------------------------------------------------------------------,~ 
(ttt) C H ART 0 F POT E H T I. ALE N ERG Y S A V I N G S 

1.0 ANNUAL ENERGY USE: (SEE EUI PAGE PEA-2) 
BTU/SQ.FT'/YR. 'rIF 

400,000 AND ABOVE 9 
300,000 TO ~OO,DOO 
200,000 TO 300,000 
100,000 TO 200,000 
lESS THAN 100,000 

8 

7 
6 

5 

2.0 RATIO OF OCCUPANCY/SPACE UTILIZATION HOURS 

TO HVAC EQUIPMENT OPERATING HOURS: 

3.0 

OCCUPANCY/UTILIZATION HRS. • RATIO 
HVAC OPERATING HOURS 

UNDER 0.20 

0.2 TO 0.4 

0.4 TO 0.6 

0.6 TO 0.8 

0.8 TO 1.0 

14.4 

12.8 

11.2 

9.6 
8.0 

RATED CAPACITY OF HEATING & COOLING EQUIPMENT: 

COMBIHE~ HVAC CAPACITY IN 8TUH X 106 

40 AND ABOVE 9 
25 TO 40 8 
15 TO 25 7 
5 TO 15 

8ELO'J 5 
6 

5 

BUILDING MODIFICATION POTENTIAL: 

4.1 BUILDING AGE & REMAINING LIFE (R.l.) 'rIF 

NE'rI (1-5 YRS) OVER,40YR. R.l, 3.6 
HEW (1-5 VRS) UNDER 40 YR. R.l. 3.2 
RECENT (5-15 VRS) OVER 40 YR. R.L. 2.8 

RECENT (5-15 YRS) UNDER 40 YR. R.L. 2.4 

OLD (OVER 15 YRS) 2. a 
ala (OVER 15 YRS) LESS THAN 5 YR. R.l. 0.0 

4.2 TOTAL WALL AREA PERCENT GLASS & 
INFI LTRATION! 

4.3 

; GLASS RANGE 

OVER 40% GLASS 

LARGE INFILTRATION 

UtJJER 40% GLASS 

lOW INFILTRATION 

UNDER 15% GLASS 

LIGHTING LEVELS POTENTIAL REDUCTION: 
RANGE 

REDUCED TO 3.0 W/SQ.FT. 

REDUCED TO 2.0 - 3.0 'rI/SQ.FT. 

REDUCE~ TO 1.0 - 2.0 W/SQ.FT. 
CAN REDUCE BY SWITCHING ,HANGES 
LIGHTING LEVEL!; CJ,N~OT B~ RF.DUCEO 

4~5 

4.0 

3.5 

3.G 

2.5 

6.3 
5.6 
4.9 
4.2 

3.5 

4.4 PREDOMINANT HVAC SYSTEM: 

TYPE 'rIF' 

DUAL DUCT OR REHEAT 

MULTI ZONE OR INDUCTIOH UNITS 
ROOFTOP, PACKAGED ~ALL UNITS, 
OR UNIT VENTILATION 

12..6 

11.2 f 
~ 

FAN-COil, VAV, OR HEAT/VENT (HJLY UIII11.4 
RADIATION, UNIT HEATERS (NO FAN SYS.I1. 0 

4.5 NORMAL .OUTSIDE AIR SUPPLY PERCENTAGE: 
111 

~RA~N~G~E_' _________________________ 'rI_F ___ ~ 

75 TO 100% 8, 1 ~ 

50 TO. 75% 
25 TO 50% 

10 TO 25% 

7.2 

6.3 
5.4 

INFILTRATION ONLY 'rIITH TOILET EXHAUST 4.5 

4.6 FAN ENERGY: 

FAN STATIC PRESS. 

