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ENE RGY  CONSE RVATION IN FEDERAL AND  
FED ERA LLY  ASS ISTED BUIL DINGS

THURSDAY, APRIL 8, 1976

U.S. Senate ,
Co m m it tee  on Public  W or ks , 

Subcommitte e on Buil d in g s  and  G rounds,
Washington, D.C.

The subcom mit tee  met at 9:10 a.m.,  pursuant to call, in room  
4200, Dirksen Sen ate Office Building, Hon. Robert Morgan (chairm an of the sub com mit tee) presiding .

Present: Sen ators Morgan and Randolph (chairm an of the full com­mittee).

OPENING STATEM ENT OF HON. ROBERT MORGAN, U.S. SENATOR 
FROM THE STATE OF NORTH CAROLINA

Senator M o r g an . We will call our  meeting to order this morning. 
I apologize for being  late. I could n’t con trol  the traffic,  especially if you are a little late getting up in the morning.

I have a short open ing stateme nt. We are here  today to discuss  
energy supplies and costs as they affect Federal  buildings. Right now 
energy costs are runn ing neck -and-neck with financing cost s—a situ a­
tion unheard of  several years ago. Because of  chang ing cost relation­ships, we now find that  the ope rating cost s of  a building can 
overwhelm the costs  of  construction.

While 1 agree  tha t life-cycle costs appear to be a good way to 
go in the futu re, 1 am not conv inced  tha t such a systems app roach 
has, or will, pro duc e much innovation.  From this perspective, these 
hearings will address  the role tha t energy man agemen t can serve to 
redu ce the life-cycle  costs for Federal buildings.

Without the adoption of energy man agement prac tices, it will be 
very difficult to det erm ine  the steps  needed  to conserve energy or 
to evalua te the success of energy conserv ation measures. The thre e bills pending before the subcom mit tee propose  energy  managem ent 
prac tices to achieve a reduction in energy consumption in governm ent 
buildings. S. 2045 and  S. 2095 would accomplish this through the 
adoption of  improved  analysis and design tech niqu es. Both measures  
would encourage  the dem ons trat ion of  new energy conservation and 
solar energy systems. In addition, S. 1392 and S. 2095 provide  funds  
for retrofitting  existing buildings with energy-saving techno logies.

The three  bills before  us all have as thei r primary objec tive the 
reduction  of  energy consumption in Federal and federally assisted 
buildings. They would legislatively manda te such actions, rather  than 
have such prac tices pro cee d on a volun tary basis in response to higher
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energy costs. My thoughts on volu ntary versus mandatory energy con­
servat ion are set forth in my opening  stat ement  last year on this 
legislation.

For this reason the witnesses for today have been requ ested first 
to review the  status of  energy con servat ion , including solar energy, 
programs by Federa l agencies with resp ect to public  buildings, with 
par ticu lar emphasis on Fed era l buildings; second , to review the 
statu tory basis for such Fede ral programs;  and third , to ascertain  
the state of  the art for the app lica tion  of energy conservation, inclu d­
ing solar energy, methods and tech nologie s to Federal buildings and 
federally assis ted buildings. In add ition , the witnesses have been 
requ ested to addre ss the technical and economic  feasibility  for imple­
menting the three bills pending befo re the committee: S. 2045, the 
Federa l Faci lities  Energy Con serv ation and Utilizat ion Act  of  1975; 
S. 1392, the Energy Conserv ation in Buildings Dem onstration Act 
of 1975; and S. 2095, Con serv ation and Solar Energy—Federal 
Buildings Act  of  1975.

I look forw ard to hearing this testimon y from tod ay’s panel.
Senator  Rand olph , do you wish to make a stat ement  at this time?
Sena tor Randolph. Thank you,  Mr. Chairman.  I do have a short 

opening sta tem ent  that  should  not  take too much time from the 
proceedings.

The energy challenge to America is well known. We must develop 
our reso urces so we can supply  a greater portion of our  needs  from 
domestic  resources. Equally imp ortant , we must conse rve non-renewa­
ble resources  as well as foster gre ate r utilization of such renewable 
energy resources  as solar energy.

Intelligent energy conservation will not hind er econ omic growth, 
increase unem ployment, or  lower our  standard  of  living. Cont rary 
to this allegation , energy conserv ation is vital to the sustaining of 
our  stan dard of living, and rekin dling  economic  growth.  Energy con ­
servation is as important  in meet ing our  country ’s future energy  needs 
as is the  developmen t of  new energy resource  supplies.

Cost -effective  energy con serv ation can reduce consum er costs , while 
freeing energy supplies for use within other sectors of our economy. 
In fact, energy conservation measure s often  are the most cost-effective 
means  to deal with our  co un try ’s energy problems. In such  instances, 
we should  choose energy conservation.

While many energy users are  aware of the desirability for conserva­
tion, the deta iled  information necessary  to render  investment decisions 
is all too  often not available.

Nevertheless, energy conserv ation is in the econ omic self-in terest 
of  consum ers and businessmen, as well as all Americans. Frequently,  
energy conserva tion  is the mos t cost-effec tive means for coping with 
our  co un try ’s energy supply problems.

A more con cer ted national commitm ent to energy  conservat ion is 
not only desirable but feasib le. The issue is not whether we should 
conserve  energy, rath er the issues are how should we conserve energy 
and how much should we conserve. As a national policy we should 
encourage  the efficient use of  energy in the sense that we do not 
use energy where the value  of  the pro duc t is less than  its cost or 
less than its value in some alte rna tive  use.
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Energy prices below the true costs of  energy are a major disincen­
tive to conserva tion.  One of  the reasons why we now inefficient ly 
consume our  scarce energy resources is tha t energy is priced below 
its repl acement cost as well as below its true  societal value.

Even where  energy conserv atio n measures  are cost -effective, many 
American  consumers are finding it difficult, if not impossible, to bor ­
row the necessary capi tal to finance such improve men ts as bet ter 
insula tion in their  homes or  businesses. This is part icularly  the case 
for peop le on low incom es or elderly peop le on fixed incomes. Yet 
the costs  of  energy con tinue to rise and fur the r bite into their  com ­
parat ively  limited incomes. In such instances, econom ic incentives may 
also be necessary, although energy conservation measures are cost- 
effective in thei r own right.

We must accept  the cha llenge of  energy conservation by consciously 
designing new buildings and redesigning  existing buildings to inco r­
porate cost-effec tive energy man agemen t practices and techno logies . 
The legislat ion pending before  the Public Works Com mit tee  is con­
cern ed for the energy conscio us design of  Federal buildings. The 
issue befo re the commit tee is what addi tiona l actions  the Congress 
might take to encourage great er energy conserv ation in buildings 
owned or leased by th e Federal  Governm ent.

The Federal Gov ernmen t alre ady  has dem ons trat ed energy conserva­
tion programs in the facil ities it owns. The Federal Facili ties Energy 
Conserva tion  and Utilization Act  of  1975, which I introduced last 
year, dire cts  tha t all Federal  agencies conside r energy conservation 
to the fulles t exte nt practicab le consistent with the ir existing auth ori ­
ties.

Similar legislation was incorp ora ted  in the Energy Policy and Con­
serva tion Act. That 1975 Act  requ ires  the dev elopment  of  a 10- 
year  plan for energy conserv atio n in buildings owned or  leased by 
the Fede ral Governm ent.  This program falls within the jurisdiction 
of  the Com mitt ee on Public Works and was discussed in my Senate 
rema rks on this measure. I thus am interested in reviewing the activ i­
ties of the Federal Energy Adm inis trati on, in con cer t with the General 
Services Adm inist ration, to promote gre ate r energy conserva tion  in 
Federal buildings. Likewise I am interested in the activ ities of  the 
Energy Research  and Dev elopmen t Adm inist ration to foster  new 
energy conserva tion techn olog ies.

Thank you.
Senator  Morgan . We have as our  witnesses this morning Mr. John 

Hill, the Deputy Adm inis trator of  the Federal Energy Administ ration, 
who has been deta ined  for awhile;  and Mr. Roger Sant, the FEA 
Assistant Adm inis trato r for Energy Conserva tion  and Environment; 
Mr. Nicholas A. Panuzio, the Commiss ioner  of  the Public Buildings 
Service  of  the GSA; and Dr. Gene G. Mannella, Depu ty Assistant 
Adm inis trator for Conservation of  the Energy Rese arch  and Develop­
ment  Administ ration.
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STATEMENT OF ROGER SANT, ASSISTANT ADMINISTRATOR FOR

ENERGY CONSE RVATION AND ENVIRONM ENT, FEDERAL ENERGY

ADMINISTRATION; ACCOMPANIED BY PAUL G. BRUMB Y,
DIRECTOR, OFFICE OF FEDERAL PROGRAMS, ENERGY CON SER­

VATION AND ENVIRONMENT; AND NORMAN W. LUTKEFEDDER,

CHIEF, SOLAR ENERGY DIVISION, ENERGY RESOURCE DEVELOP­

MENT
Mr. Sant. I am accompanied  this morning by Mr. Paul Brumby 

who is the Directo r of the Fede ral Energy Managem ent Program,  
and Norman Lutk efed der,  who is Ch ief  of the Solar  Energy Division 
in the Office of  Energy Resource Development.

Sena tor Morgan. We are glad to have all of you and we thank  
you for coming.

Mr. Sant, I believe you are scheduled to go first. I didn ’t have 
a chance to see your stateme nt last night, so we will follow you 
along as you make your presen tation.  Feel free to summarize it or 
to present it in any way that  you think best.

Mr. Sant. Thank you, Mr. Cha irman. It is a short sta tem ent , so 
1 think I will take it as written and maybe expand on it as we 
go through.

I am very pleased to be here toda y to discuss the Fede ral Gov ern ­
me nt’s activities for conserving energy in its buildings and facilities  
and to com ment on three  Sena te bills which have been proposed 
in this area : S. 2095, S. 2045 and S. 1392. I have subm itted  a sta te­
ment previously on these three bills, and I think othe rs for the Ad­
minis tration have commen ted.  So I would like to summarize some 
of  that  previous  testimony and expand  upon tha t briefly in this sta te­
ment.

I would like first to discuss  the  framework in which we view energy 
conserva tion  and solar energy activ ities in Federal buildings. The 
Federal Governme nt owns and opera tes  a wide variety  of  buildings 
which reflect many of the building types and functions which occu r 
in the priva te sector. As such , the first major role for energy conserva­
tion in Federal buildings is as a demons trat ion for both  new and 
existing conserva tion  techniqu es. By provid ing test sites for these vari­
ous techniques, the Federal Government  can, presumably,  speed  their 
adop tion into buildings in the private sector by dem ons trat ing their 
costs and benefits .

The second major role is simply tha t of  conserving public  funds. 
One requirement  of fiscal responsibility is tha t the Federal Govern­
ment  exam ine its own energy-c onsuming activi ties to determine those 
chan ges in operatio n and tho se investm ents which  will reduce 
the Fede ral Gov ernment’s total expenditure s for energy-consuming  
activitie s.

The fram ework in which we view solar energy in Federal  buildings 
has severa l aspects—two of  which I shall discuss at this time.

First, the vast inventory of  Federal buildings could provide a sub­
stantial marke t to assist in the early deve lopm ent of  the  market for 
economically  viable solar equ ipment.  Also, Federal buildings, par ticu ­
larly those  which receive wide public exposure, can be valuable  to 
promote public acceptance of  solar equipment.
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Second,  solar  heating and hot water systems in buildings should,  
in the nea r future, comp ete  effectively with oth er energy 
sources—electrici ty, oil, gas, and so for th—and provide  energy which 
has the added benefits  of  being clean  and renew able.

Our curre nt and planned Federal conservation activ ities can be 
seen from this dual perspec tive . Both the adminis trat ive actions un­
der taken through the Federal  Energy Man agem ent Program and those 
actions requ ired  by the Energy Policy and Conserv ation Act are 
designed to increase the efficiency with which energy is used in 
Federal facilities, and thus to conserve  public moneys.

Federal Managem ent Circu lar  74-1,  issued by the GSA over 2 
years ago, directed  changes  in lighting, heat ing, and cooling  levels 
to eliminate  energy  waste. In fiscal year  1974, the Federal Energy 
Man agem ent Program, cha rtin g conserva tion  activities of  all govern­
ment  people working tog eth er,  saved the equivalent of  90.5 million 
barre ls of  oil annually (247 ,00 0 barre ls per day) worth $725 million. 
Again in fiscal year 1975 the cost  avoidance equalled ano ther 97.1 
million barrels  of  oil (26 6,173 barre ls per day) annu ally worth $930 
million. For the first 2 quart ers  of fiscal year  1976, this saving is 
cont inuing and elevat ing and energy use has fallen percen t below 
the actual fiscal year 1975 level.

So curren tly,  Mr. Chairman, we are runn ing almo st 30 perc ent  
below the levels of energy use in 1973.

Senator  Morgan . Is tha t really  documented?  I get the distinct im­
pression tha t everybody has forgotten about energy conservation .

Mr. Sant. We put out quarterly reports  and require extensive re­
porting from each of  the agencies in governm ent,  and we believe 
they are audi table . We aud it them annually, and we believe those 
figures are  verifiable  by anyone  who would like to check them.

I think the figure this yea r is surpris ing us all, because  we got 
abou t a 24 percen t reduct ion , which we held for 2 years , and then 
suddenly this year we are runn ing 5Vfe percen t below that. So I am 
fairly pleased with what the Government  has done.

Senator  Morgan. I am satisfied your figures are correct;  on second 
though t, we did get a call from one of  our  con ting ents complaining  
tha t the gentleman  had cut off  the heat  1 day last week.  So somebody 
must be mindful of it.

Mr. Sant. It is also true  tha t I have personally  found some cases 
where we are breaking the rules.  I think that  occurs  too often , which 
means  we still have a ways to go. But the 30 perce nt is a fairly 
attr act ive  num ber and,  if we could emu late  it in the private sector, 
we would be far along.

Sen ator Morgan . I really susp ect tha t my instincts or feelings come 
from the  fact that  more  auto mobile s are coming from the private 
sector.

Mr. Sant. Yes, sir.
Tracking energy  use and savings is divided  betw een two major  

categories : land, sea, and air vehicles , and equ ipm ent , and buildings 
and facilities. In fiscal year 1974, the savings in buildings were 113 
trillion Btu (13 .6 perce nt red uct ion ) while in fiscal year 1975 they 
were 136 trillion Btu or  15.2 per cen t reduct ion . This equa tes to 
43,043 ,000 barre ls of  oil wor th about $41 2,375,000  for the 2-year 
period. These savings are abou t one-thi rd those  achieve d in operating  
vehicles and equipment,  but  still are sizeable.
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As par t of  the legislative req uirements contained in EPCA, an Ex­
ecutive Ord er will be issued specif ically  directing  the deve lopm ent 
of  plans for energy efficiency in the con struction and ope ration of 
buildings, and in Federal pro curement  activities. The  requ irem ent  of 
section 381(a ) (2) of the EPCA is tha t:

The President shall develop and, to the extent  of his authority under other law, 

implement a 10-year plan for energy conservation with respect to buildings owned 

or leased by an agency of the United States. Such plan shall include mandatory lighting 

efficiency standards, mandatory thermal efficiency standards and insulation require­

ments, restrictions on hours of operation, therm ostat controls, and other conditions 

of operation, and plans for replacing or retrofitting to meet such standards.

In addit ion to and con cur ren t with the analysis of  conserva tion 
measures, an analysis of the potential application of solar energy to 
both existing and new Federal buildings is being considered.  That 
is, the use of  solar energy for hea ting  and hot water will be evaluated 
and recommen ded  for those locations where it compares favorably 
on a financial basis with oth er sou rce  possibili ties, such as gas, oil 
or electr icity.

I would now like to discuss  the proposals  which are embodied 
in S. 2095,  S. 2045 and S. 1392. S. 2095 contains comprehensive 
guidelines for life cycle energy accoun ting  for the analysis of  energy 
use in existing Federal buildings, new Federal buildings and Federa l 
procurement  of  e quipment. The Admin istra tor of the General  Services  
Administ ration and the Secretary of  Defense  would be require d to 
develop analytical guidelines for energy conserva tion  in Federa l 
buildings. Each  would be requ ired  to submit within 1 year an energy 
use analysis of  al, existing buildings und er his juri sdic tion  and a plan 
for incorporat ing both energy con serv ation and solar improvem ents 
into each such  building. The final sect ion of this bill would alter  
current loan ceilings in Federal mor tgage insurance programs  to ac­
com modate  the increased costs asso ciated with solar  equipment.

S. 2045 is similar to S. 2095 bu t does not include consideratio n 
of  solar energy. Under this bill, the  Admin istra tor of the Gene ral 
Services Adminis tration, in consult atio n with oth er agenc ies, would 
be requ ired to develop guidelines for  the constructio n and renovation 
of  the Federal  buildings. This bill contains an explicit requirement 
for a survey of  existing pro cur ement  practices within 1 year  and 
the assurance of  a report con tain ing recommendations for the im­
provement of  those pract ices.

Finally, S. 1392 would estab lish a demons trat ion program for 
Federal, State  and local buildings . In this bill, the Federal Energy 
Administ ration and the National Bureau of Stan dards would develop 
guidelines for identifying can didate  buildings for energy conserva tion 
refitting. Within 6 months the GSA would selec t 40 Federal  buildings 
for dem ons trat ion  and solicit bids for their  refitting. The emphas is 
in these bids would be on innovative techniques. The bill would also 
establish a 3-to-l  match ing grant prog ram between the FEA and State 
and municipal  governments for the  refitt ing of  S tate and local govern­
men t buildings.

We believe these  provisions for Fed eral , State and local governm ent 
dem ons trat ion projects  are unnecessary . Adequate funding authority 
has been requ ested by ERDA to dem ons trate new solar and energy 
conservation technologies. Once new techn ologies are shown to be
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technologically  and economically  useable, they would  be able to com ­
pete  with existing tech nologie s on a financial basis. Though the explic it 
time requ irem ents  con tained  in the proposed legislat ion are not now 
a par t of  our activ ities,  the guidel ines for conside ration of energy 
conserva tion con tain ed in these bills are similar  to those contained 
in the Executive Order  desc ribed ear lier , and will be taken  into ac ­
count. Accordingly , we feel that  S. 2095, S. 2045, are unnecessary, 
and we would ther efore oppose  enactment .

The one provision of  S. 2095 which is not specifically addressed 
by our  program is tha t which would raise loan ceilings  on Federal 
mortgage assistance. Our analysis of  this alte rnat ive has led us to 
the conclusion tha t a more important fac tor  inhibi ting adoption of  
solar  equipment in residences is the fact  tha t there are no commonly 
acc epted standards for sola r equipment to which a banker  can turn 
in decid ing whether to give a loan.

Along this line, the Fed eral  Housing Adm inis tration of the Depar t­
men t of Housing and Urban Development, in coo peratio n with the 
National Bureau of  Standards,  will soon publish the Intermediate 
Minimum Property Standa rds  for solar  heating and hot  water systems. 
These standards, scheduled to be effect ive in Jun e 1976, will be 
used in the mortgage insu rance program of  the FHA and can be 
expected to have broad impact on conventional  mortgage financing 
as well.

In summary, then , we are  pleased to report  on the progress  of 
our  activi ties with regard to energy conserva tion  and to the use of 
solar energy in Federal facilities . We do not believe that  further  
legislative requ irem ents  would  be helpful at this time. We will continue 
to report  periodically  on thes e matters and look forward to coo per at­
ing with your committ ee and the Congress toward the achievement 
of our  mutual  goals.

Senator  Morgan . Thank you very much.
We are going to alte r our  procedure  a little this morning from 

tha t which is usually followed in this committ ee. I have asked Mr. 
Richard Grundy of  the comm itte e’s senior professional staff  if he 
will presen t any questions to you that  he might have with regard 
to your  testimony. As we proceed if there are any questions that 
I des ire to follow up on or have in my mind, I will ask them.

Dick, if you would take  over.
Mr. Grundy. Mr. Sant , I have severa l ques tions with regard to 

your age ncy ’s existing sta tuto ry authority. I will leave some of the 
more gene ral ques tions  until the panel has fully presen ted  their  stat e­
ments.

In part icular,  under the Energy Policy and Conservation Act, which 
was passed last year, the Pres ident, as you noted  in your state men t, 
was given responsibility to develop  a 10-year plan for energy conserva­
tion in Federal buildings.

As this is evolving, is the re a lead agency tha t has been designated 
to develop this plan or does this responsibility  fall on each  individual 
agency?

Mr. Sant. No. The lead agency role has been assigned , now, to 
the FEA in con tinuation of  the Federa l Energy Man agem ent Program. 
Really, this whole 10-year prog ram was in the mill prior to the passage 
of  the Act, so it is a con tinu atio n and expansion  of  the activities  
tha t are already under way.



But the President has assigned the responsibility  to the FEA.
Mr. Grundy. I was und er the impression—and you or Mr. Panuzio 

may wish to clarify thi s—that under the ear lier  plan for Federal 
buildings, the responsibil ity for energy  conserv ation, prio r to the enact ­
men t of the Energy Policy Act, actual ly fell on GSA.

Mr. Sant. Well, it does, as well as on the Depar tment  of Defense.
I do n’t mean to minimize it. But the overall responsibility  for the 
Federal Energy Man agem ent Program rests with FEA. We have always 
worked very closely with GSA as well as the Dep artm ent  of Defense 
in the running  of the building porti on and with the GSA on the 
automobile port ion. They really have the line respons ibility.  We are 
only the Federal coo rdinators , if you will.

Mr. Grundy. Mr. Panuzio , do you wish to com ment further  on 
this point?

Mr. Panuzio . I think the com men ts are cor rec t. We have been 
moving along in the are as tha t apply to us, which are the Federal 
buildings. But there are  further  agencies, such as Defense Agency 
and HUD, which are responsible with carry ing through thei r areas. 
FEA, we understand, is coordinating that  effor t. Responsibility for 
Federal buildings them selves, as we see it, is the  General Services  
Adm inist ration, but cer tain ly we have responsibility to coordinate tha t 
effo rt with others.

Mr. Grundy. What do you see as the schedulin g for completion 
of  this  10-year plan?

Mr. Sant. Well, the  plan has been submit ted to the Energy 
Resources Council, and it is curr ently being review ed by the Office 
of  Management and Budget.  We susp ect we will have resolu tion of  
some of those issues within the next 30 days, and hopefully, the 
Executive Order would be out sometime arou nd then. 1 would suspect 
the  overall guidel ines for building retrofit ting  would be completed 
in about 6 months .

I don’t know how you feel about tha t, but I think  that is genera lly 
the target we are working on.

Mr. Panuzio. Yes.
[The following is back ground  mate rial relative to the 10-year plan:]
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ENERGY POLICY AND CONSERVATION ACT 
(P .L . 9 4 -1 6 3 , Dec em be r 2 2 , 19 75 )

TIT LE I I I

PART E - OTHER FEDERAL ENERGY CONSERVATION MEASURES 
FEDERAL ENERGY CONSERVATION PROGRAMS

S e c . 38 1.  ( a ) ( 1 )  The P r e s id e n t  s h a l l ,  to  th e  e x te n t  

o f  h i s  a u th o r i t y  u n d e r  o t h e r  la w , e s t a b l i s h  o r  c o o r d in a te  

F e d e ra l  ag en cy  a c t i o n s  to  d e v e lo p  m an d a to ry  s t a n d a r d s  w it h  

r e s p e c t  to  e n e rg y  c o n s e r v a t io n  an d e n e rg y  e f f i c i e n c y  to  

g o v e rn  th e  p ro c u re m e n t p o l i c i e s  an d d e c i s io n s  o f  th e  

F e d e ra l  G ov er nm en t and  a l l  F e d e ra l a g e n c ie s ,  an d s h a l l  

t a k e  su c h  s te p s  a s  a r e  n e c e s s a r y  to  c au se  su ch  s ta n d a r d s  

to  be  im p le m en te d .

(2 ) The  P r e s id e n t  s h a l l  d e v e lo p  a n d , to  th e  e x te n t  

o f  h i s  a u t h o r i t y  u n d e r o t h e r  la w , im p le m en t a 1 0 -y e a r  p la n  

f o r  e n e rg y  c o n s e r v a t io n  w it h  r e s p e c t  to  b u i ld in g s  owned  

o r  le a s e d  by an  ag en cy  o f  th e  U n it ed  S t a t e s .  Su ch  p la n  

s h a l l  in c lu d e  m an d a to ry  l i g h t i n g  e f f i c i e n c y  s t a n d a r d s ,  

m an d a to ry  th e rm a l e f f i c i e n c y  s ta n d a r d s  an d i n s u l a t i o n  

r e q u i r e m e n ts ,  r e s t r i c t i o n s  on  h o u rs  o f  o p e r a t io n ,  th e rm o ­

s t a t  c o n t r o l s ,  an d o t h e r  c o n d i t io n s  o f  o p e r a t io n ,  an d p la n s  

f o r  r e p la c in g  o r  r e t r o f i t t i n g  to  m ee t su ch  s t a n d a r d s .

( b ) ( 1 )  The  A d m in is t r a to r  s h a l l  e s t a b l i s h  an d c a r r y  

o u t  a r e s p o n s ib l e  p u b l ic  e d u c a ti o n  p ro gra m  - -

(A) to  e n co u ra g e  e n e rg y  c o n s e r v a t io n  an d 

e n erg y  e f f i c i e n c y ;  o r

(B) to  p ro m o te  v an  p o o l in g  an d c a r p o o l in g  

a r ra n g e m e n ts .

(2 ) For p u rp o s e s  o f  t h i s  s u b s e c t io n :

(A) The  te rm  "v a n "  means  an y a u to m o b il e  w hic h  

th e  A d m in is t r a to r  d e te rm in e s  i s  m a n u fa c tu re d  

p r im a r i ly  f o r  u se  in  th e  t r a n s p o r t a t i o n  o f  n o t 

l e s s  th a n  8 i n d i v i d u a l s  an d n o t more th a n  15 

i n d i v i d u a l s .
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(B) The term "van pooling arrangement" means an 
arrangement for the transportation of employees 
between their residences or other designated 
locations and their place of employment on a 
nonprofit basis in which the operating costs 
of such arrangement are paid for by the employee 

utilizing such arrangement.
(c) The President shall submit to the Congress an 

an annual report concerning all steps taken under subsec 

tions (a) and (b).
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EXTRACT FROM
SENATE REMARKS BY SENATOR JE NN IN GS  RANDOLPH 
CHAIRMAN, COMMITTEE ON PU BL IC WORKS 
ON ENERGY PO LICY  AND CONSERVATION ACT (OF 1 9 7 5 ) 
DECEMBER 1 5 , 1 9 7 5
( C o n g re ss io n a l R ec ord  121 (1 8 6 ) :__ )

FEDERAL ENERGY CONSERVATION PROGRAMS

Mr. P res ide nt,  section 381 requ ires the 
Pre sident  to develop  and  imp lem ent  a 
10-year energy conserva tion  pla n for 
buildings owned or leased by an y Fede ral 
agency.

The Senate Public Works Comm ittee, 
Mr. President , ha s convened hea rings on 
the  subject. The Buildings and Grounds 
Subcommitt tee, und er the  able ch ai r­
man ship  of th e Sen ato r from  North  
Caro lina (Mr. Morgan), recent ly in it i­
ated an  inv est iga tion into  the activities 
of the  execu tive agencies in developing 
energy conserv atio n techniques for ap ­
plication to Federal  buildings.

At the  fo refro nt  of Fed era l efforts to 
utilize  and  develop  such techniqu es is 
the  Gen eral  Services Adm inis trat ion.  As 
early as fiscal y ea r 1974, the GSA thro ugh  
an  aggressive conservation pro gram re ­
alized a savings of 20 pe rce nt in the  
consumption of energy  in Fed era l bui ld­
ings over the previous year . Complete 
figures are  no t available for  fiscal yea r
1975, b u t  i t  is  e s t im a te d  t h a t  th e r e  w a s  
a  3 0 -p e rc e n t  s a v in g s .

The General Services Adm inis trat ion , 
to fac ili tat e fu rthe r reductions in energy 
consumption, an d in coopera tion  wi th
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oth er Governm ent agencies and  the  
priv ate sector, developed  two energy co n­
servation  guidelines. The  first,  “Energy 
Conservation Design Guidelines  for New 
Office Buildings,” establish es per form­
ance  specifications for  the co nstruction of 
new Federal office build ings. The  second, 
“Energy Conservation Guide lines for Ex­
isting Office Buildings,” sets  guidelines 
for  use in ret ro fit tin g exis ting s tructu res .

Later  this  month , Mr. Preside nt, the 
th ird  conserva tion  docume nt developed 
by the General  Services Adm inis trat ion,  
“Energy Con serv ation Guidelines  for  
Build ing Ope rations ,” will be released.

The  GSA’s program also  recognizes t he  1 
importance  of demo nstra tin g new en ­
ergy- saving techn iques in actual  building 
design  and  con struct ion . The  proposed  
Fed era l building  in Manchester , N.H., 
was selected as an  energy conserva tion  
dem ons tration  facility . It  is an tic ipa ted  
th at  a 50- to 70-pe rce nt savings in energy  

’consumption  will be rea lized  thro ugh the 
use of solar coll ectors and othe r advanc ed 
build ing design fea tures.  Da ta  compiled 
at  this  demo nst rat ion  facility will be 
used in futu re Fed era l c ons truc tion .

Mr. Presid ent , in light of Its lead ersh ip 
in Federal energy conservation efforts, 
the  P res ident on October 18, 1974, asked  
the GSA to recommend to the  Energy 
Resources Council a mu ltiy ear  pro gram 
to increase energy efficiency In  all Federal 
faci lities  and ope ratio ns. In  response, 
the  Agency has submitted  such a plan. 
The Pre sid ent’s se lection in 1974 of GSA 
to form ulate an  overa ll Fed era l energy  
conservation  plan  ha s proven to be a wise 
one.

As chairm an of the  Senat e Comm ittee 
on Public Works and personal ly I en ­
courage the  P res ide nt to aga in desig nate  
the GSA as the lead  Agency to coordi­
na te  and develop th e 10-year energy 
pla n for Fed era l faci litie s requ ired  by 
section 381 of thi s bill.
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Mr. Grundy. I may be jumping the gun on one  of  the later sta te­
ments, but as far as deve loping the guidelines for building retrofit , 
is this also viewed as the  primary responsibil ity of  FEA, or has this 
func tion  been delegated to GSA in light of  their previous  activity?

Mr. Sant. I think it would be primarily in GS A’s realm. We will 
gain assistance from the National Bureau of  Standards and HUD and 
oth er agencies as we can. And of  cou rse,  the Defense Departm ent 
has a number of  Federal  buildings, and so we are going to have 
to coordinate that amongst all agencies so tha t we end up with 
something that  is mutually accepta ble.

NBS has done  quite a bit of  work along these lines, so it is not 
as if we were start ing from scra tch.

Mr. Grundy. I was thin king of the GSA guidelines tha t were issued 
as much as 2 years ago which dealt  specifically with this subject.

[A copy of the guideline s referred to follows:!

71-5 45 (P t. 2) O - 76 - 2
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A SYNOPSIS OF THE
ENERGY CONSERVATION DESIGN GUIDELINES FOR OFFICE BUILDINGS

The Gen eral  S e rv ic e s  A d m in is tr a ti o n  (GSA ), w hic h sup e rv is e s  th e  d e s ig n , 

c o n s tru c t io n ,  main te na nc e and o p e ra ti o n  o f  mo st Fede ra l o f f ic e  b u il d in g s ,  

re cogn iz e s  th e  gro w in g  need f o r  g u id e li n e s  th a t  w i l l  make d e s ig n e rs , 

b u il d e rs ,  m ana ge rs , and owners aware o f  th e  numerous ways  to  save  en erg y 

in  b u il d in g  d e s ig n  and o p e ra ti o n .

To acco m p lish  t h i s ,  GSA's P u b li c  B u il d in g s  S e rv ic e  (PBS) c o n tr a c te d  w it h  

th e  energ y c o n s u lt in g  fi rm s  o f U ub in -M 1nde ll- B lo om e A s s o c ia te s , Hee ry  and 

H eery , A r c h i te c ts ,  and th e AIA Res ea rch C o rp o ra ti o n  to  deve lo p  a co m pr eh en sive  

s e t o f  energ y c o n s e rv a ti o n  g u id e li n e s .

These g u id e li n e s  en co ur ag e in n o v a ti o n s  and in d ic a te  v a r io u s  me thod s th a t  can  

be use d to  re du ce  ener gy  consu m pt io n in  new b u il d in g s ,  w h il e  a t  th e  same tim e 

a ll o w in g  a r c h i te c ts  and eng in ee rs  th e  g re a te s t la t i t u d e  in  d e s ig n .

En ergy  us e in  b u il d in g s  is  a fu n c t io n  o f  some in dependent and many in t e r - r e la t e d  

fa c to r s .  Some o f  th e  m a jo r fa c to rs  w hic h in fl u e n c e  en erg y consu m ption ar e 

u se r needs, c li m a te ,  sun , w in d , s i t e ,  o r ie n ta t io n ,  b u il d in g  e n ve lo p e , e le c t r i c a l ,  

i l lu m in a t io n ,  and m ech an ical syste m s.

W hile  much o f  th e  in fo rm a ti o n  c o n ta in e d  in  th ese  G u id e lin e s  was deve lo ped 

from  th e  Ene rg y C onse rv a tio n  D em o nstr a tion  B u il d in g  s tu d y  fo r  
M ancheste r,  New H am psh ire , th e  g u id e li n e s  a p p ly  to  b u il d in g s  in  a l l  re g io n s  

o f  th e  U n it e d  S ta te s . When th e  c o n s tru c t io n  o f  th e  M anc he ster  D em onstra tion  

P ro je c t has  bee n com p le te d , th e  re s u l ts  o f  th e  v a r io u s  e le c t r ic a l/ m e c h a n ic a l 

sy stem s w i l l  be e v a lu a te d . I t  1s a n t ic ip a te d  th a t o u r f in d in g s  w i l l  

n e c e s s it a te  f u r t h e r  re fi n e m e n ts  in  th e  g u id e li n e s .

T h is  s tu d y  c o n ta in s  more th an 185 id e a s  f o r  con se rv in g  en er gy  in  b u il d in q  

d e s ig n , c o n s tru c t io n  and use . Due to  th e  w ide ra ng e o f  th ese  p ro p o s a ls , no 

s in g le  b u il d in g  can  be exp ecte d to  in c lu d e  a l l  o f  th ese  id ea s .

The fo l lo w in g  is  a l i s t  o f  some o f  th e  more im p o rt a n t p o in ts  In c lu d e d  in  th e  

G u id e li n e s :

1.  Cov er  e x te r io r  w a ll s  a n d /o r  r o o f  w it h  e a r th  and  p la n t in g  to  re du ce  

heat lo s s  in  w in te r  and s o la r  g a in  in  sum mer.

2 . Shade w a ll s  and paved  are as a d ja c e n t to  b u il d in g  to  re duce  te m p e ra tu re .

3 . C o ll e c t  ra in  w a te r f o r  use in  b u il d in g s .

4 . S e le c t s i te s  w it h  h ig h  a i r  q u a l i t y  to  enhance n a tu ra l v e n t i la t io n .

5. S e le c t s i te s  th a t  have to p o g ra p h ic a l fe a tu re s  and  a d ja c e n t s tr u c tu re s  

th a t  p ro v id e  w in d  b re aks.

6 . S e le c t s i te s  th a t  a ll o w  op tim um  b u il d in g  o r ie n ta t io n  and  c o n f ig u ra t io n  

to  m in im iz e  y e a r ly  energ y consum ption .
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7. Se lec t s ites  th a t al low occupants to use pub lic  tran sp orat ion systems.

8. Se lec t bu ild in g  con fig ura tio ns th a t giv e minimum north  wa ll exposure 
to  reduce heat los ses.

9. Const ruc t e x te ri o r  w a lls , ro o f,  and floo rs  w ith high thermal 
mass, fo r  example, 100 pounds per cub ic fo o t.

10. Consider the leng th  and width  aspects fo r re ctan gu la r bu ild ings  
as wel l as ot he r geometr ic shapes in  re la tionsh ip  to bu ild in g  he igh t and 
in te r io r  and e x te ri o r f lo o r  areas to op tim ize  energy co ns erva tio n.  (The 
minimum e x te ri o r bu ild in g  su rfa ce  area fo r  a given in sid e area w il l re su lt  
in  the  le as t heat lo ss /h ea t ga in through the bu ild in g  s h e ll .)

11. Do not heat  pa rk ing garages.

12. Consider the amount o f energy regu ire d fo r  pro te ction of  mater ia ls  
and th e ir  tran sp or t on a l i f e  cycle energy ba sis .

13. In c lim a tic  zones where co nd ition s are su itab le  fo r  na tura l v e n ti la ti o n  
fo r  a major pa rt  of  the yea r,  windows should be in s ta ll e d  th at open.

14. Use corr id ors  as hea t tr ansfe r bu ffers  and loca te  ag ain st e x te ri o r 
w a lls .

15. Landscaped open plannin g allows excess heat  from in te r io r  spaces to 
tr a n s fe r to  pe rim eter  spaces which have a hea t lo ss .

16. Eguipment rooms loca ted on the ro o f reduce unwanted heat gain  and 
heat los s through the  su rfac e. They can al so  al low more d ir e c t duc t and 
pip e runs reducing power req uirem ents.

17. Open pla nn ing  al lows more e ff e c ti ve  use o f li g h ti n q  fi x tu re s . The 
reduced area o f pa rt it io n e d  wal ls  decreases the  li g h t  ab so rp tio n.

18. Prov ide contro ls  to  shu t down a ll  a i r  systems at  n ig ht and weekends 
except when used fo r  economizer cycle  co o lin q.

19. To enhance the p o s s ib il it y  o f using waste heat  from othe r systems, 
desig n a ir  hand ling systems to  c ir cu la te  s u f f ic ie n t  amounts o f a ir  fo r  co ol ing 
loads to  be met by a 60°F a i r  supply  temperature and he at ing loads to be met 
by a 90°F a ir  temperature .

20. Design HVAC (h eating, ve n ti la ti n g  and a ir con d it io n in g ) systems so 
th a t the y do no t heat  and coo l a ir  sim ul tane ou sly.

21. Adopt as la rge a tem perature d if fe re n t ia l as po ss ib le  fo r  c h il le d  
water  systems and hot wa ter heat ing  systems.

22. Cons ider the use o f thermal sto rag e in  comb ina tion  w ith  u n it  heat  
pumps and a hydro nic  loop  so th a t excess heat du rin g the day can be cap tured 
and stored  fo r  use at n ig h t.
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23. Co ns ide r the use o f  s o la r  energy c o ll e c to rs  fo r  heating in  w in te r  

and absorp tion co o lin g  in  sutnner.

24. Co ns ider  the use o f a to ta l energ y sys tem in te g ra te d  w ith  a l l  

o th e r sys tems.

25.  Use high  e f f ic ie n c y  tr ansfo rm ers , wh ich  are good ca nd idates  

fo r  l i f e  cycle  c o s ti n g .

26. To red uce th e q u a n ti ty  o f  hot and co ld  w ate r us ed , consi der 

the  use o f a s in g le  syste m to  meet hand washing  needs.

27. Co ns ider  the use o f so la r  wate r he ater s using f l a t  p la te  c o ll e c to rs  

w it h  heat  pump boosters  in  th e w in te r.

28.  Heat b u il d in g  to  no more than  68°F in  w in te r  when occupie d and 

60°F when unoccupied .

29. Cool b u il d in g  to  no le ss  tha n 78°F when oc cu pied  and 

no coo lin g  when th e b u il d in g  is  un occupied .

30. L ig h t a b u il d in g  when oc cupied  o n ly .

3T. In  s e le c ti v e  l ig h t in g ,  consid er on ly  the amount o f il lu m in a t io n  

re qu ired  fo r  the s p e c if ic  ta sk , ta k in g  in to  co n s id e ra ti on  the  du ra ti o n  

and chara cte r and user perfo rmance re qu ired  as pe r de siq n c r i t e r ia .

32. Turn  o f f  li g h ts  th a t ar e no t needed.

33.  Schedule  c le an in g  and ma intenance fo r  normal working  hours  o r when 

d a y lig h t is  a v a il a b le  and s u f f ic ie n t  fo r  ta sk .

34. Draw dra pes ove r windows o r cl ose  thermal  shu tt e rs  when d a y li g h t 

is  not a va ila b le  and when the b u il d in g  is  un oc cu pied .

Comments on these Design G uid elin es are be ing s o li c it e d  by the  GSA's P ub lic  

B u ild in gs  Ser vice  u n t i l  May 1,  1974.

GSA/PBS/OFFICE OF CONSTRUCTION MANAGEMENT: 3-18 -74
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Mr. Panuzio . It has been updated, but they serve as the basis 
for it, some of  the directions we are going to use in the guidel ines 
we establ ished for Fed eral  buildings.

Mr. Sant. In add ition  to that , Mr. Grundy, we are requ ired  to 
develop life-cycle pro cur ement  guidelines as well. So it goes beyond 
even buildings. We are  in the proc ess of gett ing tha t activity und er 
way. So it would include things oth er than buildings in the Federal 
procuremen t.

Mr. Grundy. You men tioned in your  sta tem ent  tha t this evaluation, 
although the statute  does  not requ ire a review of  solar energy po ten­
tials, is being so bro adened  by FEA in dev elopment  of  the 10-year 
plan. Do you ant icip ate  tha t the plan will include specific recom men­
datio ns on buildings tha t should be used for the dem onstrat ion of  
solar energy?

Mr. Sant. Yes, we do.
Mr. Panuzio. Yes.
Mr. Sant. Tha t was a part  of  our  original idea, and we are co n­

tinually expan ding that so that  we insure tha t we take the best ad ­
vantage  of the opp ortunitie s in the solar  area.

Mr. Grundy. When you have developed this plan, what would 
you view as the funding mechanism tha t would be used to implemen t 
it? Would you have a single funding reques t per se or in your 
judg men t, would this responsibili ty fall on each  individua l agency?

Mr. Sant. Well, we are curr ently talking abo ut it with the Office 
of  Management and Budget. Each individua l agency would prepare 
its own request based on the guide lines  tha t we have put out; then 
those  would all be coordin ated to see tha t the crit eria  being used 
are  common thro ughout the Federal Gov ernmen t. By the time the 
funding reque sts go to the Office of  Man agem ent and Budget, they 
will have been total ly coordinated  and will be viewed as an array 
of  investment opportuniti es thro ugh out  the Federal Governm ent,  not  
jus t one agency at a time. That  way we can reduce  the discrepancies, 
such as one agency being very diligent in prepar ing all of  its requests  
versus ano ther agency tha t did n’t do much at all.

We hope to coo rdinat e that  from a cen tral  source to make sure 
we take advantage of  every opportunity .

Sena tor Morgan. We are delighted to have our  chairman here  
this morning.

Our chairman  is one of  the leaders in energy conservation , and 
I believe he has int rod uced one of  these bills.

Mr. Chairman, we would be glad to hea r you at this time.
Sena tor Randolph . Thank you. You are kind to associate me with 

concern  on this matter . It has been my concern for a long, long 
time.

This is not the momen t for nostalgia, but the re were some persons 
within the Congress a long, long time ago who were working on 
the problems of  energy. And the record  bears tha t out. Now is not 
the time for the retel ling of  tha t.

But I think the energy problem—call it what  you may—is more  
serious today than it was prior to the 1973 oil embargo tha t hit 
with all of its power in the shutt ing off of the petroleum supplies 
to the United State s of  America. To me it seems like only yesterday, 
but  to some peop le it seems a long time ago. But that  is anoth er 
facet of this whole prob lem.
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But the conservation measures that  we can make available here 
at home are those prog rams that  will release us in part  from reliance 
upon energy supplies from abroad.

Insofar as we have a compliance even with the 55-miie-an-hour 
speed  limit, we know tha t if it is enforced  in North Carolina, West 
Virginia, and thro ugh out  our  States, that  even tha t measure, which 
might not seem to be one that  has too much impact, can save over 
100,000 barre ls of fuel every 24 hours. Now, tha t is a considerable  
contribution. And that is from only one conserva tion measure.

I know of one building, a private  building in Los Angeles, where 
there were conserva tion meth ods set in motion  approx imate ly 2 years 
ago by that corp ora tion  which occupies  that  building.

Whereas we here today talk about the design of buildings and 
redesign of buildings from a standpoint of  creativity  and innovative 
effo rts—all of that  is necessa ry—we are think ing about cost-effective 
energy conservation.

But to go back to this one building, they had the escalators opera t­
ing almost around the clock . So the esca lators were cut down from 
a standpoint of tha t period of time in which they were operating: 
a lesser number of esca lato rs were operating during the day. But 
the escalators  were moving  in the morning and evening when tha t 
mobility of people going to and from work was involved.

Also in thei r clean ing process, the mainten ance work of those  
buildings—where the custo dians who were to do tha t work were doing 
it at night with all the  lights on, they moved tha t up until late in 
the afte rnoon, not waiting for night. As a result they picked up a 
2 or 3 hour period  where  there  was not the need for an all-night 
operation with the associated expenditure  of elec trici ty.

And they removed 1,000 light bulbs. This is all a matter of fact 
from the building itself. These  were grea t energy conservation mea­
sures, amounting  to some 25 percen t saving of  the energy within 
one building.

So as you carry  on these hearings on the utilizat ion of our energy 
resources to the best deg ree —as we think of Federal buildings, eith er 
those  owned or leased—we are striking not at just  a ripple of  this 
problem; we are really moving into it as it has to be moved into. 
Because the timid steps which we allowed ourselves to make and 
then  boast abo ut will not suffice.

And I hope tha t here  as we do a thorough  job , which you are 
doing  and others are  doing, that  we will come to grips with the 
fact that  the energy problem is very, very real.

And I am not an alarmist, but I can say to you that  the problems  
now are greate r than the problems 3 or 4 years ago. But to have 
people  unde rstan d tha t tha t is true  is very difficult. So somet imes 
you may have to do what we call the job  which no one notices. 
You don't  do it for  notice. But you have to do what you are doing 
here  and what oth ers  in the gove rnment are doing also, as well as 
in private industry .

I would only ask one  question.
What are you able  to tell us, we who are on the Hill, not from 

the standpoint of how we draft  legislation, but  what can we do on 
energy conside ratio n as a Congress through your coop eration and 
through your innovative leadership? What can we do to further imple-
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ment the laws which will bring abo ut this energy conserv ation in 
the public buildings of the United Sta tes?

Mr. Sant. I think in the are a of  cons erva tion  we may be a little 
more prou d than  we may be in othe r areas  of  energy. That is, with 
the passage of  the Energy Policy and Con serv ation Act , we now 
have manda tory  autom obile  fuel econom y stan dards which will double 
the fuel econ omy  of autom obiles.

We have passed man dato ry app lian ce labeling and stan dards which 
will probably  get a 20  per cen t imp rove men t in all applian ces  by 1980.

We have passed  a bill tha t calls  for the settin g of—they are really 
volunta ry goals for indu stry—but  they are the best tha t all of us 
knew how to do at the time.

We have now got the por tion  of  the Act tha t we have jus t talked  
abo ut, the Federal energy man age ment program. In addi tion  to that, 
we are likely to have man datory  building stan dard s. At least we are 
hoping tha t the Congr ess will see fit to report  tha t out of  con fere nce 
in the next few weeks, and pass it.

We are hopin g that  we will have wea therizatio n for low income 
families. We are hoping we will get a tax credit  for insulation of 
existing reside nces.

If we put  all of those tog eth er,  ther e are only probably  a couple 
of  addi tiona l areas that  we nee d to address . One is the possibility 
of  giving fur the r incent ive to conserv e to com merc ial and industrial 
energy users. Mr. Kennedy has introdu ced  a bill that addresses that 
subje ct, and we are working closel y with him at this time.

The Preside nt has intr odu ced  a bill called  the Energy Independ ence  
Auth ority , which would also address  that  prob lem.  And when you 
look at all of  those tog ethe r, Mr. Cha irman, I think  at the momen t 
we would say that by 198 5 we will be using abo ut 7 million barrels 
a day less than  we would have used prior to the embargo.

Tha t is fully 7 million barr els  tha t will not have to be produ ced 
or imported by 198 5, which is abo ut a 14 per cent redu ctio n from 
the ant icip ated levels of  use tha t we would expect by tha t time.

Now, tha t is not the tota l pote ntia l. I would perso nally  guess that 
the pote ntia l may be twice that at least. And it may be more than 
that.  We are working as muc h as we can to try and find othe r 
avenues. But I think all the one s tha t have come to our minds have 
now been passed or are abo ut to be passed. We are going to have 
to be more crea tive to identify othe r measu res.

But I share indeed your conce rn and belief tha t the poten tial for 
con serv atio n is grea t and tha t we should be prou d of  the progress 
we have made toge ther  so far.

Sen ator  Randolph. Tha nk you very much, Mr. Sant.
Mr. Cha irman, I would only suggest tha t if these  savings are in 

being and a further savings can  and will be achi eved , then energy 
conserv ation will be a very imp ortant  fac tor  in redu cing  our  reliance  
upon importa tion  of crude oil products.  Somewhe re along the line 
we are failing to tell our  story  to the American peop le.

I am not  certa in jus t what can be done.  But somethin g must be 
done.  Yesterday I talke d to a Sen ator  from Minn esota. I hesita te 
to mention his name because  some one might say he is really running 
for Pres iden t when he isn’t. In jus t a perso nal con vers atio n with Sena ­
tor Hum phrey, he said tha t when he atte mp ts to talk to the people
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about the energy crisis—and he feels it is a very, very real crisis—that 
in a sense many, many people laugh at him. They say, “We can 
go to the pump today and we are buying in Minn esota a gallon 
of gasoline at 49 cents ,” plus whatever you said, 49.8 , maybe, “and 

we get all we want.”
We are a nation tha t act s after the fact rather  than  before the 

fact so very, very often. And this catche s us with our resources down 

to mee t these  problems.
But he says, “Now, what can  I do about that? Wha t can I say 

to these people? ” And the re he is, a man of  many words, isn’t he? 
And yet he is wondering, “ How can I impress  upon my constituents  
here  the seriousness of this pro blem?” And he feels it very keenly.

I think tha t the selling job  just  has to be done. At the moment 
the managem ent job  we will leave to you and the othe rs who are 
bringing these  programs into  reality.

By the way, Mr. Cha irman,  ther e was a scheduled airlin er moving 
through a turbulen t sky, and  the little lady who had never taken  
a ride before was sitting by a priest . She became so frigh tened because 
of the plane  rocking back  and forth  tha t she looked at him and 
said, “ Father,  can’t you do some thing?” And he said, “ Madam, I 
am very sorry. I will be unab le to help you. I am in sales, not 

manag ement .”
But what 1 am trying to say is tha t we have differen t facets  of 

this prob lem.  One of the job s certa inly is sales. And,  I hope, Mr. 
Cha irman, that you will stand on the Senate floor in the near future  
and talk about what is being done  by the Federal Governm ent to 
conserve  energy. With respect to the programs  in the Energy Policy 
and Conservation Act, we jus t have to do more  than we have been 

doing.
We have been doing bette r, and I am weighing my words, and 

I am not  critical . We have been  doing bet ter  than the press reports 

seem to indicate. Do you believe that?
Mr. Sant. I believe that , yes.
Sen ator Randolph . I think  that . The re is a strength  in the provisions 

of  the Energy Policy and Conserv ation Act tha t we have been talking 
about, Mr. Chairman.  These strengths are there. 1 jus t feel that  this 
kind of  a meeting gives us an opportunity  to explore once again 
not  jus t the Federa l buildings, owned  and leased , but  to go a little 
fur the r beyond that and att em pt to have peop le general ly—businesses, 
organizations of  all kinds, ou r school system s—do a bet ter  job than 

we are  doing.
And, as you say, to conserv e energy here means  a lesser reliance 

on the energy from overseas.
I thank  you.
Mr. Sant. Mr. Cha irman, can I ju st add one thing? It is something 

I failed to mention. I think  the Congress was extremely wise in one 
oth er provision of the Energy Policy and Conserva tion  Act. And that 
is tha t we provided a role for  the States  to carry  out  specific  conserva­
tion programs  of thei r own,  and the Congress author ized  $50 million 
a year  to be provided to the Governo rs of the State s who develop 
their own conservation program s so we can meet  the specific kinds 

of  r equ irem ents  in a given State.
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Some States have diffe ring require ments than othe r States. And 
the ability of  the Governors to develop a program designed around 
the specif ic needs of the Sta te, I think,  is one of  the oth er major 
benefits tha t came out  of  th e signing of  the Energy Policy and Con ser­
vation Act. 1 think tha t is one  of  the things tha t will help get this 
message  out a little bit.

But I certa inly agree with you tha t we have a major problem on 
our  hand s of  letting everyone become as aware  as we may be of 
the opp ortuniti es, as well as of  the things we have accom plished 
so far. I appreciate the ch air ma n’s help in the articulatio n of  that.

Senator  Morgan. Mr. Chairm an,  we than k you for your interest 
and remarks.

Mr. Sant , are you going to be able to stay with us through the 
morning?

Mr. Sant. Yes, Mr. Chairm an,  I will be happy  to.
Senator  Morgan. Mr. Panuzio , are you going to be able to stay 

with us for awhile?
Mr. Panuzio . Sure.
Senator  Morgan . Dr. Man nella?
Dr. Mannella. Yes, sir.
Senator  Morgan. We will pro ceed as a panel . I asked Mr. Grundy 

to carry the questioning this morning. He prepar ed a 25-page 
mem orandum  for the com mittee  in which he sums up what has been 
done  and what is before the committ ee. I will, without objection , 
include tha t mem orandum in the reco rd of  this hearing.

[The mem orandum app ears at the end of tod ay’s proceed ings , p.97. J
Sen ator Morgan. Mr. Gru ndy  and I talked yesterday afternoon ; 

we know what the points are  tha t we want to deve lop this morning. 
Therefore, I am going to turn  it back to Mr. Grundy.

Do you want to proc eed  or do you want to go to Mr. Panuzio?
Mr. Grundy . I think it would be bet ter,  Sen ator Morgan, to go 

to Mr. Panuzio.
Senator  Morgan. Let ’s shift to Mr. Panuzio and get his statement 

in the record; maybe we will save time.
We are glad to have you with us. I do n’t know when you find 

time to do any work with GSA because we have kep t you up here 
so much.

Senator  Randolph. Are you from New England?
Mr. Panuzio. Yes.
Senator  Randolph. And the  worst energy situa tion in this country 

is going to be in New England when this strikes.
Mr. Panuzio. No ques tion abo ut it.
Sen ator Randolph. The re is w here it is.

STAT EMENT OF NICHOLAS A. PANUZIO, COM MISSIONER, PUBLIC 
BUILDINGS SERVICE, GENERAL SERVICES ADMINISTRATION

Mr. Panuzio. I am Nicholas Panuzio. I am Com miss ioner of the 
Public Buildings Service for the General  Services Administ ration. I 
am here on behalf of Mr. Jack Eckerd,  the Adm inis trato r.

I have a stateme nt which I would like to submit for the record, 
and then I would like to briefly run through some of  the parts of 
it.

[The sta tem ent  appe ars at p.26.]
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Mr. Panuzio . We have been proceeding very well at GSA with 
substantial savings in just  the ope rations . Our savings have averaged 
about 30 perce nt over the base line figure of  1973, which in real 
terms is 2 ,800 ,000 barre ls of  oil per year.

For the seco nd qua rter  of  1976 the  energy savings have further  
improved to 31.7 percen t below the same period of 1973.

At GSA our energy con serv ation program for Federal office 
buildings has three major areas of con cern. First, the design of  ener­
gy-efficient buildings for our  future office  needs; second, modif ication 
and retrofit ting  of  the existing inventory of  buildings; and, third, the 
institu tion of  building operatin g standards and practices to reduce 
energy consumption .

I might com ment that  one of the  hearings in which I testified  
before Sen ator Kennedy, I perhaps made a mistake. When a quest ion 
was asked , what the Congress cou ld do, I poin ted out  tha t if GSA 
was applying ou r operatio ns standa rds , we would first of all be turning 
out every oth er light on the ceiling . In fact,  what  I sugges ted to 
Senator  Kennedy was tha t we turn them all off, and it got a little 
dark .

Senator  Randolph . We do n’t need these on. Why do n’t you ask 
us to turn them  off?

Mr. Panuzio. I am afraid it might get so dark I ca n’t read.
Senator  Morgan. I thou ght of  it as soon as I saw the chairman  

come in.
Mr. Panuzio. I think there is a poin t which the Congress might 

look at its own operatio ns as we have done  in the operation of 
our  buildings.

Perform ance  requ irem ents  are set forth by us in four pamphlets , 
two of which are con cern ed with the design of buildings, which we 
have put ou t for the general publi c’s use, one of  which is concern ed 
with retrofit ting  existing buildings, and the fourth is how to ope rate  
buildings.

Some of  the comm ents made by Sena tor Randolph are perfec tly 
in place. We have spent  abo ut 2 years on the idea of clean ing during  
the dayt ime,  in turning off every  other light within our  halls and 
insuring tha t our  heat  is kept  at a rate  of between 65 and 68 in 
all Federal buildings,  though tha t sometimes  gets some cons titue nts 
upset.

We have done many of  the things  tha t were indicated  by the Senator 
in the building in Los Angeles , including dealing with the escalators , 
which in most instances could  be turn ed off when the buildings are 
closed and in many instances are not.

A stringent energy goal for new buildings tha t we have established 
is 55,000 Btu’s at the building boundary. We believe there are many 
oth er things tha t are imp orta nt, such as the selec tion of sites to 
allow for the optimum building orie ntat ion. It is imp ortant that we 
deal with the roofs on many of  the buildings by more  effective use 
of  insulation and reflective surfaces.

We also must  talk abo ut the  redu ced  lighting levels need ed and 
reloc ation of  lighting in cer tain  loca tions to provide for energy effec­
tiveness and so on.

The fourth area involves the reduct ion  of  energy for building heating 
and cooling systems through  use of preconditioned intake air, energy 
load management  systems and the rmostat contro ls.
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Unlike the modif ication of  operatin g standard s, the modification 
for retrofitt ing of existing facilit ies to achieve energy conservation 
will requ ire capita l inves tment.

Now, we have indicated the re in the past abo ut a 40 percen t possi­
ble saving of fuel, 30 perce nt of  which can be done by building 
operations. But the addition al 10 percen t or more , in ord er for it 
to be achieved , there must  be some retro fittin g. There  is going to 
be some cost  involved.

We recognize the need and  strongly  support the action by the 
Congress which will enab le the majo r energ conserv ation modifica­
tions on Federal buildings to take place.

We have made a study of  approximately  25 buildings in the coun try 
to try to find those tha t would be best set up for retro fittin g, in 
the hopes it can be built into a program tha t you may de m.

We have begun by building a dem ons trat ion building • -lanc hester, 
New Hampshir e which we con sider to be sort  of  an ene. y laboratory . 
There are seven floors. We have left a fact  shee t wi? the report. 
Each floor  is designed to include diffe rent  features  and s si ms. The 
ope ration of  the diffe rent  systems, the plac eme nt of  the bu 'g on 
the site and many oth er things will provide us with deta ils t will 
enable us to know what we have  to do in the future.

Senator  Morgan. How far along  is that?
Mr. Panuzio. Tha t building will be completed this summer, tr 

the solar  col lec tor  will be in place  by October. So tha t by uex 
winter  we should  be getting some  good data because,  as I indica ted, 
each  floor  is di fferent and tha t is going to help us a great deal.

We are also putting in place a building in Saginaw, Michigan, which 
is not only tied into the energy con cerns but environm enta lly is being 
used as dem ons trat ion—for instance, using rain wate r for lawn sprin­
kler systems  and will also be provided with a solar collecto r. That  
will be in place  at the end of  this year. So we will have two buildings 
ready to go.

We have provided a deta iled  sheet on the Manchester Building, 
and we will be glad to on the Saginaw Building.

We are moving ahead with construction in Topek a, Kans. That  
Federal building will be the first project  tha t is designed by GSA 
which will deal  with holding ou r level of  use at 100,000 Btu—raw 
source ene rgy—per gross square foot  per year,  which is the restric tion 
for buildings using elect ricity as the major energy source. We think 
the Top eka  Building has a lot in it. The exte rior  walls are designed 
differently , including a substan tial  size increase  of  the walls, both 
brick and con cre te block.

The window areas have been  grea tly redu ced  and comprise approxi­
mately 17 perce nt of the outside  exte rior  wall instead of  such subs tan­
tially large windows as we see here . The glass is an inch thick, insula t­
ing type windows,  have a 5-foot overhang, result ing in no solar gain 
in the sum mer while receiving sola r gain in the winter. That type 
of  design we have found to be one kind of  innovative  thing we 
should be doing  in GSA in our designing .

There are  four  other area s we have dealt  with. One is the thermal 
infrared scanning , which is an effort which we have planned and 
used involving a fly-over of  buildings to see what  type of  heat  is 
being lost from the buildings and supp ortin g systems.
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Second is a computerized  energy load managem ent system, which 
1 think has got some real potential. In fact,  we have put  on computers 
the use of a building, and the esca lato rs will shut off when the doors 
are locked, and the heat  will be turned down at cer tain  periods, 
and come up in the morn ing at certa in periods to provide proper 
heating for the building when needed. And the lights will be down 
and tem peratu re will be down on week-ends, and motors  which aren ’t 
needed will be turned off in low periods .

Instead of  using energy time tha t we may be using in peak  periods , 
we may be using energy for com puters and oth er things at lower 
times when other needs ar en ’t as great .

We also have been gett ing some evaluations and will have more 
on both  Manchester and Saginaw, which I think will give us some 
good data.

We have hired an arc hit ectura l engineering firm in 10 regions to 
provide us with a survey of  selected  buildings in all 10 regions to 
be used in retrof itting. I think we also have to make  a strong  effort  
in looking at all the new buildings tha t we build.

I know Mr. Eckerd is extremely interested in this. He asked me 
yeste rday with regard to the  Kennedy Library, to be sure,  as that 
building is being con stru cted, tha t we deal with those  tha t are con ­
structing it—because the Gov ernment will be main taining it later 
on—and insure that  a high quali ty of  energy conservation is used 
in tha t building.

And I think the Sena te, as it is building its addi tion here , should 
be looking at whether it is really taking  the lead in providing for 
energy conservation in tha t building, insuring  the height of ceilings 
and some of the things we have dealt with in the past,  that they 
aren ’t built in the same way as we have built them in the past.

We have moved along in ano the r area which I think is a very 
exciting one, and that  is megas truc ture  technology . The  concept  for 
Federal office buildings will incorporate a triple-layered pneumatic 
fabric  roof , which permits winter sun radia tion into the building and 
reflects summer  radiat ion.

I think  many of you have seen the so-called air- suppor ted struc tures  
tha t we have seen in the Pon tiac  Stadium and many oth er instances 
at some of  the world fairs. We have a model now which we would 
like to come up and give you a full demons trat ion on, which we 
think is prac tical.  And we think  ther e are two place s where it might 
be used. One is in Phoenix and the oth er is Denver, where we need 
Federal  buildings.

We use the air-supp orted roo f to control  the tem peratu res  for that 
building, and we keep  the tem peratu res  within the are a between  40 
and 80 degrees. As we const ruc t the building, we think we save 
subs tant ial dollars  in the constru ctio n cost  because we first put in 
place  these air-supp orted structures which allows us to continue con ­
struction even during the most difficult periods of  winter  and so 
on and at a more reas onable level.

Second, we believe tha t controlli ng the tem peratu res  between tha t 
40 and 80 degrees enab les us to have less of a var iance and makes 
it more  energy-conserving.

But we would like to com e up and pres ent  to you and the committee 
a whole series on this megas truc ture . We have rece ived  substantially
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good reviews from two very notab le author s both  in the New York 
Times  and the Washington Post. And I think this is a building that 
is going to be here and has a poten tial for the future.

Senator  Morgan . We would be glad to see it. I would like to 
see it.

Mr. Panuzio. We at GSA are presently reviewing the feasibility 
of  dem onstrat ion solar  ret rof it projects  to those  existing buildings in 
our  inventory which promise to have the shortes t pay-back period 
for energy consumption reduct ion  and savings in dollars.

We believe these bene fits can be increased significantly  with retro fit 
projects tha t utilize solar  technolo gy and conven tional energy con ser­
vation modif ications such as thermoglass, insulation , hea t pumps, ener­
gy load managem ent systems, and oth er techniques.

As far as we are con cer ned from the sta te-of- the -ar t techno logy,  
addi tional incent ives, dem ons trat ion  efforts and policy guidance are 
requ ired  to bring them in line.

In effect, we are saying that unless we have more  suppor t in doing 
some demons trat ion pro jec ts, we really ar en ’t going to have a total 
answer on this.

1 do n’t believe we are ready for a high buy in the solar area  
yet. However, we are saying tha t they are expensive  because there 
is not an ongoing process tha t can produce them and manufacture 
these  at a reasonab le cost.

On the oth er hand , we are  not sure we are read y for that  so- 
called  big buy until we have  some more  dem ons trat ions . We only 
have a feel as to where  we are  going with it. With specif ic reference  
to your  requ est for a review of  the statutory basis for our  programs, 
all of  the things tha t we have  done  already have been  done under 
the author ity that  has been  given to us in the Federal  Prope rty and 
Adm inist rative Services Act  of  1949. We think we can  cont inue to 
main tain that.

These authorit ies have ena bled us to accompli sh our energy pro ­
grams to date  which have dealt  with solar  energy, new building designs 
and ope rations  controls.  So we don’t really see a great need for 
any of  the others.

We do see a need for suppor t. I think, as com mented by Senator 
Ran dolp h, the supp ort tha t we get from the Congress not only shows 
we are leading the way in our own area s, but also in supporting 
us in a num ber of dem ons trat ion  projects  and then  taking that infor­
mation we gather  and using it as the basis of  policy. I think that  
would be very helpful.

I have no further  com ments , Mr. Chairman. I will be glad to answer  
any questions .

Senator Morgan . Thank you very much, Mr. Panuzio .
[Mr. Panuzio ’s p repared sta tem ent  follows:]
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STATEMENT OF NICHOLAS A. PANUZIO

Com m is sion er , P u b li c  B u il d in g s  S e rv ic e

B efo re  The

Sub co m m itt ee  on  B u il d in g s

and  Gr ou nd s o f  th e  S enate

Co mm ittee  on  P u b l ic  Works  

T hurs day , A p r i l  8 , 1976

Mr. Cha irm an  an d Members o f  th e  C om m it te e.

I  am N ic h o la s  A. P an u z io , C om m is sion er  o f  th e  P u b li c  B u il d in g s  S e rv ic e  

o f  th e  G en era l S e rv ic e s  A d m in is t r a t io n . On b e h a lf  o f  Ja ck  E ck erd , th e  

A d m in is tr a to r  o f  G en er al  S e rv ic e s , I v e ry  much a p p r e c ia te  t h i s  

o p p o r tu n it y  to  d is c u s s  th e  im p o rt an ce  o f en erg y  c o n s e rv a ti o n  in  F e d e ra l 

b u i ld in g s .

We a t  GSA f u l l y  su p p o rt  e f f o r t s  to  im pr ov e up on  energ y  e f f i c i e n c y  an d co n­

s e rv a t io n  p r a c t i c e s  whi ch  w i l l  c o n t r ib u te  to  a s u c c e s s fu l  n a t io n a l  en er gy  

pro gra m . We r e a l i z e ,  to o , t h a t  a s i g n i f i c a n t  p o r t io n  o f  ou r N a t io n ’s 

en er gy  sa v in g s  w i l l  be  ach ie v ed  th ro u g h  en er gy  c o n s e rv a ti o n  in  p u b l ic  

b u i ld in g s . In  t h i s  r e s p e c t , G en era l S e rv ic e s  A d m in is tr a ti o n  (GSA) has 

d em o n s tr a te d  a r e a l  sa v in g s  in  r e d u c in g  b u i ld in g  en er gy  consu m pti on .

Our  sa v in g s  hav e av er ag ed  ab ou t 30% ea ch  y e a r  o v e r th e  b a s e l in e  o f 

F is c a l  Y ea r 19 73 . In  r e a l  te rm s , th e  r e d u c ti o n  i s  e q u iv a le n t  to  

a p p ro x im a te ly  2 ,8 0 0 ,0 0 0  b a r r e l s  o f o i l  p e r  y e a r .
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For  th e  se co nd  q u a r te r  o f  F is c a l  Y ea r 19 76 , th e  en erg y  sa v in g s  hav e 

f u r th e r  im pr ov ed  to  31 .7  p e rc e n t bel ow  th e  same p e r io d  o f  F i s c a l  Y ea r 19 73 .

C u r r e n t ly , GSA i s  r e s p o n s ib le  f o r  10 ,0 00  fe d e ra ll y -o w n e d  o r  le a s e d  b u i ld in g s  

w it h  an  in v e n to ry  o f  250 m i l l io n  sq u a re  f e e t  o f  sp a ce  n a ti o n w id e .

At  GSA, o u r en erg y  c o n s e rv a ti o n  pr og ra m  f o r  F e d e ra l o f f i c e  b u i ld in g s  has  

th r e e  m ajo r a r e a s  o f  co n cern :

1) The d e s ig n  o f  e n e r g y - e f f i c i e n t  b u i ld in g s  f o r  o u r  f u tu r e  o f f i c e  

n e e d s ;

2) The m o d if ic a ti o n  o r  r e t r o f i t t i n g  o f ou r e x i s t i n g  in v e n to ry  o f 

o f f i c e  b u i ld in g s  to  make them  en er gy  e f f i c i e n t ;  and

3) The i n s t i t u t i o n  o f  b u i ld in g  o p e ra t in g  s ta n d a rd s  an d p r a c t i c e s  to  

re d u c e  en erg y  consu m ption .

GSA has ad o p te d  th e  perf o rm an ce  ap p ro ach  (e nerg y  g o a l)  to  e n s u re  t h a t  

a l l  ne wly  c o n s tru c te d  e x i s t i n g  F e d e ra l b u i ld in g s  a r e  h ig h ly  en erg y  

e f f i c i e n t .

The perf o rm an ce  re q u ir e m e n ts  a r e  s e t  f o r th  in  o u r En ergy  C o n s e rv a ti o n  

D es ig n G u id e li n e s  f o r  New O ff ic e  B u il d in g s  and ou r Ene rg y C o n se rv a ti o n  

G u id e li n e s  f o r  E x is t in g  O ff ic e  B u i ld in g s .

2
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The  s t r i n g e n t  en er gy  goal f o r  new b u i ld in g s  i s  55 ,0 00  BTU/GSF/YR a t  th e  

b u i ld in g  boun d ary . The s t r i n g e n t  en e rg y  g o a l f o r  m od er niz ed  e x i s t i n g  

b u i ld in g s  i s  75 ,0 00 BTU/GSF/YR a t  th e  b u i ld in g  boun d ary .

T her e a r e  o th e r  im p o rt an t e n e rg y -s a v in g  d es ig n  te c h n iq u e s . A ke y 

f e a tu r e ,  o f t e n  o v e rl o o k ed , i s  th e  s e l e c t i o n  o f s i t e s  t h a t  a ll o w  optim um  

b u i ld in g  o r i e n t a t io n  and  c o n f ig u ra t io n  to  m in im iz e y e a r ly  energ y  co n­

su m pti on .

A noth er  im p o rt a n t a re a  i s  re d u c in g  h e a t  tr a n s m is s io n s  th ro u g h  b u i ld in g  

ro o fs  by  mo re e f f e c t iv e  u se  o f  i n s u l a t i o n  and  r e f l e c t i v e  s u r f a c e s  and 

th ro u g h  re d u ced  r a t i o s  o f  win dow—t o —w a ll  a r e a .

In  th e  i l l i r a i n a t i o n  a r e a , we ca n a c h ie v e  lo w er  b u i ld in g  en erg y  co n­

su m ption  th ro u g h  re duce d l i g h t i n g  l e v e l s ,  t a s k - o r i e n t e d ,  r e lo c a t a b l e  

l i g h t i n g ,  in c re a s e d  sw it c h in g  c a p a b i l i t y  and  co n v e rs io n  to  h ig h e r  

e f f i c i e n c y  so u rc e s , su ch  a s  so di um  h ig h -p re s s u re  la m ps.

A fo u r th  a re a  in v o lv e s  th e  r e d u c t io n  o f  energ y  f o r  b u i ld in g  h e a t in g  and  

c o o li n g  sy st em s th ro ugh  use  o f  p re c o n d it io n e d  in ta k e  a i r  en erg y  lo ad  

managem en t sy st em s and  th e rm o s ta t te m p e ra tu re  ra nge  a d ju s tm e n ts  by  se aso n  

o f th e  y e a r .

3
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. Unlike the modification of operating standards, modification or

retrofitting of existing facilities to achieve energy conservation will

require, In many cases, significant capital Investments. Over the last 

two years, we have concentrated initially on minor repair and alteration 

work such as roof repairs, thermo window installation, insulation, etc. 

But we recognize the need and strongly support action by the Congress

which will enable major energy conservation modifications to Federal

buildings. Obviously, some existing facilities are less energy 

efficient than others, and in a formal program we would concentrate 

on buildings whose energy usage demonstrates the greatest potential for 

energy savings and on modifications which would yield returns in energy 

and dollar savings in the shortest "pay-back" period. One example that 

I mentioned earlier that would accomplish this is an energy control 

system designed to spread the electrical load in a building. This 

process reduces the amount of electrical demand at "peak demand periods." 

By rescheduling the demands of energy-consuming processes in a building, 

significant reductions in utility billings can be achieved.

We, as others, are aware that the lack of reliable data on comprehensive 

costs and benefits of alternative energy conservation measures inhibits 

the widespread adaptation of good, but unproven, new technologies. 

Recognizing this, we developed, as you are aware, an energy demonstration 

building in Manchester, New Hampshire, which will exemplify energy con-

4
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s e r v a t io n  d es ig n  th ro ugh  low  h e a t  g a in  an d lo s9  th ro u g h  w a l l s  an d ro o f , 

d u a l g la zed  win dow s w it h  o v e rh ead  p r o t e c to r s ,  an d lo w -w a tt ag e  l i g h t in g .

I t  w i l l  u t i l i z e  s o la r  c o l l e c t o r s  to  p ro v id e  an  a d d i t io n a l  so u rc e  o f 

h e a t in g  an d co o li n g  to  th e  b u i ld in g s .  We a ls o  ha ve  a s o l a r  d e m o n s tr a ti o n  

p r o j e c t  as p a r t  o f ou r Sag in aw , M ic h ig an , F e d e ra l B u il d in g .

Mr.  C hai rm an , I  am p ro v id in g  yo u w it h  a mo re d e ta i l e d  f a c t  s h e e t  on  th e  

M anch est e r b u i ld in g .

Our  p u b li sh e d  en er gy  p e rf o rm an ce  g o a ls  a re  c u r r e n t ly  b e in g  dem o n str a te d  

in  GSA’s  To peka P r o je c t .  T h is  To peka  F e d e ra l B u il d in g , C ourt house  and  

P a rk in g  F a c i l i t y  i s  th e  f i r s t  p r o j e c t  d es ig n ed  u t i l i z i n g  GS A's  "E ne rgy 

C o n se rv a ti o n  D es ig n G u id e li n e s  f o r  New O ff ic e  B u il d in g s . Co mpu ter  

a n a ly s e s  p r e d ic t  an  an n u a l e n e rg y  co ns um pt io n w e ll  under th e  s t r in g e n t  

en erg y  g o a l o f 55 ,0 00  BTU/GSA/YR a t  th e  b u i ld in g  boundar y  e s ta b l is h e d  

by  th e s e  g u id e l in e s . Most o th e r  e x i s t i n g  b u i ld in g s  consum e fro m 

100 ,0 00  to  25 0, 00 0 BTU/GSF/YR.

The b u i ld in g  envel ope was d e s ig n e d  to  m in im iz e en erg y  u s a g e , w it h o u t 

s a c r i f i c i n g  a e s th e t i c s  and f u n c t io n . E x te r io r  w a l ls  a r e  c o n s tru c te d  

o f  f o u r - in c h  b r i c k ,  tw o -i n ch  p o ly u re th a n e  i n s u l a t i o n ,  an d e ig h t - in c h  

c o n c re te  b lo c k , m in im iz in g  h e a t  tr a n s m is s io n  th ro u g h  th e  w a l l s  by  a 

f a c t o r  o f  e ig h t  (8 ) o v e r norm al s ta n d a rd s . Window a re a  h as  bee n g r e a t ly

5
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reduced and comprises only 17 percent of the exterior wall area. Glass 

is one—inch thick insulating type and windows have a five—foot overhang, 
resulting in no solar gain in the summer while receiving solar gain in 
the winter. Most of the windows are in the south and west faces of 

the building and provide an overlook of downtown Topeka. Through the 

utilization of building mass and Insulation, a very energy-conserving 
building envelope was obtained.

Although the building is only 16 percent complete, we anticipate actual 

building performance to exceed the design goals. In addition, the 

Topeka building will yield considerable energy information which can 

be used In future construction and repair and alteration projects to 

further improve the energy efficiency of Federal buildings.

There are specific actions which can be taken, with adequate resources, 
that would increase the energy effectiveness of our Federal buildings. 

Broadly speaking, these fall into one or more of the three major areas 
of the GSA energy conservation program previously outlined. Specifically, 

GSA is currently pursuing several techniques that hold promising expecta­
tions for future energy savings. Four of these include!

1) The application of Thermal Infrared Scanning to Federal 

buildings to detect high heat-loss areas;

2) Computerized energy load management systems for buildings;

6



3) Energy conservation performance evaluations of installed 

new technology systems such as that integrated into the 

Manchester and Saginaw Demonstration buildings; and

4) The application of A/E energy usage surveys.

These techniques have demonstrated abilities to decrease energy con­

sumption, either directly as is the case with energy load management 

systems or through hardware implementations following actions such as 

the A/E surveys.

In developing new office building concepts, GSA has actively proceeded 

with a study on megastructure technology. This concept for Federal 

office buildings would incorporate a triple-layered, thermally-active, 

pneumatic fabric roof which permits winter sun radiation into the 

building and reflects summer radiation. We have named this concept 

"MEG 2" after the consortium of professionals who collectively were 

able to research and establish the feasibility of key areas of con- 

trolled-environment structures for Federal office buildings. (Their 

group name was Megastructure Environment Group 2.) The building would 

exhibit several energy conservation features in a totally different 

building environment which offers many additional benefits.

The MEG 2 Roof Envelope is made up of three layers of fabric whose 

upper two layers are designed to be half reflective and half translucent
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When the air between the upper two layers is evacuated, the middle layer 

rises and a reflective surface is formed over the entire roof area. The 

purpose of this roof mechanism is to admit solar energy into the space 

when conditions are favorable and to reject it when not needed. The 

solar radiation entering the space is absorbed by the internal structure 

and partly stored for later use.

Pneumatic roofs are built and bid competitively today. The MEG 2 

pneumatic roof is feasible with technology available today and may be 

bid competitively after completion of the required adaptive engineering 

phase.

Mr. Chairman, the MEG 2 facility received very favorable review in 

Ada Louis Huxtable's recent New York Times article and also in a recent 

Washington Post article.

We at GSA are presently reviewing the feasibility of demonstration solar 

retrofit projects to those, existing buildings in our inventory, which 

promise to have the shortest payback period for energy consumption reduc­

tion and dollar savings. We believe these benefits can be Increased 

significantly with retrofit projects that utilize solar technology and 

conventional energy conservation modifications such as thermo-glass, 

insulation, heat pumps, energy load management systems, and other tech-

8



niques. It is the general consensus of the building community, and it 

is our opinion, based on the extensive demonstration and operational 

experience we have had to date, that large quantities of energy can be 

saved with current, cost-effective, state-of-the-art energy conservation 

technologies applied to Federal buildings. For near state-of-the-art 

energy technologies additional Incentives, demonstration efforts, and 

policy guidance are required to bring them on line.

Mr. Chairman, with specific reference to your request for a review of 

the statutory basis for our programs, we find this basis In GSA s general 

authorities to efficiently design, construct, operate and maintain 

buildings and building systems under our custody and control as set 

forth in various sections of the Federal Property and Administrative 

Services Act of 1949, as amended, and the Public Buildings Act of 1959, 

as amended. These authorities have enabled us to accomplish our energy 

programs to date.

Mr. Chairman, that concludes my prepared remarks. I would be happy to

answer any questions.
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FACT SHEET
General Services Adminis tra tion 
Apri l 8, 1976

Manchester Federal Bu ilding

The Manchester bu ild ing  is  being constructed  wi th high dens ity  walls , 
double glazed windows shaded to reduce summer heat and a windowless 
north wa ll fac ing  winte r blas ts .

The bu ild ing is  a lab ora tory fo r the in s ta lla tion  of  recognized and 
innovative energy systems. For ins tan ce, one fl o o r w il l have unifo rm 
ligh ting  s im ila r to that  normally provided in most bu ild ings ; oth er 
flo ors  w il l have non-un iform, task -o rie nted , re loca tab le lig h ti n g ; 
another fl o o r w il l have larger  windows designed fo r maximum use of 
natu ral ill um in ation. The bu ild ing w il l also inc lude d if fe re n t heat­
ing and a ir  cond itio nin g systems on the various floors  fo r comparison 
purposes.

The bu ild ing w il l be fu ll y  instrumented to fa c il it a te  the co lle ct io n 
of  data and eva luation  of  the enery usage of  the bu ild ing as a whole,  
as wel l as fo r the various mechanical, e le ctr ic a l and lig h ting  systems 
in st a lle d on d if fe re n t flo ors  of  the bu ild ing.  Detailed plans fo r the 
inst rum entation and eva luation  are being handled by the National 
Bureau of  Standards. Because some of the demonstration fea tures w il l 
a ffect  the working environment of  the employees, an evaluation w il l be 
made of  employee rea ction to the bu ild ing and it s  environmental systems.

The bu ild ing is  cu rren tly  80 percent complete and is  scheduled fo r 
completion in August 1976. I t  is  now estimated that  th is  bu ild ing w il l 
produce a 50 percent energy savings beyond tha t real ize d by comparable 
modern exi st in g bu ild ings .
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GSA FACT SHEET 
Commissioner, PBS 
April 8, 1976

COMMENTS ON S.1392, S.2045, AND S.2095

The following comments have been submitted in previous testimony on 
Senate Bills S.1392, S.2045, and S.2O95:

Section 4(a) and (b)(5), Subsection (a) provides for the publication 
of energy conservation guidelines one year after date of enactment of 
the measure. To carry out the purposes of this subsection, the bill 
should provide for publication of these guidelines one year after the 
date of the appropriation to carry out the purposes of the A ct.
PBS recommends that the provisions of subsection (b)(5) be deleted 
entirely. The collection and evaluation of energy use data outside the 
building envelope is impractical for a satisfactory estimate of the 
energy expended for a building and therefore not cost effective.

Section 5(d), Subsection (d) requires that the Administrator of 
General Services as well as other Federal agencies, include estimates 
of the utilization, including consumption, efficiency, and cost of 
energy for a building in prospectuses submitted to the Congress and 
Committees on Public Works of the Senate and House of Representatives. 
Much of the information this provision would require is not available 
at the time the prospectus is submitted. While the proposed bill calls 
for "estimates", the validity of these estimates is questionable. We 
believe that a commitment to the guidelines in section 4(a) would 
accomplish the same ultimate objective and inclusion of the requirement 
of this subsection to be redundant.

PBS defers to the Office of Management and Budget with respect to 
the provisions of Section 6.

Section 7, Subsection (b) contains a reporting requirement to Congress 
of one year after date of enactment of the Act. PBS recommends the 
requirement be changed to "one year after the date of the appropr 
iation..."

Section 8 authorizes the appropriation of $7.5 million to carry out 
the purposes of the Act. If it is intended that the authorized 
funding be allocated among all Federal agencies, we question the adequacy 
of the amount to implement the provisions of the Act. However, a 
recommended revised estimate of cost at this time is not readily 
available.
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S.1392, known as the "Energy Conservation in Buildings Act of 1975" 
proposes the establishment of a demonstration program in energy 
conservation, using promising, innovative technology through 
retrofitting existing buildings for energy conservation, and for other 
purposes.

We support the intention of this bill which would, through Sections 5(a), 
5(b), and 5(c) establish authorities for the Administrator of General 
Services in identifying building candidates for retrofitting, soliciting 
proposals and awarding contracts in consultation with the Administrator 
of the Federal Energy Administration and Director of the National Bureau 
of Standards. Our support for the intent of this legislation is con­
sistent with current efforts of PBS to initially identify twenty (20) 
Federal buildings for energy conservation retrofitting as part of a 
longer term effort in this area.

With regard to S.2095, we at PBS are in full accord with the intent 
and direction of this proposed legislation. However, we are submitting 
the following comments at this time, concerning the feasibility of 
certain sections.

S.2095 like S.2045 calls for the development of energy conservation 
guidelines for use in the design, construction, operation and procurement 
of Federal facilities; and the development of an energy use analysis of 
Federal facilities. However, S.2095 goes a step further and encourages 
the use of solar energy and provides for increased cost limitations to 
accommodate energy-efficient equipment in federally-assisted buildings.

Section 5(a)(2) calls for an inventory and energy use analysis for all 
buildings under our control within one year after enactment of this Act. 
We do not think it is technically nor economically possible to perform 
these analyses in this short time frame. Rather, it will be of much 
greater value to perform energy use analyses along with a progressive 
system of retrofitting the most desirable buildings in terms of payback 
periods. We would like very much to discuss this approach.

Section 5(b) requires submission of an energy use analysis for all 
buildings under the jurisdiction and control of the Administrator.
To comply with this subsection, the Administrator would have to have 
had already obtained a building site and developed the design for the 
proposed prior to the submission of a prospectus. I am sure you are 
aware that this is contrary to section 7 of the Public Buildings Act 
of 1959.

Also, Section 5(b) would create additional problems relating to leased 
facilities. For example, an energy use analysis could not be prepared
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at the time a prospectus is submitted because there is no preconceived 
idea of what building, prior to prospectus approval and required 
solicitations for space will be ultimately leased. Further, we 
question the wisdom of making improvements to a leased facility if a 
lease has a short time to run and there is no plan to extend the lease 
period. We also question expenditure of funds for developing plans, etc., 
to remodel a privately owned property under a long-term lease. There may 
also be instances where the expenditure of funds would exceed amounts 
allowed by statutory limitations for leased facilities. Therefore, we 
recommend that leased facilities be exempted from the application of 
this section.

The provisions of Section 6(a)(1) would increase cost limitations to 
accommodate energy equipment in Federal buildings where applicable law 
specifies such a maximum dollar amount or limitation. If the term 
"maximum" or other cost limitation signifies a limitation established 
by an appropriation act of a specified amount for construction of a 
building, this provision would be useless. If an appropriation is 
inadequate for any reason, as was the case with the Manchester and 
Saginaw, an additional appropriation must be obtained.
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Sen ator  Morgan. Mr. Chairm an,  would you have a com me nt?
Sen ator  Randolph. Tha nk you, Mr. Com miss ioner, for your sta te­

ment , which I will read in full. I wish to mention two commun icat ions  
at this time because you are  indica ting what you are doing. I shall 
not be critic al when I bring these mat ters  to the atte ntio n of  your 
subc omm ittee , Mr. Cha irma n.

I wrote  a lette r on Feb rua ry 18, 197 5, to the Archi tec t of  the 
Capitol. At that time I asked tha t he con duc t a survey and take 
steps for energy savings in our Capit ol Buildings. And he replied 
that  he was con cern ed and wan ted to work with us.

We passed  Senate  Resolution 59  in the Sena te on Febru ary 5, 
197 5, which was a sense of  the Senate resolu tion. It was not a join t 
resolu tion. We were trying to point out the area s of  co ncern.

It might be helpful, if it would  not enc umber  the reco rd, if we 
put a copy  of the Sena te reso lutio n in the record. Because, frankly, 
it was over looked. The re was pract ically  no notice given to what 
the Senate had done in this area.

[Th e resol ution  follows:]
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8. RES. 59—ENERGY CONSERVATION

Mr. RANDOLPH. Mr. Pres ident, for 
myself and  67 oth er cosponsors, I  send to 
the  desk a resolution and  ask for its im­
med iate  consideration.__

The  PRESIDING OFFICER. The res­
olut ion will be sta ted  by title.

The  legislative  clerk read  as follows:
A resolution (S. Res. 59) to aid In energy 

conservation.
The  PRESIDING OFFICER. Is there 

objec tion to the presen t consideration 
of th e resolution?

There  being no objection, the Sena te 
proceeded to consider the  resolution .

Mr. RANDOLPH. Mr. President, ordi­
nari ly I would no t speak  in reference to 
a resolution, bu t thi s resolution is one 
of very real  importance,  no t only to the  
Members of the Senate, but to the  
American people as a whole.

I have introduced this  Sena te resolu­
tion, and  I  am grat ified  to note  that  be­
sides thi s Sen ato r there are  44 Demo­
crat s and  23 Republicans who are  co­
sponsors of th is resolution , which I call 
to t he  att en tio n of th e Senate , in suppo rt 
of an  Energy Conserva tion Crusade and 
Energy Conservat ion Month.

I feel th at  It is very importa nt for 
us to under stand, Mr. President, and my 
colleagues, t ha t A merican consumers can 
voluntar ily elim ina te the  wasteful use 
of energy if we ac tua lly embark upon an 
Energy Conservat ion Crusade.

The  measure  would call on the  Pres i­
dent to declare as Energy Conservation 
Mon th the period  from February  16 to 
March  15,1975.

In  less than  a decade, Mr. Pres ident,  
the  combina tion  Influence of increasing  
energy  dem ands and  declining domestic 
energy  reserves has  revolutionised this  
country ’s energy prospects for the  fu­
ture . Recent events have transformed 
our  Nat ion’s domestic fuel supplies into 

-one  large deficit.
Energy conserva tion affords not only 

an opportu nity  bu t it also presents an 
obliga tion to the  American  people to 
both  reduce presen t and  future  deficits 
as well as fos ter energy  Independence.

During the pas t year our country has 
become energy conscious. In some in­
stances it  is an  acu te consciousness, in 
others  it  is no t as apparent.

It  is now widely accepted, however, 
th at  our prac tices of energy consump­
tion  in the  future  can not  follow those  of  
the  pas t. All of us will be requi red to 
make adjustments  in our  life styles If a 
workable energy conservation ethic  is to 
be adopted. ’

Ou r citizens know the importance of 
reducing  energy consumption. Durin g 
las t w inter’s oil embargo, and since, they  
have demons trate d by the  hundred s of 
thousands  a n ability to live with less en­
ergy. As a resul t, energy consumption 
today is below what had been projected 
even though  oil imports are  up.

Individual commitment,  Mr. Pre sident, 
to c onservation ca n produce even fu rth er  
savings without any real inconvenience 
or sub stantial change  in the  life styles of 
Americans, th at  I have mentioned.

Now, the re are  significan t opportuni­
ties for  energy savings. These exist in  the 
residential- commercial sectors,  pa rti c­
ula rly  for space hea ting  and  cooling, in 
transp ort ation , and in industry.

In  all, the  pote ntia l savings were est i­
ma ted  in 1972 as equivalent  to some 
7-million-plus barrels of oil per day.

Mr. President, it m ay n ot seem too im­
po rtant,  but I have been carrying  this  
the rmom eter with me for some 2 or  3 
weeks as I go about in my own Sta te of 
Wes t Virgin ia apd here in Washington, 
D.C., and in the  Capitol buildings.

I attend ed a luncheon today in room 
1202 of the  Dirksen Senate Office Build­
ing  at  the  Hearst Foundat ion awards to 
two outstan ding young people fro m e ach 
State , and  this  thermom eter,  which was 
laid  on the  table, showed a tem peratu re 
of 83 degrees.

Ju st  las t week I attende d anoth er 
luncheon  in the  same room, with  some 
200 persons, and  the thermometer regis­
tered 81 degrees. It  is a ma tte r of con­
cern th at  here on Capitol Hill where we 
are discussing energy conservation th at  
we also should be candid enough and 
forth rig ht  enough to recognize th a t the  
build ings here  at  the  Capitol, the  office 
build ings in both  the  Senate and  the  
House, are overheated .

I  ment ion thi s only as an  illu stration  
of what  is happen ing these day6.

Mr. Pres ident,  the achie vement of 
even one -hal f of the  potent ial savings I 
hav e mentioned through the  volu nta ry
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acti on of the American consuming pub­
lic would repr esent a m ajor move toward 
energy  Independence as well as tow ard  
a greater  solution than  people realize 
to the  problems steming from the  im­
por tat ion  of petroleum produ cts from  
abroad.

In  add ition, we will be buying time to 
enable  us to develop long -term prog ram s 
and  approaches to our energy  supply 
problems.

What  does thi s re solution which I  have 
pres ented calling for an Energy Conser­
vation Crusade do? It  is a very simple 
resolu tion. It  calls on Governm ent a t 
all levels, on all segments of  business and 
industry , and  on the  public, to volun­
tar ily  adopt every realistic mean s, a t 
their  disposa l in the  conservation of 
energy. With effective national lea de r­
ship by Fed eral , Stat e, and  local govern­
ment agencies, by all segments of busi­
ness a nd industry, and by consumers, we 
can, Mr. President, achieve an estimated 

. energy savings equivalent to some 5 mi l­
lion ba rre ls of oil a day.

So we a re no t dealing  in  small figures. 
■Through energy conse rvation we are  
dealing  w ith a m ajo r contribut ion  to the 

. solving of the  energy problem th at  we 
face.

The  imp ortance of promoting more  
efficient use of our nonrenewable energy 
resources and the  reducing of energy 
consumpt ion has  been cogently demon­
str ate d by th e recent OPEC oil embargo. 
In response to an  Energy Conservat ion 
Crusade, citizens will volun tarily tak e 
the  Init iative to eliminate  the  pre sen t 
wasteful uses of energy in our coun try. 
This cert ain ly can provide the  Congress 
and the execut ive bran ch with  time— 
time to fo rmula te fai r and realist ic m an ­
datory  programs.

A voluntary  nat ional energy conser­
vation crus ade offers to all the  Ameri­
can  people an  opportunity  to reduce 
energy  use with out  the  apparen t severe 
economic imp act  of high er consumer 
prices th at  will resu lt from President  
Ford’s proposed program of mandato ry 
imp ort con trols and  price tariffs, al ­
though thi s is a ma tte r for  differing 
convict ions and viewpoints in the  
Senate.

Wi thout quest ion increa sed prices are  
going to be imposed on the  consumer;  
however, t he  effect  of higher energy  costs 
on the  value adde d to p roducts and  sales 
revenues will be only a few percent. For 
example, even for  energy-in tensive in ­
dustries—such as electrochemical, me t­
allurgical, and stone, clay, and  glass— 
the  cost of energy is only abou t 10 pe r­
cen t of  produ ct cost. In a few specialized 
industries, such as aluminum, it  ap ­
proaches 20 perc ent .

Ant icipated  price  increases can  in 
large  pa rt be absorbed in more efficient 
use of energy. W ha t is needed is na tional  
leadersh ip by the  business  community, 
as well as by each of us as consum ers.

I wish to note, Mr. President , th at  
ther e is a lim it to the  energ y savings 
which can  be achieved by volu ntary ef­
forts . Citizen resistan ce will stiffen 
when hardsh ip—ei the r rea l or imag­
ined—results from  thei r reduced uses of 
energy. In the  long run,  therefore, it will 
be necessa ry to develop mandato ry con­
trols  over energy  sources and to promote 
the  more  effic ient use of energy  supplies.

The esta blishme nt of f ai r and  realistic 
programs of manda tory controls  will r e­
quire legislative actio n by the Congress, 
however. Such programs  mu st be care­
fully and deliberate ly developed to as ­
sure  th at  they apply equally to all seg­
men ts of our  society. Unti l th is task  is 
accomplished, and  afte rwa rd, we must  
rely on the  willingness of the  American  
people to ins titu te and  ma int ain  volun­
tar y conservation  measures.

The achie vement of any substantia l 
savings thro ugh  energy conserva tion will 
involve millions of individual decisions, 
frankly, by t he  American consumers.

The  importance of energy conserva­
tion  for space heating and  cooling is 
dram atic . Resident ial uses a lone amount 
to some 12 percen t of our  nationwide 
use of  energy, or abou t 60 pe rcent of the 
energy  consumed by households. Per­
hap s the most signi fican t opportunitie s 
for promotion of energy  conservation in 
the  re sidential  sector lie in improved in­
sulat ion, storm window and doors, 
caulking, hnd wea ther  s tripping of doors 
and  windows.