10" OR ABOVE 

8" SP TO 10" SP 

6" SP TO 8" SP 

4" SP. TO 6" SP 
UNDER 411 Sf' 

GROSS BLDG. 
SQ..FT./FAH HP 

Q." 200 SQ.. FT ./HP 

Qr 600 SQ. FT ./HP 

~ 000 sQ. FT. IHP 

~1500 5Q.FT ./HP 
~2000 SQ.FT ./HP 

5.4 
4.8 

4.2 

3.6 

3.0 
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(b) BUILDING NAME & 1.0. HUMBER , 

V I I 8 U I l 0 r N G E N E R G 

CHART OF POTENTIAL ENERGY SAV4NGS (Continued) 

4.7 HVAC CONTROL SYSTEH: 

COHO I TI ON \IF 
OUTSIDE AIR & RELIEF DAMPERS HANG OPEN S.~ 
INOPERATIVE CONTROLS 4.8 
NO ~RITTEN PREVENTIVE HAINT. PROGRAM 4.2 
CONTROLS ARE SERVICED REGULARLY 3.6 
CONTROLS UNDER MAINTENANCE CONTRACT 3.0 

4.8 BUILDING PROCESS ENERGY BASE LOADr 
t OF TOTAL LOAD '.IF 

20~ BASE LOAD - COULD REDUCE 2.7 
15~ BASE LOAD - COULD REDUCE 2.4 
10~ BASE LOAD - COULD REDUCE 2.1 
5% BASE lOAD - COULD REDUCE 1'.8 

NO REDUCT ION OF BASE LOADS POSS I BlE 1.5 

4.9 HVAC HEAT RECOVERY: ,. 
RANGE '.IE 

lOOt O.A., RECOVERY FEASIBLE 4.5 
75% D.A •• RECOVERY FEASIBLE 4.0 
50t O.A •• RECOVERY FEASIBLE 3.5 

lOOt O.A., RECOVERY DIFFICULT 3.0 
HEAT RECOVERY NOT FEASIBLE 2.5 

4.10 USER RETRO F'I T TOLERANCE: 
RANGE WF 

USER CAN TOLERATE MAJOR RETROFIT 4.5 
USER CAN TOLERATE MINOR RETORFIT 3.5 
USER CANNOT TOLERATE A~ DISRUPTIONS 2.5 

• 

ENE R G Y A U D T PAGE 6 OF 6. 

... (bn COMPONENT INSTITUTION NAME & 1.0. NUMBER 0 ,., 
:x 
.... 

(CONT 'il) '" Y S A V I N G P 0 T E H T I A l ';' 
a-

ENERGY SAVINGPOTEHTlAL TABULATION (uuu) 

ITEH WF 

1.0 ANNUAL ENERGY USE 
.r:-

2.0 RATIO UTILIZ. HRS. TO OPER. HRS. ~ 
3.0 RATED CAP, OF HVAC EQ~IP. 

4.1 BU n.D Ill!'; AGE & LI FE EXPECT. 
-

4.2 PERCENT GLASS & I NFl L'TRATI ON 

'4.3 LIGHT! HG LEVELS 

4.4 HVAC SYSTEM TYPE 

4.5 OUTSIDE AIR RATIO 

4.6 FAN ENERGY 

4.7 HVAC CONTROl SYSTEM 
--'~'''---

4.8 BUILDING BASE lOAD 
li'~ 

4.9 HvAc HE~T RECOVERY 

4.10 USER RETROFIT TOLERANCE 

TOTAL 

• • 
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Energ)' Auditor Certification: hert!by certify that I, (name of auditor), haye participated fully In the Energy Auditor Training Pro-
gram 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 _::-=(r;IIr-:-o""f-c"';I~a-s-sr-o-o-m"'h:-r-s-r)-'-ho-u-r-s-o""f-
educational courses and/or on-the-Job experience in analyzing and/or operating the mechanical and electrical and other energy u~ing 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 eOlployt!rs if I !lave 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 ~50.43 of the regulation which was published in the Federal Register 
dated Apr! I 2, 1979, . , (a) 

fEd' E Ad' 'f' 0 t' fA cl't -:::'-D-:t-'-------.. _. . .. ..... - ._. _Sl.qn;,ture a nergy Au 1tOr nergy u I tor Cert I Icate Number x;ganl.za_, .1:0n a u 1 or a e 

(b) (c) FOLLOWING, PEA FORMS COMPLETED ATTACHED HERETO: 

BUILDING BUILDING SIZE (GROSS SQ. FT.) 
(d) ,(ell) ,(e) ,(et) ,(r) ,(f1) 

(b1) PEti=T"' PEA-2 PEA-3 PEA-1I PEA-5 PEA-6 

CDMPONENT INSTITUTION UAlIE I> I.D. IIUHBER NAME AND ADDRESS OF OWNER 
THE CONTENT OF THIS AUDIT FORM IS ,DESIGNED TO MEET THE REQUIREHENTS OF FEDERAL REGISTER, APRIL 2, 1979. VOL. 44, No. 64, PARA. 450.43 