Mr. Pres ident, I call to the  att ention 
of my colleagues in the  Senate wh o'a re 
inte rested in this  subject  th at the re  are 
some 40 million exist ing homes in the 
United Sta tes  in need of the rm al im­
provements. The costs, which  would 
range from $450 to  $700 per un it, could 
be recovered by a homeowner in about 
2 years  thro ugh  reduced fuel consump­
tion  for space condi tioning. What  is 
needed is a national  commitme nt to p ro­
mote an upgrading  of 4 million resi­
dences per year  over the  nex t 10 years. 
By the  end of the  firs t year the  savings  
could be equivalent  to 108 million ba r­
rels of oil. Wit hin 3 years, energ y con­
sumption could be reduced by almost 1 
million  barre ls of oil per day. At the  end 
of the 10-year period requi red to re tro ­
fit 40 million homes, the  1985 energy sav­
ings would be 1,100 million bar rels of oil 
equivalent.

The  program would c reat e some 40,000 
new Jobs in the  insu latio n ind ust ry at  
a time when it is operatin g at  less than  
50 perc ent of capacity. The  creatio n of 
these jobs and  the  re turn  to work of 
thos e individuals presently  laid  off would 
provide a ma jor  stimulus  to our  econ­
omy.

In  addition, jobs would be created in 
the manufac tur ing  and  ins tal lat ion  of 
sto rm windows, doors, calking, and  
weathe rstri ppin g. These posi tions would 
be in the  sector of greate st unem ploy ­
ment—the  unskilled, semiskilled, and  
mino rities.
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On the  basis of 1973 energy use, we 
could produce energy savings on the orde r 
of 5 million barrels of oil per day.

Pres ident Ford has  proposed ma nda­
tory controls to achieve  oil imp ort redu c­
tions  on the order of one to two million 
barr els of oil pe r day.

So I say to Senator  Helms, to Sen ator 
Ford, and to the able  majori ty whip, who 
are  in the Chamber , th at  we in  Govern ­
men t can lead th e way, in a  sense we can 
serve by example, and  call on the  private 
sector to contr ibute to energy conserva­
tion.

Within th e vast Fe dera l Esta blis hme nt 
there is an enormous potentia l. T he G en­
era l Services Adm inistration owns or 
leases 10,000 buildings in all pa rts  of the  
country. In one 6-m onth  period a year 
ago, it found tha t the equivalent  of 88,000 
barr els of oil were saved simply by re­
moving 1.2 million fluorescent lig ht tubes.  
Reducing room tempera tures to a recom­
mended 68 degrees, instead of generally  
76 and  78 and 80 degrees here on Cap itol 
Hill, and  with a reduc tion at  n igh t to 55 
degrees saved 428,000 barre ls of fuel oil.

These and  other pract ices by Federal, 
Sta te, and  local governments would con­
trib ute  greatly to the  reduction of our 
nat ional energy consum ption as well as 
foster energy self-sufficiency.

Simi lar savings obviously are avail­
able to the  American people in the ir 
everyday lives, without reducing the ir 
standard  of living. Conservative use of 
energy for home hea ting  and lighting, 
as well as added insula tion, can  bring 
abou t energy savings an d c oun teract  ris ­
ing fuel costs.

One of the  most imp ortant  energy 
conservation measures we enac ted in the 
93d Congress was the establish ment of  a 
national  55-m ile-pe r-hour speed limit. 
Transpor tation accounts for 25 percent 
of our total energy consumption. Even 
a small percentage  of savings in energy 
consum ption in transp ort ation  there fore  
is significant.  Because of the heavy re­
liance  of transp ort ation  on liquid fuels, 
the  Federal Energy Administra tion  has 
calculated  th at  a universal observance 
of the  55-mile-per-ho ur speed limit—if 
it is enforced. Sen ator Helms—can save 
5 million gallons of gasoline every 24 
hours .

One option if it is not enforced is to 
jus t withhold the  highway funds from 
the  States th at  do not enforce it. They 
will take more affirmative action, be­
cause they need the construc tion to go 
forward.

Carpooling, grea ter use of public 
tran spo rtat ion , and consolidation of 
trip s are  other easy methods by which 
the  American consumer can  save energy.

Other  options for conserving energy 
have  been examined by the Senate’s Na­
tion al Fuels and Energy Policy Study. 
Several of these  were contained in m eas­
ures which the  Sena te approved during  
the  93d Congress such as the  Facili ties

A major  nationa l commitment, Mr. 
Pres ident, will also be re,.,iired by Amer­
ican business. A four-poin t energy ma n­
agement program was outlined las t year 
by Secretary of Commerce Dent. He 
called for a top management commit­
men t to energy conservation. He also 
called for a thorough audit of all forms 
of energy use. He believes th at  i t is nec ­
essary to set  tough, measurable goals 
for energy conserva tion. And the n he 
supported a nationa l energy conserva­
tion  campaign designed to educate and  
motivate employees, customers, sup­
pliers, and the  community at  large.

Mr. P resident, I want  to be very care ­
ful in my words and I do not want to 
exaggerate, bu t the  po tentia l savings are  
staggering. Within the  indu stria l sector 
energy savings of 15 to 20 perc ent are  
realis tic over the  nex t few years. Theo ­
retical savings  on the order of 30 to 40 
percent are  possible, but large capital 
expenditures, will be required by indus try 
over severa l years.

Commercia l activities account for 14 
percent of the  total energy budget. Over 
one -ha lf of the  energy consumed in 
transp ort ation can be at trib uted to busi­
ness activ ities  alone.

In  summary , Mr. President, potential 
energy savings thro ughout the  business 
community, without reducing business 
activity, are quite large : 15 percent in 
indust rial  operations, 25 percent in com­
mercia l build ings, and 15 percent in busi­
ness-controlled transportation.

I know of one commercial building in 
Los Angeles which houses just  one com­
pany. In  t hat building many months ago 
ther e was a decision by management to 
have the  esca lators th at  were running  
10 hours  a day opera te 2 hours in the  
morning and  2 hours in the  evening. 
There was a removal of over 11,000 
fluorescent l ight  electr ic bulbs. Still the re 
was securi ty a nd comfort.

With rega rd to the cleaning of offices, 
look in Washington , D C., in the  public 
buildings, in the  priva te buildings. Look 
at  any city in America at nigh t; at  8, 
9, 10, 11, 12. and 1 o’clock in the  morn­
ing, those  buildings  are ablaze with the  
use of elec tricity .

In the  one  building I mentioned in Los 
Angeles, by staggered employment s ta rt ­
ing early in the  evening, t her e has  been 
a reduction by 3*/2 to 4 hours in the  tim e 
utilized for  cleaning at  night. This  one 
company I mention, since adoption of 
this  thre e-pronged energy conservation 
program, has cut its energy usage by 31 
percent.

Some say energy conservation is an  
idle gesture;  it  is jus t the opposite. This 
resolution calls the  American people to 
a crusade; it challenges  the m to conserve 
energy. The resul ts would the n be re ­
ported to the  American  people by the  
31st of March, in the  beginning, and 
month ly the rea fte r. This is very impor­
tan t.
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Construc tion  .Energy Conserv ation Act 
of 1973 and the  Natio nal Fuels and  
Energy Conse rvation  Act of 1973.

Mr. Pre sident , I ask unanimou s con ­
sen t to hav e prin ted in the  Record, a t 
this  poin t in my remarks the name s of 
the  Sen ator s who are cosponsors of th e 
resol ution  I have  p resente d.

The  PRESI DING  OFFICER (Mr .
Stone).  Wit hou t objection , it is so 
ordered.

Mr. Abo ur ez k, Mr. Allen, Mr. Ba ke r, Mr .
B ar tl e tt . Mr . Be llm on , Mr. B en ts en , Mr .
Bu ckl ey.  Mr . Bur di ck . Mr. By rd of  Vi rg in ia ,
Mr. By rd of  W es t Virgi nia .

Mr. C an no n,  Mr.  Case . Mr. Ch ile s. Mr.  C lark ,
Mr. C ra nst on , Mr. Cu lve r, Mr.  C urt is , Mr.
Dole,  Mr. Do m en lcl, Mr. Ea gl eton .

Mr. E as tl an d,  Mr. F an n in , Mr.  Fo rd , Mr.
Gr av el,  Mr . H an se n,  Mr. H ar t of  Co lor ad o,
Mr. H ar t of M ich ig an , Mr. H ar tk e,  Mr-. H as ­
kell. Mr. Hatfie ld .

Mr. H at ha w ay , Mr. He lms , Mr.  Ho lll ng s, Mr . 
H ud dl es to n,  Mr.  H um ph re y,  Mr.  In ou ye , Mr.  
Ja ck so n,  Mr . Ja vit s,  Mr.  J oh n st o n , Mr.  La xa lt.

Mr. M ag nu so n,  Mr.  M ath ias, Mr. M an sfi eld ,
*• Mr. Mc Clure , Mr.  Mc Gover n, Mr. M cI nt yr e,  

Mr. M on dale,  Mr.  M on toy a, Mr.  Mo rga n, Mr.  
Moss.

Mr.  M uskle , Mr.  N un n,  Mr. Pa st or e,  Mr.  
Pe ar so n,  Mr.  Pe rcy, Mr. Pe ll, Mr. Rlb lcoff, Mr . 

v Sc hw elk er,  Mr . S co tt  of  Pe nn sy lv an ia , Mr.  
St en nl s,  Mr.  St ev en s, Mr. St on e, Mr.  T al - 
ma dg e, Mr. T hu rm ond, Mr. Tu nn ey , Mr.  W il­
lia ms , an d Mr.  Yo un g.

Mr. RANDOLPH. Mr. Pre side nt, 
seldom hav e we had  this sor t of spon ­
sorshi p. It  indic ates th at  the re is no 
partis ans hip  whate ver in this  approac h. 
We are not  po intin g t he finger at  any one. 
Fran kly,  we are  poin ting our fingers at  
ourselves.

We all realize  th at  an  Energy  Con­
serv ation  Crus ade with the  Energy  Con­
serva tion Mon th I have mentio ned, will 
help us realiz e t h at we are  chal lenged  in a 
volu ntary  way to mak e this effort. Thu s 
America ns c an  be made more awar e th at  
the  problems  rela ted  to the imp orta tion  
of oil from abr oad  ca n in a l arge meas ure 
be solved, by b eginni ng o ur in dependence  
here , with the  disciplines th at  we can  
build into  our  daily  lives.

I tha nk  t he  able Major ity Leade r Mike 
Mansfield, the  Majo rity Whip Robert 
Byrd, the  Minority  Leader Hugh Scott, 
and  the  Minority  Whip Robert Griffin 
for this  opp ortu nity , at  perh aps a late  
afte rnoo n hou r, to consider and  to have 
adop ted thi s resolution , und er a un an i­
mous -con sent agree ment .

The  resolution is in no way a gestur e.
If the  P res ide nt of the United Sta tes  will 
procl aim thi s Energ y Conservation Cru ­
sade, if he will desig nate the mon th in­
dicat ed as Energy Conserv ation Mont h, 
and  will call upon the American people, 
thr oug h his lead ersh ip, the n we, thr oug h 
our  coo perat ion,. can do much in ou r hou r 
of need.

The PRESI DING  OFFICER. Th e qu es­
tion  is on agree ing to the resoluti on.

The  resolution was agreed to, as 
follows:

S. R es . 59
Reso lved, th n t It  Is he re by  de cl ar ed  to  be 

th e  sen se of th e  Se na te  th a t w as te fu l en ergy  
co ns um pt io n In th e  U ni te d S ta te s m u st  be 
el im in at ed  a t th is  tim e wh en  o u r co un tr y Is 
ex pe rie nc in g un pr ec ed en te d ec on om ic  an d 
en ergy  pr ob lem s an d is fa ce d w it h seve re 
sh or ta ge s of en ergy , and  re que st s th e  Pr es i­
d e n t to  issu e a nat io n al  pr oc la m at io n ca lli ng  
fo r a nat io na l En er gy  C on se rv at io n Cru sa de  
an d de cl ar in g th e  pe rio d fr om  F eb ru ar y 16 
to  Marc h 15, 19 75 , as  "E ne rg y C on se rv at io n 
M on th ”. In  th e  ob se rv at io n of En er gy  Con ­
se rv at io n M on th —

—t h e P re si de nt  Is ca lle d on  to  pu bl ic ize 
In fo rm at io n fo r go ve rn m en t, In dus tr y,  an d 
co ns um er  us e on  ap pro pr ia te  en er gy  co ns er ­
va ti on  m ea su re s an d to  di re ct  th e  Fe de ra l 
es ta b li sh m en t to  In st it u te  al l av ai labl e 
ac ti on s to  re du ce  en ergy  co ns um pt io n w it h ­
o u t re du ci ng  th e  lev el of  es se nt ia l ser vic es 
be in g pr ov ide d to  th e  Ame ric an  peo ple ;

— go ve rno rs,  co u n ty  ex ec ut iv es , ma yo rs,  
an d ot he r re sp on sib le  officia ls ar e ca lle d on  
to  ex am in e th e  ac ti vi tie s of S ta te  an d loc al 
go ve rn m en t an d w he re ve r po ssi ble  In st it u te  
co m pa ra bl e m ea su re s to  th os e of  th e  Fe d­
er al  go ve rn m en t to  pr om ot e en ergy  co ns er va ­
tio n;

—b us in es s an d In dus tr y are re qu es te d to  
ex am in e th eir  en ergy  co ns um pt io n pr ac tic es  
and  In st it u te  m ea su re s to  e li m in at e un ne ce s­
sa ry  en erg y co ns um pt io n an d im pr ov e effi­
cie nc y of use of  av ai labl e en ergy  su pp lie s, to  
c u rt a il  or na m en ta l li g h ti n g  an d no ne ss en ti al  
li gh te d  ad ve rt is in g,  to  a d ju st  bu si ne ss  ho ur s 
to  re du ce  en erg y co ns um pt io n,  an d to  mo dif y 
bu il di ng op er at in g an d m ai nt en an ce  p ra c­
tic es  to  p ro m ot e en ergy  c on se rv at io n;  an d

—t h e  Am eri can  pe op le ar e ca lle d on  to  
ta k e  th e in it ia ti v e In co ns er vi ng  av ai lab le  
en er gy  su pp lie s by  ob se rv in g th e  55  m ile  pe r 
h o u r spe ed li m it  on  hig hw ay s, by  re du ci ng  
th e  us e of  en er gy  to  h e a t an d coo l ho me s, 
offices, sch oo ls, an d co mm er cial est ab li sh ­
m en ts , by  In cr ea sing  th e  u ti li za ti o n  of  ma ss  
tr a n sp o rt a ti o n  fa ci lit ie s,  ca rp oo ls,  co m pa ct  
ca rs , an d st tc k -s h lf t m ot or  ve hic les , an d by 
in st a ll in g  in su la ti on In  th e ir  ho me s.

Sec. 2.  Th e P re si den t Is re qu es te d to  
re p o rt  to  Co ngr ess  by Ma rch  31 , 19 75 , on  th e  
st ep s ta ke n to  pr om ot e energ y co ns er va tio n 
a n d  th e ir  re su lt s an d on  an y re co m m en da ­
ti o n s fo r le gi sl at io n he  bel iev es ne ce ss ar y 
to  Im pl em en t a co nt in ui ng pr og ra m  o f 
en er gy  c on se rv at io n.

Sec. 3. Th e P re si de nt  is re qu es te d to  re po rt  
m o nth ly  to  th e  Ame ric an  pe op le en d th e  
Co ng res s on  th e  s ta tu s  of  en er gy  co ns er va ­
ti o n  In it ia ti ve s and  th e ir  eff ec tiv en ess , 
do m es tic  en erg y su pp lie s, do m es tic  en ergy  
sh or ta ge s,  en ergy  Im po rts , an d th e  im p ac t of 
av ai la bl e su pp lie s or  sh or ta ge s o n  th e 
ec on om y of an d em pl oy m en t In  th e  
U nit ed  St ates '

Mr. ROBERT C. BYRD. Mr. Pre side nt,
I wish to express my appre ciati on to my 
seni or colleague for the  leade rship  he is 
giving  in this are a. I compliment him on 
th e fine sta tem ent  he has  made her e to­
day. I appre ciate  his including my nam e 
as a cosponsor.

Mr. RANDOLPH. The  Sen ato r from 
West Virginia ha s bee n a  pa rt of ou r co n­
side rati on and our prog ram ing of this  
resolution , and I am grat eful  for his as ­
sista nce .

Mr. ROBERT C. BYRD. I tha nk  the 
Se nat or.
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Mr. BARTLETT subsequent ly said: 
Mr. Pres iden t, I wish to compliment the  
dist ingu ished senior Senator  from West 
Virginia for  the  submission of the  con­
serv ation resolution. I was privileged to 
be a cosponsor of this.  I am well aware 
of the senio r Senat or’s in ter es t in m at ­
ter s of energy  dating back many  years. 
One yea r prior to 1971, he submit ted a 
reso lutio n to att em pt to bring a solution 
to the  energy crisis. The  resolution  or 
bill—I have forgotten , really, which it 
was—did not  pass,  but, lat er,  the  follow­
ing year , 1971, he was the cosponsor of 
Sen ate  Resolu tion 45, which called for 
an energy study to be u ndertake n by th e 
Comm ittee  on the Int erior,  with  ad hoc 
sta tus  or associa te sta tus  given to the 
Committee  on Public Works and  to the  
Committee  on Commerce. I am well 
aware of his intere st in find ing solutions 
to the  energy problems an d I compliment 
him  for his a ction today .
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Sen ator  Randolph. The resol ution  con tain s a long laundr y list of 
places  where energy savings can be made  in con nec tion  with buildings. 
In this rega rd, Mr. Chairm an,  in response to my inquiry  I have a 
letter from the Arc hite ct of  the Capitol, Geor ge M. White. If you 
feel tha t it is advisable, Mr. Cha irman, I would ask tha t it be placed  
in the reco rd.

Sen ator  Morgan . We will so ord er that , Mr. Cha irman.
[Th e letter and att ach me nts  follow:)

The Architect of the Capitol, 
Washington, D.C., March 6,  1975.

Hon. Jennings Randolph,
Chairman, Committee on Public Works, U.S. Senate,
Washington, D.C.

Dear Mr. Chairman: This will acknowledge your letter of February 18, 1975 asking 
that a survey be conducted to determine the potential energy savings that can be 
achieved in the Captiol buildings thugh a positive energy conservation program.

I am in wholehearted accord with the spirit o f Senate Resolution 59 and will continue 
to seek every possible means of reducing energy consumption in all areas under my 
jurisdiction, consistent with the require ment to render essential services to the Congress 
and visitors. As you may know, following the announcem ent on November 8, 1973 
of Federal programs to conserve energy, I developed an energy conservation program 
for the Capitol Buildings and Ground s which was approved by the Chairman of the 
Committee on Rules and Administration and the Speaker and which they communicated 
to all Members by their letters of November 14, 1973. A copy of Senator Cannon’s 
letter and of my own engineering instructions of December 21,  1973 to all Building 
Superintendents are enclosed herewith. These programs are still in effect, with the 
exception of the reduced lighting on the Capitol dome which has been restored to 
approximately 70 percent with approval of the leadership. The results of the program 
are described in the enclosed statem ent in the Record of June 21,  1974 by Senator 
Cannon.

Though, as stated in our instructions , all thermostats in the public spaces should 
be set no higher than 68 degrees, on unseasonably warm winter days the actual tempera ­
ture in the Capitol buildings occasionally may be uncomfortably warm, as you have 
noted, though, of course, no steam is being consumed. Nevertheless, I shall continue 
to be al ert to prevent possible violations of the instructions.

In accorda nce with your request I have commissioned an in-depth study of possible 
additional actions which may be recommended in order to further conserve energy, 
and 1 shall, of course, promptly repor t the results of the study to you as soon as 
it has been completed.

Cordially,
George M. White, FA1A,

Architect of the Capitol.

U.S. Senate,
Committee on Rules and Administration,

Washington, D.C., November 14, 1973.
Dear Colleague: This letter is to inform you of actions which the Architect of 

the Capitol has undertaken, with my approval as Chairman of the Committee on 
Rules and Administration and that of the Speaker of the House, in order that the 
Congress properly participate in the national effort to conserve energy this winter:

1. Since present heating loads at the Capitol Power Plant can be carried without 
the use of standby oil fired equipment, all heating loads have been shifted to 
the existing coal fired boilers.

2. The normal operation of the Capitol Power Plant would call for the seasonal 
discontinuance of the refrigeration system about November 15th. In accordance  
with that policy the refrigeration plant has been shut down for the season. Members 
may feel the effects of this action on unseasonably warm days. However, in order 
to conserve energy the air conditioning system will not be turned on until spring 
unless absolutely necessary.

3. Lighting on the Capitol Dome has been reduced by 70 percen t and flood 
lighting of the lower part of the building has been extinguished. The terrace 
lights have been equipped with globes of the wattage previously installed.

71 -545 (Pt. 2) O - 76 - 4
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Minimum lighting on the grounds, adequate for security purposes will be main­

tained.
4. Operating hours for the escalators, normally from 6:00 a m. to 8:00 p.m., 

or until 1 hour after the end of the legislative sessions, will be modified as ap­

propriate.
5. In all spaces, other than in the Members’ office suites and the Committee 

Rooms, thermostats have been set at 68 degrees or less. In addition, the lighting 
has been reduced in all spaces other  than Members’ office suites and Committee 

offices, including tunnels, restaura nts, and the garages. The lighting in the Senate 
Chamber, however, will not be affected during hours when the Senate is in session.

6. The Capitol Police and the Char forces have been instructed to turn off 
all lights in all unoccupied spaces after working hours and to use lights only 

in those spaces where they are actually working.
The measures outlined above have reduced our electrical power requirements by 

about 15 percent and our heating fuel requirements  by about 10 percent. In order 

to further reduce our energy requirements. Members and Committees are requested, 

to the extent practicable, to set thermostats no higher than 68 degrees in their offices 

and to reduce lighting to the maximum extent possible without causing eye strain.
I hope all Members and their employees will cooperate to the fullest extent possible 

in our efforts to conserve energy over  the next several months.

Sincerely,
H owar d W. C anno n , Chairman .

T he A rc hit ec t of  the Capi to l, 
Washington, D.C ., December 21 , 1973.

M emor an du m

To: All Building Superintendents.
From: Architect of the Capitol.
Through: Coordinating Engineer.
Subject: Energy Conservation.

As you know, although a new importance has now been attached to the subject 

of Energy Conservation in general, and the reduction of electric lighting and HVAC 

loads in particular, concern for conservation of energy in buildings within the jurisdic­

tion of the Architect of the Capitol, has been in effect for a number of years.
In the HVAC field, operating schedules have been periodically formulated and dis­

tributed for the several seasons of  each year, including recommendations to all personnel 

involved, indicating ways in which to improve operating efficiency and to reduce heating 

and cooling loads in all buildings. These schedules are designed (1 ) to improve the 

operational effectiveness and efficiency of the Capitol Power Plant and (2 ) to reduce 

electric power and fuel consumption.
In conformity with the present national energy conservation program the following 

procedures are established within all buildings under the jurisdiction of the Architect 

of the Capitol.
1. HVAC Units shall, in general, be started at 6:00 A M. each morning Monday 

through Friday and shall be turned off each evening at 10:00 P.M. If the shift engineer 
is satisfied that the area supplied by any individual system has been vacated prior 

to the scheduled shut-down time, the unit shall be turned off at the earliest time 

that its service is not required.
2. HVAC Units that supply air to public areas on Saturday and Sunday shall be 

started  at 8:00 A M. and shut-down when the building closes.
3. HVAC Units that supply committee rooms only shall be started one hour prior 

to any scheduled committee meeting and shall be shut-down immediately after adjourn­

ment of the meeting.
4. HVAC Units supplying commit tee rooms that also accommodate staff personnel 

shall be treated in conformity with procedure No. 1 above or shut-down as soon 

as the staff personnel have vacated the area.
5. HVAC Units supplying areas  manned on a 24 hour basis shall be retained in 

continuous  operation, but at a reduced capacity, whenever circumstances permit.
6. When garages are in general use, operation of all ventilating and exhaust systems 

shall be restricted to the hours between 7:30 A M. and 6:30 P.M., or until one hour 

after the Congress adjourns, whichever is later.
These systems shall not be opera ted at all when the garages are being minimally 

used, such as on Sundays and holidays, and at such other times as may appear ap­

propriate.
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7. All garage lobby units shall be shut-down until further notice and doors from 
lobbies to garage areas shall be kept closed.

8. Contac t shall be made with key personnel in computer facilities, video tape 
and recording areas to ascertain minimal requirements for cooling, and based on the 
information obtained, equipment shall re re-adjusted accordingly.

9. Kitchen exhaust systems shall be turned off one hour after the kitchen operations 
have been completed.

10. Toilet and general exhaust systems shall be operated in accorda nce with the 
schedules outlined under Item 1, 2, 3 or 4, whichever is applicable.

11 The building of fires in fireplaces with flues connect ed to mechanically induced 
draft systems is, in general, prohibited; however, if such installations are authorized 
by the Archite ct, the shift engineer must verify that the fire is completely out prior 
to complying with the shut-down time as set forth under Item 1 above.

12. Hot water temperatures for induction units, radiators and boosters shall be 
reduced by approximately 10 degrees F from normal operating temperatures; surround­
ing space temperatures shall not, however, be reduced by more than 6 to 8 degrees 
below normal.

13. All controls on pre-heaters shall be checked and re-calibrated to insure that 
steam is not used prematurely.

14. All steam traps shall be checke d and overhauled if necessary to eliminate any 
blow through.

15. Units that supply the House and Senate Chambers and Galleries are to be 
operated only on days that sessions are scheduled.

16. Log sheets shall continue to be sent to the Office of the Coordinating Engineer, 
and shall now show fan discharge, return  air, dew point temperatures and the tempera­
tures of water in and out of the unit when the anti-freeze protection units are in 
operation. The log shall also indicate the time that units are started and shut-down.

17. An inventory shall be made by each engineer-in-charge as soon as possible 
and submitted to the Coordinating Engineer, Architect of the Capitol, marked to the 
attention of the Head Air Conditioning Engineer. The inventory shall list each and 
every motor associated with heating, ventilating and air conditioning including units 
that supply video tape, recording and computer facilities. Each motor listing shall 
indicate the voltage, amperage and horsepower.

In some of the foregoing instances, earlier shut-downs than outlined may be possible, 
based on the irregularity of activity in certain spaces. The quantity of energy savings 
resulting from such earlier curtailment could be considerable and it will be incumbent 
upon Building Superintendents or their designated engineering personnel to explore 
these possibilities by establishing a system of communication,  regarding earlier shut­
downs, between the personnel using the space and the building equipment  operating 
staff.

These procedures are not intended to create any undue hardships or discomfort 
to occupants of the buildings but are intended to be used as guidelines in complying 
with the expressed desire of the Senate and House of Representatives leadership to 
participate in a maximum effort in the Conservation of Energy Program.

Because the HVAC systems are major energy users, and affect both electric power 
and fuel consumption, more emphasis has been placed in these guidelines in that 
regard; however, special effort is also required to reduce electric energy consumption 
of all kinds.

Therefore , compliance with the previously announced policy for reduction in lighting 
loads to the maximum extent possible, in all areas under the jurisdiction of the Architect 
of the Capitol, will be expected. It is anticipated that a 50 percen t reduction in 
illumination in corridors and public spaces, with an even larger curtailment in garages 
and certain architectural lighting, can be achieved without detrim ent to safety and 
security needs.

G eorge M. W hit e , FAIA,
Architect o f the Capitol.

[From  the  Con gr es sion al  Re co rd , Ju ne  21 , 1974)

C ap itol  H il l  Energy C on se rv at ion Efforts—Remarks  by Sen ator  C an no n 

CONSERVATION OF ELECTRICAL ENERGY

Mr. Can no n . Mr. President, I would like to share with my colleagues the commenda­
ble results of  Capitol Hill energy conservation efforts during the past 6 months.
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In separate letters of November 14, 1973, to the Members of the Senate and the 

House, both the Speaker and I described actions which the Archite ct of the Capitol 

was undertaking, with our approval, in order  that the Congress might effectively par­

ticipate in the national effort to conserve energy. These measures include: Earlier 
than usual discontinuance of air conditioning last fall; reduction of Capitol dome lighting 
by 70 percent  and of other public space lighting by about 50 percent; shorter  operating 

hours for escalators; and 68 degree therm ostat settings in spaces other  than the Mem­

bers’ office suites and committee rooms. These measures were expected to reduce 

electrical power consumption by about 15 percent  and heating fuel requirements by 

about 10 percent. In order to further reduce energy requirements. Members and com­

mittees were asked to reduce therm ostat settings and lighting levels in their offices 

to the extent practicable.
1 am very pleased to report that the results exceeded the aforementioned goals. 

Our consumption of electrical power has dropped, compared with the same months 

of the previous year by 14.4 percen t in December, 17.8 percent in January , 17 percent 
in February, and an impressive 23.3 perc ent in March. At the same time consumption 

of steam which was produced primarily by coal, also dropped significantly, that is, 

14.5 percen t in January alone. I wish to commend and congratulate  my colleagues 
in both Houses and all employees of the Congress for this fine effort.

It appears timely now to point out that  the forthcoming months of the air cooling 

season offer the greatest annual opportun ity to save significant amounts of electrical 
energy, primarily because our chilled water compressors are driven electrically. During 

the unpredictable temperature s of April and May, and later in September and October, 

attempts to save air cooling energy by higher settings on thermostats can sometimes 

have the reverse effect on unseasonably cool nights when the switch releases steam 
into the system. Now that we can expect consistently high summer temperatures, how­
ever, the Archi tect will set thermostats in public spaces at 78 degrees, in accordance 

with acceptable recommendations. Members and committees and their staffs are 

requested to do likewise in their offices, to the extent practicable, and to continue 
their other commendable economies in the use of electrical appliances and lighting.

Sen ator  Randolph. In his closing para graph Mr. White  said:

In accord ance with your request I have commissioned an in-depth study of possible 

additional actions which may be recommended in order to further conserve energy. 

And I shall, of course, promptly report the results of the study to you as soon as 

it has been completed.

Now, tha t lett er was written Mar ch 6, 197 5. I have neve r receive d, 

in over a year , the resul ts of  tha t in-de pth study. The report  was 
to be made  to the Senate Public  Works Com mitt ee, and do n’t misun­

ders tand  me but that  report , if com pleted, should be made a part 

of  the rec ord . We are won deri ng what happ ened . We do less on 

Capit ol Hill, perhaps, than we do in the oth er buildings of  the Federal  

Gov ernmen t.
Mr. Panuzio. Was tha t let ter  sen t to the Adm inis trator of  GSA ?
Sen ator  Randolph. No, to the Arc hite ct of  the Cap itol , just  on 

Capi tol Buildings. But an in-depth  study was to be made . I doub t 

if it took  a year to make it or  a year  to get the reply back to

us.
Mr. Cha irm an, with your perm ission  1 hope tha t you will give the 

Archi tec t of  the Capito l a nudge, and let ’s see if we ca n’t have 

tha t rep or t for the record.
Sen ator  Morgan . You can  res t assured tha t we will.
[ A rep ort  from the Archi tec t of  th e Capito l follows: ]
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W ashing ton,  D.C. 20515

June 8, 1976

Honorable Jennings Randolph, Chairman 
Committee on Public Works 
United States Senate 
Washington, D.C. 20510

Dear Mr. Chairman:

The following status report regarding energy conservation in 
the Capitol Building Complex is submitted in pursuance of the 
request in your letter of May 17, 1976:

As you know, our office has been investigating potential 
additional energy savings that might be achieved in the 
buildings on Capitol Hill through augmentation of our energy 
conservation program. In that regard, I requested an indepth 
study of possible additional actions which could be taken to 
conserve energy over and above those actions previously 
instigated by this office in 1973 and 1974. Mr. Ray Carroll, 
my Director of Engineering, has been studying this matter and 
has had discussions with various manufacturers and consultants 
regarding the possibility of instituting computerized programs 
to assist in achieving additional energy savings. However, 
with the rather large and sophisticated computerized systems 
presently being installed in the Madison Building, and similar 
installations planned for the Dirksen Extension and for the 
Capitol Power Plant expansion, it does not appear feasible at 
this time to make a final decision as to which type of system 
to pursue for the purpose of energy conservation for all 
buildings on Capitol Hill.

The fundamental and first action that must be taken prior to 
the selection of a system, is to complete an energy audit and 
equipment inventory of all energy consuming devices on Capitol 
Hill. That inventory is in the process of being completed and
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Hon. Jennings Randolph 
June 8, 1976 
Page 2

will give the basic information necessary before effective 
controls can be achieved. There are, as you may know, an 
ever increasing number of energy consuming devices being 
installed on Capitol Hill such as copying machines, increased 
central computer facilities and terminals (dramatically 
enlarged in the last two to three years), the addition of new 
buildings such as the Senate Court Apartments, the Hill Apart­
ments, as well as House Office Building Annex No. 2 (former 
FBI building), coffee makers and other such devices, and a 
large number of miscellaneous electrical items that exist in 
the various offices and committee rooms on Capitol Hill. The 
inventory is thus somewhat involved.

Please be assured that the study is actively proceeding and that 
we will keep the Committee apprised of our continued progress.
In the meantime, we intend to issue further reminders from time 
to time to call attention to the continuing need for energy con­
sciousness in order to insure that lights are only used to serve 
the task required and that ventilation air is reduced to the 
absolute minimum dictated by the use of a space. Ultimately, of 
course, we intend to have the capacity to automatically regulate 
energy consuming equipment as much as possible in order to achieve 
maximum energy conservation.

I shall, of course, be pleased to submit any additional information 
that you may deem advisable.
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CAPITOL H IL L COMPLEX

ANNUAL ELECTRICAL CONSUMPTION

KWH

BUILDING
FY

1971
FY

1972
FY

1973
FY

1974
FY

1975

CAPITOL 13, 453,2 75 13,5 S9, 24 8 13 ,6 88 ,4 34 12,1 29 ,5 84 11,7 69 ,1 90
DIRKSEN 11, 355,2 05 11,6 86,0 68 11,7 94,0 83 11,3 75 ,0 91 10,6 51 ,2 34
RUSSELL 7 ,2 51,0 32 7 ,2 78,4 16 7 ,3 42,4 80 6 ,9 1 4 ,1 6 6 6 ,8 6 9 ,9 1 6
127 "C " STREET 90 ,2 70 29 3,79 5 30 3,46 3 259,4 62 95,9 78
LONGWORTH 6,9 88,5 58 6 ,9 12,6 68 7,0 55,5 55 6 ,4 40 ,2 51 6 ,5 6 8 ,0 8 6
CANNON 7,2 87,9 31 7 ,1 36,0 54 7,2 17, 78 4 6 ,3 5 4 ,5 3 0 6 ,2 6 8 ,6 1 8
RAYBURN 29,2 83,9 12 29,7 52,7 34 30,3 27,8 57 25 ,9 37 ,1 27 26,4 74 ,5 84
HOB #1 - - 1,1 98,9 77 1 ,3 66 ,7 94 1,4 00,4 45
HOB #2 - - - - 2 ,2 83 ,2 08
CAPITOL POKER PLANT 43,3 82,0 13 44,3 17 ,6 00 43,5 58,9 98 43 ,8 54 ,8 3 0 39,9 18 ,0 36
LIBRARY/MAIN 11, 110,4 26 11,9 53,2 12 12,2 01 ,1 32 10,8 47 ,7 74 11,4 03 ,7 34
LIBRARY/ANNEX 8 ,6 80,4 67 9,1 86,9 54 10,0 11 ,9 55 9 ,9 8 3 ,9 6 0 10,2 15*4 70
LEGISLATIVE GARAGE 1,2 98,7 48 1 ,2 97,3 99 1,3 14,1 98 1 ,0 8 5 ,1 7 7 1,1 67*5 69
SUPREME COURT 2,7 35,4 08 2.9 35.9 S8 3,3 16,5 45 2 ,7 9 9 ,6 5 5 2 ,8 5 4 ,4 9 0
IMMIGRATION - - - 248,5 12 1,3 22*2 76
PLAZA HOTEL
CAPITOL H IL L HOTEL
STREET LIGHTING 21 7,54 9 23 3,4 50 2 2 8 ,ISO 212,6 04 22 2,2 32
TRAFFIC SIGNALS 73 ,228 69 ,9 75 72 ,035 70,6 52 67 *7 68
MISCELLANEOUS 43 4, 24 4 653 ,8 70 84 8,41 8 805,1 98 1,0 37*8 60

TOTALS 143,6 22,2 66 147 ,2 97,4 31 150 ,4 85 ,0 64 140 ,6 SS,3 67 140,5 90,6 94
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CA PITO L HI LL  COitPLEX

AJII .'UAL C O N S 'JM PflO K  ALT) COST  OF E L E C T R IC IT Y

K IL O 'A T T  HOURS

DO LL AR S

( M IL L IO H S )

5

h

3

2

1

0 7 1  7 2 73 7U 75

F IS C A L  YEAR

1 1 0
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EL EC TR ICAL  ENERGY * CAPIT OL  BU ILDING S 

JAR FEB PAR APR PAY JUN JU L AUG SE P OCT  NOV DEC

1 9 7 3 ----------

(M IL LIO N S) CONSUMPTION

JAN FEB PA?. APR NAY JUN JUL  AUG SE P OCT NOV DEC7
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C A P IT O L  B U IL D IN G

JA N FEB  MAR A PR  MAY JU N JU L  A lC  S E P  OC T NOV DE C

1 9 7 2  --------------

1 9 7 3  -------------
COST

3.9 7 I4 --------------

DO LL ARS
(T HOUSA NDS)

1*0

1 9 7 5

10

CO NSUM PTION

KWH
(T H OUSA NDS)

1U00
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D IR K SE K  SE NATE  O F F IC E  B U IL D IH G
JA N FE B  MAR A PR  MAY JU N JU L  AUG S E P  OCT NOV DE C

1 9 7 2  -----------

1 9 7 3  -----------
C O ST

1 9 7 U  -----------

DOL LA RS  I 9 7 5
(T HOUSA NDS)

3 0

CO NS UM PT IO N

KWH
(T HOUSA NDS)

1 2 0 0

8 0 0

JA N  FEB  MAR APR  MAY JU N JU L  AUG S E P  OCT  NOV DE C6 0 0
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RAYBURN HOUSE  O F F IC E  B U IL D IN G  
A PR  MAY JU N JU L  A IK  SEP OC T NOV DEC

1 9 7 2

COST

1 9 7 3  -------------

1 9 7 L  -------------

DO LL AR S
(T HOUSA NDS)

8 0

2 0

CO NS UM PT ION

KWH
(M IL L IO N S )

0  JA N  FE B MAR A P R  ISAY JU N JU L  AUG S E P  OCT NOV DEC

1
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C A P IT O L  H IL L  COMPLEX

ANNU AL STEAM PRODUC ED V S . DE GR EE  DAYS

SI EA .”  PRODU CED  BY  
C A P IT O L  POWER PL ANT 
(M IL L IO N  PO UN DS )

NUM BER  OF  
DEG REE  DAYS 
(B A S E  6 5 )

1 , 0 0 0
5 , 0 0 0

9 0 0

8 0 0

4 , 0 0 0

3 , 0 0 0

7 0 0
2 , 0 0 0

6 0 0
1 , 0 0 0

7 1 7 2  7 3  7 4

F IS C A L  YEAR

7 5 0

DEGREE DA YS

ST EA K

5 0 0
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Senator  Randolph. About that  same time I also addressed a letter 
on March 31, 1975, to the Federal Energy Adm inis tration and Mr. 
Zarb  replied on June 24, 1975, setting  forth  cer tain  information. And, again in your judgme nt, Mr. Cha irman, tha t letter might be placed  in the record.

[The let ter referred  to follows:]
Federal Energy Administration,

Washington, D.C., June 24, 1975 .
Hon. Jennings Randolph,
Chairman, Committee on Public Works,
U.S. Senate, Washington, D.C.

Dear Mr. Chairman: This is in response to your letter of March 31, 1975, requesting 
the Federal Energy Administration (FE A)  to compile an inventory of residential 
buildings with regard to their thermal protection  characteristics.

We have met with members of your staff and the National Bureau of Standards 
and the project is underway. We propose the following schedule for completing the inventory of residential housing:

July II , 197 5—Complete evaluation of existing information on single family 
homes, and determine need for further data collection. This process will include 
verifying the insulation manufac turer’s information and exploring further analysis 
of the Washington Center for Metropolitan Studies (WCMS) and the National 
Association of Home Builders (NA HB)  data, described below. Contacts  with those 
knowledgeable in this field will be made to solicit advice.

August 1, 1975—Complete survey of existing information on mobile homes and 
design further data collection.

August 15, 1975 — Receive preliminary information from multi-family data
research contract. Further data needs will be determined at that time.

January 197 6—Compile all existing information on the residential inventory’s 
character istics in conjunction with 1970 Census of Housing and the 1974 Housing Survey. This information will be ana lyzed for  the conservation  potential in residences. 

We have identified four sources of information which are curr ntly available:

Washington Center f or Metropolitan Studies

WCMS conducted a survey on Lifestyles and Energy for the Ford Energy Policy 
Project. Interviews were made with nearly 1,500  households across the country 
in May 1973. Questions were asked about all aspects of household energy use. 
Chapter 5 of “ A Time to Choose” is based on these survey results.

Several questions were asked relating to energy use for home heating and cooling. 
Tab A to this letter contains copies of the relevant questions, plus summaries 
of the data, projected to the national total. As with the Bureau of the Census 
Survey described elsewhere, the only question asked about insulation was about 
its presence rather than its quantity. As you can see from the questionnaire, 
data was collected about the number of storm windows, but to our knowledge 
this information has not yet been aggregated. A book summarizing the survey 
information is to be published soon.

FEA has funded a resurvey of the original 1,500  households, plus another 1,500 
to be chosen in a similar fashion. This resurvey will reveal trends in energy use 
patterns since the embargo, and will enable a better analysis of curren t patterns. 

Bureau of the Census

Two housing surveys have been taken since the 1970 Census, and another is 
planned for later this Fall. The first of these (1 973 ) asked no questions related 
to insulation and storm windows. The second, conducted  in the Fall of 1974, 
asked about the presence of insulation and storm windows, but again, nothing 
which would enable a quantita tive evaluation. This survey information will be 
available late this year or early in 1976. The 1975 survey will ask similar questions 
about the presence of insulation At our request, questions are being added about 
the level of retrofit activity in the twelve months previous to the survey. This 
latter information will be useful in determining the response to various incentives 
for retrofit. The Census Bureau believed that, in the context of their survey, 
it would not be productive to ask what levels of insulation existed in homes.
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Results of the 1975 survey will not be available until late 1976. Copies of the 

1974 and 1975 questions are included in Tab B.

Insulation Manufacturer

The largest manufacturer of insulation is Owens-Coming Fiberglas in Toledo, 

Ohio. They have spent a substantial amount of money investigating the market  

for residential insulation, and have released to us parts of that information.

This data appears  to be the most detailed currently available. It shows the 

number of single family homes with accessible attics, broken into categories of 

insulation levels, by nine regions of the country. Using standard engineering calcula­

tions, the company has computed that if the 17,890 ,00 0 homes they found to 

have less than three inches of insulation were to receive another six inches ( R—19) , 

the total energy savings would be 682  trillion BTU per year, the equivalent of 

320 ,000 barrels of oil per day.
There is some question of the accuracy of these estimates of the level of insula­

tion in homes. Owens-Corning has been reluctant to release details of this and 

other surveys, presumably because of the amount of money they have invested 

in them.
We view Owens-Corning’s estimate of the conservation potential as a minimum 

figure. It includes only ceiling insulation in those homes with accessible attics. 

There are numerous other  effective conservation measures whose combined pote n­

tial is at least as great as 682  trillion BTU per year. The NAHB-Research Found a­

tion recently estimated the national potential at between 65 0,0 00  and 1,0 00,000  

barrels of oil per year for just half of the existing single family housing stock.

NAHB-Research Foundation

As part of a cont ract for the FEA, the NAHB-Research Foundation surveyed 

existing data describing housing construction  practices since 1940. Copies of the 

sheets relating to insulation and storm windows are included in Tab D. As with 

other information, these figures show only the existence of insulation, not its 

level.
The above information relates almost exclusively to single family units, both attached 

and detached. You inquired about two other categories of housing as well: multi­

family buildings and mobile homes. We are about to award a contract to investigate 

the conservation possibilities in the multi-family sector. This contract will last three 

months and will yield data and policy and program recommendations. Consumption 

in such buildings has been estimated to be less than 10 percent  of the entire residential 

sector. Conservation activities are complicated by the number of different factors in­

volved, including owners, tenants, builders, and managers, each of whom has different 

financial interests in the use of energy. A separate study, to be completed within 

the next month, has investigated the extent of the practice of master metering of 

apartment buildings and its impact on energy use. Preliminary results show that tenants 

who do not see a separate energy bill consume 35 percent  more energy for non­

heating purposes than do tenants who must pay for their individual consumption.

We have also begun to investigate conservation in mobile homes. Little is known 

about the use or conservation of energy in mobile homes. In fiscal year 1975 we 

funded basic research abou t energy use in mobile homes to determine the conservation 

potential in both new and existing mobile home energy use patterns by region and 

economic groups, and are investigating the technical problems of upgrading homes 

already in place.
We have been active in developing programs and policies to promote conservation 

in the private housing sector. You are familiar with our efforts for tax credits, building 

standards, and low-income winterization assistance. In addition, we are involved in 

three major program efforts in this field: Project Conserve, Homeowner’s Manual and 

Business Guide. A brief description of these programs is included in Tab E.

Our development of conservation programs will be continuing as we analyze the 

residential inventory. If there is further information on data or programs which would 

be helpful to you or your staff, please contact  us. We are looking forward to working 

closely with you in this area.

Sincerely, Frank G. Zarb,
Administrator.

Senator Randolph . We suggested tha t there be a national inven tory 
of  residential buildings as to their  thermal pro tec tion  cha racteris tics ,
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jus t to see what the pic ture was. The Natio nal Bureau of  Standards also was to work on this survey.
The FEA gave us a schedule for the complet ing of  the inventory of  this residential housing  prob lem.
With your permission , Mr. Cha irman, I would ask Mr. Grundy to tell us where we are and what  report has come afte r over a year since the request was made.
Mr. Grundy. Under the original schedule , Mr. Chairm an,  the com ­pilation of  the information upon which to make an evalua tion of the pote ntia l for energy conserv ation in residentia l buildings was to be com pleted in January  of  1976, this year. But tha t would just  be the compilation of  the da ta itself. The  report  to the Committee would be forthcoming at some  time thereafter . Now, we have not had any recent  discussions with the FEA on this matter. This is why the letter was calle d to your atte ntion, so it could be raised in these  hearings.
Mr. Sant may wish to reply  for the reco rd on the basis of the earl ier cor resp ondence.
Mr. Sant. I am not up to date  with tha t issue, Mr. Chairman,  and I would be happy  to provide you immediately with—I know tha t we have been runn ing information on resident ial area s for tax cred it purp oses  and oth er purposes . I think we have a fairly good idea of  what is needed. But I do n’t rem ember  the deta il in which the cha irma n had asked  for tha t survey to be made. But we will be happy  to respond to you immediately.
[Subsequent to this hea ring , the FEA tran smi tted  to Senator  Ran­dolph an upda te to the let ter  of  June  24, 1975. That letter and accompanying report may be found in Appendix C, p. 195.]Senator Randolph. Thank  you, Mr. Chairman. I have a clipping from the Martinsburg Jou rna l of  April 5, 1976, about a school in eastern West Virginia which has just  been ded ica ted . That school is so lar heated.  I believe it is the first in the United State s of  America.I want to be very careful as to the docume ntat ion. With your permis­sion, Mr. Chairman, I will ask that  this news accou nt of  the rece nt ded icat ion of  The Page Jackso n Elementary School  be placed in the reco rd, because  of  the solar hea ting  process which is being employed there.

Senator  Morgan . We would welcome it, Senator.[The news item follows:]
[F ro m  the M a rt in sb u rg , W. Fa ., Journ a l,  A p ri l 5 , 1976 ]

Byrd C alls Jefferson Solar School “ Uniq ue"
Charles Town, April 5—Calling the new Page Jackson Elementary School “a unique project,” Senator Robert C. Byrd took part in the groundbreaking ceremonies this morning for the school to be completely heated and cooled by solar energy.Senator Byrd, who was instrumental in obtaining a federal grant of $599,000 from the Energy Research and Development Administration for the solar roof, congratulated all “ who had a part in this unique project. ”
The senator declared, "We dedicate in our spirits this pioneer effort ." He said the Page Jackson School will be one more step forward, a clean, energy-saving structure , “a far cry from the two-room school I attended.”
Pointing out the value this project has for Jefferson County and West Virginia. Senator Byrd said that with the state a leader in coal, gas and oil, the new solar school will be now placing West Virginia “ in the vanguard in developing solar energy.”Dr John Douglas McChesney, assistant state superintendent of schools, spoke briefly, saying the project  is something new and unique, and the school will be " a pacesetter .”
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School Superintendent Harold Pickens was master of ceremonies and introduced 
members of  the Jefferson Board of Education and special guests.

The new elementary school, aside from the solar roof, will cost $1.2 million and 
will house students in the Charles Town area grades kindergarten through third.

Construction will begin immediately on the gently rolling hillside about one mile 
west of Charles Town along Route 340.

Senator  Morgan . I have been hoping tha t we could get a solar 
dem ons trat ion project at a school in North Carol ina. We would be 
interested in that. I would be inte rested in talking to some of the 
othe rs here  about my school.

Senator  Randolph. Mr. Chairm an,  it is a shor t drive up to where 
this school is; I think you and Mr. Grundy might drive up. We would 
make you welcome there. You  could  look at it and see what has 
been done. It would be about an hour and 20 minu te drive at the 
55-m ile-an-hour speed limit.

Senator  Morgan . We will do that.
Mr. Panuzio, let me than k you for your presentation and comm ent 

on the fac t tha t 1 do n’t und ers tand how you have been able to grasp 
all of  the  very details  of your  new position  so quickly.

One day he is talking with us about appraisals of  government 
buildings  and the next day he is talking with us about energy, ap­
parently  without a good deal of  assistance while testifying.

Mr. Panuzio . I have enjoyed it.
Senator  Morgan. I will again turn the ques tioning over to Mr. 

Grundy.
Senator  Randolph. [Off the reco rd.]
[Discussion off the record .]
Mr. Grundy. I would like to ask several ques tions specific  to the 

GSA activ ities,  with reference  to subcomm ittee  activities. You have 
men tioned in your sta tem ent , as well as oth er peop le have ment ioned , 
tha t energy conservation in the retrofit  of existing buildings involves 
signif icant capital inves tments. Wha t do you see as the necessary 
pay-back period on these investme nts before they can be considered 
cost-effec tive?

Mr. Panuzio . Solar energy is jus t not  going to be cost-effective. 
The way we are putting sola r components on, for ins tance—le t’s just 
talk abo ut the Man ches ter Building. In the Mancheste r Building the 
solar  unit alone is going to be costing over  $400,000. It is going 
to be a long time before that becomes cost-effective , if really ever. 
I think we have got to look at whether  or not  there is any comm itment 
on the use of  fuel or cut ting down on tha t and getting ourselves 
into kind of  a way in which  we are self-sufficient  as a nation in 
energy .

I think on some of  the buildings the  costs are going to be very 
difficult to justify. But if we are going to make tha t kind of comm it­
men t to get ourselves into the kind of  structure where we are self- 
sufficient , then we are going to have to make those.

And as to the amount,  some of  it depends on the buildings. One 
of  the reasons we are going  to the 10 regions  and trying to do 
a coup le in each  region is because each  region is different. Solar 
energy, as we unde rstan d it, doesn ’t fit just  into the place which 
has the most time of warmth like some of  the southwest or southeast 
or similar  areas. It also may be the natu re of  the components which 
the light and sun rays consist  of. Tha t is why we placed the dem ons tra­
tion pro jects in Manche ster  and in Saginaw.
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Each one is going to be differen t. Until we have an evalua tion by the archite cts , I do n’t think we will know what each one will 
cost  and which ones can be cost- effective  and which ones will not be.

Mr. Grundy. As far as solar  is con cerned , I think Dr. Mannel la will get into  this further,  because  it is a new and evolving technology.  I therefore will defer  a coup le of  ques tions  to him on its poten tial costs.
I am thinking  principally of energy conserva tion. It has been noted that there are not only energy savings but cost  savings tha t can result from these  activit ies which were the basis of  the 10-year plan when enacted by the Congress.
Do you at GSA envision tha t you would have to reco ver  such a capita l investment over  a per iod  of  10 years in ord er to justify these inves tmen ts? Or is there a certa in minimum pay-back period  tha t you envision?
Mr. Panuzio. We believe tha t the  fact  of saving energy is somewhat a good reason for the investme nt. I ca n’t really gua ran tee  you we are going to pay them off in a 10-year period, but I would think there would be substantial savings.
I will point out  to you on the 30 perc ent savings we have seen on operations  alone has enabled  us to keep our  level of  budgeting right now as to cost for energy in our  annual budget somewhat the 

same just  because  we have been  able to save at the same time the costs have been  going up.
So I think  it is just  a very hard thing to dete rmine. I would hope there would be cost savings, but I wou ldn’t be able  to say on the basis we know now.
Sena tor Randolph. Mr. Cha irman,  I inte rrupt again because  of this solar school. If this artic le cou ld be placed  where we were talking with the commiss ione r on the sub jec t-----
Sena tor Morgan. Mr. Cha irman,  what I want to know is where you got your money for it.
Senator  Randolph. We have been  working with ERDA. This is a historic grou ndwork team. My colleague , Senator  Byrd, was there  as the spe ake r for the even t. It is a unique project , and it is the 

only com pleted completely  solar energy heated and cooled school , as I understand it.
This school is the Jackson Scho ol, in Jefferson County,  at Charle s Town, W. Va. It is a clean , energy-conserving  stru cture. This school , being unique with respect to sola r heating and cooling , is in the vanguard of  so lar energy develop men t.
Dr. John Douglas McChesney , who is the Assistant State  Sup erin ten­den t of  Schools, indicated tha t it was new and tha t it was a pacese tter  

in what was being done.  It is an elem entary school with a solar roof. For the reason that  I gave ear lier  it is a breakthrough  with an actual  school with heating and cool ing by so lar energy.
I also am reminded tha t we are  working at the presen t time on a solar heat ing and cooling  pro jec t for our West Virginia University 

Agricultura l Laboratory at Morgantown and also a building in Par­kersburg, W. Va., which is the county  seat  of  Harrison  Coun ty.
Senator  Morgan. What does  this do when the State  produc es so much coal oil?
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Senator  Randolph. This is jus t a recognition tha t we are not  provin­
cial. Tha t is a t Char leston, the Sta te Capital city. So we are attempting 
to do what  we must do. We must utilize the forms of energy  and 
develop them  as quickly as possib le. Of course, coal is king, and 
I am not talking abou t that.

Senator  Morgan . Thank you, Mr. Chairman .
Dr. Mannella?

STATEMENT OF GENE G. MANNELLA, DEPUTY ASSISTANT AD­

MINISTRATOR FOR CONSERV ATIO N, ENERGY RESEARCH AND

DEVELOPMENT ADMIN ISTRA TION; ACCOMPANIED BY MAXINE

SAVITS, DIRECTOR, DIVISION OF BUILDINGS AND INDUSTRY;

AND GERALD LEIGHTON, ASSISTANT DIRECTOR FOR BUILDINGS

AND CONSUMER PRODUCTS

Dr. Mannella. Thank  you. With your permission, I would like 
to have the statement inse rted  in the reco rd in its ent irety and 1 
will summ arize  and highlight several points.

Senator  Morgan . We will inser t the entire  statement. And, frankly, 

we pref er it tha t way.
[The stat ement  appears at p. 67.]
Dr. Mannella. 1 would like to introduce two of my colleagues 

who are accom panying me. They  are Dr. Maxine Savits, Direc tor 
of  the Division of Buildings and Industry , and to her  left is Mr. 

Gera ld Leighton.
Mr. Cha irman, ERDA shares the interest  of  the subcomm ittee  in 

energy  conservation in general  and in the building sec tor  in particular. 
Thirty-two percent of all energy consumed in the United States is 
consumed in the building secto r—approxim ately  half  in the residential 
area and half in the com mercia l and Federal sector .

In response to this cha llenge ERDA has a program of research 
developmen t and dem ons trat ion  addressing these  prob lems, which we 
think is an aggressive program . The program derived  from an authority 
tha t was given to us in several pieces of  legis lation—basically the 
Federal Nonnuclear  Energy Researc h and Development Act of 1974.

Our inte rpreta tion  of tha t direc tive is tha t we are  charged with 
developing the technology  to make energy conservation in the form 
of  increased utilization effic iency rath er than rest rictive usage.

In oth er words, our  goal is to use the energy available in the 
most efficient way and with a minimal efforts  impact on the life 

style of the people .
We recognize that  there are  some special conside rations  tha t relate  

to energy conservation with regard to the building indus try, and these 
are: the diffuse natu re of  the building industry, zoning restrictions,  
and some financial  conside rations  that  are perhaps somewhat  unique.

We have essentially  two thrusts in our  program tha t I would like 
to touch upon today . One, we have a general, what  we might call 
supporting  technology activ ity tha t is o rien ted towards  energy -effici ent 
materia ls, methods and for  retro fittin g of  existing buildings , as well 
as new construction, as well as a number of demons trat ion projects 
tha t we hope will be the  main means of  gett ing the information 

ou t into the mark etplace.
I would like to men tion  a few of these  dem ons trat ion projects. 

We have a con trac t with a conso rtium  in New York City to selec t
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typical office  buildings in tha t city that  have the highes t potential 
for energy  conservation retr ofit . They are canvassing about 900 
buildings, trying  to identify those tha t will be typical of  the situation 
in other citie s so that  wha tever we find out  through this parti cula r 
dem ons trat ion can be easily tran sla ted.

We also have an effor t with the West Coast res tau ran t chain of
Sam bo’s to include the lates t stat e-of -the -art  energy conservation 
tech niques  in a new res tau ran t they  are putting up in Albany, New 
York. This is an effort  to try to establish what can be done in the 
fast food business , which has some special types of  energy conside ra­
tions. They are coopera ting  with us in the building  of  this new rest au­
rant  to see if it is possible to cap ture waste hea t and oth er losses 
pecu liar to tha t operation .

We have a demonst ratio n proje ct in Jersey City, which is being 
undertaken  for us by Aerospace Corp., to retrofit  and evaluate  the 
results  of  retrofitt ing a num ber  of  municipal buildings utilizing hard­
ware. This is particularly att rac tive, Mr. Cha irman, because  Jersey 
City is one of  the cities tha t has a technology agen t resident program 
there tha t is par t of the National  Science Foun dation RANN program 
(Research Appl ied to National Nee ds).

We feel there is a possibi lity for immediate  dissemination of 
anything tha t we learn in this par ticu lar  demons trat ion to the other 
cities  and localit ies that  have this  technology agen t as par t of the 
NSF program.

We have through our  Oak Ridge Nationa l Laboratory a con trac t 
with the Univers ity of Ten nes see , to initiate constru ctio n of  a res­
idence tha t would utilize a technolo gy that  we call the Annual Cycle 
Energy System or ACES. It is a house which is designed in such 
a way tha t you essentially  stor e heat  in the summ er to help cool 
the house and release it in the win ter to help heat  the  house.

This techn olog y can in cer tain  climates reduce the energy require ­
ments  for space cond itioning in this building by a fac tor  of two. 
And the unit that  is being built  on the campus of the University 
of  Tennessee is the proof-o f-conc ept  installa tion which we will be 
operating and getting data  on.

The Ve tera ns Administr ation  has completed a feasibili ty analysis 
for inco rpo ration of the same kind  of  technology  into a nursing  home 
in Delaware. They intend  to install this technology and evaluate  its 
performance.

Finally, ERDA itself is one of  the largest Federal opera tors of 
all types of  buildings. We opera te about 80 million square feet of 
laboratory space. We have been  examining our  own inventory of 
buildings to dete rmin e targ ets of  opportu nity  to put this  new tec h­
nology into  place.

Our first undertaking  is with the Argonne National Lab oratory right 
outside of  Chicago,  where they will be dem onstrat ing cer tain  energy 
tech niques  in existing buildings with the idea tha t we could translate 
these  resul ts into the general are a as quickly  as possible.

One oth er poin t I would like to make , Mr. Cha irman, is tha t there  
are 14 dep artm ents and agencies engaged in activ ities rela ted  to ener­
gy conservation research and develop men t for buildings. ERDA has 
taken the lead and chairs  an Interagency Task Force on Buildings 
Conservation Research and Develop men t which meets month ly.
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The basic idea here is relatively straig htforward. It is to achieve 
good commun icat ion to avoid overlap and dupl icat ion and to make 
sure we are combining our  efforts and talents on all of the projec ts 
under way.

My colleagues here at the table  rep resent  two of the agencies which 
are very active  in that  monthly meeting.

The n, finally, with regard to the existing legislation and references 
to some of  the items I made earli er, it is our  feeling tha t sufficient 
legislative autho rity does exist for the various agencies of  the Execu­
tive Branch to carry out the inte nt of  the subcommitt ee in this regard.

Senator  Morgan. Thank you, Dr. Mannella. We appreciate the 
presentation.

[Dr. Mannella’s prepared sta tem ent  follows:]
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STATEMENT BEFORE
SENATE COMMITTEE ON PUBLIC WORKS 

SUBCOMMITTEE ON BUILDINGS AND GROUNDS 

APRIL 8,  1976

Chairman Morgan, Committee members and guests

I am Gene Man nel la, Deputy Ass istant  Adm in is trato r fo r  Conservation

in  the Energy Research and Development Adm in is tratio n.  I am accom­

panied today by Dr. Maxine Sav itz , D irec to r o f the  D iv is io n of  

Bui ld ing s and In dus try,  and Mr. Gerald Le ighton , Ass is ta nt D irec to r 

fo r Bu ild ing s and Consumer Prod ucts .

In you r in v it a ti o n  to  appear before th is  committee, you sta ted th at 

the  purpose o f these  current hearings  were to  examine the status  of 

ERDA's conservation e f fo r t  ap pl icab le  to  pu bl ic  bu ild in gs, 1n pa rt ic u la r 

Federal bu ild in gs; to  rev iew  the st atu ato ry  basis  fo r  the programs; 

and f in a ll y  to  develop a concensus on the  stat e o f the a rt fo r  the a p p li ­

ca tio n o f energy conserva tion measures and technology to  Fe de rally  owned 

and assis ted  bu ild in gs.

I w il l t r y  to  address those  po in ts  in  my prepared remarks and 

o f course w i ll  answer a l l quest ions the Committee may have at  the  con­

clus ion of my prepared remarks.

Thirt y- tw o (32) pe rcen t o f a ll  energy consumed 1n the  United Sta tes 

1s consumed by the  bu ild in gs se ctor . A vigoro us program o f research,  

development, and demonstra tion  has been in it ia te d  by ERDA 

to  re ta rd  the  projec ted growth in  energy consumption 1n bu ild ings  which 

would occur with ou t Improvements 1n u t il iz a t io n  e ff ic ie n c y .

I would f i r s t  li k e  to  discuss the le g is la ti v e  mandate fo r ERDA's 

involvement 1n Bui ld ings  Conservat ion.
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Pu bli c Law 93-577, the  "Federa l Nonnuclear Energy Research and 

Development Act o f 1974" charges the Agency to deve lop a fou ndat ion  to 

support  a broad range o f,  and I quote:

"Energy po lic y  op tio ns  through conserva tion . . .  by so c ia ll y  
and environ men tally  accepta ble  means."

The quote is  from Section 3 (a ).  The purpose o f the  Act 1s stated  1n 

Section  3b (l ) to be, and aga in I quote:

" . . .  conduct a comprehensive na tio na l program o f basic  and 
ap plied  research and development  . . . and u t il iz a t io n  tech no l­
og ies,  w ith in  the Energy Research and Development Adm in istra ­
t io n ."

Quo ting fu rt he r from (b )( 3 ) and ( b )( 3 )( A)(1v ) :

" , . . these program elements and a c t iv it ie s  sh al l Inclu de  
bu t not be lim ited  to , rese arch , development, and demonstra­
tions . . . "

" . . . advanced urban a rc h itec tu ra l design to  promote e f f i ­
c ie n t energy use on the re s id en tia l and commercial sectors 
Improvements 1n home des ign and in su la tion  tech no logies , small 
therm al storage un its  and Increased e ff ic ie n c y  in  e le c tr ic a l 
appliances and li g h ti n g  f ix tu re s ; . . . "

The program In it ia te d  1n FY 1976 1s designed to  carry ou t those le g is ­

la ti v e  mandates.

The goal o f the  bu ild in gs program 1s to  s ig n if ic a n t ly  reduce 

projec te d consumption w ithout a ff ec tin g  the  standa rd o f li v in g ,  

th a t is  to  say , the ERDA program 1s di re ct ed  at Increased e ff ic ie n c y  

o f energy u t il iz a t io n  1n the  b u il t  env ironmen t. The program goal 

1s to  promote and cause through the  necessary research , development 

and demo nstra tions , the ac ce le ra ted use o f new and ex is ti n g  tech ­

no logie s to  Improve the  u t il iz a t io n  e ff ic ie n cy  o f energy in  the
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b u il t environment, consiste nt with the need to  repa ir and pro tec t 

the environment and to conserve lim ite d resources. A ll th is  must 

be accomplished w ith in  an economically via ble  framework.

Special considera tion s that  affect progress toward energy con­

servation goals in bu ild ing s inc lude:

1. di ffu se  nature o f the bu ild ing ind ustry

2. fin an cial  cons tra ints  that  presently  in h ib it  decis ions fo r 

energy saving technology that  is  co st -e ffect iv e in the l if e  cycle  

sense but higher in f i r s t  cost

3. the d iff use  natu re of the regu latory  apparatus inc lud ing  code 

o ff ic ia ls , zoning ju ri sd ic tio n s , tax ing  au th ori ties, etc .

4. lack of  indu str y commitment to R&D fo r more e ff ic ie n t consump­

tio n and cost impli ca tio ns  of  al te rn ativ e choices.

Commercialization of R&D products and implementation of energy 

consumption standards fo r bu ild ings , is  fa c il it a te d  by involvement 

with the pr incipa l implementing indu strie s from the outset of  most 

pro jec ts in the program. Simultaneous con sidera tion of  in s ti tu tiona l 

and fin an cial  barr ie rs  that  in h ib it  the acceptance o f energy con­

serving technology and operating pra ctice  1s undertaken so that  

Information w il l be av ai lab le to allo w governments at  a ll  lev els  

to address and remove them as needed.

Incentives and disin centi ves that  w il l lead to adoption of energy 

saving technology and pra ctice  are being id en ti fi ed , with fu ll  

ana lysis  of impacts due to implementation. The d iv e rs ity  of  fac tors
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that  bear on energy consumption in buildings req uire that  a very 

broad range of ince nt ive/disinc en tiv e devices be considered. The 

range of decision  making ranges from the individu al  consumer who

selects an appl iance, to a large ind ustry  that  selec ts a major new 

product design requ irin g re tool ing and major ca pi ta l investment.

Devices to be considered are energy consumption standards at  the 

nationa l level fo r appli ca tio n to  bu ild ing s and appliances tax 

cred its  and incent ives  fo r investment in energy saving technology, 

innova tive  financing techniques th at more pe rfec tly  re fl e c t l i f e  

cycle cos t and energy consumption consequences* and many oth ers.

The program which has been undertaken is  an inte gra ted  program 

aimed at  overcoming the various technical  and in s ti tu tiona l fa ct or s,  

which in h ib it  the implementation o f new technologies and pra ctices which 

s ig n if ic an tl y  icnrease energy u ti li z a ti o n  e ff ic ie ncy  1n th is  secto r.

The a c ti v it ie s  in it ia te d  1n FY 1976 include those directed  at  

developing energy e ff ic ie n t mater ia ls,  methods and processes fo r re tro­

f it t in g  o f bu ild ing s, as wel l as use in new construction . These e ffo rt s  

invo lve pr ivate indust ry and oth er government agencies in order to 

obta in the maximum leverage to introduce in to  the marketplace economically 

viable  re t ro f it .  Data on energy use 1n ex is tin g bu ild ing s and 1n the 

bu ild ing process are being accumulated and analyzed to as sist  1n de fin ing  

the future RD&D program. Some o f the sp ec ific a c ti v it ie s  in it ia te d  in 

FY 1976 o f d irect in te re st  to the proposed le g is la tion inc lude:
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. .  A co nt ra ct  with  a con sor tium o f the Tlshman Research Corp, and 

Syska and Hennesey, both  o f New York C ity , to  survey ex is ting  o ff ic e  

bu ild ings  1n New York C it y  to  id e n ti fy  those w ith  the  hig hest po te ntia l 

fo r  energy conservation r e t r o f it .  The o ff ic e  bu ild in gs  which w il l be 

com ple tely  analyzed fo r po ss ib le r e t r o f it ,  a ft e r  a s ta t is t ic a l se lect ion 

from 900 o ff ic e  bu ild in gs 1n New York C ity  w il l be ty p ic a l o f s im ila r 

type o ff ic e  bu ild in gs  throughout the United States . The we ll known 

m ec han ical /e le ct rlca l engin ee ring co ns ul ta nt s,  Syska and Hennesey, are 

develop ing op erat ing and r e t ro f it t in g  procedures designed to  be of maximum 

energy savings p o te n ti a l,  be cost e ff ec ti ve  and the re su lts  can be ra p id ly  

disseminated to  the marke tpla ce.

..  A co nt ra ct  has been negotia ted  w ith  Sambo's Res taurant  Corp, 

o f Santa Barbara,  C a li fo rn ia , fo r in clusi on o f the  la te s t s ta te -o f-  

th e -a rt  energy cons erva tion techniques in  th e ir  next fa s t food re s t­

auran t being b u il t  1n Albany , New York. The research  aspects o f the 

program are to  in vestigate  means of captur ing waste heat and othe r energy 

losses which are pecu lia r to  such a restau rant  app lica tion . Extensive 

mo nitor ing  and an alys is  o f energy consumed as compared to  standard 

Sambo's restau rant  co ns tru ct ion w il l be used as case h is to ne s  fo r rapid 

dissemina tion to  othe r restau rants 1n the U.S. The State  U nivers ity o f 

New York is  res pons ible fo r data  co llec tio n  and ev alu at ion.

. .  A dem onstrat ion p ro je c t in  Jersey C ity  is  being undertaken fo r 

ERDA by the Aerospace Corp, o f Los Angeles to r e t r o f i t  (and evaluate  

the  re su lts o f r e t r o f it t in g )  a va ri e ty  o f munic ipa l bu ild in gs  u t il iz in g  

commercia lly ava ila b le  hardware. Aerospace Corp, is  a key pa rt ic ip an t 

in  the NSF/RANN funded techno logy agent program and can thus assis t
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in tr ansfe r o f re su lts  d ir e c tl y  to  the 26 ot her loca l governments in ­

volved in the program and through Publi c Technology,  Inc.  to  many c it ie s  

and fu l l  se rv ice co un tie s.

..  The Oak Ridge ERDA Laboratory and it s  su bc on tra ctor , the Un iv ers ity 

o f Tennessee, have been au tho rized and are co ns tru ct ing a demonstration re s i­

dence u t il iz in g  the  research find in gs  of FY 1975 fo r the  Annual Cycle 

Energy System (ACES). The ACES technology can, in  median cl im at es , 

reduce the  energy requirem ents  fo r space condit io nin g by a fa c to r o f 

two. The proo f-of -con ce pt  in s ta ll a ti o n  w i l l  pro vide a re li a b le  case 

h is to ry  fo r  dissem inat ion of the ACES tec hnology to  the marketplace.  

Pre lim inary discussio ns  have been held w ith  lo ca l governments to  examine • 

the  fe a s ib il it y  o f undertaking a demonstra tion  o f ACES fo r a la rge 

commercial bu ild in g  th is  year.  The Veterans Adm in is trat ion has completed 

the fe a s ib il it y  an alys is fo r In co rporat ion o f ACES 1n a nu rsing  home 

in  Delaware and Inte nds  to  in s ta ll  and evalu ate It s  perfo rmance. In 

ad dit io n to  pursu ing  a vigo rous RDJD program, we are concerned with  our 

own In te rn al op erat ions . ERDA 1s one o f the  la rge Federal opera tors 

o f a ll  types o f bu ild in gs  — we cu rr en tly  opera te 80,000,000 square 

fe e t o f com mercia l, labo ra to ry  and In d u s tr ia l space.

..  A program has been def ined and a contracto r selected  to  undertake  

an ev alua tio n o f energy saving techniq ues  fo r  ex is ting  bu ild in gs  w ith in  

ERDA's Argonne Na tiona l Laboratory  (ANL). ANL is  loc ate d near the urban 

center  o f Chicago and var ious programs w i ll  be undertaken to  tr ansfe r 

the re su lts  from the labo ra to ry  bu ild in gs to  the private  sector  in  ad di ­

ti o n  to  tr ans fe r to  othe r ERDA la bo ra to ries .
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The GSA in  co nst ru ct ing new o ff ic e  space in  Manches ter, New 

Hampshire. That bu ild in g  is  to  serve as a demonstra tion  o f m ult ip le  

tech no log ies  fo r minim izing  require ments fo r  nonrenewabl resources 

in  o ff ic e  bu ild in gs.  ERDA 1s fun din g the NBS to  undertake the lon g­

term ev alua tio n o f th is  bu ild in g  and systems th ere in .

In the technology area we are pursu ing with  In du st ry  advanced thermal ly  

ac tiv ate d heat pumps; development o f high  e ff ic ie n c y  li g h ti n g  systems; 

new m at er ia ls  fo r In su la ting  ex is ting  and new bu ild in gs; e tc . Our com­

munity  systems a c t iv it ie s  includ e such dive rse a c t iv it ie s  as gathe ring 

Info rm at ion about and developing  an understand ing o f the  energy para ­

meters o f community development;  ev alua tin g the fe a s ib il it y  - energy, 

env ironmen tal and economic - o f the  wide -sca le u t il iz a t io n  o f to ta l energy 

systems, In tegrated  with  ma jor  u t i l i t y  systems or  as iso la te d pl ants ,

e tc .

A major research a c t iv it y  has been in it ia te d  to  develop the  foun­

da tio n which w il l be requ ire d to  develop and promulgate energy e f f i ­

cie ncy standards fo r  new co nst ru ct ion as proposed in  the  pending le g is ­

la ti o n  which has passed each House of the Congress. Th is rese arch 

a c t iv it y  is  also di re cted  a t ass is ting  a ll  un its  o f State and loca l 

governments 1n developing and adopting standards fo r new and r e t r o f it  

co ns tru ct ion w ith  or w ith ou t a Federal mandate. S p e c if ic a ll y , the 

research a c t iv it ie s  underway are di rected  at  ass is ting  State  governments 

in  meeting the requiremen ts o f T it le  V, Part C, o f Pub lic  Law 94-163, 

the  "Energy Pol icy and Con servat ion A ct. " Fur thermore, the  research
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a c t iv it ie s  are prov id ing the basis  o f s c ie n t if ic  knowledge upon which 

the Secre tary o f HUD can develop and promulgate Federal energy e ff ic ie n cy  

standards when the proposed b i l l  is  enacted in to  law.

There are four teen  Federal Departments and Agencies engaged in  

a c t iv it ie s  re la te d to  energy conserva tion R&D fo r  bu ild in gs. ERDA has 

es tabl ishe d and ch ai rs  an Intera gency Task Force on Bui ld ings  Conserva­

ti on  Research and Development which meets month ly. Th is a c t iv it y  1s 

intended to  f i r s t  minimize unwarranted duplic ation o f research  a c t iv it ie s ;  

pro vide a smooth and co nt inuing  medium fo r the exchange o f in fo rm at ion 

between Agencies and pro vide the br idge  between the  developer  o f tech ­

no logy, ERDA and the users o f tec hnology such as the General Services 

Adm in is tra tion, HEW, Department o f Defense, HUD, VA.

This  re la tionsh ip  has es ta bl ishe d a two-way flow . F ir s t ,  we are 

able to  pro vid e the techno logy base fo r  users, such as in  the Standards 

area. In add it io n , and ju s t as Im po rta nt , the Federal bu ild in gs  inve ntor y 

can prov ide  a f i r s t  market fo r tech no log ies  which are emerging and which 

are no t ye t ready to  be marketed 1n a true  conmercial sense, e .g .,  w ith  

war rant ies and performance bonds.

These a c t iv it ie s  would, 1n fa c t,  be benefic ia l in  ca rryi ng  ou t the 

obje ct ives  o f the three b i l ls  under co ns ider at ion.  However, 1n li g h t  

o f the  requirements o f Pa rt E o f Pub lic  Law 94-163, the three  b i l ls  

under co ns iderat ion may be redundant .
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However, the re 1s adequate ERDA au th o ri ty  to  per form  research , 

development, and dem onstration a c t iv it ie s  to  lead  to  more e f f ic ie n t  

commercial bu ild in gs  both in  the  publ ic  and pri va te  se ctor.  Fu rth er , 

the b i ll s  under co ns iderat ion may be redundant in  li g h t  o f the re quire ­

ments o f T it le  I I ,  Pa rt E, o f the Energy Pol icy and Conservation  Act , 

Publi c Law 94-163, and 1 t 1s our judgment th a t no fu rt h e r le g is la ti o n  

is  requ ire d.  ERDA w i ll  de fe r to  FEA fo r spe c if ic  comments on EPCA.
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Senator Morgan. Let me get one thing straight. Is there coo rdina­
tion betw een FEA and ERDA? How does tha t coo rdinat ion  work? 
Are we dupl icating efforts in any-----

Dr. Mannella. I would like to answer jus t briefly and then turn 
it over to Mr. Sant. I have been  with ERDA a relatively shor t period 
of  time, but I have observe d tha t ther e is subs tant ial coordination 
between the two agencies. In our par ticu lar area it take s place  prim ari­
ly in the meet ing of  individuals , the face -to-face kind of  exchanges 
of  information  and concept s.

There is a mem orandum of  understanding being develop ed between 
the two agencies which will formalize this and suggest certa in ap­
proaches  and periodic meetings , which is not quite  finished yet but 
ough t to be ready for execution very shortly.

Would you care  to add to tha t, Mr. Sant?
Mr. Sant. Fur thermo re, Mr. Cha irman, as a matter  of  course we 

review each con tract proposal tha t is coming out from eith er agency 
to make sure there  is no dup lica tion . The princ ipals of  each  of  the 
various offices as well as the Assis tant Admin istra tor,  Austin Heller, 
and I mee t about every 30 days to review tha t list.

We have made every effo rt to get the House overs ight committees 
on the same wavelength as we are and have testified join tly on several 
occasions as to what our  mutu al responsibi lities  are. We are doing 
everything we can to minimize duplication. But the re will be some 
over lap and should be, because ERDA’s responsibili ty is principal ly 
in bringing  on things tha t are  not yet commerc ially  available. And 
our  job is principally to try and make the things that are  commercially  
available of  greater use within society .

So I think  within those  bro ad definitions we have a fairly good 
understanding.  Any time there is a ques tion tha t we ca n’t resolve, 
the Energy Resources  Council has the responsibility to resolve that 
issue.

Senator  Morgan. Dr. Man nella, you said you had how much  space?
Dr. Mannella. ERDA opera tes  through the national laboratories 

and the researc h centers  some 80 million squa re feet. I am looking 
for the num ber  of buildings in my fact book; I believe  it is something 
like 6,000 buildings.

Senator  Morgan. Now, are you overlapping with Mr. Panuzio and 
GSA? Or what  is hap penin g there?

Mr. Panuzio. It is differen t buildings. ERDA ope rates thei r own 
series of  labo rato ries  and energy cen ters  and so on. We ope rate  abou t 
230 million square feet of  space, which is primarily devoted  to office 
space  and oth er uses o f the governm ent.  It is two diffe rent  operations.

Senator  Morgan . Is your 80 million square feet  jus t laboratory  
space?

Dr. Mannella. The bulk of  it is labo ratory space, but there is 
substantial office space involved in that.

Mr. Sant. Could  I point  out tha t there are about 2.8 billion square  
feet  under gove rnment direct ion , so GSA is running roughly 10 per ­
cen t of  tha t amount. And then  the rest of  the agencies make up 
the balance.

Mr. Panuzio. The Defense Depar tment  has-----
Mr. Sant. Has the bulk of  tha t.
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Senator  Morgan. Let me ask one final ques tion  before we go 
on to Dick. I assume that all of  you feel that  governm ent has a 
role in innova tions  with rega rd to energy conservation and develop ­
ment.  Do you feel tha t the gove rnment has tha t role to play, rather  
than  waiting for private industry , to adopt the ir techniques?

Tha t is really a question tha t was discussed the  oth er morning 
with the State architect s. I expre ssed  the opinion then, much as you 
have, tha t we must look to governm ent to develop new ideas and 
new tech niques  in this field.

Dr. Manneli.a. Clea rly, Mr. Cha irman, in the case of my agency, 
ERDA, we perce ive tha t as our  fundamenta l role , to develop  new 
technology in the area of energy conserva tion.

Senator  Morgan . 1 can see tha t surely there.
But, Mr. Panuzio, your Manch ester pro jec t and one  in-----
Mr. Panuzio. We believe  tha t unless the Federal Governm ent does 

a num ber of dem ons trat ion  projects  to find the best  road for the 
private sector to pick up on, we won’t get it going. We believe 
our  mission is some of thes e things we have talked abo ut.

Senator  Morgan . Mr. Grundy  has a very good line of questions 
tha t he wants to develop.

Dick, I will turn it over  to you. 1 won ’t utilize all the  time.
Mr. Grundy. Thank you. 1 feel like I am pre-empting  you, however.
Senator  Morgan . In co ur t the judge doesn ’t serve  as both prosecu­

tor  and defense. He jus t sort  of  listens. And tha t is what I prefer 
to do.

Mr. Grundy. I would like to go back to the 10-year plan tha t 
is being developed for Fed eral  buildings before  I get to the resea rch 
and deve lopm ent ques tions .

First, with regard  to ERDA and its 80 million square feet, does 
tha t include the space tha t is under contr act  to the National Lab ora to­
ries?

Dr. Mannella. Yes. I would imagine tha t is the  bulk of  it.
Mr. Grundy. Then, in developing  the plan, is it envisioned tha t 

the National Labs will be included even though they  are a con tract 
ope rat ion , not federally owned operatio ns?

Dr. Mannella. I unders tand the buildings are  federa lly owned 
buildings, but are ope rated under con trac t.

Mr. Grundy. So we are  really talking about Federal buildings, 
rather than federal ly leased  buildings, in most instances.

Dr. Mannella. That is right.
Mr. Grundy. But those buildings are not under GSA’s supervision  

at all at the present time?
Dr. Mannella. That is right.
Mr. Grundy. In deve loping the 10-year plan for the government 

as a whole, is this res tric ted  to federa lly owned  buildings,  or does 
it go beyond  that to inclu de federa lly leased  buildings?

Mr. Sant. Well, the int ent of Congress and the Energy Policy and 
Conserva tion  Act was to include both . I do n’t think we have much 
choice but to have our  plan encompass both  sets of buildings.

Mr. Grundy. How would  you propose  tha t the funding be accom­
plished to institu te energy conservation measures in buildings tha t 
are  leased by the Federal Governm ent?



Mr. Sant. That may be difficult, but we could  cert ainly impose 
mandato ry lighting standard s and then State  standards in the lease 
procedures.  And then perh aps , in the retro fit area we can also 
negotiate tha t as part  of the lease. That  is what we are exploring 
at the presen t time.

Mr. Grundy. The Federal Energy Administ ration also has a respon­
sibility to prov ide techn ical assis tance to the States to develop  State 
energy conservation plans.

[Title III of  Public Law 94 -1 63 —State  Energy Conserv ation Plans 
follows:]



80

ENERGY POLICY AND CONSERVATION ACT 
(P .L . 94 -1 6 3 , December 22 , 197 5)

TITLE I I I

PART C - STATE ENERGY CONSERVATION PLANS 

FINDINGS AND PURPOSE

Sec . 36 1.  (a ) The Con gr es s fi n d s  t h a t  --

(1) th e  dev el opm en t adn im p le m en ta ti on  by  S ta te s  

o f la w s, p o l i c i e s ,  pro gra m s,  and p ro ced u re s to  con ­

se rv e  and  to  im pr ov e e f f ic ie n c y  in  th e  us e o f  energ y  

w il l  ha ve  an  im m ed ia te  and  s u b s ta n t i a l  e f f e c t  in  

re d u c in g  th e  r a t e  o f  gr ow th  o f  en er gy demand an d

in  m in im iz in g th e  ad v ers e  s o c ia l ,  ec on om ic , p o l i t i c a l  

an d en v ir onm en ta l im pacts  o f  in c re a s in g  en er gy co n­

su m pt io n;

(2 ) th e  dev el op m en t and im ple m en ta ti on  o f  ener gy 

c o n se rv a ti o n  pr og ra m s by S ta te s  w il l  mo st e f f i c i e n t l y  

and e f f e c t iv e ly  m in im iz e any  ad vers e  econ om ic o r 

employment  im pac ts  o f  ch an gin g p a t t e r n s  o f  en er gy  

us e and  me et lo c a l  ec on om ic , c l im a t ic , g eo g ra p h ic , 

and o th e r  un iq ue  c o n d i t io n s  and re q u ir em en ts  o f

ea ch  S ta te ;  and

(3) th e  F ed e ra l go ve rn m en t ha s a r e s p o n s ib i l i t y  

to  f o s te r  and pr om ot e co m pre he nsi ve  en er gy c o n s e r ­

v a ti o n  pr og rams and p r a c t ic e s  by e s ta b l is h in g  

g u id e li n e s  fo r  su ch  pr og ram s and p ro v id in g  o v e r a l l  

c o o rd in a ti o n , te c h n ic a l  a s s i s t a n c e , and f in a n c ia l  

su pport  fo r  s p e c i f i c  S ta te  i n i t i a t i v e s  in  energ y  

c o n s e rv a ti o n .

(b ) I t  i s  th e  p u rp ose  o f  t h i s  p a r t  to  pr om ot e th e  

c o n s e rv a ti o n  o f  en er gy  and re duce  th e  r a t e  o f  gr ow th  o f 

ener gy demand by a u th o r iz in g  th e  A d m in is tr a to r  to  e s t a b l i s h  

p ro ced u re s and  g u id e l in e s  fo r  th e  de ve lo pm en t and  im plem en ­

t a t i o n  o f  s p e c i f i c  S ta te  en er gy c o n s e rv a ti o n  pr og ra m s and 

to  p ro v id e  F ed era l f in a n c ia l  and  te c h n ic a l  a s s i s ta n c e  to  

S ta te s  in  su p p o rt  o f  su ch  pro gr am s.
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STATE ENERGY CONSERVATION PLANS

Sec . 56 2.  (a ) The A d m in is tr a to r  s h a l l ,  by r u l e ,  w it h in

60 da ys  a f t e r  th e  d a te  o f  en ac tm en t o f  t h i s  A c t,  p r e s c r ib e  

g u id e li n e s  fo r  th e  p r e p a ra t io n  o f  a S ta te  en er gy  c o n s e rv a ­

t io n  f e a s i b i l i t y  r e p o r t .  The A d m in is tr a to r  s h a l l  in v i t e  

th e  Gov erno r o f  ea ch  S ta te  to  su bm it , w it h in  3 mon ths a f t e r  

th e  e f f e c t iv e  d a te  o f  su ch  g u id e l in e s , su ch  a r e p o r t .  Suc h 

r e p o r t  s h a l l  in c lu d e  - -

(1 ) an  a s se ssm e n t o f  th e  f e a s i b i l i t y  o f  e s ta b l is h in g  

a S ta te  en er gy c o n s e rv a ti o n  g o a l,  wh ich  goal  s h a l l  

c o n s i s t  o f  a r e d u c t io n , as  a r e s u l t  o f  th e  im plem en ­

t a t io n  th e  S ta te  en er gy  c o n s e rv a ti o n  p la n  d e s c r ib e d  

in  th i s  s e c t io n , o f  5 p e rc e n t o r  more in  th e  t o t a l  

amo unt  o f  energ y  con sum ed in  su ch  S ta te  in  th e  year 

1980 fro m th e  p r o je c te d  en er gy  co nsu m pt io n fo r  su ch  

S ta te  in  th e  y e a r  19 80 , and

(2) a p ro p o sa l by su ch  S ta te  fo r  th e  de ve lo pm en t 

o f a S ta te  energ y  c o n s e rv a ti o n  p la n  to  a ch ie v e  su ch  

g o a l.

(b ) The A d m in i s t r a to r .s h a l l ,  by r u l e ,  w it h in  6 

months  a f t e r  th e  d a te  o f  en ac tm en t o f  t h i s  A c t,  p r e s c r ib e  

g u id e li n e s  w it h  r e s p e c t  to  m ea su re s r e q u ire d  to  be in c lu d e d  

in ,  and g u id e li n e s  f o r  th e  dev el opm en t,  m o d if ic a ti o n , and  

fu ndin g o f ,  S ta te  en erg y  c o n s e rv a ti o n  p la n s . The A dm in is ­

t r a t o r  s h a l l  i n v i t e  th e  Gov erno r o f  ea ch  S ta te  to  su b m it , 

w it h in  S mo nth s a f t e r  th e  e f f e c t iv e  d a te  o f  su ch  g u id e l in e s , 

a r e p o r t .  Such r e p o r t  s h a l l  in c lu d e  --

(1 ) a p ro pose d  S ta te  en er gy  c o n s e rv a ti o n  p la n  

des ig ned  to  r e s u l t  in  sc hedule d  p ro g re s s  to w ard , 

and  ac hi ev em en t o f ,  th e  S ta te  en er gy  c o n s e rv a ti o n  

goal  o f  su ch  S ta te ;  and

(2 ) a d e ta i l e d  d e s c r ip t io n  o f  th e  re q u ir e m e n ts , 

in c lu d in g  th e  e s ti m a te d  c o s t o f  im p le m en ta ti on  

an d th e e s ti m a te d  energ y  sa v in g s , a s s o c ia te d  w it h  

ea ch  fu n c ti o n a l c a te g o ry  o f  en er gy  c o n s e rv a ti o n  

in c lu d ed  in  th e  S ta te  en er gy c o n s e rv a ti o n  p la n .
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(c ) Each p ro pose d  S ta te  en er gy c o n s e rv a ti o n  p la n  to  

be e l i g i b l e  fo r  F e d e ra l a s s i s ta n c e  un de r t h i s  p a r t  s h a l l  

in c lu d e  - -

(1)  m an da to ry  l i g h t in g  e f f i c i e n c y  s ta n d a rd s  fo r  

p u b li c  b u i ld in g s  (e x cep t p u b li c  b u il d in g s  owned o r  

le a se d  by th e  U n it ed  S t a t e s ) ;

(2 ) pr og ra m s to  pr om ote th e  a v a i l a b i l i t y  an d us e 

o f  c a rp o o ls , v a n p o o ls , an d p u b li c  t r a n s p o r ta t io n  

(e sc e p t th a t  no FEde ra l fu nd s p ro v id ed  under  t h i s  

p a r t  s h a l l  be  use d  fo r  s u b s id iz in g  f a re s  fo r  

p u b li c  t r a n s p o r t a t i o n ) ;

(3 ) m an da to ry  s ta n d a rd s  and  p o l i c ie s  r e l a t i n g  to  

en er gy  e f f i c i e n c y  to  go ve rn  th e  pro cu re m ent p r a c t ic e s  

o f su ch  S ta te  an d i t s  p o l i t i c a l  s u b d iv is io n s ;

(4) m an da to ry  th er m al  e f f ic ie n c y  s ta n d a rd s  and  

in s u la t io n  re q u ir e m e n ts  fo r  new and  re n o v a te d  

b u il d in g s  (e x c e p t b u il d in g s  owned  o r le a s e d  by 

th e  U nit ed  S t a t e s ) ; and

(5 ) a t r a f f i c  law  o r  r e g u la t io n  w hi ch , to  th e  

maximum e x te n t  p r a c t i c a b le  c o n s is te n t  w it h  s a f e ty , 

p e rm it s  th e  o p e ra to r  o f  a m ot or  v e h ic le  to  tu rn  

su ch  v e h ic le  r i g h t  a t  a re d  s to p  l i g h t  a f t e r  

s to p p in g .

(d ) Each pro pose d  S ta te  en er gy c o n s e rv a ti o n  p la n  may 

in c lu d e  - -

(1 ) r e s t r i c t i o n s  gover n in g  th e  hours  an d c o n d it io n s  

o f  o p e ra ti o n  o f  p u b li c  b u i ld in g s  (e x cep t b u il d in g s  

owned o r  le a s e d  by  th e  U nit ed  S t a t e s ) ;

(2 ) r e s t r i c t i o n s  on th e  us e o f  d e c o ra ti v e  o r  non-  

e s s e n t i a l  l i g h t i n g ;

(3 ) t r a n s p o r ta t io n  c o n t r o ls ;

(4 ) pr og ra m s o f  p u b li c  e d u c a ti o n  to  pr om ot e en er gy  

c o n s e rv a ti o n ; and

(5) an y o th e r  a p p ro p r ia te  me tho d o r  pr og ra m s to  

conserv e  and to  im prov e e f f i c i e n c y  in  th e  use  o f

en erg y .



83

-4 -

(e )  The G ov er no r o f  any S ta te  may su bm it  to  th e  Ad­

m in i s t r a to r  a S ta te  en er gy  c o n s e rv a ti o n  p la n  which  i s  a 

st andby  en erg y  c o n s e rv a ti o n  p la n  to  s i g n i f i c a n t l y  re du ce  

ener gy dem and by r e g u la t in g  th e  p u b li c  an d p r iv a te  co n­

su m pt io n o f  en erg y  d u ri ng  a se v e re  en er gy  su p p ly  in t e r r u p ­

t i o n ,  whi ch  p la n  may be s e p a ra te ly  e l i g i b l e  fo r  F ed e ra l 

a s s i s t a n c e  un d er t h i s  p a r t  w it h o u t re g a rd  to  s u b s e c ti o n s  

(c ) and  (d ) o f  t h i s  s e c t io n .

FEDERAL ASSISTANCE TO STATES

Sec . 36 3.  (a )  Upon re q u e s t o f  th e  G ov er no r o f  any  

S t a t e ,  th e  A d m in is tr a to r  s h a l l  p ro v id e , s u b je c t  to  th e  

a v a i l a b i l i t y  o f  p e rso n n e l an d fu n d s , in fo rm a ti o n  and 

t e c h n ic a l  a s s i s t a n c e ,  in c lu d in g  model  S ta te  la w s and p ro ­

po se d r e g u la t io n s  r e l a t i n g  to  en er gy  c o n s e rv a ti o n , and  
o th e r  a w s is ta n c e  in  --

(1 ) th e  p r e p a r a t io n  o f  th e  r e p o r t s  d e s c r ib e d  
in  s e c t io n  36 2,  and

(2 ) th e  develo pm en t,  im p le m en ta ti o n , o r  m o d if ic a ­

t io n  o f  an en erg y  c o n s e rv a ti o n  p la n  o f  su ch  S ta te  

su b m it te d  u n d er s e c t io n  362 (b ) o r  (e ) .

(b )(1 )  The A d m in is tr a to r  may g ra n t F e d e ra l f in a n c ia l  

a s s i s t a n c e  p u rs u a n t to  t h i s  s e c t io n  f o r  th e  purp ose  

o f  a s s i s t i n g  su ch S ta te  in  th e  dev el opm en t o f  an y 

su ch  energ y  c o n s e rv a ti o n  p la n  o r  in  th e  im p le m en ta ti on  

o r  m o d if ic a ti o n  o f  a S ta te  en erg y  c o n s e rv a ti o n  p la n  

o r  p a r t  t h e r e o f  which  has  be en  su b m it te d  to  and  

ap pro ve d by  th e  A d m in is tr a to r  p u rsu a n t to  t h i s  p a r t .  

(2 ) In  d e te rm in in g  w het her  to  appro ve a S ta te  en er gy 

c o n s e rv a ti o n  p la n  su b m it te d  under s e c t io n  362 (b ) o r 
( e ) ,  th e  A d m in is tr a to r  - -

(A) s h a l l  ta k e  in to  acco u n t th e  im pa ct  o f  lo c a l  

ec on om ic , c l im a t i c ,  g e o g ra p h ic , an d o th e r  uniq ue 

c o n d it io n s  an d re q u ir e m e n ts  o f  su ch  S ta te  on  th e

o p p o r tu n it y  to  co nserv e  and  to  im prov e e f f i c i e n c y  

in  th e  us e o f  en er gy  in  su ch  S ta te ;  and

(B) may ex te n d  th e  p e r io d  o f  tim e d u ri n g  whi ch  a



S ta te  en erg y  c o n s e rv a ti o n  f e a s i b i l i t y  r e p o r t  o r  

S ta te  en erg y  c o n s e rv a ti o n  p la n  may be  su b m it te d  

i f  th e  A d m in is tr a to r  d e te rm in es  th a t  p a r t i c i p a ­

t io n  by  th e  S ta te  su b m it ti n g  su ch  r e p o r t  o r  p la n  

i s  l i k e l y  to  r e s u l t  in  s i g n i f i c a n t  p ro g re s s  to w ar d 

a c h ie v in g  th e  pu rp o se s o f  t h i s  A ct .