I J{ 
/',1 E S C R I P T I V E B U I L 0 I N G 0 A T A 

" 

..L2- LIST MAJOR CHANGES IN "FUNCT I ONAL USE" OR "MODE OF OPERATION" PLANNED FOR NEXT 15 YEARS: 

(9) 

~ .' -
.b.Q. FOR BUILDINGS OVER 200,000 GROSS SQUARE FEET AREA, PROVIDE THE FOLLOWING Il:.! GENERAL BUILDING & SYSTEMS CONDITION: 

FROI1 AVAILABLE DATA (AD) OR BY REASONABLE ESTIMATE (BE) 'DENT! FY SOURCE 
(y) 

IN ALL BLANKS. 
~. 

2. I PEAK ELECTRICAL DEMAND IN KW! {b} 

HONTHS (h I) , , , DAY (j) . --- , --- , 
HOUR OF DAY (k) , , 

2.2 PROVIDE BELOW THE ANNUAL ENERGY USE OF THE MAJOR BUILDING 

SYSTEM BY FUEL TYPE: I 
MAJOR ELECTR I CITY NATURAL GAS 112 OIL CENTRAL PLANT THERMAL 

SYSTEM 106 106 BTU 106 BTU STEAM'6HOT WATER CHILLED WATP, 
6TOTAL 

KI-IH (m) BTU MCF GAL (r) 
10 BTU 

( I) (n) (0 ) (p) ( 5) (t) 10 BTU TON HRS. 10 BTU 

\\ 
( u) (v) ~) 

,:' 
/ 

BTU CONVEA.SION FAntll\S (x) (106 Ident! fles the number In millions) 

ELEC. KI-IH X 0.011,600 ~ 10
6 

BTU STEAH/HW HMBTU x 1.0 m 106 
BTU 

HAT.GAS. HeF x 1.03 = 10
6 

BTU STEAl-! LBS X 0.001,390 = 106 
BTU 

OIL #2 X 0.138,690 6 , 
106 GAL ~ 10 BTU CH.WATER TON HR x 0.012,OOOa BTU 

10~TU OIL 86 GilL X 0.149,690 = ' 106 BTU 
OTHER x = 
OTHER x . = 10 TU 

... 
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ENE R G Y A U D T 
PAGE 2 OF ~ 

(b) (e) (bl) 

BUILDING NAME BUILDING SIZE (GROSS SQ. FT .~ COMPOIIENT INSTITUTION NAME & 1.0. NUHBER 

I DES C R I P T I V E B U I L D I N G D A T A (CONTINUED) 
4.0 CLIMATIC F~CTDRS: 

. -."~ 

-
4.1 AVERAGE AIINUAL HEATING DEGREE OAYS 4.2 AVERAGE ANNUAL COOLING DEGREE DAYS 

4.3 AVERAGE MONTHLY SOLAR INSOLATION, HORIZONTAL SURFACES IN BTU/SQ. FOOT AND WIND VELOCITY IN MPH . 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

SOLAR (Al I 
WIND VEL.(B) I I I I I I I I I I I I 
5.0 ROOF CHARACTERISTICS: 

5.1 PRIMARY STRUCTURAL COHPONENT: __ STEEL, __ WOOD, __ RE I NF. CONC., OTHER, SPECIFY --
5.2 ROOF SURFACE: __ BUILT UP, __ SLATE, __ TILE, __ WOOO SHINGLES, __ COMP, SH INGLES, __ OTHER 

II E Ii ERG Y COli 5 E R V A T I 0 Ii H A I Ii T E Ii A Ii C E & OPE RAT I 0 Ii PRO CEO U RES 

.!.:..Q. COMPLETE FOLLOWING TABLE USING ANNUAL TOTALS FOR FISCAL YEARS ENTERED, CONVERSION FACTORS LISTED ON FORM EA-l, & TOTALS OF BTU 
CONSUMPTION PER YEAR. PROVIDE INFORMATION FOR INDIVIDUALLY METERED BUILDINGS ONLY. USE ACTUAL DATA. ( 106 Identifies the number In mIllions ) 