(3 ) In  d e te rm in in g  th e  amount o f  F e d e ra l f in a n c ia l  

a s s i s ta n c e  to  be p ro v id ed  to  an y S ta te  under  th i s  

s u b s e c t io n , th e  A d m in is tr a to r  s h a l l  c o n s id e r  - -

(A) th e  c o n t r ib u t io n  to  ener gy c o n s e rv a ti o n  wh ich  

ca n re a s o n a b ly  be  e x p e c te d ,

(B) th e  numb er o f  peo p le  a f fe c te d  by  su ch  p la n , and

(C) th e  c o n s is te n c y  o f  su ch  p la n  w it h  th e  pu rp ose s 

o f  t h i s  A c t,  and  such  o th e r  f a c to r s  a s  th e  Adm in is ­

t r a t o r  deem s a p p ro p r ia te .

(c ) Each r e c ip i e n t  o f  F ed e ra l f in a n c ia l  a s s i s t a n c e  

unde r s u b s e c ti o n  (b ) s h a l l  ke ep  su ch  re c o rd s  a s  th e  Ad­

m in i s t r a to r  s h a l l  r e q u i r e , in c lu d in g  re c o rd s  which  f u l ly  

d is c lo s e  th e  am ou nt  and d i s p o s i t io n  by ea ch  r e c ip i e n t  o f  

th e  p ro ceed s o f  su ch  a s s i s t a n c e ,  th e  t o t a l  c o s t  o f th e 

p r o je c t  o r  pr og ra m  fo r  wh ich such  a s s i s t a n c e  was g iv en  o r 

use d , th e  so u rc e  an d amount o f  fu nds fo r  su ch  p r o je c t s  o r  

pr og rams n o t s u p p li e d  by th e  A d m in is tr a to r , an d su ch  o th e r  

re c o rd s  as  th e  A d m in is tr a to r  d e te rm in es  n e c e s s a ry  to  f a c i ­

l i t a t e  an  e f f e c t i v e  a u d i t  an d per fo rm an ce  e v a lu a t io n . The 

A d m in is tr a to r  an d C o m p tr o ll e r G en er al  o f  th e  U n it ed  S ta te s ,  

o r  any  o f  t h e i r  d u ly  a u th o r iz e d  r e s p r e s e n t a t i v e s , s h a l l  

have  a c c e ss  f o r  th e  p u rp ose s o f  a u d i t  and ex am in a ti o n  o f  

an y  p e r t in e n t  b ooks,  do cu m en ts , p a p e rs , an d re c o rd s  o f  any  

r e c ip i e n t  o f  F e d e ra l a s s i s t a n c e  und er  t h i s  p a r t .

ENERGY CONSERVATION GOALS

Sec . 36 4.  Upon th e  b a s is  o f  th e  r e p o r t s  su b m it te d  

p u rs u an t to  t h i s  p a r t  and  su ch  o th e r  in fo rm a ti o n  as  i s  

a v a i l a b le ,  th e  A d m in is tr a to r  s h a l l ,  a t  th e  e a r l i e s t  p r a c t i  

c ab le  d a te , s e t  an  en er gy  c o n s e rv a ti o n  go a l f o r  ea ch  S ta te  

f o r  1980 and  may s e t  in te r im  g o a ls . Suc h goal o r  g o a ls  shi
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c o n s is t  o f  th e  maximum re d u c ti o n  in  th e  co nsu m ption  o f  

ener gy d u ri n g  an y y ea r as  a r e s u l t  o f  th e  im p le m en ta ti on  

o f  th e  S ta te  en e-g y  c o n s e rv a ti o n  p la n  d e s c r ib e d  in  s e c ti o n  

36 2( b)  which  i s  c o n s is te n t  w it h  te c h n o lo g ic a l  f e a s i b i l i t y ,  

f in a n c ia l  r e s o u r c e s , and ec on om ic  o b je c t i v e s ,  by co m pa ri so n 

w ith  th e p ro je c te d  en er gy  co nsu m ption fo r  su ch  S ta te  in  

su ch  y e a r . The A d m in is tr a to r  s h a l l  sp e c if y  th e  as su m pti ons 

us ed  in  th e  d e te rm in a ti o n  o f  th e  p ro je c te d  en er gy  consum p­

t io n  in  ea ch  s t a t e ,  ta k in g  in to  accoun t p o p u la ti o n  t r e n d s , 

eco no mic gro w th , an d th e  e f f e c t s  o f  n a t io n a l  en erg y  co n­

s e rv a t io n  p ro g ra m s.

GENERAL PROVISIONS

Sec . 36S. (a )  The A d m in is tr a to r  may p re s c r ib e  su ch  

ru le s  as  may be n e c e s s a ry  o r  a p p ro p r i te  to  c a r r y  o u t h is  

a u th o r i ty  un de r t h i s  p a r t .

(b ) In  c a r ry in g  o u t th e  p ro v is io n s  o f  s e c t io n s  362 

and  364 and s u b s e c t io n  (a ) o f  s e c t io n  36 3,  th e  A d m in is tr a ­

to r  s h a l l  c o n s u l t  w it h  a p p ro p r ia te  d ep a rt m en ts  an d F edera l 

a g e n c ie s .

(c ) The A d m in is tr a to r  s h a l l  r e p o r t  a n n u a ll y  to  th e  

P re s id e n t an d th e  C ong re ss,  and  s h a l l  f u rn is h  c o p ie s  o f  

su ch  r e p o r t  to  th e  G ov er no r o f  ea ch  S t a t e ,  on  th e  o p e ra ti o n  

o f  th e  pr og ram  under t h i s  p a r t .  Suc h r e p o r t  s h a l l  in c lu d e  

an  e s ti m a te  o f  th e  en erg y  c o n s e rv a ti o n  a c h ie v e d , th e  d eg re e  

o f  S ta te  p a r t i c i p a t i o n  and ach ie v em en t,  a d e s c r ip t io n  o f  

in n o v a ti v e  c o n s e rv a ti o n  pr og rams undert ak en  by in d iv id u a l 

S ta te s ,  and th e  re co m m en da tion s o f  th e  A d m in is tr a to r , i f  

an y, fo r  a d d i t io n a l  l e g i s l a t i o n .

(d ) Ther e a re  a u th o r iz e d  to  be a p p ro p r ia te d  fo r  

c a rry in g  ou t th e  p ro v is io n s  o f  th i s  p a r t  $50,0 00,0 00 

fo r  f i s c a l  y ea r 19 76 , $5 0,0 00,0 00 fo r  f i s c a l  y e a r  19 77 , 

and  $50,0 00,0 00 fo r  f i s c a l  y ea r 19 78 .

DEFINITIONS

Sec . 36 6.  As us ed  in  t h i s  p a r t  - -

(1) The te rm  " p u b l ic  b u il d in g "  means any  b u il d in g  

which  i s  op en  to  th e  p u b li c  d u ri n g  no rm al  b u s in e ss  

h o u rs .
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(2 ) The term " tr an sp o rta ti o n  co n tr o ls "  means any 

pla n , pr oc ed ur e,  me tho d, or  ar rang em en t, or  any  

syste m o f  in c e n t iv e s , d is in c e n t iv e s , r e s t r ic t io n s  

and re quir em en ts , wh ich  is  des ig ned  to  redu ce  th e 

amount o f  en er gy  consum ed in  tr a n sp o r ta ti o n , 

ex ce pt th at th e term does  no t in cl ude ra ti on in g  

o f  g a so li n e  or  d ie s e l  fu e l .
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Mr. Grundy. In developing those plans, the States are  prohibited 
from including federally owned buildings and federa lly leased 
buildings. My question deals with the buildings that are  leased. The 
State is not allowed to deal with such buildings even though they 
are not Federal  buildings. The Federal Governme nt, however, in its 
plan does  cover federally leased buildings. What  happens when the 
Federa l Government  ceases to lease that  building  and it reverts? 
Where does the coverage now fall? Is it covered  by the Federa l 
or State plan?  And how do you propose tha t this be dealt with?

Mr. Sant. Well, I do n’t know. I suspect tha t the only thing that  
would cov er that is a proposal for mandato ry building  standards 
thro ughout  the United State s, not  just  Federal or State  or public. 
I he total  residential and com mercial  stru ctures  would be covered 
within State building code s or local jurisdict ion codes . And, clearly, 
any building tha t is built afte r those standard s beco me effective will 
have to mee t those stan dards no mat ter who the own er is. That 
is ou r ultim ate plan.

But as far as retro fitting, I do n’t believe they would be covered 
under any program. The State, under the gran t program that we 
have, is require d to have a man datory lighting standard as well as 
mandato ry building standards in effec t. So the State would have some 
jurisdict ion there, perhaps, und er tha t program.

Mr. Grundy. Is there the possibility that  the building might be 
built to be leased to the Federal  Governmen t and subject to the 
Federal requ irem ents , and then  the Federal Government  terminates 
the lease and the building is not cons isten t with the State require ­
ments: Which requ irem ents  would you envision would preem pt? 
Federal or State?

Mr. Sant. The  Federa l requir ement , if there  was a mandato ry build­
ing stan dard, would certa inly  preempt anything in the State. It would 
require tha t the State at least meet that  minimum stan dard. If there 
is no minimum Federal requir ement , then the State  stan dard would 
be the only standard  in effec t. And I would think then  the State 
standard  would take effect if the  Federal Governme nt gave up on 
its lease.

Mr. Grundy. But not until such  time as it did?
Mr. Sant. Of  course, prio r to tha t time it is cove red under the 

federa lly owned and leased buildings provision  tha t we are required 
to carry  out.

Mr. Grundy. Even though those requ irem ents  may not be as strin­
gent  as the State  requ irem ent?

Mr. Sant. Tha t is cor rec t. But I doubt seriously  that tha t is going 
to occur, Dick.

Senator  Morgan . Let me interject  a ques tion in here . Is there  
any real reason why the Federal Governme nt should  be exem pt from 
meeting the State  standard s? It has always been a source of  irritat ion 
to me and to the average citizen to find in many areas tha t we 
are requ ired  to do certa in things, whereas the Federal Gov ernm ent 
is exempt  from doing those things.

Mr. Sant. Well, I really do n’t rem ember  the history of the legislative 
draft ing tha t well. I think tha t was considered at the time in the 
conference com mit tee,  and it was decid ed tha t the State  should  not 
pree mpt the Federal standard s, tha t the Federal stan dards should  be
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set by a common Federa l auth ori ty to make sure tha t it would be 
stringent enough to satisfy the Congress  when it was done.  Now,
1 presume tha t was the reasonin g of  the conferees at the time of 
the drafting.

Mr. Panuzio. I think,  Senator , ther e is no quest ion abo ut it. I he 
most irrita ting thing to the local gove rnment is to find the Federal  
Governmen t is exempt.  I think wherever standards have been set 
by a State  gove rnment, certainly the Federal Government  should ad­
here,  at least  make the com mitment to adhere to those  stand ards.

Mr. Sant. If they are more stringent than the Federal stand ards.
Sena tor Morgan . It seems to me, especially  with regard to the 

situat ion tha t Mr. Grundy was pointing ou t—where  you are leasing 
a building tha t may very well revert back to private ownership  or 
use within the Sta te—certainly those  buildings ough t to be requi red 
to meet the State  standards.

Mr. Sant. It only becomes a fac tor,  I guess, if the State  standard 
is more strin gent  than the Federal  standard . At the present time 
it is no t the case , and we do n’t expect  it to be the case. But hypo thet i­
cally, if tha t became so, what you are urging is tha t the Federal 
standards be changed to at least  meet what the local standard  is.
I see no prob lem with that.

Mr. Grundy. With regards to the Federa l plan again. You said 
that the Federal Governm ent has 2.8 billion square feet  under its 
cont rol,  and you arc developing an appl icable plan for energy conser­
vation. I have two quest ions. First, how will you dete rmine what 
methods are going to be viewed as cost-effect ive for incorporation 
in that  plan?  Obviously, the more you include in that plan , the more 
the capita l requ irem ents  are going to be.

Mr. Sant. We have not com ple ted  that . We are still in discussion 
with OMB. The  Federa l Government  typically uses a 10 percen t rate 
of retu rn, and it is sort  of  a bench mark. So far discussions have 
included cash  flow analysis using 10 percen t as the discount  rate 
as the way of  determining the cost-effec tiveness on a life-cycle costing 
basis.

1 don’t know whether 10 perce nt will be the final number that 
we agree to, but that  is probably close. And it is a figure that the 
Office of  M anagement and Budget  has used fairly tradi tionally.

Mr. Grundy. Would you have envisioned tha t cost-effectiveness  
would be judged  over the lifetime  of the building or over some shorter 
period of time?

Mr. Sant. Over  the lifetime of  the building so tha t we look at 
the total life of  the building as it is best estimated.

Mr. Grundy. Do you envision that  when the plan is developed 
tha t there will be an accompanying budget estimate of what it would 
cost  to implement that  plan?

Mr. Sant. I suspec t so. The  num ber  is rath er large. We have made 
a couple of  stabs at that  num ber,  and it shocks  a few people . It 
jus t gives an idea of what we have come up with in looking  at 
total squa re footage of the Federal Governm ent.  We get abo ut $2.5 
billion as the amo unt that  might be cost-ef fective .

Now, tha t is not an exhaustive survey, and one we would like 
to say is the final number. But it is a large number and we shouldn’t 
overlook tha t fact.
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Mr. Grundy. In that  regard would you envision  tha t tha t fund 
for implemen ting that  program would  be requ ested from the Congress 
en bloc or would they be requ ested by each individua l agency?

Mr. Sant. I think they would be requ ested by each individual agency 
under a common  set of cri ter ia so that  it is clea r tha t when the 
OMB accept s a budge t prop osal , tha t it is acc ept ed in the context  
of  all the agency proposals at the same time. So GSA and the Dep art­
ment of Defense and ERDA and the respective agencies would each 
submi t their own proposal to the Appropriat ions  Com mit tee , but they 
would be all under the same set of  cri teria .

Mr. Grundy. Le t’s move on to solar energy. The plan tha t you 
are developing and the discussion tha t we have jus t had on energy 
conserva tion was for cost -effective  technologies. On the basis of  your 
stateme nts today, if I am correct,  you have all stated that solar energy 
tech niqu es presently  are not  cost-effec tive.

Mr. Sant. In my testimony I was n’t quite tha t explicit.  I believe 
we have found a number of  o ccasion s where solar technology is com ­
petitive with elec tric resis tance  heat ing. And we have a num ber of 
buildings tha t are heated with electri c resis tance  heating. Where the 
cost  of  elec tric ity is at a level of  4 cent s a kilowatt hour , we think 
there is a chanc e to be cos t-compe titive right now.

Mr. Grundy. But you are making a distinction between solar hea t­
ing c ompared with resistance  heat ing and cooling.

Mr. Sant. That is t rue. Although  most cooling  is done  by electr icity 
as well, solar cooling  is still being developed  and is not yet cost- 
justifi ed. However, solar wate r hea ting  is cost-jus tified  in many regions 
today , while solar  space heat ing is genera lly only cost-effec tive in 
compari son to electric resis tance heat ing and then only in area s where 
the cost of  electric ity is above 4 cen ts a kilowatt  hour.

I do n’t know whether that  is your expe rienc e or not.
Mr. Panuzio. I was trying to com men t before, as I unde rstood 

your  question, on whether or not retrofitt ing of  the buildings , whether 
or  not we found the solar  energy to be cost-effec tive and whether 
we could pay it off in a 10-year period. I said we might in a 10-year 
period, but I really wasn’t ready  to make that  stat ement  now.

I have a differen t point  of  view on new buildings and new con stru c­
tion than I do on retrofitting. I think retrofitt ing is costly , and I 
do n’t know whether or not it would  be cost-e ffective. But I think 
on new buildings if you include escalatio n in money , fuels and so 
forth  it could  be in the course of  a 10 to 20 year  period under 
cer tain  conditio ns and in c erta in locat ions.

Mr. Grundy. Maybe Dr. Mannella  should answer this quest ion. 
At this stage in the developmen t of  solar technologies what is your 
judg men t on the advisabi lity of  proceeding  principally through the 
dem ons trat ion grant  program met hod , where solar  energy is viewed 
as a research  and deve lopm ent pro jec t as opposed  to going through 
the typical tradition al app ropriat ion  funding mechanism where solar 
energy insta llations are hand led as par t of your normal gove rnment 
budget proce ss?

Dr. Mannella. I am not sure the point  is very clear. I think that  
we agree with state ments tha t you have heard  here  that retro fittin g 
in existing buildings with solar  technology alone is going to be very 
difficul t to justify  on a cost-effective  basis.
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If it is possible to retrofit  those buildings with cer tain  conversion 
technology which cuts down the load on the solar system,  then you 
might have possibilities. And in a new building, if you would observe 
good building prac tices with energy-conserving  tech niques , then you 
might be able to get the load for the heating and cooling down 
to the poin t where the solar would perhaps be able to compete .

What  is necessary to make  this thing really work, of  course, is 
the availability of reliable  and relatively low cost  com ponents in the 
marketplace. And this is only going to come through significant 
produc tion  tha t is generated by demand.  ERDA’s program in the 
solar technology is orie nted toward developing  these  kinds of com ­
pone nts and these storage  tech niques  that  go along with making an 
energy source.

So I guess I am saying tha t the important thing is to generate 
the demand out in the mar ketplace so the industry  will be stimula ted 
to produce the comp onents at a competi tive  price.

Senator  Morgan . Dr. Mannella , tha t very point  is what I understand 
to be one of  the real problems. The  dema nd is not there sufficiently 
for manufactu rers  to devo te the ir resources to the man ufacture and 
the marketing of the solar units and so forth. What  are we doing 
in governm ent,  what are you doing , or what do you know that  we 
are doing , to gene rate the dem and? Are there  any programs whereby 
we are—I do n’t like to use the  word “subsidize” —maybe  pick up 
par t of  the cost  for home builders who will use these  techno logies 
and mon itor  them in order to cre ate  the demand and also to accu mu­
late data on which to base our  rese arch?

Dr. Manneli.a. Exactly, Mr. Chairma n. We feel if we get the basic 
information out  there  regarding  the economic  facts of  this kind of 
system plus the decreas ed dep end enc e on oil as a fuel, that this 
will go a long way toward cre atin g this demand. We have, for example, 
a project right here in Prince Georges  Coun ty of a solar home, which 
is highly inst rumented, which we are doing on a combined basis with 
the Poto mac  Electric  Power Co. The house will be heavily instru ­
men ted,  and we will, over several heating and cooling seasons, get 
dat a on the actua l operatio n of tha t system.

Senator  Morgan. But 1 take  it tha t system is a custom manufactured  
system. You say you have a pro duct here. Tha t really doesn ’t crea te 
enough demand  for a manufacture r to prod uce these  products  at 
a low enou gh cost so that  they can be purchased by the man who 
really wants to buy one and install it in his house. Wha t are we 
doing in tha t area?

Mr. Sant. Let me add to that . In fact, I would like to submit 
for the record  the Draft Guid elines and Draft Implementa tion Plan 
for the Solar  Energy Government  Buildings Project which address 
this in deta il. It is just  an outl ine draf t, but I think the comm ittee 
could bene fit by at least ou r first  atte mpt at draft ing those  guidelines. 
(See Appendix B, p. 123.)

We find tha t the governm ent with its very large inventory of 
buildings could provide an aggregated market for solar heating and 
hot water applications where  we get fairly fast paybacks. For example, 
solar wate r heaters  in the bar racks of the Dep artm ent  of  Defense 
could  get arou nd a 6- to 7-year payback. Tha t is kind of  the first 
level of  priority.
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The next  level of prior ity would be solar heat ing retrofi t beyond 
the demons trat ion level where we can create  a com mercial  market 
for things tha t are now commercial ly viable. What ERDA would con ­
tinue to do would be dem onstrate  in area s where tha t commercially 
availab le produc t is not qui te there yet or where it is not going 
to meet  those  cost-effec tiveness crite ria.

So I think  viewing these  things together you may see tha t we are 
trying to significantly expand the market that  is avail able for these 
projec ts.

Senator  Morgan . Are the re comm ercial ly available solar heating 
and cooling units on the marke t now for an individual homeowner 
who wants to move forward in this area?

Mr. Sant. There are not anyw here  near  the num ber of  solar systems 
as gas hea ters , or oth er cu rre nt  commerc ial systems. Solar heating 
systems are available not by the  major manufactu rers  but generally 
by small manufac ture rs. The  same thing holds true  with solar water 
heate rs.

Senator  Morgan. 1 do n’t know whether  this is origina l with me. 
But one of  the things I have hea rd is that  because the re is so little 
demand for solar energy, tha t ther e really ar en ’t enough systems 
availab le to really get a feeling of  how they will work. Perhaps if 
the Federal Gov ernmen t could provide “ X” dollars—w e’ll say $5 mil­
lion—that would be very litt le—to  subsidize homeowners  who wanted 
to install solar heat. This would pay the diffe rence between conven­
tion al—I think  one of you mentio ned  it this morning—to pay the 
difference between conven tional systems and what would be the cost 
for solar systems  on the condition tha t they would install it and 
keep  data.

Would this create  enough dem and  for these systems  so tha t some 
of  the  manufactu rers  would go into  this field?

Mr. Sant. Tha t is possible.
Mr. Panuzio. Unless you have  a big buy, you are not going to 

have the manufactu rers  going into  the design of  this. One of  the 
problems I see with the big buy is tha t unless we have enough dem on­
strat ions  to really get peop le involved and to und erst and  it and to 
acc ept  it, then  the big buy isn’t going to work.

In oth er words, if ther e is a general feeling on the par t of the 
guy in the street  that  he is really not  sure about this whole game 
and he doesn’t have enough infor mat ion about it and isn’t convinced 
yet, he is not going to do it.

I think this is a two-step proce ss. I think the governm ent  is going 
to have to make the big buy so the manufacturers are willing to 
build up and make these at a reaso nable price. Before tha t there  
is going to have to be some subs tant ial belief on the par t of the 
people tha t are  going to buy them tha t it works.

1 think tha t is where some of  these demonst ratio n pro jects, if they 
can be acc ele rated and more  can be done, can be helpful.

Mr. Sant. There is also a tax cred it that  has been pending for 
some time. It has passed the House and has been in the Senate 
for some time. It would provide a tax cred it for peop le wishing to 
install solar devices. Tha t is one  oth er way of  approaching the 
problem.

Senator  Morgan. Did I not hea r one of you say this morning  
tha t there is a  provision where  you can assist in the purchase of-----



92

Dr. Mannella. You may have been referring  to the provision  in 
the Solar Heating  and Cooling Act which provides for demons trat ion 
of  solar heating and cooling  units. And I believe tha t 144 units are 
planned in tha t demonst ratio n. The tota l that  will be dem ons trated 
is several thousand . The 144 is the first install ation. And the doll ar 
figures provided for tha t are in the neig hborhood of $60 million.

Senator Morgan. Dick tells me tha t is in part  a HUD program.  
I get two react ions .

Dr. Mannella. HUD is implementing the residential  part  of tha t, 
but it is an ERDA program.

Senator Morgan. You said this morning tha t you have a dem onstra ­
tion project in Prince Georges County.  The re is one out at the Air 
Force Academy tha t 1 looked at when I was there. But it seems 
that there are so few in response to the urgency of  the situation. 
I just wonder if the re is some means you can come up with whereby 
we could promote enough uses of  solar energy so tha t some comm er­
cial man ufacturers could get in there.

We will say tha t I am going to buy a new house , but I am not 
really willing to take  the full risk myself; however, I would be willing 
to share  the risk. If I could  get some assistance,  and if you had 
enough others  across the country , then you might get some of  your 
major manuf acture rs to commit more  resources.

Dr. Mannella. Some of the items tha t I mentio ned —for example, 
the house in Prince Georges County is perha ps not  really justif ied 
to call it a dem ons trat ion.  It is an exper iment. We are going to 
get technica l dat a out  of that  tha t is going to guide the futu re of 
our  program.

I think the sort  of thing tha t you are talking about tha t would 
in the aggregate  contain enough units  to get enough data on a large 
geographic are a and create  a small dema nd for the units are the 
several thou sand units that  are called  for in this solar heating plan.

Mr. Sant. «*A heat  pump should  be cons idered a solar device. A 
hea t pump is now commercially avai lable  by the major  manufac turers. 
It really uses the solar princ iple, and  it is very cost-e ffect ive in many 
cases now. And we have been pushing very hard  on tha t end. I 
do n’t think we ought to overlook this in this total package. It really 
could be classified—and should  be—as a solar device.

Mr. Panuzio. If the Federal Governme nt wanted to provide 
mortgage rate s at somew hat less than comm ercia l rates to those  who 
would be willing to build homes, install an energy-saving device such 
as a solar system and could  get thei r system at a reduced price 
which they would pay off over  the  term s of thei r mortgage, it might 
generate a little interest.

Senator  Morgan. There are a lot of  possibilit ies. I won ’t take  the 
rest  of the morning to explore them, so that  Dick can continue the 
line of questioning  that  we want  to develop. I will talk abo ut them 
later .

Mr. Grundy. Thank you, Mr. Cha irman.
Obviously, the issue here  ultim ately is not only gett ing the 

technology  to the marketp lace  but  getting the information on the 
technology transfer red to the peop le who are making decisions.  
Someone is going to have to make a decision of not  going the trad i­
tional way in favor of  such as solar energy.
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Dr. Mannella, in your sta tem ent  you ment ioned  tha t part  of  your 
research  activity is directed  at assisting State  governm ents  in formulat­
ing State energy conservation plans. In this regard how do we get 
your agency ’s results transfer red into  the mark et? Is there a formal 
procedure  tha t is evolving here as a preferen tial  way tha t the Adminis­
tration sees for getting information on new technologies to the decision 
makers? Or are you planning to rely on the develop men t of  the 
FEA guide lines  associated  with Sta te energy conservation plans  as 
a principal vehicle of  transferring  this information?

I know tha t it has not been the  subject of  this hearing, but the 
con cep t of  an energy con serv ation extens ion service has been 
discussed . What is the  thinking of the  Administ ration on this point?

Dr. Mannella . As far as ERDA is con cern ed, I think we have 
not really completely finalized our  think ing on this for several  reasons. 
When we look at the total  am ount of  information that we want to 
dissemina te, we find it consists of  many diffe rent categories and is 
going to go to diffe rent groups of people.

We are working with indus tries  and we are working with the build­
ing secto r. We are working with othe r Federal agencies. I do n’t think 
there is going to be one single final mechanism that we use. And 
we are really in the process of  examining the possibili ties right  now.

Mr. Sant. We have testif ied tha t at the presen t time we would 
not favor the enactm ent  of the energy extens ion service  only because 
we have these other mechanism s tha t the Congress has put in place,  
parti cula rly the State program,  with the thought tha t the States could 
implemen t tha t through the University Extension Services or any other 
procedures they would like to insti tute . And we would like to give 
tha t a try befo re we duplica te tha t activity or in any way overlap 
it.

Tha t is ou r current program , to try to make tha t as effective as 
we can and see where the gaps are tha t we can fill through some 
oth er mechanism .

Mr. Grundy. As far as this tran sfer of  informat ion on the various 
projects  which are under way by ERDA under the Solar  Heating 
and Cool ing Dem onstr ation  Act you make refe rence to State and 
local governm ent  buildings and priva te buildings. The re is very little 
in the testimony today , at least,  of  an equivalent activity on Federal  
buildings. Am I reading  the testimon y right? If so, what is the reason 
for this?

Mr. Sant. I think the Solar  Heat ing and Cooling Dem onstr ation  
Act  was designed for the private sector  and not for public buildings. 
All of  ER DA ’s dem ons trat ions are certa inly directed at the private 
sector. It is our intent ion in subm itting these  draft guidelines to expand 
in the governm ent  use as well. The amo unt  of  dolla rs has not been 
determ ined as yet because we really have not done  a complete inven­
tory. But tha t is the  process that we are in right now.

Mr. Panuzio. We have some  demons trat ion prog rams, as I com­
men ted,  Saginaw and Manch ester, both of  which have been  supported  
for approxim ately  $900,000—$430 ,000 on Manchester and $350,000 
on Saginaw—in addi tion to which we have got the study going in 
the 10 regions for the 20 buildings to be retrofi tted  from existing 
inven tory and the use of  the  Top eka  Building with regard to some 
energy-saving devices—no t use of  solar energy, but  use of  energy-
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saving devices. But Saginaw and Man chester  are solar col lectors  them­
selves and, I think , are supported by ERDA.

Dr. Mannella. There are half  a dozen projects  of tha t sort that  
are eith er und er the purview of  GSA or oth er governm ent agencies, 
including ERDA.

Mr. Grundy. 1 realize the num bers  are not the same,  but one 
of the bills before the commit tee refe rs to the selec tion of  40  federally 
owned buildings to be used for demonst ratio ns. Do you have any 
feeling, at this point in time, on how this num ber rela tes to the 
programs evolving on solar energy and heating?

Dr. Mannei.la. Well, I think tha t the six or so pro jects tha t 1 
just  men tioned are the cur ren t evolution of tha t dem ons trat ion pro ­
gram.

Mr. Grundy. But the program of  ERDA as it rela tes to dem ons tra­
tion per se is much broader than tha t in terms of  total  numb er 
of buildings. The  obvious  question is, if the governm ent is encouraging 
the private sector to dem ons trat e new energy technology, why are 
they not taking an equivalen t stand with respect to their own facilities?

Mr. Panuzio. We are dealing with 20 potentia l retrofit s for the 
Federa l Governme nt plus the two we have talked abou t. And where 
the Act calls for 40, I am sure tha t that  is a goal tha t could be 
reached.  So I think we are talking along the lines of  doing  something 
in the Federal  Governm ent so as to affec t the private sector. I don’t 
think we are  asking the priva te sec tor  to do any more  than  we are 
doing with our  Federa l buildings.

In oth er words, we are talking 20 and I am sure the re are others 
in the oth er sectors.

Mr. Sant. The  Dep artm ent of  D efense  is planning 55 solar buildings. 
I don’t know what is happening in oth er agenc ies, but we are ap­
proaching 100 then.

Mr. Grundy. As far as this program is concerned , I think we 
are speaking  of  solar heating and cooling .

Mr. Sant. Solar heating  and water . The cooling is a little tougher 
than that.

Mr. Grundy. Are you saying tha t the funds  for this activity are 
being app rop ria ted  to ERDA and then  hand led on a transfer-of-funds 
basis?

Mr. Sant. Yes, that  is the way the demons trat ion projects  are 
handled. However, for the Solar  Energy Gov ernm ent Buildings Projec t, 
the funding would not be cha nne led through ERDA or FEA but 
would go directly  to the constru ctio n agencies.

Mr. Panuzio. I would assume if they went beyond the demonst ration 
projects  at the point where  we are saying each individua l agency 
would come in with thei r own plan,  I think the demons trat ions  are 
going to be supported by-----

Mr. Sant. The nonc ost-e ffect ive things are going to have to be 
funded with dem onstrat ion moneys where  the cost-effec tive things 
can be done under the normal process.

Mr. Grundy. In terms  of appropriat ions proce ss, moneys would 
be hand led through ERDA?

Mr. Sant. Yes, for the dem ons trat ion projects , but the process 
for the proposed Solar Energy Governme nt Buildings Pro jec t is still 
to be determ ined.
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Senator  Morgan . Gentle men, I think we have covered  it pretty  
well. I want  to thank Dick for developing  the line of  quest ions. As 
he said, this is a new appro ach , but I can get more  from the testimony 
if I listen rather  than have to form ulate all the quest ions.

I would like your com ments  on whe ther  or not you think these 
projects  are already being done. Mr. Sant, I believe you indicated 
that most  of them really were.  But I would like to pin it down 
so I can say, “Yes, here are  the demons trat ion projects ; FEA or 
ERDA is already doing them ,” or “They are not doing the m.” Also, 
for all three bills I would like a comparison of  what these  bills will 
requ ire and what you are now doing. When the com mit tee comes 
to analyze the record, to see what we should  come up with, if 
anything, we will be bette r able  to talk in specifics rather  than 
generalitie s.

Thank you very much.
[Whereupon,  at 11:35 a.m., the subcomm ittee  rece ssed , to recon­

vene sub ject  to the call of the Cha ir.]
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C O M  M IT T E E  O N  P U B L IC  W O R K S  

W a s h in g t o n . D .C . 20 510

A p r i l  5 , 1 9 7 6

MEMORANDUM

TO: S e n a to r  R o b e rt  M or ga n,  C hai rm an
S u b co m m it te e  On B u il d in g s  an d G ro un ds

FROM: R ic h a rd  D. G ru nd y
S e n io r  P r o f e s s i o n a l  S t a f f

RE: E ner gy  C o n s e r v a t io n  an d S o la r  E n erg y  P ro gra m s
f o r  F e d e r a l B u il d in g s

As yo u a r e  a w a re , on  T h u rs d a y , A p r i l  8 , 1 9 7 6 ,  l e g i s  

l a t i v e  h e a r i n g s ,  beg un l a s t  y e a r ,  w i l l  be  re c o n v e n e d  a t  

9 : 3 0  a .m . in  Room 4 2 0 0  to  f u r t h e r  ex am in e e n e rg y  c o n s e r ­

v a t i o n  an d s o l a r  e n e rg y  p ro g ra m s a f f e c t i n g  F e d e r a l b u i l d  

in g s  an d f e d e r a l l y - a s s i s t e d  b u i l d i n g s .  The  an n o u n ced  

p u r p o s e s  o f  t h i s  h e a r in g  a r e  - -

- - f i r s t ,  to  ex am in e th e  s t a t u s  o f  e n e rg y  c o n ­
s e r v a t i o n ,  in c l u d in g  s o l a r  e n e r g y , p ro g ra m s 
by  F e d e r a l a g e n c ie s  w it h  r e s p e c t  to  p u b l i c  
b u i l d i n g s ,  w it h  p a r t i c u l a r  e m p h a sis  on  F e d e r a l 
b u i l d i n g s ;

- - s e c o n d , to  re v ie w  th e  s t a t u t o r y  b a s i s  f o r  su ch  
F e d e r a l p ro g ra m s;  an d

- - t h i r d ,  to  a s c e r t a i n  th e  s t a t e - o f - t h e - a r t  f o r  
th e  a p p l i c a t i o n  o f  e n e rg y  c o n s e r v a t i o n ,  in c lu d in g  
s o l a r  e n e rg y , m e th o d s an d te c h n o l o g ie s  to  F e d e r a l 
b u i l d in g s  an d f e d e r a l l y - a s s i s t e d  b u i l d i n g s .

In  a d d i t i o n ,  th e  w i tn e s s e s  h av e b e e n  r e q u e s te d  to  

a d d r e s s  th e  t e c h n i c a l  an d  ec onom ic  f e a s i b i l i t y  f o r

(99)
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im p le m e n ti n g  th e  t h r e e  b i l l s  p en d in g  b e f o r e  th e  C om m it te e:

S . 2045 , th e  F e d e ra l F a c i l i t i e s  E ne rg y C o n s e rv a t io n  an d 

U t i l i z a t i o n  A ct  o f  1975; S.  1392, th e  Ene rg y C o n s e rv a t io n  

in  B u il d in g s  D e m o n s tr a ti o n  A ct  o f  19 75 ; an d S.  2095 , Co n­

s e r v a t i o n  an d S o la r  E n e rg y - -F e d e ra l B u il d in g s  A ct  o f  1975. 

Th e i n v i t e d  w it n e s s e s  w ere  - -

The H onora b le  J a c k  M. E ckerd
A d m in is t r a to r
G en era l S e rv ic e s  A d m in is t r a t io n

The  H o n o ra b le  R o b e rt  C. Se am an s
A d m in is t r a to r
E ne rg y R e se a rc h  and  D ev el opm ent A d m in is t r a t io n

The  H onora b le  F ra n k  G. Zar b
A d m in is t r a to r
F e d e ra l Ener gy A d m in i s t r a t io n

The  a c tu a l  w i tn e s s e s  w i l l  be  c o n fi rm e d  on  T u esd ay , 

A p r i l  6 , 1976  ( s e e  A tt a c h m e n t A ).

The p re m is e  b e h in d  th e s e  h e a r in g s  an d th e  p ro p o se d  

l e g i s l a t i o n  i s  t h a t  t h e r e  i s  no re a s o n  f o r  t r e a t i n g  

F e d e ra l b u i ld in g s  d i f f e r e n t l y  th a n  s i m i l a r  b u i ld in g s  

in  th e  p u b l i c  an d p r i v a t e  s e c t o r ;  e n e rg y  c o n s e r v a t io n ,  

in c lu d in g  s o l a r  e n e rg y , p r a c t i c e s ,  w her e p r a c t i c a b l e ,  

sh o u ld  be em pl oy ed  f o r  a l l  b u i l d in g s .  M o re o v er,  th e  

F e d e ra l govern m ent h a s  an  o p p o r tu n i ty  to  d i s p l a y  l e a d e r ­

s h ip  in  im p le m e n ti n g  so und en e rg y  c o n s e r v a t i o n  an d s o l a r  

e n e rg y  p r a c t i c e s  in  new F e d e ra l b u i ld in g s  and  in  d e v e lo p in g  

so und t e c h n i c a l  a p p ro a c h e s  f o r  r e t r o f i t t i n g  e x i s t i n g  

F e d e ra l b u i l d in g s .
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S in c e  l a s t  N ov em be r’ s h e a r in g s  by th e  S ubcom m it te e , 

th e  E ner gy P o l ic y  an d C o n s e rv a ti o n  A ct  (P .L . 94 -1 63 ) has 

been  e n a c te d  p ro v id in g  f o r  d e v e lo p m en t o f  a 1 0 -y e a r  p la n  

f o r  e n e rg y  c o n s e r v a t io n  in  F e d e ra l b u i l d in g s  an d f o r  

e s t a b l i s h m e n t  o f  F e d e ra l p ro c u re m e n t p o l i c i e s  w hic h r e ­

f l e c t  e n e rg y  c o n s e r v a t i o n .  On M arch  2 6 , 1976 , FEA Ad­

m i n i s t r a t o r  F ra n k  G. Zar b sp oke b e fo r e  th e  P hoen ix  

Ch am ber o f  Comm erce o f  " th e  F e d e ra l p ro gra m  to  i d e n t i f y  

a nu mbe r o f  F e d e ra l b u i ld in g s  th ro u g h o u t th e  c o u n tr y  

w hic h  c o u ld  be r e t r o f i t t e d  to  u se  s o l a r  e n e rg y  f o r  

h e a t in g  an d h o t w a te r .  P ro v id in g  a m a rk e t f o r  f i r s t -  

g e n e r a t io n  s o l a r  te c h n o lo g y  in  e x i s t i n g  govern m ent 

b u i ld in g s  w ou ld  h e lp  in  d e v e lo p in g  th e  ec onom ic  i n f r a ­

s t r u c t u r e  n e c e s s a r y  to  s u p p o r t a v i a b l e  s o l a r  en e rg y  

i n d u s t r y . "  D e ta i l s  o f  t h i s  p ro gra m  w ere  n o t d i s c u s s e d ;  

how ever,  th e  p r i n c i p a l  s t a t u t o r y  a u t h o r i t i e s  f o r  t h i s  

p ro gra m  m os t l i k e l y  st em  from  th e  E nerg y  P o l i c y  an d Co n­

s e r v a t i o n  A ct  (P .L . 9 4 -1 63 ) an d th e  S o la r  H e a ti n g  an d 

C o o li n g  D e m o n s tr a ti o n  A ct  o f  19 74  (P .L . 9 3 -4 7 3 ) .

T h is  memorandum re v ie w s  (a )  th e  p o t e n t i a l  e n e rg y  

c o n s e r v a t io n  s a v in g s  in  F e d e ra l b u i l d i n g s ,  (b ) l e g i s ­

l a t i o n  e n a c te d  to  d a t e ,  an d (c ) p e n d in g  m e a su re s  b e fo re  

th e  C om m it te e on  P u b l i c  W or ks , as w e ll  a s  o th e r  r e l a t e d  

b i l l s  b e fo re  th e  C o n g re s s .
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BACKGROUND

A lm ost  e q u a l w it h  t r a n s p o r t a t i o n  as a m a jo r co ns um er  

o f  e n e rg y  i s  th e  h e a t i n g  an d c o o li n g  o f  b u i l d i n g s .  Abo ut  

9 p e r c e n t  o f  th e  t o t a l  en e rg y  co ns um ed  in  th e  U n it e d  S ta te s  

i s  f o r  sp a c e  c o n d i t io n in g  (o r  h e a t in g  an d c o o l in g )  o f  

com m erc ia l b u i l d in g s ,  w h il e  12 p e rc e n t  i s  u se d  f o r  s im i la r  

r e s i d e n t i a l  p u rp o s e s . When i n d u s t r i a l  b u i l d in g s  a ls o  a r e  

in c lu d e d ,  mo re th a n  25 p e r c e n t  o f th e  U n it e d  S t a t e s '  t o t a l  

c o n su m p ti o n  (o r  de m an d)  f o r  en e rg y  i s  f o r  th e  sp a c e  c o n ­

d i t i o n i n g  o f  b u i l d in g s  w here  p e o p le  l i v e  an d w ork .

Th e No vemb er 1974  P r o j e c t  In d ep en d en ce  B lu e p r in t  

e s t im a te d  t h a t  by  1985 th e  e q u iv a l e n t  o f  a lm o s t 500 

m i l l i o n  b a r r e l s  o f  o i l  p e r  y e a r  can  be  sa ved  th ro u g h  

an  a c c e l e r a t e d  e n e rg y  c o n s e r v a t io n  pro gra m  in  r e s i d e n t i a l  

an d com m erc ia l b u i l d in g s  .

As th e  " l a n d lo r d "  f o r  th e  F e d e ra l g o v e rn m e n t,  th e  

G e n e ra l S e rv ic e s  A d m in i s t r a t io n  (GSA) c o n t r o l s  mor e th a n  

224  m i l l i o n  sq u a re  f e e t  o f  sp ace  in  n e a r ly  1 0 ,0 00  b u i l d ­

in g s .  T h is  am ou nt s to  a lm o s t 10 p e r c e n t  o f  th e  2 .5  

b i l l i o n  s q u a re  f e e t  o f  su c h  sp a c e  in  th e  U n it e d  S t a t e s .

A s i g n i f i c a n t  f r a c t i o n  o f  a l l  th e  b u i ld in g s  in  u s e  to d a y  

w i l l  re m a in  so  p a s t  th e  y e a r  200 0.  The e n e rg y  c o n s e r ­

v a t i o n  p r a c t i c e s  em plo yed  f o r  t h i s  sp a c e  th u s  a r e  v e ry  

im p o r ta n t .
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D u ri n g  F is c a l  Y ea r 1 9 7 5 ,  th e  F e d e r a l g o v ern m en t was 

c h a rg e d  by  th e  P r e s id e n t  to  re d u c e  e n e rg y  c o n su m p ti o n  by  

15  p e r c e n t  bel ow  t h a t  f o r  F i s c a l  Y ea r 1 9 7 3 . Th e r e s u l t  

o f  th e  p ro g ra m , h o w ev er,  wa s a r e d u c t io n  o f  21  p e r c e n t  

f o r  th e  f i r s t  q u a r t e r  o f  1 9 7 5  o v e r F i s c a l  Y ea r 1 9 7 3 . The  

s a v in g s  w er e e s t im a te d  a t  1 9 . 7  m i l l io n  b a r r e l s  o f  o i l  

and  $ 1 8 1  m i l l io n  in  e n e rg y  c o s t s  f o r  th e  q u a r t e r .

P r e s e n t l y  t h e r e  a r e  num er ous  o p p o r t u n i t i e s  to  c o n ­

s e r v e  e n e rg y  in  new an d e x i s t i n g  b u i l d i n g s  by  em p lo y in g  

kno wn m et hods  an d te c h n o l o g ie s  b y --

- -m o d if y in g  b u i l d i n g  o r i e n t a t i o n  an d c o n ­
f i g u r a t i o n  on  th e  s i t e ,  to  ta k e  a d v a n ta g e  
o f  n a t u r a l  l i g h t  an d v e n t i l a t i o n ;

- - im p ro v in g  th e  b u i l d i n g  e n v e lo p e , su c h  a s 
th e r m a l ly  im pro ved  w a l l s ,  r o o f s  an d w in do w s,  
to  u t i l i z e  su n e n e rg y  wh en n eed ed  an d b lo c k  
i t  o u t when  n o t d e s i r e d ,  a s w e ll  a s  th e  u se  
o f  v e g e ta t io n  to  s h i e l d  a g a i n s t  e x c e s s iv e  su n  
an d win d;

- - lo w e r in g  e n e rg y  u s e  f o r  b u i l d in g  i l l u m i n a t i o n  
by  th e  a d o p ti o n  o f  su c h  te c h n iq u e s  as ta s k  o r i e n t e d  
l i g h t i n g ,  th e  u se  o f  n a t u r a l  l i g h t i n g  on th e  
b u i l d in g  p e r i m e t e r ,  and  th e  u t i l i z a t i o n  o f  w a s te  
h e a t  fro m l i g h t s ;

- - r e d u c in g  e n e rg y  f o r  b u i l d in g  h e a t i n g  an d c o o li n g  
sy s te m s by  su c h  m e th o d s a s ( a )  r e p la c e m e n t o f  
c o n s ta n t- v o lu m e  a i r  c i r c u l a t i o n  sy s te m s  (w h ic h  
v a r y  te m p e r a tu r e , to  p r o v id e  c o n s t a n t  c o m fo rt  
l e v e l )  w it h  v a r i a b l e  vo lu m e s y s te m s  (w h ic h  h o ld  
a i r  te m p e r a tu r e  c o n s t a n t ,  an d v a r y  vo lu m e to  
m a in ta in  c o m fo rt  l e v e l s ) ,  an d (b )  i n s t a l l a t i o n  
o f  h e a t pumps to  p e rf o rm  b o th  th e  h e a t i n g  an d 
c o o li n g  f u n c t io n s  a t  a c o n s i d e r a b l e  s a v in g s  o f  
e l e c t r i c i t y .

- - r e d u c in g  e n e rg y  c o n su m p ti o n  f o r  v e r t i c a l  
t r a n s p o r t a t i o n  s y s te m s ;  an d
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- - re d u c in g  e n e rg y  u se  f o r  d o m e s ti c  h o t w a te r 
s y s te m s .

The  GSA’s "E nerg y  C o n s e rv a ti o n  D es ig n G u id e li n e s  

f o r  O f f ic e  B u i ld in g s ,"  w h ic h  h a s 's u b s e q u e n t ly  been  r e ­

v i s e d ,  s e t  f o r th  185 id e a s  f o r  c o n s e rv in g  e n e rg y  in  th e  

d e s ig n ,  c o n s t r u c t i o n ,  and o p e r a t io n  o f  o f f i c e  b u i l d in g s .

The  co m pa ni on  docum en t,  "E ner gy C o n se rv a ti o n  G u id e li n e s  

f o r  E x is t in g  O f f ic e  B u il d in g s "  s e t s  f o r th  mor e th a n  300 

re co m m en d a ti o n s . (A s y n o p s is  o f  th e s e  g u id e l in e s  i s  

s e t  f o r t h  in  A tt a c h m e n t B) A p p l ic a t io n  o f  th e s e  g u id e ­

l i n e s  c o u ld  sa ve b e tw een  20 an d 30 p e r c e n t  o f  th e  energ y  

co ns um ed  in  th e  o p e r a t io n  o f  e x i s t i n g  o f f i c e  b u i l d in g s .

T h is  wou ld  am ou nt  to  a maximum s a v in g s  o f  1 .0  to  1 .5  

m i l l i o n  b a r r e l s  o f  o i l  p e r  da y (o r  $13 to  $20 m i l l io n  

p e r  da y a t c u r r e n t  OPEC o i l  p r i c e s ) .

T h is  e n e rg y  c o n s e r v a t io n  p ro gra m  in  F e d e ra l b u i ld in g s  

h as  been  a d m in is te r e d  by  th e  GSA u n d e r i t s  g e n e ra l s t a t u ­

to r y  a u t h o r i t y ,  w it h o u t th e  m andate s p ro p o se d  in  S.  20 45 , 

a s  w e ll  as  S.  1392  an d S . 20 95 .

Th e f i n a n c i a l  im p l i c a t i o n s  o f  e n e rg y  c o n s e r v a t io n  

a l s o  d e se rv e  m e n ti o n , s in c e  a d d i t i o n a l  c a p i t a l  c o s ts  

f r e q u e n t l y  am ou nt  to  10 to  20 p e r c e n t  ab ove  u s u a l c o n ­

s t r u c t i o n  c o s t s .  D uri ng  th e  e r a  o f  se e m in g ly  in e x h a u s t i b le  

e n e rg y , o u r  s o c i e t y  e v o lv e d  a t t i t u d e s ,  p o l i c i e s ,  ta x  la w s , 

an d i n s t i t u t i o n a l  p r a c t i c e s  w hi ch  e n g e n d e re d  a p o w erf u l 

dema nd  f o r  b u i l d in g s  o f  low f i r s t  c o s t .
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In  m ar ke d c o n t r a s t ,  th e  en e rg y  e f f i c i e n t  b u i ld in g  

r e q u i r e s  h ig h  " f r o n t  end" c o s t s .  In  t h i s  r e g a r d ,  i t  i s  

e s p e c i a l l y  s i g n i f i c a n t  t h a t  th e  payback  p e r io d  f o r  su ch  

c a p i t a l  e x p e n d i tu r e s  i s  fr om  10 to  15 y e a r s .  T h is  i s  a b o u t 

h a l f  th e  u s u a l ti m e r e q u i r e d  to  re co u p  in v e s tm e n ts  in  

t r a d i t i o n a l  l a r g e - s c a l e  u t i l i t y  sy s te m s .

New b u i ld in g s  an d m a jo r im pro vem ents  to  e x i s t i n g  

b u i l d i n g s ,  in c lu d in g  e n e rg y  e f f i c i e n t  m e a s u re s , a re  

f in a n c e d  to  a la r g e  e x te n t  on  borr ow ed fu n d s . Th e 

t r a d i t i o n a l  ap p ro ach  to  re d u c e  th e  r i s k  a s s o c ia te d  w it h  

t h i s  ty p e  o f  d e b t has been  to  m in im iz e  i n i t i a l  c o n s t r u c ­

t i o n  c o s t s  as  much a s  p o s s i b l e .  T h is  a s p e c t ,  t o g e t h e r  

w it h  c e r t a i n  ta x  c o n s id e r a t io n s  f o r  com m erc ia l b u i l d in g s  

w hic h f a v o r  th e  econom ic s o f  h ig h e r  o p e r a t in g  e x p e n se s  

o v e r h ig h e r  c a p i t a l  e x p e n d i tu r e s ,  make th e  " f i r s t  c o s t "  

p ro b le m  a fo rm id a b le  b a r r i e r  to  th e  c o n s t r u c t i o n  o f  

e n e rg y  e f f i c i e n t  b u i l d in g s .

I t  may th e r e f o r e  be n e c e s s a r y  to  p ro v id e  c e r t a i n  

in c e n t iv e s  to  ov er co m e econom ic  an d o th e r  b a r r i e r s  an d 

to  g a lv a n iz e  a c t io n  f o r  im p le m e n ta t io n . I n c e n t iv e s  can  

be  o f f e r e d  in  a v a r i e t y  o f  fo rm s , su ch  a s  ta x  c r e d i t s ,  

g u a ra n te e d  lo a n s ,  s u b s id iz e d  i n t e r e s t  r a t e s ,  r a p id  d e ­

p r e c i a t i o n  a ll o w a n c e s , s u b s i d i e s ,  o r  t e c h n i c a l  a s s i s t a n c e .

And th e  s o u r c e s  o f  su ch  in c e n t iv e s  ca n ra n g e  from  lo c a l  

c o m m u n it ie s  to  th e  F e d e ra l g o v e rn m e n t.  A d d re ssed  a t  

th e s e  c o n c e rn s  th e  E ner gy C o n s e rv a t io n  A ct  o f  1976  (S . 2 9 3 2 ),  

d i s c u s s e d  h e r e i n ,  p ro v id e s  F e d e ra l lo a n  g u a ra n te e s  f o r
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e n e rg y  c o n s e r v a ti o n  an d th e  Ho use  p a s s e d  H .R . 6 8 6 0 , th e  

E n e rg y  C o n s e rv a ti o n  and  C o n v e rs io n  A ct  o f 1 9 7 5 , p ro v id e s  

in v e s tm e n t ta x  c r e d i t s  an d o th e r  f i n a n c i a l  i n c e n t i v e s .

SUMMARY OF EXISTING STATUTORY AUTHORITIES 

The  9 3 rd  an d 9 4 th  C o n g re ss e s  ha ve  w it n e s s e d  e n a c t ­

m en t o f  th e  i n i t i a l  e le m e n ts  o f  a N a ti o n a l E n erg y  P o li c y , 

a s  w e ll  as  a n a t i o n a l  e n e rg y  r e s e a r c h ,  d e v e lo p m e n t,  an d 

d e m o n s tr a t io n  p o l i c y .  Th e r e s u l t a n t  s t a t u t e s  a s  w e ll  as 

p e n d in g  l e g i s l a t i o n  c a n  be  c a te g o r iz e d  in  th e  fo ll o w in g  

g e n e r a l  f u n c t io n a l  a r e a s :

F i r s t ,  m e a s u re s  to  p r o t e c t  a g a i n s t  i n t e r r u p ­
t i o n s  in  e n e rg y  s u p p l i e s ,  su ch  a s th e  E n erg y  
P o li c y  an d C o n s e r v a t io n  A ct  (P .L .  9 4 - 1 6 3 )  
w hi ch  a u t h o r i z e s  c r e a t i o n  o f  a n a t i o n a l  sy s te m  
o f  s t r a t e g i c  r e s e r v e s  an d p r o v id e s  g e n e r a l  
s ta n d b y  e n e rg y  em erg en cy  a u t h o r i t i e s ;  fo rm u ­
l a t i o n  o f  g a s o l i n e  r a t i o n i n g  c o n ti n g e n c y  
p la n s ;  a l l o c a t i o n  o f  p e tr o le u m  an d p e tr o le u m  
p r o d u c ts ;  an d p ro g ra m s to  m ee t co m m itm en ts  
u n d e r th e  I n t e r n a t i o n a l  E ner gy A g re em en t.

S ec ond, m e a s u re s  to  r e s h a p e  an d r e s t r a i n  
e n e rg y  dem and  s u c h  as p ro g ra m s to  c o n s e r v e  
e n e rg y  th ro u g h  th e  f o r m u la t io n  o f  S t a t e  
e n e rg y  c o n s e r v a t i o n  p ro g ra m s, m o d i f i c a t i o n  
o f  b u i l d in g s  ( e . g .  F e d e r a l b u i l d i n g s ) ,  
im pro ved  a u to m o b il e  f u e l  e f f i c i e n c y ,  an d 
en c o u ra g e m e n t o f  m as s t r a n s p o r t a t i o n  f a c i ­

l i t i e s  .

T h ir d , m e a s u re s  to  in c r e a s e  e n e rg y  s u p p l i e s .

F o u r th , m e a s u re s  d e s ig n e d  to  re d u c e  d ep e n d e n c e  

on f o r e ig n  o i l ,  su ch  a s  c o a l c o n v e r s io n .

Of  p a r t i c u l a r  c o n c e rn  f o r  th e  S u b co m m it te e  on  

B u il d in g s  an d G ro unds a r e  two p r o v i s io n s  o f  th e  E ne rg y 

P o l i c y  an d C o n s e r v a t io n  A ct  (P .L . 9 4 - 1 6 3 )  w h ic h  a f f e c t
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e n e rg y  c o n s e r v a t io n  in  b u i l d in g s .  T hes e s e c t i o n s  r e q u i r e  

F e d e ra l Ene rg y C o n s e rv a t io n  Pro gr am s ( T i t l e  I I I ,  P a r t  E, 

S u b s e c t io n  381 ( b ) ; F e d e ra l p ro c u re m e n t (S u b s e c t io n  381 

( a ) )>  th e  fo rm u la t io n  o f  S ta t e  e n e rg y  C o n s e rv a t io n  

P ro gra m s ( T i t l e  I I I ,  P a r t  C, S e c ti o n s  361  to  3 6 6 ) .

F e d e ra l E ne rg y C o n s e rv a t io n  Pro gr am s

Und er  F e d e ra l E nerg y  C o n s e rv a ti o n  P ro gra m s (s e e

a t ta c h m e n t C ), th e  E nerg y  C o n s e rv a ti o n  an d P o l ic y  A ct  

(P .L . 9 4 -1 63 ) r e q u i r e s  th e  deve lo pm en t o f  a 1 0 -y e a r  

p la n  f o r  e n e rg y  c o n s e r v a t i o n  in  b u i ld in g s  ow ned o r  

le a s e d  by  an  agency  o f  th e  U n it e d  S t a t e s .  T h is  p la n  

i s  to  in c lu d e  - -

-- m a n d a to ry  l i g h t i n g  e f f i c i e n c y  s t a n d a r d s ;

- -m a n d a to ry  th e rm a l e f f i c i e n c y  an d i n s u l a t i o n  
r e q u i r e m e n ts ;

- - r e s t r i c t i o n s  on  h o u rs  o f  o p e r a t i o n ;

- - th e r m o s ta t  c o n t r o l s ;  an d 

- - o t h e r  c o n d i t io n s  o f  o p e r a t io n .

In  a d d i t i o n  th e  F e d e ra l p la n  i s  to  in c lu d e  p la n s  f o r  

r e t r o f i t t i n g  o r r e p l a c in g  F e d e ra l b u i l d in g s  to  m ee t 

e s t a b l i s h e d  F e d e ra l e n e rg y  c o n s e r v a t io n  s t a n d a r d s .  

Im p le m e n ta ti o n  o f  a 1 0 -y e a r  F e d e ra l e n e rg y  c o n s e r v a t io n  

p la n  i s  c o n d it io n e d  on  th e  u se  o f  a u t h o r i t y  u n d e r  o th e r  

F e d e ra l  la w .

T h is  pro gra m  i s  c l e a r l y  w it h in  th e  j u r i s d i c t i o n  o f  

th e  C om m it te e on P u b li c  W or ks , as d i s c u s s e d  in  S e n a to r
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R a n d o lp h 's  re m ark s d u r in g  th e  S e n a te  c o n s i d e r a t io n  o f  

th e  c o n fe re n c e  r e p o r t  on  t h i s  m easu re  (s e e  A tt a c h m e n t D ). 

M o re o v er,  a s  p o in te d  o u t  by  S e n a to r  R ando lp h , i t  wou ld  

be  a p p r o p r ia t e  t h a t  th e  P r e s id e n t  d e s ig n a te  th e  G e n e ra l 

S e rv ic e s  A d m in i s t r a t io n  a s  th e  le a d  F e d e ra l ag en cy  to  

c o o r d in a te ,  d e v e lo p , an d im ple m en t t h i s  1 0 -y e a r  p la n  

f o r  F e d e ra l f a c i l i t i e s .  (A t t h i s  ti m e  t h i s  a u t h o r i t y  

i s  b e in g  a d m in is te r e d  by  th e  F e d e ra l Ene rg y A d m in is t r a ­

t i o n . )

M ore over,  th e  f o r m u la t io n  an d im p le m e n ta ti o n  o f  

t h i s  1 0 -y e a r  p la n  w i l l  in v o lv e  m ajo r F e d e ra l e x p e n d i tu r e s .

At th e  p r e s e n t  ti m e  t h e r e  i s  no a s s u ra n c e  t h a t  t h i s  w i l l  

be  u n d e r ta k e n  c o n s i s t e n t  w it h  th e  GS A's G u id e li n e s  f o r  

New o r  E x is t in g  B u il d in g s  (o r  e q u iv a l e n t  g u i d e l i n e s ) .

In  a d d i t i o n ,  th e  F e d e ra l  fu n d s  r e q u i r e d  f o r  im p le m e n ta ­

t i o n  a r e  u n l i k e ly  to  be  su b m it te d  to  th e  S ubcom m it te e  

on  B u il d in g s  an d G ro unds f o r  a u th o r i z a t i o n ;  r a t h e r  th e  

m onie s w i l l  be  b u r ie d  th ro u g h o u t th e  F e d e ra l b u d g e t,  f o r  

in d iv id u a l  a g e n c i e s .

F e d e ra l P ro cu re m en t

The  E ner gy P o l i c y  an d C o n s e rv a ti o n  A ct a l s o  c o n ta in s  

e n e rg y  c o n s e r v a t io n  r e q u i re m e n ts  a f f e c t i n g  F e d e ra l p r o ­

c u re m e n t.  Th e P r e s id e n t  i s  r e q u i r e d  to  d e v e lo p  m anda to ry  

s t a n d a r d s  to  g o v e rn  F e d e ra l p ro c u re m e n t p o l i c i e s  and to  

a s s u r e  t h e i r  im p le m e n ta ti o n  (A tt ach m en t C, S u b s e c t io n  3 8 1 ( a ) ) .
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S im ila r  a u t h o r i t y  i s  p ro p o sed  in  S . 2045 .

S ta t e  Ener gy C o n s e rv a ti o n  P la n s

In  o rd e r  to  e n c o u ra g e  th e  S t a t e s  to  e s t a b l i s h

e n e rg y  c o n s e r v a t io n  pro gra m s an d fo r m u la te  e n e rg y  c o n ­

s e r v a t i o n  p la n s ,  th e  1975  E ner gy P o l ic y  an d C o n se rv a ti o n  

A ct  (P .L . 9 4 -1 6 3 ) a u th o r iz e s  $1 50  m i l l io n  in  g r a n t s - i n -  

a id  to  a s s i s t  S t a t e s  in  t h i s  r e g a r d .  In  su m m ar y,  in  

o r d e r  to  be  e l i g i b l e  f o r  su ch  F e d e ra l a s s i s t a n c e  p r o ­

p o se d  S ta t e  Ener gy c o n s e r v a t io n  p ro g ra m s (a nd  p la n s )  

m ust  in c lu d e  among t h e i r  p r o v i s io n s :

-- m a n d a to ry  th e rm a l e f f i c i e n c y  s t a n d a r d s  an d 
i n s u l a t i o n  re q u i r e m e n ts  f o r  new an d re n o v a te d  
b u i ld in g s  ( e x c e p t b u i ld in g s  ow ned o r  le a s e d  by 
th e  U n it e d  S t a t e s ) ;

-- m a n d a to ry  l i g h t i n g  e f f i c i e n c y  s t a n d a r d s  f o r  
p u b l i c  b u i l d in g s  ( e x c e p t p u b l i c  b u i l d in g s  owned  
o r  le a s e d  by  th e  U n it e d  S t a t e s ) ;  an d

--m a n d a to ry  s t a n d a r d s  an d p o l i c i e s  r e l a t i n g  to  
en e rg y  e f f i c i e n c y  to  g o v e rn  th e  p ro c u re m e n t 
p r a c t i c e s  o f  su c h  S ta t e  an d i t s  p o l i t i c a l  s u b ­
d i v i s i o n s  ;

a s  w e ll  as p ro g ra m s to  p ro m ote  th e  a v a i l a b i l i t y  an d use  

o f  c a r p o o l s ,  v a n p o o ls , an d p u b l i c  t r a n s p o r t a t i o n  (e x c e p t 

t h a t  no F e d e ra l fu n d s  p ro v id e d  u n d e r t h i s  p a r t  s h a l l  be  

u se d  f o r  s u b s id iz in g  f a r e s  f o r  p u b l i c  t r a n s p o r t a t i o n ) ;  

an d a t r a f f i c  la w  o r  r e g u l a t i o n  w h ic h , to  th e  maximum 

e x te n t  p r a c t i c a b l e  c o n s i s t e n t  w it h  s a f e t y ,  p e r m its  th e  

o p e r a to r  o f  a m o to r v e h ic l e  to  tu r n  su ch  v e h i c l e  r i g h t  

a t  a re d  s to p  l i g h t  a f t e r  s t o p p in g .  In  a d d i t i o n ,  th e

71-545 (Pt. 2) 0 - 7 6 - 8
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th e  S t a t e  e n e rg y  c o n s e r v a ti o n  p la n  may in c lu d e  - -

- - r e s t r i c t i o n s  g o v e rn in g  th e  h o u rs  an d c o n d i t io n s  
o f  o p e r a t io n  o f  p u b l i c  b u i l d in g s  ( e x c e p t b u i ld in g s  
ow ned o r  le a s e d  by  th e  U n it e d  S ta t e s ) ; a n d

- - r e s t r i c t i o n s  on  th e  u se  o f  d e c o r a t iv e  an d non- 
e s s e n t i a l  l i g h t i n g ,

a s  w e ll  a s  t r a n s p o r t a t i o n  c o n t r o l s .  Upon th e  b a s i s  o f  

th e  S t a t e  e n e rg y  c o n s e r v a ti o n  p la n s  th e  FEA A d m in i s t r a to r  

m us t e s t a b l i s h  energ y  c o n s e r v a t io n  g o a ls  f o r  1980  f o r  each  

S ta t e  c o n s i s t e n t  w it h  te c h n o lo g ic a l  f e a s i b i l i t y ,  f i n a n c i a l  

r e s o u r c e s ,  and  ec on om ic  o b j e c t i v e s ,  ta k in g  i n to  a c c o u n t 

p o p u la t io n  t r e n d s ,  ec onom ic  g ro w th , an d th e  e f f e c t s  o f  

n a t i o n a l  e n e rg y  c o n s e r v a t io n  p ro g ra m s.

F o r th e s e  p u rp o se s  th e  FEA A d m in is t r a to r  i s  to  

fo r m u la te  F e d e ra l g u id e l i n e s .  H ow ev er , from  th e  s t a n d ­

p o in t  o f  th e  Subco m m it te e on  P u b li c  B u il d in g s  an d G ro unds 

th e r e  a r e  two p o l ic y  i s s u e s  o f  c o n c e rn : f i r s t ,  b u i l d in g s  

ow ned  o r  le a s e d  by th e  F e d e ra l govern m ent a r e  s p e c i f i c a l l y  

exem pte d  fr om  th e  S ta t e  e n e rg y  c o n s e r v a t io n  p ro g ra m s (a nd  

p l a n s ) . S in c e  su ch  p ro g ra m s a re  a r e q u ir e m e n t o f  F e d e ra l 

p ro g ra m s , i t  see ms  o n ly  r e a s o n a b le  t h a t  th e  F e d e ra l g o v e rn  

m en t s h o u ld  a d o p t a l e a d e r s h i p  p o s tu re  r e g a r d in g  b u i ld in g s  

ow ned  o r  le a s e d  by th e  F e d e ra l  g o v e rn m en t.

S eco n d , th e r e  i s  no  s t a t u t o r y  r e q u ire m e n t t h a t  th e  

FEA A d m in i s t r a to r  c o n s u l t  w it h  th e  GSA when fo r m u la t in g  

F e d e ra l g u id e l in e s  f o r  new an d re n o v a te d  b u i l d in g s ,  

d e s p i t e  th e  GS A's  l e a d e r s h i p  an d g e n e r a l ly  r e c o g n iz e d  

e x p e r t i s e .  T here  th u s  i s  a c o n s id e r a b le  p o t e n t i a l  f o r  an 

o v e r l a p  an d d u p l i c a t i o n  o f  e f f o r t .
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RESEARCH, DEVELOPMENT AND DEMONSTRATION

T he  F e d e r a l  r e s e a r c h  a n d  d e v e lo p m e n t p ro g ra m  on  

e n e r g y  c o n s e r v a t i o n  a n d  o n  s o l a r  h e a t i n g  a n d  c o o l i n g  i s  

s e t  f o r t h  i n  t h e  f o l l o w i n g  f o u r  s t a t u t e s  e n a c t e d  i n  1 9 7 4  

b y  t h e  9 3 r d  C o n g re s s  - -

- - T h e  E n e rg y  R e o r g a n i z a t i o n  A ct o f  1 9 7 4  ( P . L .  9 3 - 4 3 8 )  
v e s t e d  in  ERDA t h e  o v e r a l l  r e s p o n s i b i l i t y  f o r  F e d e r a l  
e n e r g y  r e s e a r c h ,  d e v e lo p m e n t  an d  d e m o n s t r a t i o n .

- - T h e  F e d e r a l  N o n n u c le a r  E n e rg y  R e s e a r c h  a n d  D e v e lo p ­
m en t A c t o f  1 9 7 5  ( P . L .  9 3 - 5 7 7 )  p r o v i d e d  s p e c i f i c  
F e d e r a l  g o a l s  f o r  ER DA 's p r o g r a m s .

- - T h e  S o l a r  E n e rg y  R e s e a r c h ,  D e v e lo p m e n t a n d  D em on ­
s t r a t i o n  A c t o f  1 9 7 4  ( P . L .  9 3 - 4 7 3 )  e s t a b l i s h e d  a 
n a t i o n a l  s o l a r  e n e r g y  p r o g ra m  an d  p r o v i d e d  f o r  t h e  
t r a n s f e r  o f  t h i s  p r o g r a m  t o  ERDA. T h is  A c t a l s o  
r e q u i r e d  ERDA t o  e s t a b l i s h  a n d  o p e r a t e  a S o l a r  
E n e rg y  D a ta  B an k .

- - T h e  S o l a r  H e a t in g  a n d  C o o l in g  D e m o n s t r a t io n  A c t 
o f  1 9 7 4  ( P .L .  9 3 - 4 0 9 )  p r o v i d e s  t h e  b a s i c  f ra m e w o rk  
f o r  t h e  F e d e r a l  s o l a r  e n e r g y  d e m o n s t r a t i o n  p r o g r a m . 
The  A c t i n i t i a l l y  d i r e c t e d  NASA t o  d e v e lo p  s o l a r  
e n e r g y  s y s te m s  an d  d e m o n s t r a t e  t h e s e  s y s te m s  i n  
c o m m e rc ia l a p p l i c a t i o n s  a n d  d i r e c t e d  HUD t o  d e m o n ­
s t r a t e  t h e s e  s y s te m s  in  r e s i d e n t i a l  a p p l i c a t i o n s .
T he  A c t a l s o  d i r e c t s  HUD t o  e s t a b l i s h  a n d  o p e r a t e  
a S o l a r  H e a t in g  a n d  C o o l in g  I n f o r m a t i o n  D a ta  B a n k , 
a n d  t o  d e v e lo p  p e r f o r m a n c e  c r i t e r i a  a n d  t e s t  p r o ­
c e d u r e s  f o r  s o l a r  h e a t i n g  an d  c o o l i n g  s y s t e m s .  
H o w e v e r,  th e  s o l a r  e n e r g y  f u n c t i o n s  o f  NASA an d  
NSF w e re  t r a n s f e r r e d  t o  ERDA o n  i t s  c r e a t i o n .

In  t h e  c o n t e x t  o f  t h e s e  h e a r i n g s  t h e  S o l a r  H e a t i n g  

a n d  C o o l in g  D e m o n s t r a t io n  A c t o f  1 9 7 4  i s  o f  p a r t i c u l a r

c o n c e r n .

S o l a r  H e a t i n g  an d  C o o l in g  D e m o n s t r a t i o n  A c t o f  1 9 7 4

Th e S o l a r  H e a t in g  a n d  C o o l in g  D e m o n s t r a t io n  A c t o f

1 9 7 4  ( P . L .  9 3 - 4 0 9 )  c a l l s  f o r  HUD t o  d e v e lo p  i n t e r i m  a n d  

d e f i n i t i v e  p e r f o r m a n c e  c r i t e r i a  a n d  t o  e s t a b l i s h  p r o c e d u r e s
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f o r  p ro d u c t c e r t i f i c a t i o n .  To d a te ,  in te r im  p e rf o rm a n c e  

c r i t e r i a  f o r  s o l a r  h e a t in g  an d c o o li n g  sy s te m s ha ve  bee n 

d e v e lo p e d  f o r  HUD by  th e  N a ti o n a l B ure au  o f  S ta n d a r d s .

In  t h e i r  f i r s t  ro und  o f  p r o p o s a l s ,  HUD aw ard ed  143  

s o l a r  h e a ti n g  u n i t s  to  d w e ll in g  u n i t s  in  27 s t a t e s  and 

P u e r to  R ic o : 44 o f  th e s e  g ra n ts  w er e o f f e r e d  to  b u i l d e r s ,  

d e v e lo p e rs  an d s i m i l a r  p r i v a t e  o r g a n i z a t i o n s ;  8 w er e 

made to  l o c a l  g o v e rn m e n ts , h o u sin g  a u t h o r i t i e s  and  

s i m i l a r  p u b l i c  b o d ie s ;  two  were to  In d ia n  t r i b e s ;  and 

3 w ent to  u n i v e r s i t i e s .

Out  o f  th e  143 d w e ll in g  u n i t s  in v o lv e d , 102 w er e 

s i n g l e  fa m il y  d w e l l in g s ,  an d th e  b a la n c e  w er e in  m u l t i ­

f a m il y  u n i t s .  In  t u r n ,  34 o f  th e s e  in v o lv e  o n ly  d o m es ti c  

w a te r  h e a t i n g ;  98 u n i t s  in v o lv e  h e a t in g  sy s te m s ( a l l  b u t 

2 o f  th e s e  a ls o  in c lu d e  d o m e s ti c  h o t w a t e r ) ; an d 11 u n i t s  

w i l l  co m bi ne  h e a t i n g ,  c o o li n g  an d h o t w a te r s y s te m s .

Among th e s e  33 u n i t s  in v o lv e  r e t r o f i t  o f  h o t w a te r  o r  

h e a t in g  an d h o t w a te r  i n s t a l l a t i o n s ;  w h il e  th e  r e s t  a re  

i n  new  c o n s t r u c t i o n .

U nd er  th e  S o la r  H e a ti n g  an d C o o li n g  D e m o n s tr a ti o n  

A ct o f  19 74,  s e v e r a l  F e d e ra l a g e n c ie s  a ls o  a r e  u n d e r ­

t a k in g  r e l a t e d  p ro g ra m s . F or e x a m p le , th e  DOD i s  i n ­

s t a l l i n g  50 s o l a r  h e a t i n g  u n i t s  in  f a m il y  home s a t  11 

Ar my , Nav y,  an d A ir  F o rc e  i n s t a l l a t i o n s .  In  a d d i t i o n ,  

th e  DOD h a s  i d e n t i f i e d  a 6 -y e a r  $1 .3 5  b i l l i o n  Ener gy 

C o n s e rv a t io n  In v e s tm e n t Pro gr am  to  r e t r o f i t  e x i s t i n g  

b u i l d i n g s .
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S i m i l a r  p ro g ra m s by o t h e r  F e d e ra l a g e n c ie s  c a n  be  

a ss u m e d , a t  c o n s i d e r a b l e  e x p e n se  to  th e  F e d e r a l g o v e rn  

m e n t.  H ow ev er , a s  f o r  th e  F e d e r a l e n e rg y  c o n s e r v a t i o n  

p ro g ra m , th e  s o l a r  h e a t i n g  an d c o o li n g  d e m o n s tr a t io n  

p ro g ra m  f o r  b u i l d i n g s  ow ne d an d le a s e d  by  th e  F e d e r a l 

g o v e rn m e n t i s  n o t s u b j e c t  to  C o n g r e s s io n a l r e v ie w . In  

a d d i t i o n ,  th e  e x p e n d i t u r e s  a r e  d is b u r s e d  th r o u g h o u t 

th e  F e d e r a l b u d g e t,  w it h  th e  a c t u a l  t o t a l  e x p e n d i t u r e s  

un kn ow n.

PENDING LEGISLATION

S e v e r a l  m e a su re s c o n c e r n in g  e n e rg y  c o n s e r v a t i o n ,  

in c l u d in g  s o l a r  e n e r g y , a r e  c u r r e n t l y  p e n d in g  b e f o r e  

th e  C om m it te e  on  P u b li c  W or ks . The  p r i n c i p a l  m e a s u re s  

a r e  - -

- - S .  2 0 4 5 , th e  F e d e r a l  F a c i l i t i e s  E n erg y  
C o n s e r v a t io n  an d U t i l i z a t i o n  A ct  o f  1 9 7 5 , 
in t r o d u c e d  by  S e n a to r  R an d o lp h  on  J u n e  2 7 ,
1 9 7 5 , an d p a s s e d  by  th e  S e n a te  d u r in g  th e  
9 3 r d  C o n g re ss  a s  s e c t i o n  6 o f  S . 2 1 7 6 , th e  
N a t io n a l  F u e ls  an d E n erg y  C o n s e r v a ti o n  A ct  
o f  1 9 7 3  (S e e  S e n a te  S . R e p t.  9 3 - 5 2 6 ) ,  an d 
a s  H.R . 1 1 5 6 5  (S . R e p t.  9 3 - 6 5 4 )  w hic h  d ie d  
w i th o u t  a H o u s e -S e n a te  c o n f e r e n c e ;

- - S .  1 3 9 2 , th e  E n erg y  C o n s e r v a t io n  in  B u il d in g s  
D e m o n s tr a ti o n  A ct  o f  1 9 7 5 , in t r o d u c e d  by 
S e n a to r  Jo h n  T un ne y on  A p r i l  9 , 1 9 7 5;  an d

- - S .  2 0 9 5 , th e  C o n s e r v a t io n  an d S o la r  E n e rg y --  
F e d e r a l  B u il d in g s  A ct o f  1 9 7 5 , in t r o d u c e d  on  
J u l y  1 0 , 1 9 7 5  by  S e n a to r  G ar y W. H a rt  an d 
c o s p o n s o re d  by  S e n a to r s  P h i l i p  H a r t , H at haw ay , 
H um ph re y,  J a v i t s ,  M c I n ty r e , N e ls o n , P e l l ,  
R a n d o lp h , an d S pa rk m an .
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In  a d d i t i o n  t h e r e  a r e  s e v e r a l  b i l l s  d i r e c t l y  o r 

i n d i r e c t l y  a f f e c t i n g  e n e rg y  c o n s e r v a t io n  b e fo re  o th e r  

S e n a te  C om m it te es su ch  as S.  293 2, th e  E ne rg y C o n se r­

v a t io n  A ct  o f  19 76 ; th e  Ho use p a s s e d  H .R . 6860 , th e  

E ne rg y C o n s e rv a ti o n  an d C o n v e rs io n  A ct o f  19 75 ; an d 

th e  Ho use  and S e n a te  p a s s e d  H.R . 8650 , th e  Ene rg y Con­

s e r v a t io n  B u il d in g s  A ct  o f  1976 , w hi ch  a r e  d is c u s s e d  

h e r e in .

S. 1392 , th e  E nerg y  C o n s e rv a ti o n  in  B u il d in g s  
D e m o n s tr a ti o n  A ct o f  1975'

The E nerg y  C o n s e rv a ti o n  in  B u il d in g s  D em o n s tr a ti o n

A ct  o f  1975  (S . 139 2) e s t a b l i s h e s  an  e n e rg y  c o n s e r v a ti o n  

d e m o n s tr a ti o n  pro gra m  f o r  r e t r o f i t t i n g  s e l e c t e d  e x i s t i n g  

F e d e r a l ,  S ta t e  and  m u n ic ip a l b u i l d in g s .  Th e m ea su re  

r e q u i r e s  th e  FEA A d m in i s t r a to r , in  c o n s u l t a t i o n  w it h  th e  

D ir e c to r  o f  th e  N a ti o n a l B ur ea u o f  S ta n d a rd s  an d a p p ro ­

p r i a t e  a r c h i t e c t u r a l  an d e n g in e e r in g  s o c i e t i e s ,  to  

e s t a b l i s h  p ro c e d u re s  f o r  i d e n t i f y in g  b u i ld in g s  as  

c a n d id a te s  f o r  r e t r o f i t t i n g .  P ro v is io n  i s  mad e f o r  th e  

s e l e c t i o n  o f  a t  l e a s t  40  F e d e r a l ly  ow ned b u i ld in g s  to  be  

r e t r o f i t t e d .  Th e GSA A d m in is t r a to r  i s  em po wered  to  

s o l i c i t  p ro p o s a ls  an d aw ar d c o n t r a c t s  f o r  th e  d e s ig n  

an d i n s t a l l a t i o n  o f  e n e rg y  c o n s e r v a t io n  e q u ip m e n t.  

F e d e ra l m a tc h in g  g r a n t s  a re  a u th o r iz e d  on  a t h r e e - t o -  

on e b a s i s  f o r  r e t r o f i t t i n g  S t a t e  an d m u n ic ip a l b u i ld in g s
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In  a d d i t i o n ,  S.  13 92  r e q u i r e s  F e d e ra l a g e n c ie s  to  

p r e p a r e  an  en e rg y  u t i l i z a t i o n  a n a ly s i s  an d en e rg y -e c o n o m ic  

a n a l y s i s  f o r  each  b u i ld in g  to  be  c o n s t r u c t e d ,  r e p a i r e d ,  

o r  m a in ta in e d  u n d e r t h e i r  s u p e r v is io n .  The  m easu re  a l s o  

d i r e c t s  t h a t  en e rg y  u t i l i z a t i o n  an d c o s t  d a ta  be  i n d i ­

c a te d  in  p r o s p e c tu s e s  s u b m it te d  f o r  a p p ro v a l .

Th e m easu re  r e q u i r e s  th e  GSA, in  c o n s u l t a t i o n  w it h  

FEA an d th e  O f f ic e  o f  F e d e ra l P ro cu re m en t P o l i c y ,  to  

s u rv e y  a l l  F e d e ra l p ro c u re m e n t in  e x c e s s  o f  $ 1 0 ,0 00  fro m 

th e  v ie w p o in t o f  e n e rg y  c o n s e r v a t io n ,  an d r e p o r t  to  th e  

P r e s id e n t  an d th e  C o n g re s s , re co m m en di ng  im pro vem en ts .

Th e m easu re  a l s o  d i r e c t s  GSA to  su b m it  an  a n n u a l 

r e p o r t  to  C o n g re ss  o f  t h e i r  a c t i v i t i e s  u n d e r t h i s  A c t,  

and d i r e c t s  each  F e d e ra l agency  to  exam in e t h e i r  b u i l d ­

in g s  an d r e p o r t  to  th e  C o n g re ss  on  im pro vem ents  t h a t  

c o u ld  be  made to  c o n s e rv e  e n e rg y .

Th e m easu re  a u th o r i z e s  $300  m i l l i o n  to  c a r r y  o u t 

th e  p u rp o s e s  o f  t h i s  A c t.

S. 204  5 , th e  F e d e ra l F a c i l i t i e s  Ener gy 
C o n s e rv a t io n  an d U t i l i z a t i o n  A ct  o f  19 75

Th e F e d e ra l F a c i l i t i e s  E ner gy C o n s e rv a t io n  an d

U t i l i z a t i o n  A ct  o f  1975 (S . 20 45 ) d i r e c t s  th e  GSA 

A d m in i s t r a to r ,  a f t e r  c o n s u l t a t i o n  w it h  o th e r  a g e n c ie s , 

to  p u b l i s h  e n e rg y  c o n s e r v a t io n  an d man ag em en t g u id e l in e s  

an d p r o v id e s  t h a t  th e  g u id e l i n e s  s h a l l  in c lu d e  in fo rm a ­

t i o n  on  a l l  v a r i a b l e  f a c t o r s  t h a t  may a f f e c t  e n e rg y
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c o n s e r v a ti o n  an d u t i l i z a t i o n ,  su ch  as a r c h i t e c t u r a l  

f e a t u r e s ,  s i t e  o r i e n t a t i o n ,  b u i ld in g  c o m p o s it io n , 

e n e rg y  co nsu m pti on  p r a c t i c e s ,  new te c h n iq u e s ,  an d 

e n e rg y  ex pended  in  m a n u fa c tu r in g  an d h a n d li n g  th e  

b a s ic  m a te r i a l s  u se d  in  c o n s t r u c t i o n ,  r e p a i r ,  o r  

m a in te n a n c e  o f  su c h  b u i l d in g s .  (T hes e g u id e l in e s  a re  

m ode le d a f t e r  th e  g u id e l in e s  a l r e a d y  is s u e d  by  th e  GSA .)

The  m easu re  a l s o  r e q u i r e s  F e d e ra l a g e n c ie s  to  p re p a r e  

an  en e rg y  u t i l i z a t i o n  a n a ly s i s  an d an  e n e rg y -e c o n o m ic  

a n a ly s i s  f o r  each  b u i ld in g  to  be c o n s t r u c te d ,  r e p a i r e d ,  

o r  m a in ta in e d  u n d e r t h e i r  s u p e r v i s io n .  Th e b i l l  a ls o  

d i r e c t s  t h a t  e n e rg y  u t i l i z a t i o n  an d c o s t  d a ta  be i n d i ­

c a te d  in  p r o s p e c tu s e s  s u b m it te d  f o r  a p p ro v a l .

The m easu re  a l s o  d i r e c t s  GSA, in  c o n s u l t a t i o n  w it h  

FEA an d th e  O f f i c e  o f  F e d e ra l P ro cu re m en t P o l i c y ,  to  

su rv e y  a l l  F e d e ra l p ro c u re m e n t in  e x c e s s  o f  $10 ,0 00  

fr om  th e  v ie w p o in t o f  e n e rg y  c o n s e r v a t i o n ,  an d r e p o r t  

to  th e  P r e s id e n t  and  th e  C o n g re ss , re co m m en di ng  im p ro v e ­

m e n ts .

In  a d d i t i o n ,  th e  b i l l  d i r e c t s  GSA to  su b m it  an 

a n n u a l r e p o r t  to  C o n g re ss  o f  t h e i r  a c t i v i t i e s  u n d e r t h i s  

A c t,  an d a l s o  t h a t  ea c h  ag en cy  ex am in e t h e i r  b u i ld in g s  

an d r e p o r t  to  th e  C o n g re ss  on  im pro vem ents  t h a t  c o u ld  be 

m ad e.

S . 20 45  a u th o r i z e s  $ 7 ,5 0 0 ,0 0 0  to  c a r r y  o u t th e

p u rp o s e s  o f  th e  A c t.
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S.  2 0 9 5 , th e  C o n se rv a ti o n  and  S o la r  E n e rg y - -  
F e d e ra l  B u il d in g s  A ct  o f  1975

Th e C o n s e rv a ti o n  an d S o la r  E n e rg y - -F e d e ra l B u il d in g s

A ct  o f  19 75  (S . 20 95 ) d i r e c t s  th e  GSA A d m in is t r a to r  an d 

th e  S e c r e t a r y  o f  D efe nse  (DOD), in  c o n s u l t a t i o n  w it h  each  

o t h e r ,  to  d e v e lo p  and p u b l i s h  c o n s i s t e n t  g u id e l in e s  

a s s u r in g  t h a t  th e  m os t e f f e c t i v e  an d e f f i c i e n t  e n e rg y  

c o n s e r v a t io n  m easu re s a r e  in c o r p o r a te d  i n to  th e  d e s ig n ,  

c o n s t r u c t i o n ,  r e n o v a t io n ,  an d o p e r a t io n  o f  F e d e ra l an d 

F e d e r a l l y - a s s i s t e d  b u i l d i n g s .  In  a d d i t i o n ,  th e  m easu re  

d i r e c t s  t h a t  th e s e  g u id e l in e s  s h a l l  be  d e v e lo p e d  in  

a c c o rd a n c e  w it h  th e  e n e rg y  r e l a t e d  s t u d i e s  an d f i n d in g s  

o f  th e  E ner gy R e se a rc h  an d D ev el opm ent A d m in is t r a t io n  

(ERDA) an d th e  F e d e ra l E nerg y  A d m in i s t r a t i o n  (F EA ).

T hes e g u id e l in e s  a ls o  a re  to  in c o r p o r a t e  th e  u se  o f  

s o l a r  e n e rg y  sy s te m s in t o  th e  d e s ig n , c o n s t r u c t i o n ,  

an d r e n o v a t io n  o f  su ch  b u i l d in g s .

S . 20 95  d i r e c t s  t h a t  th e  g u id e l in e s  s h a l l  a p p ly  

w it h  r e s p e c t  to  a l l  new an d e x i s t i n g  b u i l d in g s ,  an d 

r e l a t e d  p ro c u re m e n t a c t i v i t i e s .  M ore over,  each  

agency  s h a l l ,  to  th e  maximum e x te n t  f e a s i b l e ,  fo ll o w  

su c h  g u id e l i n e s  in  a l l  o f  i t s  o th e r  a c t i v i t i e s ,  in c lu d in g  

th o s e  in v o lv in g  le a s e d  s p a c e . In  t h i s  r e g a r d ,  each  

F e d e ra l ag en cy  p ro p o s in g  to  c o n s t r u c t ,  a c q u i r e ,  o r  

l e a s e  a b u i ld in g  i s  r e q u i r e d  to  su b m it  a d e t a i l e d

l i f e  c y c le  e n e rg y  c o s t  a n a l y s i s "  to  GSA o r  DOD. In
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a d d i t i o n ,  no F e d e ra l agency  may p u rc h a se  an y it e m  o r  

e q u ip m e n t,  h av in g  as  i t s  p u rp o se  th e  g e n e r a t io n ,  u t i l i ­

z a t i o n ,  o r  c o n s e r v a t io n  o f  e n e rg y , u n le s s  a d e t a i l e d  

l i f e  c y c le  e n e rg y  c o s t  a n a ly s i s  o f  su ch  it e m  i s  s u b ­

m i t t e d  by th e  s e l l e r .

In  a d d i t i o n ,  th e  m easu re  d i r e c t s  th e  A d m in is t r a to r  

(GSA) an d S e c r e ta r y  (DOD) to  su b m it  to  C o n g re s s , a s  p a r t  

o f  e v e ry  p r o s p e c tu s ,  an  "e n e rg y  use  a n a ly s i s "  w it h  r e s p e c t  

to  th e  c o n s t r u c t i o n ,  a c q u i s i t i o n ,  o r  le a s in g  o f  an y new 

b u i ld in g  to  w hic h th e  p ro p o se d  g u id e l in e s  a r e  a p p l i c a b l e ,  

an d in c o r p o r a t e  th e  f in d in g s  in to  p la n s  an d s p e c i f i c a ­

t i o n s  f o r  th e  b u i l d in g .

The b i l l  a ls o  d i r e c t s  t h a t  an  in v e n to ry  and en e rg y  

u se  a n a ly s i s  be  made o f  a l l  e x i s t i n g  b u i ld in g s  u n d e r GSA 

an d DOD j u r i s d i c t i o n ,  i n d i c a t i n g  im pro vem ents  t h a t  sh o u ld  

be  mad e to  u t i l i z e  th e  b e s t  e n e rg y  c o n s e r v a t i o n  m e a su re s , 

an d a l s o  th e  u se  o f s o l a r  e n e rg y  sy s te m s .

S . 2095  p ro v id e s  t h a t ,  w he re  a c o n s t r u c t i o n  o r  r e ­

h a b i l i t a t i o n  c o s t  l i m i t a t i o n  may b e , o r  has b e e n , 

e s t a b l i s h e d  by  law o r  o th e r w i s e ,  t h i s  maxim um may be  

in c r e a s e d  i f  i n s t a l l a t i o n  o f  s o l a r  en e rg y  o r  o th e r  

s p e c i a l  e n e rg y  e q u ip m en t i s  p ro p o s e d . In  a d d i t i o n ,  th e  

m easu re  p ro v id e s  t h a t  an y e x c e s s  c o s t  p e r m i t t e d ,  du e 

to  i n s t a l l a t i o n  o f  s o l a r  o r  s p e c i a l  e n e rg y  d e v ic e s ,  a re  

to  be  ta k e n  in t o  a c c o u n t in  d e te rm in in g  th e  v a lu e  o f "  

th e  b u i ld in g  w it h  r e s p e c t  to  a l l  f u t u r e  t r a n s a c t i o n s .
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M o re o v er,  th e  GSA an d DOD a re  d i r e c t e d  to  j o i n t l y  

p r e s c r i b e  r e g u l a t i o n s ,  s p e c i f y in g  ty p e s  o f  e n e rg y  e q u ip ­

m en t t h a t  w i l l  q u a l i f y  a b u i ld in g  f o r  th e s e  b e n e f i t s ,  

an d p ro c e d u re s  f o r  co m pu ti ng  th e  e x t r a  d o l l a r  v a lu e .

Th e p r o v i s io n s  o f  S. 2095  a ls o  a p p ly  to  F e d e r a l ly  

a s s i s t e d  b u i l d in g s ,  in c lu d in g  th o s e  in v o lv in g  m ort gage  

g u a r a n t e e s ,  an d a l s o  P o s t a l  S e rv ic e  b u i ld in g s  o r  le a s e d  

s p a c e .

Th e m easu re  a u th o r i z e s  su ch  fu n d s  as n e c e s s a r y  to  

c a r r y  o u t v a r io u s  p r o v i s io n s  o f  th e  a c t  b u t o m it s  

s p e c i f i c  d o l l a r  am oun ts .

OTHER MEASURES

S. 2932 , th e  E ne rg y C o n s e rv a t io n  A ct  o f  19 76

A n o th e r b i l l ,  th e  E nerg y  C o n s e rv a ti o n  A ct  o f  1976 

(S . 2 9 3 2 ) , was in t ro d u c e d  on  F e b ru a ry  5, 1976 , by  

S e n a to r s  Ken ne dy , H o l l i n g s ,  J a c k s o n , M ag nu so n,  an d 

P e a rs o n , an d j o i n t l y  r e f e r r e d  to  th e  C om m it te es on  

B an k in g , H ou si ng  an d U rb an  A f f a i r s ,  on  Co mm erc e, an d 

on  I n t e r i o r  an d I n s u la r  A f f a i r s .  The p r i n c i p a l  f e a t u r e s  

o f  th e  m easu re  a re  --

- - F e d e r a l  lo a n  g u a r a n te e s  (n o t to  ex ceed  $10  
b i l l i o n  a t  an y one t im e )  f o r  f in a n c in g  e n e rg y  
c o n s e r v a t io n  im p ro v e m e n ts , w it h  p r i o r i t y  f o r  
ho me s an d sm all  b u s i n e s s ,  in c lu d in g  fa rm s .
I n d u s t r i a l  e n e rg y  u s e r s  n o t  a b le  to  o b ta in  
f in a n c in g  from  co m m erc ia l s o u rc e s  c o u ld  a ls o  
q u a l i f y  f o r  g u a ra n te e d  lo a n s .  I n t e r e s t  r a t e s  
s u b s id i e s  f o r  r e s i d e n t i a l  consu m ers  an d sm a ll
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b u s in e s s e s  a r e  p ro v id e d  to  re d u c e  th e  le n d in g  

r a t e  to  5 p e r c e n t  w it h  n o t mor e th a n  20  p e r c e n t  

o f  th e  lo a n s  to  be s u b s id iz e d  a t a r a t e  o f  2 

p e r c e n t .

-- U se  o f  S t a t e  g o v e rn m e n ts  a s a g e n ts  o f  th e

F e d e ra l g o v ern m en t in  p r e p a r in g  an d c a r r y in g  

o u t S t a t e  e n e rg y  c o n s e r v a t io n  im p le m e n ta ti o n  

p ro gra m s to  p ro v id e  co ns um er  in f o r m a t io n , 

e n e rg y  a u d i t s ,  lo a n  p r o c e d u r e s , an d i n s t a l l a ­

t i o n  o f  e n e rg y  c o n s e r v in g  m a t e r i a l s ;  an d

- -A F e d e r a l g r a n t - i n - a i d  p ro g ra m  o f  $5 0  m i l l i o n  

a n n u a ll y  f o r  4 y e a r s  to  a s s i s t  S t a t e s  in  d e ­

s ig n in g  an d c a r r y in g  o u t t h e i r  S t a t e  c o n s e r ­

v a t i o n  im p le m e n ta ti o n  p ro g ra m s.

T hes e lo a n  g u a r a n te e s  w ou ld  be  made  s o l e l y  f o r  th e  

p u rp o s e  o f  r e d u c in g  th e  am ou nt  o f  e n e rg y  u s e d  in  r e s i d e n t i a l ,  

c o m m e rc ia l,  an d p u b l i c  b u i l d in g s  an d in  m a n u f a c tu r in g  p l a n t s  

and  s m a ll  b u s i n e s s e s .  O nl y p e rm a n e n t im p ro v e m e n ts , su ch  

a s  i n s u l a t i o n ,  s to rm  w in do w s,  s o l a r  e n e rg y  e q u ip m e n t,  r e ­

va m pi ng  o f  v e n t i l a t i o n  s y s te m s , h e a t  pu m ps , and  h e a t 

e x c h a n g e r s , can  q u a l i f y  f o r  F e d e r a l ly  g u a r a n te e d  lo a n s .