FISCAL ELECTR I CITY (aa) NATURAL GAS (bb) 1/2 OIL (ec) CENTRAL PLANT THERMAL (dd) (ee) TOTAL BTU/GROSS SQ. n; 
YEAR 

KWH BTU X 106 MCF BTU X 106 l\TU X 106 STEAH-HOT WATER CHILLED WATER 
106- (ff) TOTAL BTU X 106 

(z) GAL MHBTU TON HRS. BTU X 
BASE YEAR 

X X X X X X X X X X X X X X X X X (ee) Btu/GSF 

X X X X X X )( X X X X X (ff) x 106 Btu 
-"" OHPARISON XX X X X X X X X X X X X X X X X (ee) Btu/GSF ~R. 

X X X X X X X X X X X X eff) x 106 Btu 
~ST FULL YR 

X X X X X X X X X X X X X X )( X X (ee) Btu/GSF 

X X X X X X X X X X X X (ff) x 106 Btu 

.b..Q. LIST OF HAINTENANCE PROCEDURES AND OPERATING PROCEDURES WHICH HAVE BEEN IMpLEHENTED OVER ABOVE TIME SPAN OF YEARS TO REDUCE ENERGY CONSUMPTION. 

(gg) 

.. 
(BASE. YEAR ~ .BTU/SQ. IT.) (hh) (~I;S.SER ~OWMI·SON (JJ) - (kk) -YEAR:aTU/SQ.n.} . 

BTU7sQ~ FT. REDUCTION .. 
(kk) + (hh) . . (J I) 

BTU/SQ. FT. REDUCTION BASE YEAR:BTU/SQ.'Fl. % REDUCTION FROM BASE YEAR 
. . . . 

*Mov~ Bty qe~imal pOint six places to the right Defore diViding by GSF since Btu Is expressed In millions • 

• • • 
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ENE R G Y A U D T PAGE 3 OF " -
(b) (,;) (bl) 

BUILDING OR COMPLEX NAME & 10 NUMBER . eUI LDI NG SIZE (GROSS SQ. FT.) COMPONENT INSTITUTION HAME & 1.0. HUMBER 

I I I R E COM M t N 0 E 0 tNERGY COliSERVATIon MAr Ii TEN A Ii C E t. OPE RAT 1 0 Ii PRO CEO U RES 

PROVIDE FOLLOWING RECOMHENDATIOHS BASED ON AN ON-SITE INSPECTION OF BUILDING: . 
1. SCHEDUL~D PREVENTIVE MAINTENANCE PLAN. l\ECOHHEND ('Ill) YES NO; IN EXISTENCE (nn) YES NO 

2. PROVIDE A GENERAL ESTIMATE. EXPRESSED AS A l\ANGE. OF ANNUAL ENERGY SAVINGS & AtlNUAL ENERGY COST SAVINGS WHICH COULD RESULT FROH IMPLEMENTING THE 
fOLLOWING MAINTENANCE & OPERATING PROCEDURES. 

SYSTEM CHANGES VALUES % ENERGY % COST SYSTEH CHANGES % ENERGY % COST 

V~NTILATION SYSTEM OPERATION % WAT~!SYSTEHS OPERATIONS % 
SUe-TOTAL (00) (pp) SUB-TOTAL (VII) (;w) 

REDUCED VENTILATION 2.0 REPAIR ALL LEAKS 0.5 

VARIABLE VENTILATION 1.0 REoUCTI ON OF WATER CONSU/1PTI ON (FLOW RESTRICTIONh.s 

UNOCCUPIED AREA VENTILATION SHUT DOWN O.S REDUCE /lOi \.lATER TEMPERATURE 1.0 

REPAIR or CAULKING & WEATHER STRIPPING 0.5 INCREASE CHILLED WATER TEHPERATURE 1.0 

MAINTENANCE & REPAIR OF OPERATING CONTROLS 1'.0' UTI LI TY PLANT & 0 I sTi'H'eUTI ON SYSTEM OPERAr I ON 
SUB-TOTAL (xx) (yy) 

H~ATING & COOlllIG SY~TEH OPERATION SUB-TOTAL - EQUIPMENT CLEANING 0.5 
(rr) (55) 