A ls o , lo a n s  w ou ld  h av e to  be r e p a i d  w it h  th e  p r o j e c t e d  

s a v in g s  t h a t  a r e  r e a l i z e d  o v e r th e  l i f e - c y c l e  o f  th e  

e n e rg y  c o n s e r v in g  f a c i l i t i e s .

H .R . 6 8 6 0 , th e  E n erg y  C o n s e r v a ti o n  an d 
C o n v e rs io n  A ct  o f  1 9 7 ?

Among i t s  p r o v i s i o n s  th e  E ner gy  C o n s e r v a ti o n  an d 

C o n v e rs io n  A ct  o f  1 9 7 5  (H .R . 6 8 6 0 ) c o n ta i n s  th e  fo ll o w in g  

a u t h o r i t i e s :

F iv e - Y e a r A m o r t iz a t io n - - F i v e - y e a r  a m o r t i z a t i o n

( r a t h e r  th a n  r e g u l a r  d e p r e c i a t i o n )  w oul d  be  

p ro v id e d  f o r  c e r t a i n  e q u ip m e n t t h a t  w ould  c o n s e rv e  

o i l  an d g a s , in c l u d in g  e q u ip m e n t t h a t  w ou ld  u se
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w a s te  as  f u e l ,  s o l i d  w a ste  r e c y c l i n g  e q u ip m e n t,  
s o l a r  e n e rg y  e q u ip m e n t w he re  th e  in v e s tm e n t c r e d i t  
i s  n o t c la im e d , s h a l e  o i l  c o n v e rs io n  e q u ip m e n t,  c o a l 
p r o c e s s in g  e q u ip m e n t,  c o a l s l u r r y  p i p e l i n e s ,  an d 
d eep  m in in g  c o a l e q u ip m e n t.  In  g e n e r a l ,  th e  5 - y e a r  
a m o r t i z a t i o n  p r o v i s i o n s  w ou ld  a p p ly  a f t e r  M ar ch  1 7 , 
1 9 7 5 ,  an d b e f o r e  J a n u a r y  1 , 1 9 8 1 .

In v e s tm e n t C r e d i t  M o d i f ic a t io n s  - -  Th e in v e s tm e n t 
c r e d i t  o f  p r e s e n t  la w  w ou ld  be  e x te n d e d  to  i n s u l a ­
t i o n  i n s t a l l e d  a f t e r  M ar ch  1 7 , 1 9 7 5 ,  an d b e f o r e  
J a n u a r y  1 , 1 9 7 8 , i n  a s t r u c t u r e  w hi ch  wa s i n  
e x is te n c e  on  M ar ch  1 7 ,  1 9 7 5 , an d w hic h  wa s u s e d  
on  t h a t  d a te  i n  a t r a d e  o r  b u s i n e s s .  The  i n v e s t ­
m en t c r e d i t  w ou ld  a l s o  be  e x te n d e d  to  s o l a r  e n e rg y  
e q u ip m e n t i n s t a l l e d  a f t e r  M arch  1 7 , 1 9 7 5 , an d 
b e f o r e  J a n u a r y  1 , 1 9 8 1 .

The in v e s tm e n t c r e d i t  w ou ld  no lo n g e r  be  a v a i l ­
a b le  in  th e  c a s e  o f  an  a i r - c o n d i t i o n i n g  o r  h e a t in g  
u n i t  w hi ch  i s  p la c e d  in  s e r v i c e  a f t e r  th e  d a te  o f  
e n a c tm e n t o f  th e  a c t .  In  a d d i t i o n ,  th e  in v e s tm e n t 
c r e d i t  w ou ld  n o t be  a v a i l a b l e  in  th e  c a s e  o f  an y 
e l e c t r i c a l  g e n e r a t in g  p r o p e r ty  f u e le d  by  p e t r o ­
le um  o r  p e tr o le u m  p r o d u c t s ,  in c lu d in g  n a t u r a l  g a s ,  
w h ic h  i s  p la c e d  in  s e r v i c e  a f t e r  A p r i l  1 7 , 1 9 7 5 .
T h is  l a t t e r  p r o v i s i o n  w ou ld  n o t a p p ly  in  th e  c a s e  
o f  c e r t a i n  b in d in g  c o n t r a c t s  in  e f f e c t  on  A p r i l  1 7 , 
1 9 7 5 ,  an d in  th e  c a s e  o f  c e r t a i n  le a s e - b a c k  t r a n s ­
a c t i o n s  .

I n s u l a t i o n  o f  P r i n c i p a l  r e s id e n c e  - -  An in co m e 
ta x  c r e d i t  w ou ld  be  p ro v id e d  to  an  i n d i v i d u a l  f o r  
e x p e n s e s  in c u r r e d  w it h  r e s p e c t  to  th e  i n s u l a t i o n  
o f  t h a t  p e r s o n 's  p r i n c i p a l  r e s id e n c e  ( i f  th e  
r e s id e n c e  was  in  e x i s t e n c e  on M arch  1 7 ,  1 9 7 5 ) .
Th e te rm  " p r i n c i p a l  r e s id e n c e "  w ou ld  in c lu d e  a 
r e n t e d  d w e ll in g  u n i t .  Th e c r e d i t  w ould  e q u a l 
30  p e r c e n t  o f  th e  f i r s t  $ 5 0 0  o f  i n s u l a t i o n  
e x p e n d i tu r e s  (a  maxim um c r e d i t  o f  $ 1 5 0 ) .  Th e 
c r e d i t  w ou ld  be  a v a i l a b l e  w it h  r e s p e c t  to  
i n s u l a t i o n  e x p e n d i t u r e s  mad e a f t e r  M ar ch  1 7 ,
1 9 7 5 ,  an d b e f o r e  J a n u a r y  1 ,  1 9 7 8 . Q u a l i f ie d  
i n s u l a t i o n  w ou ld  in c l u d e  r e g u l a r  i n s u l a t i o n ,  
s to rm  (o r  th e r m a l ) w in do w s an d d o o r s ,  o r  
s i m i l a r  it e m s (s u c h  a s  w e a th e r s t r i p p in g  an d 
c a u lk i n g )  d e s ig n e d  s p e c i f i c a l l y  an d p r i m a r i l y  
to  r e d u c e  h e a t l o s s  o r  g a in  o f  a b u i l d i n g ,  i f  
su c h  it e m s  hav e a u s e f u l  l i f e  o f  a t  l e a s t  3 
y e a r s  an d m ee t p e rf o rm a n c e  s t a n d a r d s  p r e s c r i b e d

‘A
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by  T r e a s u r y  D e p a rt m e n t r e g u l a t i o n s  ( i n  c o n s u l t a t i o n  

w it h  th e  F e d e r a l E ner gy A d m in is t r a t io n  an d th e  De­

p a r tm e n t o f  H o u si n g  an d U rb an  D e v e lo p m e n t) .

R e s id e n t ia l  S o la r  E ner gy  E qui pm en t - -  An in co m e 

ta x  c r e d i t  w ou ld  be  p ro v id e d  to  an  i n d i v i d u a l  

f o r  e x p e n s e s  i n c u r r e d  w it h  r e s p e c t  to  th e  i n s t a l l a ­

t i o n  o f  s o l a r  e n e rg y  e q u ip m e n t i n ,  o n , o r  c o n n e c te d  

to  t h a t  p e r s o n 's  p r i n c i p a l  r e s i d e n c e .  The  c r e d i t  

w ou ld  b e  a v a i l a b l e  in  th e  c a s e  o f  an  e x i s t i n g  

o r  ne w ly  c o n s t r u c te d  p r i n c i p a l  r e s i d e n c e .  In  

o r d e r  to  q u a l i f y ,  th e  o r i g i n a l  u se  o f  th e  e q u ip ­

men t m us t comm ence w it h  th e  ta x p a y e r , an d th e  

e q u ip m e n t m u st  u s e  s o l a r  e n e rg y  to  h e a t  o r  c o o l 

th e  b u i l d in g  o r  to  p r o v id e  h o t w a te r  f o r  u se  

w it h in  th e  r e s i d e n c e .  The  e q u ip m e n t w ou ld  be 

r e q u i r e d  to  m e e t in t e r i m  o r  d e f i n i t i v e  p e r f o r ­

ma nce  c r i t e r i a  p r e s c r i b e d  by  th e  S e c r e t a r y  o f  

H ou si ng  an d U rb an  D ev elo p m en t.
The  c r e d i t  w ou ld  e q u a l 25  p e r c e n t  o f  th e  f i r s t  

$ 8 ,0 0 0  o f  e x p e n d i t u r e s ,  f o r  a maximum c r e d i t  o f  

$ 2 ,0 0 0 .  The  c r e d i t  w ou ld  be  a v a i l a b l e  w it h  

r e s p e c t  to  e x p e n d i t u r e s  mad e a f t e r  M ar ch  1 7 , 1 9 7 5 , 

an d b e f o r e  J a n u a r y  1 , 1 9 8 1 .

H .R . 8 6 5 0 , Th e E n erg y  C o n s e rv a ti o n  B u il d in g s  A ct  o f  1976  

The  E n erg y  C o n s e r v a t io n  in  B u il d in g s  A ct  (H .R . 8 6 5 0 )

p a s s e d  by  th e  H ou se  o f  R e p r e s e n t a t i v e s  on  S ep te m b er 8 ,

1 9 7 5  (H .R e p t.  9 4 - 3 7 7 ) ,  an d th e  S e n a te  on  M ar ch  9 ,  19 76  

(S . R e p t.  9 4 - 6 2 3 ) ,  r e q u i r e s  th e  S e c r e t a r y  o f  H ou si ng an d 

U rb an  D ev el opm ent  to  fo r m u la te  e n e rg y  e f f i c i e n c y  s ta n d a r d s  

f o r  new c o m m e rc ia l and  r e s i d e n t i a l  s t r u c t u r e s  th r o u g h o u t 

th e  U n it e d  S t a t e s .  G u id e li n e s  f o r  c o m m erc ia l b u i l d in g s  

a r e  r e q u i r e d  w i th i n  18  m on th s o f  e n a c tm e n t an d f o r

r e s i d e n t i a l  s t r u c t u r e s  w i th i n  th r e e  y e a r s .
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SOLAR ENERGY GOVERNMENT BUILDINGS PROJECT (SEGBP)* 
IMPLEMENTATION PLAN DEVELOPMENT

1 .0  PROGRAM OBJECTIVE

The  F e d e ra l Ene rg y A d m in is tr a ti o n  p ro p o ses  a f i v e - y e a r  pr og ra m  to  
a s s i s t  in  a c c e l e r a t in g  th e  e s ta b li s h m e n t o f  a co m m erc ia l s o l a r  h e a ti n g  
an d c o o li n g  in d u s try  in  th e  U n it ed  S t a te s .  T h is  p ro gra m  h as bee n d e s­
ig n a te d  th e  S o la r  Ene rg y Gov ernm en t B u il d in g s  P r o je c t  (SEGBP) an d i s  th e  
s u b je c t  o f t h i s  do cu m en t.

2 .0  APPROACH TO THE OBJECTIVE

The  h e a ti n g  an d c o o li n g  o f  b u i ld in g s  an d th e  p r o v is io n  o f d o m esti c  
h o t w a te r  con sum e a t  l e a s t  on e q u a r te r  o f a l l  th e  e n e rg y  use d in  th e  
U n it ed  S t a te s .  I t  i s  g e n e r a l ly  ag re ed  t h a t  a s u b s t a n t i a l  p o r t io n  o f 
t h i s  energ y  co u ld  be  e co n o m ic a ll y  f u rn is h e d  by th e  su n  i f  a v ig o ro u s , 
e f f i c i e n t  s o la r  h e a t in g  an d c o o li n g  in d u s t r y  e x i s t e d ,  i n  p la c e  o f th e  
p r e s e n t  sm a ll  and s t r u g g l in g  in d u s t r y .  In  o rd e r  to  en co u ra g e  th e  de­
velo pm en t o f  su ch  an  i n d u s t r y ,  th e  N a ti o n a l Pr og ra m  f o r  S o la r  H eati n g  
an d C ooli ng  has be en  d e v e lo p ed . T his  pr og ra m  in c lu d e s  r e s e a rc h  and 
devel opm en t a c t i v i t i e s  d e s ig n e d  to  im pr ov e th e  te c h n o lo g y  o f  s o la r  
h e a t in g  an d c o o li n g  an d to  dev e lo p  b e t t e r  u n d e rs ta n d in g  o f  th e  co n­
s t r a i n t s  and b a r r i e r s  to  i t s  w id esp re ad  u s e , a d e m o n s tr a ti o n  pr og ra m  to  
d ev e lo p  r e a l i s t i c  c o s t  an d p e rf o rm ance  d a ta  f o r  s o l a r  h e a t in g  an d c o o l­
in g  sy st em s and to  d e m o n s tr a te  t h e i r  v i a b i l i t y  to  th e  b u i ld in g  in d u s try  
an d th e  p u b l ic , a p p r o p r ia te  pr ogra m s o f e d u c a ti o n  an d in fo rm a ti o n  d i s ­
s e m in a ti o n , and a c o m m e rc ia li z a ti o n  pro gra m .

Even i f  e f f i c i e n t ,  r e l i a b l e  s o l a r  h e a t in g  an d c o o li n g  sy st em s wer e 
a v a i l a b l e ,  i f  p u b li c  u n d e rs ta n d in g  an d a c c e p ta n c e  o f  th e  co n cep t wer e 
h ig h , an d i f  govern m en ta l an d i n s t i t u t i o n a l  b a r r i e r s  to  t h e i r  em ploy men t 
w er e remov ed , an  ec on om ic  b a r r i e r  wo uld re m a in . Su ch  sy s te m s , manu­
f a c tu r e d  in  sm all  nu m be rs  by  e s s e n t i a l l y  h a n d ic r a f t  m eth o d s,  wo uld be 
to o  e x p en s iv e  to  g e n e ra te  a ma ss m ark e t.  On th e  o th e r  h and , a ma ss 
m ark e t i s  re q u ir e d  to  j u s t i f y  th e  a d o p ti o n  o f  m a ss -p ro d u c ti o n  an d c o s t ­
c u t t i n g  te c h n iq u e s  an d to  b u i ld  up th e  netw ork  o f  m a te r i a l s  s u p p l i e r s ,  
f a b r i c a t o r s ,  i n s t a l l e r s ,  s e r v i c e r s ,  an d f i n a n c ie r s  w hic h w i l l  c o n s t i t u t e  
a v i a b l e  in d u s try .

The  F e d e ra l Gov ernm en t owns o r le a s e s  a p p ro x im a te ly  450,0 00 b u i ld ­
in g s  c o n ta in in g  2 .8  b i l l i o n  sq u a re  f e e t  o f  f l o o r  sp a c e . The SEGBP w i l l  
u se  t h i s  v a s t  F e d e ra l b u i ld in g  in v e n to ry  to  p ro v id e  a s i g n i f i c a n t  e a r ly

jn a r k e t  fo r  s o l a r  h o t w a te r  an d sp ace  h e a t in g  eq u ip m ent (s p ace  c o o li n g
an d d e h u m id if ic a ti o n  w i l l  be c o n s id e re d  f o r  su b seq u e n t e f f o r t s . )

*A g lo s s a r y  o f ac ro ny m s an d te c h n ic a l  te rm s i s  in c lu d e d , s t a r t i n g  on  
p . 18 .

1



A number of Federal agencies have already started, or are planning, 
solar application programs. What the SEGBP proposes is to organize and 
augment these efforts to optimize their effectiveness in encouraging the 
development of an industry infrastructure. It is important that the 
scale and timing of the total effort gradually build a market which will 
provide a smoothly growing demand and reasonable assurance of multiyear 
purchases to justify industry investments.

Many technical problems, including life-cycle costing (LCC) method­
ology, procurement methods, funding alternatives, performance standards, 
and building survey techniques will have to be developed. It is more 
efficient to resolve as many as possible of these questions at one time, 
by joint effort, than for each agency to seek its own solutions.

2.1 Spectrum of Impacts

Those who have proposed the SEGBP are moderately optimistic about 
its chances for success. It should be emphasized, however, that confi­
dence in those chances can be improved only by conducting the studies 
and surveys proposed for the Project. When these careful quantitative 
assessments have been made, judgments will be possible as to the contin­
uation and scale of Project implementation.

The ideal outcome of SEGBP would be the installation of sufficient 
solar equipment on government buildings to stimulate development of a 
vigorous, independent solar industry capable of competing successfully 
in the market place for government and private purchases; all this 
within normal cost/benefit practices and only moderate Federal subsidy. 
Short of this, other more limited but desirable outcomes are possible.
For example, a substantial number of the most favorable Federal in­
stallations could be made, resulting in a worthwhile saving in fuel and 
Federal expenditures. The impetus of SEGBP, while conceivably insuffi­
cient by itself to kick off a viable industry, could accelerate th£ 
process.

A justification for the early survey and assessment activities of 
SEGBP is that the knowledge and insight gained will permit better-informed 
administrative and legislative decisions on incentives to be made, and 
will reduce the time required to respond to such decisions if they are 
positive and thus require response.



3.0 PROGRAM STRUCTURE

3.1 Project Description

As currently envisioned, the Project includes the following key 
points:

• All planning and designs for new Federal buildings or major 
renovations will include an assessment of the feasibility of 
using solar water heating and space heating. Similar con­
sideration will be given to replacing conventional water 
heaters with solar in existing buildings by retrofit.

• Solar systems will be purchased and installed on Government 
buildings whenever they are competitive with conventional 
systems on a life-cycle cost basis (i.e., total costs of pur­
chase and operation over the period of useful life) unless 
precluded by mission constraints. In addition to the purchase 
of immediately competitive systems, a certain quantity of 
systems that would be competitive if manufactured in volume 
(i.e., competitive on a "should-cost basis"), though not now 
competitive on a hand-crafted basis, may be purchased.

• The quantity of solar hot water and heating systems purchased 
by the Federal Government should be substantial enough to 
initiate the use of automated production techniques and thus 
contribute to development of a solar industrial capability.

• Solar-equipped buildings will be operated through normal 
facility management techniques (i.e. , no special instrumenta­
tion or reporting requirements that would increase operating 
costs).

3.2 Project Phases

The key points described above can also be presented in the following 
two phases:

Phase I - Project Planning

• Develop Project Implementation Plan.

• Project approval by Office of Management and Budget and 
Energy Resources Council.

Phase II - Project Implementation

• Assess Government buildings inventory and planned con­
struction for possible solar applications, using LCC on 
an individual building basis.
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• Purchase solar systems for Government buildings whenever 
they are competitive with conventional systems on a life- 
cycle basis, including the "should-cost" feature when 
appropriate. Such procurements should be made in a 
manner to maximize their favorable impact on the develop­
ment of an industry and should be substantial enough to 
initiate use of automated production techniques.

• Install the solar systems on Government buildings.

• Operate the solar equipped buildings through normal 
facility management techniques (i.e., no special in­
strumentation or reporting requirements which would 
increase operating cost).

The steps listed under Phase II, above, are sequential in nature 
for each category of buildings and solar applications, but will not be 
carried out simultaneously for all categories. The assessment will 
identify building-region-application combinations with varying levels 
of economic viability (or with varying levels of subsidy required).
These will be rank-ordered from those categories that are immediately 
cost/beneficial without subsidy (e.g., perhaps water heating in Arizona 
barracks, competitive with electric resistance heating) to those re­
quiring increasing levels of subsidy. Policy decisions will be required 
to determine which categories will be implemented at any given time.

4
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4 .0  DEVELOPMENT OF IMPLEMENTATION PLAN

The  SEGBP has  be en  u n d er c o n s id e r a t io n  f o r  th e  p a s t  y e a r ,  w it h  
s u b s t a n t i a l  in te ra g e n c y  c o o r d in a ti o n  an d FEA/ERDA c o n t r a c t  su p p o r t (s e e  
S e c ti o n  4 .1  belo w ).

FEA, in  c o n ju n c ti o n  w it h  th e  a p p r o p r ia te  a g e n c ie s , i s  d e v e lo p in g  a 
d e ta i l e d  Im p le m en ta ti o n  P la n . Work i s  p ro c e e d in g  to w ard  co m p le ti o n  o f  a 
d r a f t  Im p le m en ta ti o n  P la n , d e t a i l e d  g u id e l in e s  r e g a rd in g  th e  P r o j e c t 's  
o b j e c t iv e s  an d g o a ls , an d , w it h  s p e c ia l  em p h asis , a n a ly s i s  o f  th e  c o s ts  
an d b e n e f i t s  o f th e  P r o j e c t .  The d e ta i le d  Im p le m en ta ti o n  P la n  sh o u ld  be  
co m p le te d  by Aug us t 31,  19 76 . F ig u re  1 p r e s e n t s  th e  s c h e d u le  f o r  d e v e l­
o p in g  th e  Im p le m en ta ti o n  P la n . The P la n  (P hase  I )  w i l l  p ro v id e  th e  
d i r e c t i o n  to  im pl em en t im m ed ia te ly  th e  f i r s t  o p e r a t io n a l  s t e p s  o f th e  
P r o je c t  (w id esp re ad  a s se s s m e n ts  an d d e c is io n s  to  use  s o l a r  te ch n o lo g y  
w he re  c o s t - c o m p e t i t iv e  an d n o t p re c lu d e d  by m is s io n  c o n s t r a i n t s ) .
A ls o , th e  P la n  w i l l  d e t a i l  th e  c o s ts  an d b e n e f i t s  o f c o n d u c ti n g  th e  l i f e  
c y c le  c o s t  a n a ly se s  on  a " s h o u ld - c o s t"  b a s is  ( i . e . ,  c o s t s  a n t i c ip a te d  
when  th e  sy st em  under c o n s id e r a t io n  i s  p ro duced  in  vo lume q u a n t i t i e s  
s u b s t a n t i a l  en ou gh  to  i n i t i a t e  u se  o f au to m ate d  p ro d u c ti o n  te c h n iq u e s )  
an d p re p a re  re co m m en dat io ns f o r  th e  a p p ro p r ia te  l e v e l  o f  F e d e ra l su p­
p o r t .

4 .1  C o n tr a c t Support

The fo ll o w in g  c o n t r a c t s  an d in te ra g e n c y  ag re em en ts  w i l l  p ro v id e  
su p p o r t to  FEA in  d e v e lo p in g  th e  f i n a l  Im p le m en ta ti o n  P la n .

4 .1 .1  P re li m in a ry  Dev el op m en t Support

The  MITRE C o rp o ra ti o n , Mc Lean,  V i r g in ia ,  has su p p o rte d  FEA in  de­
v e lo p in g  t h i s  p re s e n t  docu m en t,  in c lu d in g  th e  D ra f t Im p le m en ta ti o n  P la n  
(A tt ac h m e n t) . MITRE i s  now s u p p o r ti n g  FEA in  th e  p r e p a r a t io n  o f a 
r e v is e d  D ra f t P la n , in c o r p o r a t in g  ag en cy  comm ents an d su p p o r t c o n t r a c to r  
in p u ts .

4 .1 .2  P o li c y  S e c ti o n  an d Support

A F e d e ra l C o n tr a c t R ese arc h  C e n te r , s e le c te d  by c o m p e ti ti v e  p ro ­
cu re m en t,  w i l l  a s s i s t  th e  FEA to  p re p a re  th e  p o l ic y  c h a p te r s  o f th e  
f i n a l  Im p le m en ta ti o n  P la n , by p re p a r in g  d r a f t s  an d in c o r p o r a t in g  ap p ro p ­
r i a t e  su p p o r t c o n tr a c to r  an d ag en cy  in p u ts  an d co mmen ts;  an d w i l l  
c o l l a b o r a t e  c lo s e ly  w it h  th e  NASA e f f o r t  (S e c ti o n  4 .1 .3 ,  b e lo w ),  by 
su p p ly in g  p o li c y  m a te r i a ls  f o r  im p le m e n ta ti o n  c h a p te r s  an d re v ie w in g  
NASA d r a f t s ,  to  en su re  i n t e r n a l  c o n s is te n c y  in  tr e a tm e n t o f  p o l ic y .

5
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4.1.3 Implementation Section and Final Report

The National Aeronautics and Space Administration, through inter­
agency agreement with FEA, will draft the implementation chapters of the 
Plan, incorporating appropriate support contractor and agency inputs, 
and will produce a draft Plan incorporating those chapters and the 
policy chapters (Section 4.1.2, above) and will produce a final version 
of the Plan responsive to agency comments.

4.1.4 Analysis of Impacts

Arthur D. Little, Inc. , Cambridge, Massachusetts, will provide 
inputs for the Implementation Plan, including (1) impacts of SEGBP 
commercialization strategy, relationship to other commercialization 
strategies, and solar heating and cooling energy and economic projec­
tions, and (2) life-cycle cost analyses, and industry-market infra­
structure analysis.

4.1.5 Industry-Market Infrastructure Analysis

InterTechnology Corporation, Warrenton, Virginia, will provide 
inputs for the Implementation Plan, including (1) identify and descrip­
tions of each segment of the solar heating and cooling industry infra­
structure, requirements and opportunities of each segment (financial 
opportunities and costs of using automated production techniques, etc.), 
cost breaks within each segment; requirements of overall infrastructure; 
and interrelationship between various segments; (2) "should-cost" 
analysis; draft procedures for using "should costs" in life cycle cost 
analysis; and (3) review of. life-cycle cost analyses supplied by the 
Government Technical Representative.

4.1.6 Procurement Arrangements

Don Sowle Associates, Arlington, Virginia, will provide inputs to 
the Implementation Plan, including (1) development and analysis of 
innovative procurement strategies to stimulate development of industry 
infrastructure and address various small-business-related problems;
(2) discussion of certain problems and opportunities associated with 
actual implementation of the Project with each construction agency 
including (a) logistics of multiyear, aggregated collector procurement, 
etc. , (b) analysis of various funding authorization frameworks such as 
fenced funds, etc., and (c) analysis of current practices regarding 
procurement decisions— particularly assessment methods such as life- 
cycle cost assessments, etc.; and (4) analysis of existing statutory and 
regulatory requirements for actual implementation of the Project.
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4.2 Agency Support

The vigorous cooperation of all the Federal agencies involved in 
building management, or in the development of energy technology or 
policy, is essential if the SEGBP is to fulfill its goals. This re­
quires that the Plan realistically reflect the needs and operating 
conditions of the agencies, and thus requires that the agencies par­
ticipate fully in the development of the Plan. Each agency is expected 
to:

(a) Carefully review the present document and make suggestions for 
changes that will make the Plan more responsive to agency 
needs and more compatible with agency operating conditions.

(b) Raise policy problems insufficiently covered, and implementation 
procedures not included in the drafts of the Plan.

(c) Contribute descriptions of agency activities or plans relevant 
to the SEGBP.

(d) Review subsequent draft Plans and suggest further revisions as 
appropriate.

Specific support sought from agencies that have building construc­
tion responsibilities, agencies involved in RD&D relevant to solar 
heating and cooling, and agencies having related policy responsibilities 
is presented in Figure 2, and discussed below. It is particularly 
important that the agencies cited analyze those requirements carefully, 
and participate fully in developing them in final form.

4.2.1 Agencies That Own and Manage Buildings

Agencies such as DOD, GSA, USPS, VA, etc., that own and manage 
buildings should develop estimates of the number and classification of 
buildings under their control that could represent potential markets 
for solar heating and hot water systems. During Phase I, Implementa­
tion Plan Development, this information should be supplied by the man­
aging agencies from data that exist within the agency at the present 
time. It is intended that substantial work to develop new data is to 
be avoided and certainly detailed buildings surveys or assessments are 
not required. The objective of Phase I data collection is to provide 
a reasonable estimate of market size for overall planning purposes.

The essential data required during Phase I should include:

(1) Hot water requirements in gallons per year, by state

(a) For planned future construction
(b) For existing buildings

8
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(2) Floor space of buildings to be heated, in square feet, by 
state

(a) For planned future construction
(b) For existing buildings

The above data should not be derived from buildings having a projected 
life of less than 10 years.

Agencies having more data available should provide additional 
information from their existing data base:

• Numbers of buildings, by building type and state

• Heating or water heating method used at present and fuel 
source (natural gas, oil, etc.)

• Breakdowns by relative suitability for solar application

• Breakdown by relative present heating efficiency

Building types include residential (single- and multifamily), 
office buildings, warehouses, hospitals, barracks, etc. Relative 
suitability for solar application should be based upon such existing 
information as geometric siting, shading, installation space for col­
lectors, insulation characteristics, planned life span of building, 
and amenability of building to solar retrofit.

Agencies having completed surveys for potential solar applications 
should provide the survey results, project recommendations, and survey 
methodology descriptions in lieu of the data requested above.

FEA will use suitable planning factors for heating loads per square 
foot for planned and existing buildings, and for the relationship between 
heating requirements and solar equipment requirements, to arrive at poten  ̂
tial solar equipment market size. The factors to be used will include 
quantity of thermal energy required per square foot of floor space per 
year and quantity of thermal energy collectible per square foot of col­
lector per year, both as functions of region.

Each building user agency should also assemble and submit the fol­
lowing information:

• Description, extent, and schedule of present agency plans for 
utilization of solar energy.

• Discussion of problems and opportunities (technical, economic, 
institutional) perceived by the agency in accelerating SHACOB 
(solar heating and cooling of buildings).

10
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•  Ba sed on th e  above d i s c u s s io n ,  an d o th e r  in fo rm a t io n , an y 
ag en cy  a sse ssm e n t o f  SEGBP w it h  r e s p e c t  to  s p e c i f i c  s t r a t e g i e s  
to  be  in c lu d e d  o r  av o id ed  in  Phas e I I .

•  Any a n a ly s i s  p e rf o rm ed  by th e  agen cy to  i n v e s t i g a te  SHACOB 
p o t e n t i a l .

4 .2 .2  RD&D S upport  A gencie s

A genci es en ga ge d in  r e s e a r c h ,  deve lo p m en t,  an d d e m o n s tr a ti o n  in  
a r e a s  im p o rt an t to  SEGBP sh o u ld  dev e lo p  and su bm it  th e  in fo rm a ti o n  i n ­
d ic a te d  be lo w :

4 .2 .2 .1 N a ti o n a l A e ro n a u ti c s  an d Spa ce  A d m in is tr a ti o n

(A) Su rv ey  o f s t a t e  o f  th e  a r t

(1 ) C o l le c to r s

(a ) A ir
(b ) L iq u id

(2 ) C o n v ers io n  sy st em s

(a ) H ea t ex ch an g ers

(3 ) S to ra g e  sy s te m s
(4 ) Sy stem  i n t e g r a t i o n
(5 ) C o n tr o ls

4 .2 .2 .2 En ergy  R e se a rc h  an d Dev elop m en t A d m in is tr a ti o n

(A) Sur ve y o f  s t a t e  o f  th e  a r t
(B)  D e s c r ip ti o n  o f RD&D a c t i v i t i e s

(1 ) Tec hnolo gy a r e a s  b e in g  c o n s id e re d  u n d e r R&D
(2 ) O b je c ti v e s  o f  D em o n st ra ti o n  Pr og ram
(3 ) C o m m e rc ia li z a ti o n  sc h e d u le  f o r  s o l a r  co m po ne nt s 

sy st em s
(4 ) R e s id e n t ia l  d e m o n s tr a ti o n  sc h e d u le
(5 ) Com mercial  d e m o n s tr a ti o n  sc h e d u le

(C)  ERDA’s r o le  in  c o m m e rc ia li z a ti o n

(1 ) RFI , RFP, PON mec ha ni sm s

11
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(D) In fo rm a ti o n  d is s e m in a ti o n  a c t i v i t i e s

(1 ) P ro ced u re s  to  a s s u re  th e  l a t e s t  advan ces  from  RD&D
( in d u s t r y  and F e d e ra l)  a r e  in c o r p o r a te d , on a t  l e a s t  an  
an n u a l b a s i s ,  in to  th e  SEGBP p ro cure m en t a rra n g e m e n ts .

(E) D is c u s s io n  o f perf o rm ance  s ta n d a rd s
(F ) D is c u s s io n  o f in d u s try  s t r a t i f i c a t i o n
(G) D is c u ss io n  o f p ro d u cer i n c e n t iv e s
(H) D is c u ss io n  o f LCC p ro c e d u re s

4 .2 .2 .3  N a ti o n a l S c ie n ce  F o u n d a ti o n

(A) D is c u ss io n  of te ch n o lo g y  t r a n s f e r

(1 ) P o s s ib le  ap p ro ach es to  make SEGBP in d u s try  p a r t i c i p a n t s  
re sp o n s iv e  to  te c h n o lo g ic a l  in n o v a ti o n s

(B) D is c u ss io n  o f  p ro d u c e r  i n c e n t iv e s
(C) D is c u ss io n  o f  T o ta l N a ti o n a l V al ue

(1 ) I d e n t i f y  n a t io n a l  im p a c ts  o f SEGBP im p le m e n ta ti o n  (q u a l­
i t a t i v e l y )

(2 ) Recommend p ro c e d u re s  f o r  q u a n ti fy in g  SEGBP im p a c ts
(3 ) Recommend p ro c e d u re s  f o r  i n t e r n a l i z i n g  im p ac ts  in  " sh o u ld -  

c o s t"  of s o l a r  sy s te m s f o r  u se  in  Gov ernm en t b u i ld in g s

(D) D is c u ss io n  o f in fo rm a ti o n  d is s e m in a t io n .

4 .2 .2 .4  N a ti o n a l Bur ea u o f S ta n d a rd s

(A) D is c u ss io n  of in fo rm a ti o n  d is s e m in a ti o n
(B)  D e s c r ip t io n  o f  in te r m e d ia te  minimum p ro p e r ty  s ta n d a rd s

(1 ) M a te r ia ls
(2 ) C o n s tr u c ti o n
(3 ) T e s ti n g  and E v a lu a ti o n

(a ) Recommended t e s t i n g  p ro c ed u re s
(b ) T e s ti n g  p ro c e d u re s  th a t  may be  in c o rp o ra te d  to  

e x p e d it e  a s se ssm e n ts

(C)  E f f o r t s  to w ar d c o n se n su s  s ta n d a rd s
(D) Metho ds  fo r  d e te rm in in g  b u i ld in g  h e a t in g  and c o o li n g  lo ad s

(1 ) D e s c r ip ti o n  o f N a ti o n a l Bur ea u o f S ta n d a rd s  Loa d 
D e te rm in a ti o n s  (NBSLD)

(a ) A p p l i c a b i l i t y
(b ) C os t o f  im p le m en ti ng

12
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(2 ) D is c u ss io n  o f  o th e r  p o s s ib le  lo a d  m od el s

(a ) U .S . P o s ta l  S e rv ic e  (USPS)
(b ) Am er ican  Gas  A s s o c ia t io n  (AGA)
(c ) O th e rs

(3 ) P o s s ib le  e x p e d i t io u s  m etho ds  f o r  a s s e s s in g  b u i ld in g  lo a d s  

(D) D is c u ss io n  o f  LCC p ro c e d u re s

4 .2 .3  P o li c y  Support  A gencie s

A gen cie s en ga ge d in  th e  devel opm en t o f p o l ic y  r e le v a n t  to  SEGBP 
sh o u ld  d ev e lo p  and su bm it  th e  fo ll o w in g  in fo rm a ti o n :

4 . 2 .3 .1  Sm al l B u sin ess  A d m in is tr a ti o n

(A) Optimum  s t r a t i f i c a t i o n  o f  in d u s try
(B) P o s s ib le  in c e n t iv e s  to  pro m ote  sm a ll  b u s in e s s  p a r t i c i p a t i o n

(1 ) E s ta b l i s h in g  d i s t r i b u t i o n  n e tw ork s
(2 ) C e n tr a li z e d  c a p i t a l - i n t e n s i v e  f a c i l i t i e s
(3 ) Sm al l b u s in e s s  s e t - a s id e s
(4 ) P ro ducer lo a n s  a n d /o r  ta x  c r e d i t s  o r  d e d u c ti o n s
(5 ) C a p it a l fo rm a ti o n  p ro b le m s o f sm a ll  b u s in e s s
(6 ) R educti on  o f  " re d  ta p e "
(7 ) F e d e ra l su p p o r t i n  q u a l i f i c a t i o n  t e s t i n g

4 .2 .3 .2  E xperi m en ta l T ec h n o lo g ie s  I n c e n t iv e s  Pr og ra m  (NBS)

(A) O u tl in e  p re s e n t  r e s u l t s  o f  p o li c y  e x p e ri m e n ts  r e l a t e d  to  LCC
(B) D e s c r ip t io n  o f s t r a t e g i e s  to  en co u ra g e  ag en cy  p a r t i c i p a t i o n
(C) D e s c r ip t io n  o f  fo ll o w in g  p ro c u re m e n t- r e la te d  i s s u e s

(1 ) Per fo rm an ce  S p e c i f i c a t io n s
(2 ) LCC
(3 ) Val ue  in c e n t iv e s  c la u s e s
(4 ) Sy ste m p u rc h a s in g
(5 ) I n i t i a t i v e  p u rc h a s in g

(D) D is c u ss io n  o f s ta n d a r d s ,  c e r t i f i c a t i o n ,  ec onom ic , an d en v e lo p in g  
r e g u la t i o n s  c o n s id e r a t io n  in  te rm s o f :

(1 ) S tr a te g y

(a ) L e g i s l a t i v e  changes
(b ) A g e n c y - in i t ia te d  chan ges

13
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(2 ) G oal s

(a ) S ta n d a rd s  dev el opm en t
(b ) C o d i f ic a t io n
(c ) R a te s  an d r a t e  s t r u c tu r e s  ( r e f l e c t i v e  o f need s f o r  

t e c h n ic a l  ch an ge)
(d ) D e f in i t io n  o f  "e n v e lo p e "  b o u n d a r ie s

14



5.0 CRITICAL ISSUES

Certain issues, discussed below, must be resolved if the SEGBP is 
to be successful, or even possible at all. In most cases, those issues 
are beyond the capacity of any one agency to solve and they will require 
considerable analysis, interagency agreement, and conceivably changes in 
legislation. It may prove desirable to establish interagency task 
groups of specialists to deal with some of these issues.

5.1 Funding

With a generally austere budget picture for some time to come, and 
with each agency operating under severe budgetary restraints, the 
questions of how much money can be devoted to SEGBP implementation, what 
sources can be used, and how the implementation funds should be handled 
are important and difficult.

5.2 Incentives

Some discussion has been presented of the possibility of using 
"should-costs" for solar equipment, i.e., using in cost/benefit calcu­
lations the costs solar equipment could be expected to reach if the 
vigorous industry is developed that is the goal of the commercialization 
program. Some consideration should also be given to the impact and 
appropriateness of additional incentives, and to the proper levels of 
incentive.

5.3 Phasing in to Normal Operations

SEGBP is a one-time project. Its intent is to give industry an 
initial pulse to help break the cycle in which small markets and there­
fore small production rates produce high costs, and high costs produce 
small markets. As soon as feasible, solar heating and cooling should 
become a normal, competitive option for all government buildings, and 
for all private buildings as well. The management and phasing of SEGBP 
should be designed to maximize its leverage in developing a normal pri­
vate industry and market.

5.4 Small-Business Aspects

Definitions of optimal protection for small businesses, and appro­
priate procedures for achieving that protection must be developed. This 
poses some difficulties because of the probable necessity, in some cases, 
of aggregating purchases to some minimum size that will justify cost­
cutting production techniques.
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5.5 Statutory Authority and Limitations

Each agency involved in implementation of SEGBP operates under a 
different set of statutory authorities and constraints. These will have 
to be resolved in each case to determine the extent to which, and the 
procedures under which, each agency can participate in SEGBP. Statutory 
changes may be required in some cases.

5.6 Building Assessments

The conduct of assessments of agency building inventories and 
construction plans is the first step in implementing SEGBP, and will 
quickly determine the probability of success or failure of SEGBP in 
meeting its goals. It is therefore essential that these assessments be 
promptly begun and properly executed. At the same time, such assess­
ments could represent a substantial expenditure of agency attention, 
time, and money. These considerations dictate that careful common- 
sense guidelines for the conduct of the necessary assessments be 
developed at an early point. A first draft of guidelines for the infor­
mation to be submitted for Phase I is included in Section 4.2.1. Guide­
lines for the more detailed information to be collected in Phase II will 
be developed with agency participation during the completion of this 
Plan.

5.7 Life-Cycle Costing

The concept of life-cycle costing is essential to the evaluation of 
solar technology, which is characterized by higher first costs than con­
ventional equipment, offset by zero fuel costs. At least eight different 
approaches to life-cycle costing have been proposed for consideration 
for SEGBP. It will be necessary to analyze these approaches carefully, 
and to adopt the best for Project use (see Section 5.3.1 of Attachment).

Uniform guidelines will have to be developed for LCC computational 
methodology as well as for competitive fuel costs as a function of time, 
discount rates or other cost-of-money parameters, life expectancy of 
solar equipment, cost of solar equipment (including consideration of 
"should-costs"), operating and maintenance costs, and other factors 
entering the LCC computations.

5.8 Procurement

Procurement methods vary from agency to agency, by statute and by 
established practice. The Experimental Technologies Incentives Program 
administered by NBS has demonstrated that the Federal procurement pro­
cess, even under existing statutes, can be a powerful tool for the 
introduction of desirable technological innovation into industry. SEGBP 
will have to explore these possibilities with great care.

16
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5.9 Project Management

FEA has undertaken to get Phase I of SEGBP, the preparation of an 
Implementation Plan, started, and to take the lead through this Phase. 
During Phase I the appropriate management mechanisms for Phase II will 
have to be developed. It is likely that some mixture of decentralized 
and centralized responsibility will be chosen, with agencies undertaking 
some activities for themselves and lead agencies established for other 
activities.

5.10 Educational Activities

During Phase II the implementation of SEGBP will pass into the 
hands of procurement personnel and facility administrators in many 
government departments and all parts of the country. If the Project is 
to succeed, these people must understand and accept it, and must make 
substantial changes in their present methods of operation. These wide­
spread changes will be difficult, even impossible, without an organized 
effort to educate them about the need for change, the benefits that 
change will bring them, and the operational details of SEGBP as it 
affects them.

5.11 Need for Stimulating Innovation

A real danger exists that SEGBP might stimulate the growth of 
industry in directions that would lock it in to less-than-optimum solar 
methods and equipment. Considerable attention must be devoted to pre­
serving industry flexibility and stimulating innovation so that improve­
ments can readily be made as time goes on, and as such improvements are 
indicated by experience, change of circumstance, and the results of 
research.

17
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GLOSSARY

AGA Amer ican  Gas A s s o c ia t io n

ANSI Amer ican  N a ti o n a l S ta n d a rd s  I n s t i t u t e

ASHRAE Amer ican  S o c ie ty  o f H e a ti n g , R e f r ig e r a t io n  an d A ir  C o n d it io n in g  
E ng in eers

ASTM Am er ican  S o c ie ty  f o r  T e s ti n g  an d M a te r ia l s

COP C o e f f ic ie n t  o f p e rf o rm ance

D is coun t
R at e

A r a t e  a p p li e d  to  e s t im a te  th e  p r e s e n t  v a lu e  o f fu tu r e  c o s t s  
o r  sa v in g s

DOD D ep ar tm en t o f D ef en se

ERC En ergy  R eso u rc es C ouncil

ERDA En ergy  R ese arc h  an d Dev elop m en t A d m in is tr a ti o n

ETIP E x p eri m en ta l T ec h n o lo g ie s  In c e n t iv e s  Pro gra m . A pr og ram  
a d m in is te re d  by  th e  N a ti o n a l B ur ea u o f S ta n d a rd s , d e s ig n ed  to  
develo p  me ans to  use  th e  le v e ra g e  o f F e d e ra l p ro cure m en t to  
encoura ge  th e  a d o p ti o n  by in d u s try  to  b e n e f i c i a l  in n o v a ti o n s .

FEA F e d e ra l Ene rg y A d m in is tr a ti o n

FEMP F e d e ra l Ene rg y Ma nag ement  Pr og ra m

GSA G enera l S e rv ic e s  A d m in is tr a ti o n

HEW D ep ar tm en t o f H e a lt h , E d u ca ti o n , an d W elf a re

HUD D ep ar tm en t o f H ousi ng an d Ur ba n Dev elop m en t

LCC L if e - c y c le  c o s t in g .  A metho d of c a l c u l a t i n g  th e  c o s t o f  
eq ui pm en t by a g g re g a ti n g  f i r s t  c o s ts  w it h  o p e r a t in g ,  m a in te ­
nan ce  and i n d i r e c t  c o s ts  o v e r th e  p r o je c te d  l i f e  o f  th e  
eq ui pm en t

NASA N a ti o n a l A e ro n a u ti c s  and Sp ac e A d m in is tr a ti o n

NBS N a ti o n a l B ure au  o f S ta n d ard s

NBSLD NBS Loa d D e te rm in a ti o n

18
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GLOSSARY (C oncl uded )

NPS N a ti o n a l S c ie n ce  F o u n d a ti o n

OMB O ff ic e  o f Ma nageme nt an d Bu dg et

RD&D R ese arc h , Dev lo pm en t an d D em o n st ra ti o n

R e t r o f i t To i n s t a l l  s o l a r  equ ip m ent on  an  a lr e a d y  e x i s t i n g  b u i ld in g ;  
u s u a l ly  r e p la c in g  o r  su p p le m en ti n g  c o n v e n ti o n a l h e a t in g  e q u ip ­
me nt

SBA Sm al l B u si n ess  A d m in is tr a t io n

SEGBP S o la r  En ergy  Gov er nm en t B u il d in g s  P r o je c t

SEIA S o la r  En ergy  In d u s t r y  A s so c ia ti o n

"S h o u ld -
C ost "
B asis

A c o s t in g  sy st em  u n d e r w hi ch  th e  f i r s t  c o s t s  f o r  equ ip m en t,  
w hi ch  a re  u se d  in  LCC c o m p u ta ti o n s , a r e  th e  c o s t s  f o r  eq u ip ­
me nt e s ti m a te d  to  be  a c h ie v a b le  th ro u g h  mass p ro d u c ti o n , 
r a th e r  th an  th e  p r e s e n t  c o s t  o f l a r g e ly  ta i lo r - m a d e  sy s te m s.

T o ta l
N a ti o n a l
Val ue

The t o t a l  v a lu e  to  s o c i e ty  o f a c o u rse  o f  a c t i o n ,  in c lu d in g  
n o t o n ly  d i r e c t  ec onom ic  b e n e f i t s  b u t su ch b e n e f i t s  a s  n a tu r a l  
s e c u r i t y ,  im pr ov ed  b a la n c e  of pay m en ts  and p r o t e c t i o n  o f th e  
en v ir o n m en t,  w hi ch  a r e  d i f f i c u l t  to  q u a n t i f y .

19
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DRAFT IMPLEMENTATION PLAN 
SOLAR ENERGY GOVERNMENT BUILDINGS PROJECT

1 .0  EXECUTIVE SUMMARY

S o la r  h e a t i n g  and  c o o l in g  o f  b u i l d i n g s  (SHACOB) h a s  th e  p o t e n t i a l  
to  e f f e c t  a l a r g e  s a v in g  in  th e  N a t i o n 's  o i l  c o n s u m p ti o n . I f  t h i s  g o a l  
i s  to  be a c h i e v e d ,  a g g r e s s iv e  s t r a t e g i e s  m ust  be  im p le m e n te d  to  over co m e 
th e  t e c h n i c a l ,  e co n o m ic , and  i n s t i t u t i o n a l  b a r r i e r s  t h a t  b lo c k  co mmer­

c i a l i z a t i o n .

One  su c h  b a r r i e r  to  c o m m e r c i a l i z a t i o n  i s  th e  l a c k  o f  a d e q u a te  s c a l e  
and  i n f r a s t r u c t u r e  in  th e  s o l a r  h e a t i n g  an d  c o o l in g  i n d u s t r y .  Th e S o la r  
E n erg y  G overn m en t B u i ld in g s  P r o j e c t  (SEG BP) h a s  b een  p ro p o s e d  t o  h e lp  
r e s o l v e  t h i s  p ro b le m . SEGBP w i l l  b e  an  a c t i v e  p ro c u re m e n t e f f o r t ,  
d e s ig n e d  t o  c r e a t e  an  i n t e r im  m a rk e t th ro u g h  th e  p u rc h a s e  o f  s o l a r  
s y s te m s  f o r  u s e  on  gov ern m en t b u i l d i n g s ,  th u s  o f f e r i n g  th e  i n d u s t r y  an  
o p p o r t u n i t y  to  c a p i t a l i z e  th e  c o s t s  o f  d e v e lo p in g  p r o d u c t io n  an d  d i s ­
t r i b u t i o n  c a p a b i l i t i e s .  At  th e  sa m e t im e , r e l a t i o n s h i p s  w i l l  be  d e ­
v e lo p e d  b e tw e e n  th e  m a n u f a c tu r e r s ,  s u p p l i e r s  o f  ra w  m a t e r i a l s ,  an d  d i s ­
t r i b u t o r s ,  p o s s i b l y  to  t h e  e x t e n t  o f  d e v e lo p in g  p r o d u c t io n  l i n k a g e s .  
D eve lo p m en t o f  r e l a t i o n s h i p s  w i th  t h e  c o n s t r u c t i o n  and  th e  h e a t i n g ,  
v e n t i l a t i o n ,  and  a i r  c o n d i t i o n i n g  (HVAC) i n d u s t r i e s  a s  w e l l  a s  l a b o r  
u n io n s  w i l l  a l s o  be  e n c o u ra g e d .