CHANGE IN THERMOSTAT CONTROL SET POINTS 2.0 ADJUSTMENT OF AIR/FUEL RATIO 0.5 

PROVIDE LOCKING THERMOSTAT COVERS 1.0 CoKBUSTION HONITORIN~ & CONTROL 0.5 
RESET OF AIR & WATER TEMPERATURES 2.0 ADJUSTMENT OF DRIVES, FANS, MOTORS, ETC. t .0 

!JNOCCUPIED RESET OR SHUT DO .... N OF SYSTEK 2.0 STEAK TRAP MAINTENANCE 1.5 

SHUT DOWN NON-CRITICAL EXHAUST SYSTEMS 1.0 PIPE INSULATION REPAIR 1.0 

LI CHTl NG SYSTEMS OPERATI HG sua-TOTAL OTHER HAINTENANCE & OPERATION PROCEDURES SUB-TOTAL 
(H) (uu) en) (aaa) 

REOUCE , lWMI.HAT/ ON LEVELS 
, 

3.0 

MAXIHIZE USE OF DAYLIGHT 1.0 

INSTALL HIGH EFFICIENCY LAMPS 1.0 

REo~CE OR DELETE EVENING CLEANING HOURS 2.0 ! 
I 

• -- t 

TOTALS 

.., 
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ENE R G Y A U D T 
- PAGE I, OF ~ 

(b) (c) (b I) 
IN~tITUTION NAME £ BUILOING OR COMPLEX NAKE-t-ID NUMBER BUILDING SIZE (GROSS So.. FT.) COMPONENT ! .0. IIUMIlER 

I V E II ERG Y COli S E R V A T 1011 RETROF I t If'R E COli M-, EJ.N 0 A T ION S . 
II BASIC BUILDING DATA: I.t ANNUAL ENERGY USE'(bbb) BTU/GROSS So.. FT. PER YEAR 

1" Ji, 
1.2 AIINUAL ENERGY COST (ccc) If 

J $/GROSS SQ.. FT • PER YEAR -
1.3 OESCRI~E PHYSICAL CONOltlON OF BUILOING ENVELOPE: (ddd) 

1.4 DESCRIBE PHYSICAL CONDITION OF BUILDING ENERGV USING SYSTEMS: (eee) 

1.& BASED ON 1.1, 1.2, 1.3, AIID/OR 1.4 ABOVE IIIOICATE THE NEED £. POTEl/TlM_ FOR ENERGY CONSERVATION RETROI'IT I HPLEIiENTATI 011. BRIEFLY OUTLINE 
RECOMMENCED RETROFIT OPTIONS: 

(fff) ~ -

1:.2. BASED ON DATA NOTED III SECTION VI, FORK PEA·~ £. ITEKS 4.0 £. S.o, FORII EA-2 THE AUDITOR SHALL INDICATE YHETHER OR Nor THE WILDING CONDITIONS AND/OR 
SnCCHARACTERISTlCS PRESENT AN OPPORTUNITY TO APPLY SOLAR HEATING AND/OR COOLING SYSTEMS, OR SOLAR DOHESTIC HOT WATER HEATING SYSTEMS. __ YES, __ HO 

V ENERGY CON S E R V A T I o II RETROFIT ASS E S S H E N T 

l..&. DESCRIBE PROPOSED ENERGY CONSERVATION PROCEDURE (ECP): (999) 

. 
LQ. ESTIKATE OF IIISTALLED COST OF ABOVE ECP: (hhh) $ 

3.0· ESTIMATE OF ANNUAL EIIERGY COST SAVINGS FOR ABOVE ECP: (III) $' 

i:.Q.. PROJECTED SIMPLE PAYBACK PERIOD FOR ABOVE. ECP IN YEARS: 

I1.EI'I 2.0 $ + ITEM1.~.Q. $ 
(III) 

. YEARS -. (hhh) (Jjj) 
TlfE IMPLEMENTATION O~' EIIERGY COIISERVATIOII tlAlHTEHAUCE AND OPERAtiNG PROCI,OURES ARE A PREREQ.UISIT:: CONDITION FOR ELIGIBILITY FOR RECEIV111G FEDERAL ASSISTAIICE 
UNIlER THt nCHHICAL ASSISTANGt PROGRAM AS DESCRIBED IN 10 eRF PMT 1,55, O.O.E. RULES t REGULATlOIIS. • 
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