In  a d d i t i o n  to  p r o v id in g  t h i s  i n t e r im  m a rk e t f o r  s o l a r  d e v i c e s ,  
SEGBP w i l l  d i r e c t l y  d e c r e a s e  th e  am ount o f  c o n v e n t io n a l  e n e rg y  co ns um ed  
by  th e  G overn m en t f o r  h e a t i n g  an d  c o o l in g  o f  b u i l d i n g s .  T h is  w i l l  be  
done  by  e n c o u ra g in g  o r  r e q u i r i n g  t h a t  l i f e - c y c l e  c o s t  (LCC) a n a l y s i s  
p r o c e d u r e s  a r e  u se d  in  m akin g  HVAC p ro c u re m e n t d e c i s i o n s  i n  b o th  new  an d 
r e t r o f i t  s i t u a t i o n s ,  an d t h a t  s o l a r  e q u ip m e n t b e  i n s t a l l e d  w he n a p p ro ­
p r i a t e .

In  c a r r y in g  o u t  t h i s  s t r a t e g y ,  SEGBP w i l l  i n c lu d e  a  nu m ber  o f  t a s k s  
i n c l u d i n g :

•  Q u a n t i f y  p r o d u c t io n  an d  c o s t  g o a l s  f o r  a d e q u a te ly  s t i m u l a t i n g  
i n d u s t r i a l  d e v e lo p m e n t

•  D evelo p  s t a n d a r d  LCC an d  b u i l d i n g  p e r fo rm a n c e  a s s e s s m e n t  
p r o c e d u r e s

•  D e f in e  m an ag em en t an d  f u n d in g  o p t io n s

•  D is s e m in a te  i n f o r m a t io n  c o n c e rn in g  a s s e s s m e n t  p r o c e d u r e s  an d 
s o l a r  eq u ip m en t p e r fo rm a n c e

•  C a rry  o u t  a s s e s s m e n ts

1



D efi n e  a p ro cure m en t sc h e d u le

•  Dev elop  pro cure m en t s t r a t e g i e s .

Im p le m en ta ti o n  o f SEGBP w i l l  r e q u ir e  th e  c o o p e ra ti o n  o f  many 
Gov ernm en t a g e n c ie s . A p p l ic a t io n s  w i l l  be  made  on  i n s t a l l a t i o n s  ma nag ed 
by su ch a g e n c ie s  as DOD, GSA, HEW, VA, NPS, an d USPS. P o l ic y  a n a ly s i s  
a s s e s s in g  th e  e f f e c t iv e n e s s  o f  p r o j e c t  s t r a t e g i e s  in  a c h ie v in g  th e  
c o m m e rc ia li z a ti o n  g o a ls  w i l l  be  c a r r i e d  o u t by FEA, ERDA, NSF, an d ETIP.  
ERDA an d NASA w i l l  p ro v id e  t e c h n i c a l  su p p o rt in  sy st em  d e s ig n  an d ev a lu a  
t io n .  O v e ra ll  c o o rd in a ti o n  o f  Phase  I  o f th e  P r o j e c t ,  th e  devel opm en t 
o f  an  Im p le m en ta ti o n  P la n  an d i t s  su b m is s io n  f o r  a p p ro v a l by  OMB an d 
ERC, w i l l  be  th e  r e s p o n s i b i l i t y  o f  FEA.

R e s p o n s ib i l i ty  w i l l  be  a s s ig n e d  l a t e r  f o r  e x e c u ti o n  o f  Phase  I I  o f  th e  P r o j e c t :

Phas e I I

•  A sse ss  Go ve rnment b u i ld in g s  In v e n to ry  an d p la n n ed  c o n s t r u c t io n  
f o r  p o s s ib le  s o l a r  a p p l i c a t i o n s ,  u s in g  LCC on  an  in d iv id u a l  
b u i ld in g  b a s i s .

•  P u rc h ase  s o l a r  sy s te m s f o r  Gov ernm en t b u i ld in g s  w hen ev er  th ey  
a r e  c o m p e ti ti v e  w it h  c o n v e n ti o n a l sy st em s on  a l i f e - c y c l e  c o s t  
b a s i s  in c lu d in g  th e  " s h o u ld - c o s t"  f e a tu r e  when a p p r o p r ia te .  
Su ch  p ro cu re m en ts  sh o u ld  be  made in  a man ne r to  m ax im iz e t h e i r  
fa v o ra b le  im pac t on  th e  in d u s t r y  an d sh o u ld  be  s u b s t a n t i a l  
en ou gh  to  i n i t i a t e  use  o f  au to m ate d  p ro d u c ti o n  te c h n iq u e s .

•  I n s t a l l  th e  s o l a r  sy s te m s on  Go ve rnment b u i ld in g s .

•  O p e ra te  th e  s o la r - e q u ip p e d  b u i ld in g s  th ro u g h  norm al  f a c i l i t y  
ma na gemen t te c h n iq u e s  ( i . e . , no s p e c ia l  in s t r u m e n ta t io n  o r  
r e p o r t in g  re q u ir e m e n ts  t h a t  wo uld in c r e a s e  o p e r a t in g  c o s t s ) .
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2 .0  GOAL OF THE SOLAR ENERGY GOVERNMENT BUILDINGS PROJECT

The  S o la r  En ergy  Go ve rnmen t B u il d in g s  P r o je c t  fo c u se s  on  on e pri m ary  

g o a l:  to  h e lp  s t im u la te  in d u s t r y  dev el opm en t an d th e  fo rm a ti o n  o f  an

in d u s try  i n f r a s t r u c tu r e .  In  p u rsu in g  t h i s  g o a l,  SEGBP w i l l  a tt e m p t to  

c r e a te  a s i g n i f i c a n t  in te r im  m ar ke t f o r  s o l a r  sy st em s by en co u ra g in g  

t h e i r  u se  in  Go vernme nt b u i ld in g s ,  th u s  g iv in g  th e  new s o l a r  h e a t in g  and  

c o o li n g  in d u s try  an  o p p o r tu n it y  to  c a p i t a l i z e  au to m ate d  p ro d u c ti o n  f a c i l i ­

t i e s .  In  o rd e r  to  do t h i s ,  SEGBP m us t in c lu d e  th e  fo ll o w in g :

•  Enc ou ra ge  th e  use  o f  l i f e - c y c l e  c o s t in g  (LCC) m et hods fo r  th e  
d e s ig n  o f new Go ve rnmen t b u i ld in g s  o r  e x te n s iv e  Gov ernm en t 
r e n o v a t io n s , and th e  su b seq u e n t use  o f s o l a r  sy s te m s when  

c o s t - e f f e c t i v e .

•  Enc ou ra ge  LCC m et ho ds  in  re v ie w in g  p re s e n t  Gov ernm en t h e a t in g , 
c o o li n g , and h o t w a te r  p l a n t s  an d t h e i r  su b seq u e n t r e t r o f i t t i n g  

w it h  s o l a r  sy st em s when c o s t - e f f e c t i v e .

•  Dev elop  Go ve rnment p ro cu re m en t p ro c e d u re s  t h a t  w i l l  e f f e c t i v e ly  
le a d  a g en c ie s  to  u t i l i z e  s o l a r  h e a t in g , c o o li n g , an d h o t w a te r 
sy s te m s , and in d u s try  to  develo p  i t s  c a p a c i ty  to  su p p ly  su ch  

sy s te m s.

W ith  th e  r e a l i z a t i o n  o f t h i s  g o a l and th e s e  o b j e c t iv e s ,  an  in d u s try  

w i l l  be  fo rm ed , p ro d u c in g  a t  a l e v e l  o f p ro d u c ti o n  h ig h  en ou gh  to  p e rm it  

th e  c o s t s  o f  s o la r  h e a ti n g  sy s te m s to  be  re duced  to  a p p ro x im a te ly  50 

p e rc e n t o f  p r e s e n t  sy st em s c o s t s .  E xac t c o s t  r e d u c t io n  g o a ls  w i l l  be  

d e te rm in ed  a s  on e ta s k  of th e  P r o j e c t .  P ro d u c t r e l i a b i l i t y  an d th e  ex ­

p e r ie n c e  o f i n s t a l l a t i o n  and s e r v i c e  p e rso n n e l sh o u ld  be  in c re a s e d  to  a 

l e v e l  s u f f i c i e n t  to  pr om ot e cu st o m er c o n fid e n c e .

The Ene rg y P o li c y  an d C o n se rv a ti o n  Ac t (P .L . 9 4 -1 6 3 ) , in  T i t l e  I I I ,  

P a r t E, S e c ti o n  38 1,  w i l l  a f f e c t  s o l a r  h e a t in g  an d c o o li n g . T h is  S e c ti o n  

m an dat es  th e  de ve lo pm en t an d im p le m e n ta ti o n  o f s ta n d a rd s  f o r  ener gy  co n­

s e r v a t io n  an d e f f i c ie n c y  to  go v ern  a l l  p ro cure m en t p o l i c i e s  o f  th e  F e d e ra l 

G ov er nm en t,  an d dev el opm en t an d im p le m e n ta ti o n  o f a te n —y e a r  p la n  fo r  

energ y  c o n s e rv a t io n  w it h  r e s p e c t  to  o p e ra t io n  o f b u i ld in g s  owned o r  le a se d  

by th e  Gov er nm en t. S o la r  h e a t in g  an d c o o li n g  may be  vie w ed  a s  on e o f a 

nu mber o f  energ y  c o n se rv a ti o n  m easu re s th a t  may be  a p p li e d  to  F e d e ra l 

b u i ld in g s .

3
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3 .0  IMPACTS OF SEGBP

The SEGBP has th e  p o t e n t i a l  f o r  s u b s t a n t i a l  im pact on  th e  n a t i o n a l  
energ y  s i t u a t i o n  by le a d in g  th e  way to  a s i g n i f i c a n t  r e d u c t io n  in  th e  
am ount o f  ener gy  co nsum ed  in  h e a ti n g  an d c o o li n g  o f  b u i ld in g s ,  w hi ch  
c u r r e n t ly  a cc o u n ts  f o r  a t  l e a s t  25 p e rc e n t  o f  a l l  th e  energ y  consum ed  
in  th e  U nit ed  S t a te s .  A cco rd in g  to  a 1972 a n a l y s i s ,  th e  en erg y  co n­
su m ption  p a t t e r n s  o u t l i n e d  in  T ab le  3 -1  a re  p r o j e c te d ,  b a r r in g  an y e f ­
f e c t s  o f any en erg y  c o n s e rv a t io n  o r  dem and  r e d u c t io n  m ea su re s t h a t  may 
be  ta k e n . Ene rg y c o n s e rv a t io n  ca n  in  f a c t  p la y  a l a r g e  p a r t  in  re d u c in g  
t h i s  dem and . The  F e d e ra l En ergy  Ma nag em ent  Pro gr am  has re duced  energ y  
u se  by  25 p e rc e n t in  e x i s t i n g  b u i ld in g s ,  w it h  f u r t h e r  r e d u c t io n  p o s s ib l e .  
New b u i ld in g s  w i l l  be  c o n s tru c te d  t h a t  a re  tw ic e  a s e n e r g y - e f f i c i e n t  as 
e x i s t i n g  b u i ld in g s .

T his  s e c t io n  d i s c u s s e s ,  e s s e n t i a l l y ,  two l e v e l s  o f  im pac t t h a t  may 
r e s u l t  fro m th e  SEGBP: r e d u c t io n  o f  Gov ernm en t u se  o f  energ y  f o r  h e a t ­
in g  b u il d in g s  an d p ro v id in g  h o t w a te r , an d r e d u c t io n  o f  t o t a l  U. S.  
r e s i d e n t i a l  an d co m m erc ia l en erg y  consu m pti on  f o r  sp ace  an d w a te r  h e a t ­
in g . A f te r  FY 1979 , s o l a r  c o o li n g  w i l l  be  in c lu d e d , a s  p ro ven eq uip m en t 
f o r  t h i s  p u rp o se  be co m es  a v a i l a b l e .

3 .1  Im pac ts  on Gov er nm en t B u il d in g s

The F e d e ra l Gov er nm en t now owns o r  l e a s e s  a p p ro x im a te ly  486,0 00 
b u i ld in g s  o r  a p p ro x im a te ly  2 .7  b i l l i o n  sq u a re  f e e t .  The  D ep ar tm en t o f  
D efe nse  owns a p p ro x im a te ly  81 p e rc e n t o f  F e d e ra l ly  owned f l o o r  sp ace  
(n o t in c lu d in g  sp ace  owned  by th e  U .S . P o s ta l  S e r v ic e ) .  The  G enera l 
S e rv ic e s  A d m in is tr a ti o n  an d th e  V e te ra n s  A d m in is tr a ti o n  c o n tr o l  th e  
m a jo r p a r t  o f  th e  re m a in in g  f l o o r  sp a c e . F e d e r a l ly  su p p o rte d  i n s t i t u ­
t i o n a l  b u i ld in g s  a re  n o t in c lu d e d  in  th e s e  f i g u r e s .

A p re li m in a ry  a n a l y s i s ^ )  by dod has d e te rm in ed  t h a t ,  o f th e  2 .1  
b i l l i o n  sq u a re  f e e t  owned by DOD, a p p ro x im a te ly  30 p e rc e n t  has th e  
p o t e n t i a l  f o r  r e t r o f i t  w i th  s o l a r  equip m en t (~63 0 m i l l io n  sq u a re  f e e t ) .  
As suming th a t  0 .2  to  0 .5  sq u a re  fo o t  o f c o l l e c t o r  i s  re q u ir e d  f o r  eac h  
sq u a re  fo o t o f f l o o r  s p a c e , th e  r e t r o f i t  p o t e n t i a l  f o r  DOD i s  126 to  
315 m il l io n  sq u a re  f e e t .  As suming  a c o l l e c t o r  p ro d u c es  160,0 00 to  
240 ,0 0 0  Bt u p e r  sq u a re  f o o t  p e r  y e a r , a p o t e n t i a l  s e n s ib l e  h e a t p ro d u c­t i o n  o f 20 .2  x 10 Btu to  75 .6  x 10 *2  Bt u may be  r e a l i z e d .  As sumi ng  
an  a l t e r n a t i v e  f u e l  c o n v e rs io n  to  h e a t e f f i c ie n c y  o f  50  p e r c e n t,  an  en erg y  sa v in g  o f 4 0 .4  x 10 1 2  to  151.2  x IO 1 -  may be  a c h ie v e d .

The USPS owns o r  o p e r a te s  ap p ro x im a te ly  75 m i l l io n  sq u a re  f e e t  o f 
f l o o r  sp ace  in  36 ,0 00  b u i ld in g s .  Of t h i s  f l o o r  s p a c e , ap p ro x im a te ly  
80  p e rc e n t i s  c o n c e n tr a te d  in  750  b u i ld in g s .  I t  i s  a l s o  n o te d  th a t  
a p p ro x im a te ly  80 p e rc e n t o f  th e  sp ace  c o n d it io n in g  en erg y  use d  by USPS 
i s  u se d  in  750 b u i ld in g s .  Bec au se  USPS j o i n t l y  c o n t r o l s  o r  le a s e s  th e

4
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TABLE I I I - l

ENERGY USED IN HEATING AND COOLING 

RESIDENTIAL AND COMMERCIAL BUILDINGS

(1 0 1 5  B tu /Y r)

Spa ce  H ea ti n g Gas

19 77

4 .7 4

1985

4 .6 9

20 00

5 .1 4

O il 5 .7 2 5 .8 9 6 .7 5

E l e c t r i c i t y 0 .9 7 1 .7 7 2 .8 9

TOTAL 1 1 .4 3 1 2 .3 5 1 4 .7 8

Gas 0 .1 5 0 .2 0 0 .1 9

E l e c t r i c i t y 0 .7 2 1 .0 6 1 .7 2

TOTAL 0 .8 7 1 .2 6 1 .9 1

T o ta l ,  H e a ti n g  an d 1 2 .3 0 13 .6 1 1 6 .6 9

A ir  C o n d it io n in g

* S u p e rs c r ip t nu m be rs in  p a re n th e s e s r e f e r  to  l i s t o f  r e f e r e n c e s  on

pa ge 41 .
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re m a in in g  20 p e rc e n t o f  f l o o r  sp a c e , a f l o o r  sp a c e  o f  60 m i l l io n  sq u a re  
f e e t  w i l l  be  as su m ed . I f ,  a s  in  th e  c a se  o f  DOD, o n ly  30 p e rc e n t o f  
th e  f l o o r  sp ace  i s  a v a i l a b l e  f o r  r e t r o f i t ,  th e  p o t e n t i a l  s o l a r  c o l l e c t o r  
p ro cure m en t w i l l  be  3 .6  to  9 m il l io n  sq u a re  f e e t  o f  c o l l e c t o r .  U sing  
th e  same  a ssu m p ti o n s  a s  u se d  f o r  DOD, a s e n s ib le  h e a t  p ro d u c ti o n  o f  0 .6  
x 10-1-2 Btu  to  2 .2  x 0^2 Btu  may be  r e a l i z e d ,  am ounti ng  to  energ y  s a v in g s  
o f  1 .2  x 10^2 to  4 .4  x 10 ^2  Btu p e r y e a r . So th e  p o t e n t i a l  Im pa ct  f o r  
sp ace  c o n d it io n in g  in  DOD an d th e  USPS b u i ld in g s  a lo n e  wo uld be  in  th e  
ra n g e  o f 42 to  155 x 10 ^2  Bt u p e r y e a r  o r  19 ,3 00  to  72 ,4 00  b a r r e l s  o f 
o i l  p e r  da y in  energ y  s a v in g s .

In  a d d it io n  to  th e  p o t e n t i a l  energ y  s a v in g s  from  sp ace  c o n d i t io n in g ,  
DOD has  d e te r m in e d ^ )  t h a t  th e  p o t e n t i a l  a ls o  e x i s t s  f o r  i n s t a l l i n g  o v er 
5 m il l io n  sq u a re  f e e t  o f  s o l a r  c o l l e c t o r s  f o r  p ro d u c in g  s e r v ic e  ho t 
w a te r . T h is  wou ld  c o n s t i t u t e  an  a d d i t i o n a l  en erg y  p ro d u c ti o n  o f  1 .2  x 
1012  Btu  o f  s e n s ib le  h e a t o r  an  en erg y  sa v in g  o f 2 .4  x 10^-2 Btu  p e r y e a r , 
o r  1 ,1 16  b a r r e l s  o f  o i l  p e r  day .

To su mmar ize th e  im pact o f th e  SEGBP on DOD an d USPS a p p l i c a t io n s ,  
th e r e  i s  a p o t e n t i a l  f o r  sa v in g  some 20 ,5 00  to  73 ,5 00  b a r r e l s  o f o i l  
p e r  da y (s e e  T ab le  3 - 2 ) . T h is  do es  n o t ta k e  in to  acc o u n t th e  s i g n i f i ­
c a n t sa v in g  th a t  may a c c ru e  from  i n s t a l l a t i o n s  o p e ra te d  by o th e r  ag en ­
c i e s ,  in  p a r t i c u l a r  GSA, VA, and HEW. The VA an d HEW p o t e n t i a l s  a re  o f 
c o n s id e ra b le  im p o rt an ce  b e ca u se  o f th e  im m ed ia te  o p p o r tu n it y  f o r  i n s t a l l ­
in g  w a te r h e a te r s  a t  t h e i r  h o s p i t a l  f a c i l i t i e s .

6
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TABLE III-2
POTENTIAL ENERGY SAVINGS: 
DOD AND USPS APPLICATIONS

Sensible Heat Energy Savings
(101 2 Btu) (bbls/day)

DOD

Heating & Cooling 20.2 to 75.6 18,790 to 70,325

Hot Water 1.2 1116

USPS 0.6 to 2.2 558 to 2047

TOTAL 22 to 79 20,464 to 73,488
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T his  v e ry  l a r g e  p o t e n t i a l  am ou nt s to  some 135  m i l l io n  sq u a re  f e e t  
o f s o l a r  c o l l e c t o r .  I t  ca n be  as su m ed  t h a t  20 p e r c e n t ,  o r  27 m i l l io n  
sq u a re  f e e t  o f t h i s  ca n  be  i n s t a l l e d  d u r in g  th e  f i v e - y e a r  SEGBP. At 
p r e s e n t ,  t o t a l  s o l a r  sy st em  c o s t s  v a ry  from  $14 to  $20  p e r  sq u a re  f o o t ,  
so  t h a t  th e  t o t a l  c o s t  fo r  t h i s  i n s t a l l a t i o n  wo uld be  from  $378  m il l io n  
to  $45 0 m i l l io n .  Ann ua l f u e l  sa v in g s  (a ss um in g $ l l / b b l  f o r  c ru d e  o i l )  
wou ld  am ou nt  to  $16 m il l io n  to  $58 m i l l io n  p e r  y e a r .  The  s o l a r  sy st em s 
wou ld  th u s  pa y f o r  th em se lv es in  a b o u t 23 y e a r s .  D e cre a s in g  co mpo ne nt  
c o s ts  r e s u l t i n g  from  SEGBP an d o th e r  a c t i v i t i e s ,  an d in c r e a s in g  f u e l  
c o s t s ,  wo uld c u t  t h i s  pa ybac k p e r io d  s u b s t a n t i a l l y .  F u r th e r ,  i f  o th e r  
b e n e f i t s  r e s u l t i n g  from  th e  u se  o f  s o l a r  energ y  w er e f ig u r e d  i n to  th e  
c o s t  a n a l y s i s ,  th e  pa ybac k p e r io d  wou ld  be  re d u ced  ev en  f u r t h e r .  Some 
o f  th e s e  o th e r  b e n e f i t s  a r e  d is c u s s e d  in  S e c ti o n  3 .3 .

3 .2  P ri m ary  Ene rg y Im pac ts

A lt hough  th e  p o t e n t i a l  en erg y  sa v in g s  in  gover nm en t b u i ld in g s  a re  
n o t i n s i g n i f i c a n t ,  th ey  a re  se c o n d a ry  to  th e  p o t e n t i a l  o f  th e  pr ogra m  to  
re d u ce  o v e r a l l  co nsu m ption o f  c o n v e n ti o n a l e n e rg y . The  m aj o r g o a l o f 
SEGBP i s  to  s t im u la te  th e  devel opm en t o f  a s o l a r  in d u s t r y  by p ro v id in g  
an  in te r im  m ark e t f o r  s o l a r  com ponents . As n o te d  ab o v e , th e  p o t e n t i a l  
dem and  f o r  DOD an d USPS i s  in  th e  ra n g e  o f 135  to  330 m i l l io n  sq u a re  
f e e t  o f c o l l e c t o r .  T h is  i s  a p p ro x im a te ly  a 270- to  6 6 0 -fo ld  in c re a s e  
o v e r th e  s i z e  o f  th e  p re s e n t  in d u s t r y .

As suming t h a t  SEGBP wou ld  have th e  e f f e c t  o f a d e q u a te ly  s t im u la t in g  
i n d u s t r y ,  an d t h a t  o th e r  F e d e ra l e f f o r t s  in  d e v e lo p in g  m ark e t dem and  a re  
s u c c e s s f u l ,  th e  ener gy  sa v in g  wou ld  be  c o n s id e r a b le . An a c c e le r a te d  
c o m m e rc ia li z a ti o n  pr og ra m  may p o s s ib ly  a c h ie v e  en erg y  s a v in g s  e q u iv a le n t  
to  233 ,0 00  b a r r e l s  o f  o i l  p e r  da y by th e  y e a r  1 9 8 5 .( 4 )

3 .3  O th er Im pac ts

S u c c e s s fu l im p le m en ta ti o n  o f  th e  SEGBP an d o th e r  pro gra m s aimed  a t  
p ro m oti ng  th e  c o m m e rc ia li z a ti o n  o f  s o l a r  h e a t in g ,  c o o l in g , an d ho t 
w a te r  sy s te m s w i l l  r e s u l t  in  s e v e ra l  h a r d - to - q u a n t i f y  im p a c ts , som e­
ti m es a g g re g a te d  in to  th e  co n ce p t o f "T o ta l N a ti o n a l V a lu e ."

D ecre a s in g  ou r n a t i o n 's  depen dence  on  fo r e ig n  f o s s i l  f u e l  s u p p l ie s  
th ro u g h  th e  use  o f  s o l a r  en erg y  w i l l  en ha nc e o u r b a la n c e  o f t r a d e  p o s i ­
t io n .  F u r th e r ,  dev el opm en t o f  a s u b s t a n t i a l  co m m er ci al  c a p a b i l i t y  in  
t h i s  a r e a  w i l l  a ls o  p r e s e n t  o p p o r tu n i t i e s  f o r  e x p o r ti n g  b o th  te ch n o lo g y  
an d h a rd w are , th u s  f u r th e r  s u p p o r t in g  our i n t e r n a t i o n a l  ec on om ic  p o s i ­
t io n .  S uccess in  t h i s  pr og ra m  may s u p p o r t , a s  w e ll  a s  be  su p p o rte d  by , 
p ro g re s s  in  th e  E x p eri m en ta l Tec hnolo gy In c e n t iv e s  Pr og ra m  (E TI P)  b e in g  
d i r e c te d  by  NBS. Shar ed  e x p e r ie n c e s  may uncover  in n o v a t io n s  t h a t  ca n 
be  a p p li e d  to  l i f e - c y c l e  c o s t in g  p ro c ed u re s  in  th e  p ro cu re m en t o f o th e r  
p ro d u c ts  consum ed in  th e  gover nm en t s e c to r .

8



160

Solar heating and cooling clearly offers a popular approach to 
helping to meet our nation’s energy needs. Although other measures such 
as conservation and increased nuclear and coal utilization will be 
required, an early and forceful thrust in solar energy will demonstrate 
a balanced Federal program and an emphasis upon developing clean, inex­
haustible energy sources.

9
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4.0 RELATIONSHIPS TO OTHER EFFORTS

SEGBP is, essentially, a procurement-oriented project. It is not 
the purpose of this project to develop or demonstrate solar heating and 
cooling technology; rather, it will create a vehicle by which developed 
and proven solar technology commercialization may be accelerated.

SEGBP will be the focal point for ongoing solar heating, cooling, 
and water heating procurement projects within a number of Federal 
agencies. ERDA and NASA, through their efforts within the National Plan 
for Solar Heating and Cooling RD&D, will offer technical support to the 
participating agencies. SEGBP will also support the goals of the Federal 
Energy Management Program (FEMP). These two parallel efforts are dis­
cussed below. The project will also be closely coordinated with exist­
ing industry groups such as the Solar Energy Industry Association (SEIA) 
to assure the program is responsive to industry needs. Existing solar 
energy applications programs in other agencies are listed in Appendix A.

4.1 The Federal Energy Management Program (FEMP)

The President has tasked FEA and GSA to develop a program with the 
goal of increasing the efficiency of Federal facilities and operations. 
With the cooperation of 22 major departments and agencies, an implemen­
tation plan has been developed around the following "action plan":

• "Zero Energy Growth" as a long-term goal;

• Seven major initiatives:

I. Optimal use of simulators and other techniques to minimize 
ship and aircraft fuel consumption.

II. Make new buildings twice as efficient as comparable 
recent construction.

III. Retrofit existing buildings to cut energy use 25 percent.

IV. Install load management systems in appropriate buildings.

V. Set minimum fuel economy targets for both sedans and 
trucks to increase fleet efficiency by 50 percent by 
1985.

VI. Implement driver education and motivation program for 
employees.

VII. Apply life-cycle costing techniques to major purchases 
such as appliances.

10
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• Other initiatives and studies;

• Continuation and strengthening of current energy conservation 
activities;

• Institutional framework for program implementation.

Energy management within the Federal government has shown relative 
success over the past two years; energy savings^) o f about 24 percent or 
250,000 barrels of oil equivalent per day have been achieved. Through 
the implementation of the above initiatives now in the proposal stage, 
it is hoped that additional energy savings of at least 150,000 barrels 
of oil equivalent per day can be achieved, thus offsetting the projected 
demand growth for energy in the Federal sector.

4.2 National Solar Heating and Cooling RD&D Program

The overall goal of the National Program for Solar Heating and 
Cooling (as stated in ERDA-23A,(6 ) p.3) is to "stimulate the advancement 
of an industrial, commercial and professional capability for producing 
and distributing solar hot water heating and space heating and cooling 
systems, thus reducing the demand on present fossil fuel supplies 
through widespread use in heating and cooling of residential buildings."

4.2.1 Structure

The RD&D Program will function as a vehicle of solar heating and 
cooling information exchange and development between the Government and 
the private sector. The Program will thus serve as a primary mechanism 
of industrial, economic,and institutional input into Federal energy 
plans so that areas in greatest need of RD&D may be established.

The RD&D will advance on three fronts: residential demonstrations, 
commercial demonstrations, and R&D on basic and advanced concepts in 
support of the demonstrations.

Several cycles of residential and commercial demonstration will be 
conducted by the end of FY 1977 in the case of solar heating and by the 
end of FY 1979 for combined solar heating and cooling systems. The 
processes of designing, integrating, financing, obtaining permits, 
building, and marketing the systems will be analyzed in terms of a wide 
range of site-specific variables, such as climatic conditions, types of 
housing units, financial institutions, building practices, architectural 
preferences, local building codes and zoning regulations, housing mar­
kets and housing demands, type of community, and fuel costs. The 
analyses will be fully documented in order to identify the actual prob­
lems encountered in bringing solar heating and cooling of buildings into 
the marketplace. The results obtained from these demonstration projects
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will be used to formulate a series of recommendations on changes that 
are needed in existing procedures and legislation.

Development effort will support the conversion of available tech­
nology into systems and subsystems for use either in later cycles of the 
demonstration programs, or in the private sector of the U.S. economy, 
following the conclusion of the Federally sponsored demonstrations.

Also, a research and development effort will support innovative and 
advanced investigations of solar heating and cooling that are essential 
to accelerated progress in other subprogram elements and the rapid 
commercialization of the technology. In addition to technical studies, 
legal, institutional, environmental, and economic incentive questions 
affecting the utilization of solar heating and cooling will also be 
addressed.

The overall management and coordination of the National Solar 
Energy RD&D Program is the responsibility of ERDA. Responsibility for 
the Demonstration Program, however, is being shared by ERDA with HUD and 
NASA as outlined in P.L. 93-409 (the Solar Heating and Cooling Demon­
stration Act of 1974) and P.L. 93-438. Whereas ERDA's RD&D is focused 
primarily on hardware development, the National Aeronautics and Space 
Administration (NASA) is providing research, development, laboratory 
testing, evaluation, and systems-subsystems integration. Commercializa­
tion issues are being investigated jointly by ERDA, NASA, HUD, NSF, and 
FEA.

4.2.2 RD&D and Commercialization

Although the National Plan for Solar Heating and Cooling is an 
integrated effort, encompassing both RD&D and commercialization, it is 
important to note the distinction between these two areas of endeavor.

RD&D, which is the primary charge of the National Solar Heating 
RD&D program under ERDA, focuses on the development of viable solar 
technologies and the demonstration of solar applications in such a way 
as to prove their feasibility and to maximize their exposure to the 
public eye. Economic, legal, and institutional barriers that may block 
commercialization of solar heating and cooling are being investigated 
jointly by ERDA, NASA, FEA, NSF, HUD, and other agencies. Accelerated 
commercialization, the primary focus of FEA's interest, is concerned 
with the implementation of measures to alleviate the effects of commer­
cialization barriers including those identified in the RD&D program. 
SEGBP will address one of these barriers, i.e., the lack of a sufficient 
industry size and infrastructure to permit low-cost production, instal­
lation, and reliability of solar heating and cooling systems.
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4.3 Industrial Efforts

The success of the National Solar Energy Program depends not only 
on conducting successful research, development, and demonstration pro­
jects but also on the widespread and continuing integration of solar 
technology into the national economy. This requires the intimate in­
volvement of small as well as large business entities in the execution 
of the program.

Every Federal effort must be designed in good part to facilitate 
and encourage private-sector participation. Unnecessary barriers to 
such participation must be removed. The implementation of the SEGBP 
will be carried out in consultation with industry as appropriate, and 
the voluntary performance of industry will be monitored to determine the 
extent to which it is contributing to the national goals and to identify 
constraints that can be removed by Federal action.

4.3.1 Standards: Two-Phase Approach

Commercial application of solar heating and cooling, by small or 
la-rge companies, requires accelerated preparation of performance cri­
teria. Private homes are now being constructed, and others are on the 
drawing boards, with solar systems. Standards are urgently needed to 
protect the consumer, including Federal construction agencies, to satisfy 
mortgage lenders and FHA mortgage insurance requirements, and to satisfy 
procurement officers.

On April 28, 1975, FEA met with representatives of the American 
National Standards Institute (ANSI) and the American Society for Testing 
and Materials (ASTM), among other organizations. The need was addressed 
to get industry involved in the area of developing standards for solar 
equipment. A subsequent meeting at FEA on June 16, 1975, with NBS, HUD, 
ERDA, ANSI, ASTM, ASHRAE, and other Government and non-Government organ­
izations, resulted in a two-phased approach on such standards— "Inter­
mediate Minimum Property Standards" and long-range "consensus" standards.

NBS and HUD have begun to prepare Intermediate Minimum Property 
Standards for solar hot water and space heating systems. When effective 
(planned for July 1976), they can be applied to individual system instal­
lations so that solar-equipped residences may be covered by FHA mortgage 
insurance. These standards will be prepared by the Government primarily 
to meet the needs of Federal programs. The various standards groups 
will form a close working relationship during this effort so that they 
can stay informed, offer advice, and integrate the Federal effort into 
the private sector’s longer-range planning.

The Federal effort is no substitute for the "consensus" standards 
that will be broadly accepted and will require time for negotiations and 
concurrence among the many sectors involved.
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At some p o in t  in  th e  s t a n d a r d - s e t t i n g  p r o c e s s ,  h a rd  d e c is io n s  w i l l  
be  made  t h a t  te m p o ra r i ly  j e l l  s ta n d a r d s , w it h  th e  kn ow le dg e t h a t  su b ­
se q u e n t im pr ov em en ts  may n o t be  im m ed ia te ly  re c o g n iz e d  an d s a n c ti o n e d . 
T h is  mus t n o t , how ev er , d is c o u ra g e  s i g n i f i c a n t  in n o v a t io n , an d th e r e  i s  
a re co g n iz e d  ne ed  f o r  i n s t i t u t i o n a l i z e d  q u ic k - re s p o n s e  p ro c e d u re s  t h a t  
w i l l  se rv e  to  u p d a te  o u r  s ta n d a rd s  an d c r i t e r i a .

4 .4  I n te r f a c e s

As s t a te d  e a r l i e r ,  SEGBP i s  a p ro c u re m e n t- o r ie n te d  p r o j e c t .  I t  w i l l  
be conduct ed  as p a r t  o f th e  N a ti o n a l P la n  f o r  S o la r  H e a ti n g  an d C o o li n g ,
in  p a r a l l e l  w it h  th e  o th e r  co m po ne nt s o f  t h a t  P la n .

The  im p le m en ta ti o n  o f  Phas e I I  o f  t h i s  P r o je c t  w i l l  be  a d m in is te re d ,
more th an  l i k e l y ,  by an  agen cy  o r  gr oup o f  a g e n c ie s  n o t y e t  cho se n . FEA
w i l l  fo cu s on  o v e r a l l  p o l ic y  is s u e s  r e l a t i n g  to  c o m m e rc ia li z a ti o n . NSF 
w i l l  wo rk  w it h  FEA in  a n a ly z in g  th e  e f f e c t i v e n e s s  o f  th e  pr og ra m  in  
m ee ti n g  th e  c o m m e rc ia li z a ti o n  g o a ls  a s  w e ll  a s  a s s e s s in g  th e  im p ac ts  o f  
th e  pr og ra m  in  te rm s o f  " T o ta l  N a ti o n a l V a lu e ."  ETIP w i l l  su p p ly  g u id an ce  
to  th e  a g e n c ie s  in v o lv e d  i n  th e  a re a  o f  " p o l ic y  e x p e r im e n ts "  th a t  a d d re s s  
th e  i n i t i a t i o n  o f  p ro cu re m en t p ro c e d u re s  t h a t  a r e  c o n s i s t e n t  w it h  th e  
g o a ls  o f  th e  P r o je c t .
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5.0 TECHNOLOGY AND ECONOMICS

The technology for SHACOB (solar heating and cooling of buildings) 
and solar water heating is relatively well-advanced in the United States. 
However, it is accepted that the utilization of this technology was not 
economically competitive with other energy technologies before the 
advent of the "energy crisis." The situation has changed, with oil and 
gas shortages, escalating costs of producing electricity, and materials 
shortages producing cost-push inflation. Since solar energy is diffuse 
in nature, its availability is periodic and its intensity is basically 
regional, its usefulness as an energy source is also regionally eco­
nomical.

5.1 State of the Art in Technology

Over 100 buildings in the United States incorporate solar heating 
and/or cooling. Over 60,000 residences in the southern regions of the 
country are or were at one time provided with solar-heated hot water.
The availability of inexpensive natural gas and cheap electricity has 
forced the conversion of many of these hot water systems, built in the 
1930s and 1940s. The basis of these early systems was the "Florida 
collector," a copper sheet welded to serpentine-patterned copper tubes. 
This absorber was blackened, insulated on the back, and covered with a 
single glazing of tempered glass. These heaters were usually of the 
thermal-syphon type, with the water tank (usually made of galvanized 
iron) placed on the roof above the collector. The copper-iron interface 
was a source of galvanic corrosion, which placed iron oxides in the 
water. An "ion brake," or an insulating connector, could have avoided 
this corrosion if it had been used. However, many of these systems have 
been in operation nearly 40 years without replacement.(?) Research over 
the intervening decades has brought improvements to flat plate collectors.

5.1.1 Collector Technology

The most common type of absorber of incident solar radiation is the 
flat-plate collector. It usually contains a metal absorber sheet which 
has been treated or blackened to maximize absorption. A selective 
surface may be applied to the absorber which acts like an energy diode; 
i.e., it maximizes absorption of energy in the visible light spectrum 
(0.3 to 2.0 pm) and minimizes re-radiation (emission) in the infrared 
spectrum (>2.0 pm). The collected heat is then transported from the 
absorber plate by convection, by blowing air under the sheet, circu­
lating water by pumping or thermal syphoning through tubes bonded, 
welded or integral with the sheet, or by trickling water down the front 
surface of the sheet. The back of the collector is generally insulated 
to reduce losses of heat to the surroundings. The front of the sheet is 
usually "glazed," or covered with glass or plastic in one, two, or three 
layers. The glazing passes the sunlight through to the absorber, and
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acts as a re-radiation, conduction, and convection shield to trap the 
collected energy within. The collector is usually tilted at an angle 
which maximizes incident solar radiation. For heating in winter, this 
angle (with respect to horizontal) is usually about the latitudinal 
angle plus 10° to 15°; in summer, minus 10° to 15°; for year-round 
systems, the latitude angle is near optimum. It is usually placed to 
face due south in the northern hemisphere. Depending on a variety of 
conditions, modern flat plate collectors have daily average efficiencies 
of collection of 20 to 40 percent of the incident solar radiation.

5.1.2 Advances in Flat-Plate Technology

Some of the most recent advances in the state of the art have 
raised collector efficiencies. These include: integral tube-and-sheet 
design (the roll-bond technique); antireflective glass coatings to 
dramatically increase the transmissivity of glass; selective surfaces 
with absorptivity comparable with flat black (i.e. 0.9-0.95) but with 
emissivities less than 0.2, including black nickel, black chrome, and 
copper oxide; hermetical sealing compounds (of the silicone type) which 
enable long life under adverse weather conditions, temperature extremes, 
and solar ultraviolet radiation; the formulation of various plastic 
glazings with improved thermal and transmission properties; and the 
development of anticorrosion inhibitors for use with aluminum absorbers.

Advances have also been made in the areas of convection suppres­
sion. Honeycombs and partial vacuums have considerably reduced the 
amount of upward heat loss caused by convection in the space between the 
absorber plate and the glazing.

5.1.3 Other Collection Systems

While the technology of flat plate collectors is relatively ad­
vanced, the costs of such collectors are high and the efficiencies are 
still somewhat lower than what may be possible. Also, some uncertainties 
exist as to the expected lives of collectors. The 20 years or more 
which seem necessary for reasonable economic viability are belived to be 
achievable, but this belief must be verified for each type of collector 
by vigorous testing.

One of the most promising types of alternative collector designs is 
the glass tubular, evacuated collector. Its efficiency, averaged over 
the day, approaches 50 percent. It is made entirely of glass; and thus, 
may be manufactured more cheaply than metal collectors. Since the glass 
has a low iron content, its transmission properties are excellent. The 
evacuated space between the absorber tube and outer tube eliminates 
convection losses and provides long life to the selective surface on the 
absorber. Its design is modular, easy to install, and easily maintained. 
It can be designed to accomodate air or water as a heat transfer fluid.
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Its losses are so low that operation with air could produce 40 percent 
average daily efficiencies with a constant outlet temperature in excess 
of 200°F, compatible with absorption air conditioning systems.

Another alternative is the focusing collector. These are of three 
basic types, parabolic trough, parabolic dish, and hemispherical dish. 
These must track the sun through the sky, and thus require tracking 
systems and sometimes servomechanisms. They generally provide higher 
temperatures of collection than flat plate collectors, but with compar­
able efficiencies of collection. The parabolic trough and dish types 
generally require a tracking absorber, but in some commercial designs, a 
tracking target is used. The hemispherical dish type often has a 
tracking target and a fixed absorber. Temperatures of collection can 
reach more than 1000°F in a "solar furnace," but commercial building 
HVAC system designs would generally operate with input temperatures 
below 250°F. The collection temperature depends primarily on the con­
centration ratio, the relative area of the absorber to the target. 
Because HVAC systems require relatively low operating temperatures, 
either a flat plate, tubular, or parabolic trough collector with a small 
concentration ratio might be appropriate.

5.1.4 Heating and Cooling Technology

Solar heating and cooling system technology involves the use of a 
collector, a circulating loop, a storage system, a refrigerating unit, 
and one or more heat exchangers to reject heat and/or transfer it to the 
conditioned air space or hot water system. Heat exchangers include 
furnace forced-air heating coils or A-framqs, heating coils for hot 
water tanks, and cooling tower coils for air-conditioner systems. These 
heat exchangers are generally off-the-shelf designs which are available 
throughout the HVAC industry. Storage systems include hot water storage 
in insulated metal, fiberglass, or plastic tanks; rock bed storage; or 
storage within the latent heat of fusion in eutectic salts. There are 
problems with each storage technique— weight, volume, cost, corrosion, 
expansion, and decomposition are some of these problems.

Air conditioning systems, at present, represent perhaps the least 
advanced of all SHACOB technologies. The main candidates for use in 
buildings are the absorption air conditioner (developed for use with 
natural gas); the Rankine cycle/Stirling cycle mechanical systems; and 
the adsorption-type air conditioning systems. Absorption systems, such 
as LiBr-H2O and H2O-NH3 systems, have few moving parts but generally 
have problems with non-condensible gas buildup, high inlet temperature 
requirements, low COP (coefficient of performance) and high initial 
costs. The Rankine cycle engine (driving a heat pump) has the advantage 
of high COP (relative to electrical demand) and low inlet temperature 
requirements, but is generally, at present, unreliable, short-lived, and 
costly to operate and maintain. Stirling cycle engines have not been
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c o m m erc ia li zed , b u t may show p ro m is e . A d so rp ti o n  c o o li n g  sy st em s ha ve  
n o t a s  y e t  be en  c o m m e rc ia li z e d , b u t ha ve bee n l a b o r a to r y  t e s t e d  by th e  
gas in d u s t r y .  They a ls o  r e q u i r e  h ig h  i n l e t  te m p e ra tu re s  an d may r e q u ir e  
re p la ce m en t o f th e  a d so rb e r  medium a t  r e g u la r  i n t e r v a l s .  The numb er of 
a d s o r p t io n - d e s o r p t io n  c y c le s  i s  l im i te d  by te m p e ra tu re  c y c l in g ,  dec om po­
s i t i o n ,  an d fo u l in g  by p a r t i c u l a t e s  in  th e  c i r c u la t e d  a i r .  Thu s,  th e  
u l t im a te  an sw er s a re  n o t c l e a r ,  b u t th e  o p p o r tu n i t i e s  f o r  t e c h n ic a l  
b re a k th ro u g h s  to  lo w er c o s t s ,  in c re a s e d  r e l i a b i l i t y  an d m a i n t a i n a b i l i t y ,  
an d im pr ov ed  perf o rm ance  a r e  e v id e n t ly  w i th in  o u r t e c h n o lo g ic a l  g ra sp .

5 .1 .5  P re se n t S iz e  o f  th e  In d u s tr y

In  a re c e n t  su rv ey  co n d u cte d  by th e  FEA O ff ic e  o f  D a ta , i t  was  
d e te rm in e d  th a t  th e  numb er o f  f ir m s  p r e s e n t ly  p ro d u c in g  an d s e l l i n g  
medium te m p e ra tu re  s o l a r  c o l l e c t o r s  (1 60 °F  to  21 0° F)  nu m be re d 69 . The 
q u a n t i ty  o f  c o l l e c to r s  m an u fa c tu re d  and so ld  in c re a s e d  fr om  136,0 00 sq . 
f t .  in  1974  to  276,0 00 sq . f t .  f o r  th e  f i r s t  s i x  m on th s o f  19 75 . The 
nu mber o f  m an u fa c tu re rs  w hic h p ro duced  an d s o ld  o v e r 1 0 ,0 0 0  sq . f t .  
in c re a s e d  from  one in  1974 to  15 d u ri n g  th e  f i r s t  h a l f  o f  19 75 .

ERDA has p u b li sh e d  a c a ta lo g  whi ch  p r e s e n t s  th e  r e sp o n se s  re c e iv e d  
to  a R equest  f o r  In fo rm a ti o n  i s s u e d  in  Ju ne 19 75 . T his  c a ta lo g  l i s t s  28 
m a n u fa c tu re rs  o f s o l a r  c o l l e c t o r s  w it h  a i r  a s a h e a t t r a n s f e r  f l u id  and 
91 m a n u fa c tu re rs  of s o l a r  c o l l e c t o r s  w it h  l iq u id  a s  a h e a t  t r a n s f e r  
f l u i d .  In  t o t a l ,  444 s o l a r  r e l a t e d  p ro d u c ts  in c lu d in g  c o l l e c t o r s ,  h e a t 
e x c h a n g e rs , c o o li n g  u n i t s ,  c o n t r o l s ,  c o l l e c t o r  com ponents , an d com ple te  
sy s te m s a re  l i s t e d .

5 .2  P r o je c te d  Ec onom ics

5 .2 .1  G ener al

A nu mber o f s tu d ie s  ha ve  been  perf orm ed to  su p p o r t e s t im a te s  o f  th e  
ec on om ic  v i a b i l i t y  and p o t e n t i a l  m ar ket  p e n e t r a t io n  o f  SHACOB sy ste m s.  
S e v e ra l o f  th e s e  s tu d ie s  a re  b e in g  an a ly zed  to  d e te rm in e  t h e i r  u s e f u l ­
n e ss  in  g u id in g  SEGBP. One su ch  s tu d y , c i t e d  h e re  in  i l l u s t r a t i o n ,  i s  
a p a ra m e tr ic  st u d y  o f th e  c o s t - e f f e c t i v e n e s s  o f  th e  i n s t a l l a t i o n  of 
SHACOB sy s te m s r e c e n t ly  p e rf o rm ed  a t  The MITRE C o r p o r a t i o n .W  S p e c if ic  
a n a ly s i s  was conduct ed  f o r  each  o f  te n  c i t i e s  r e p re s e n t in g  th e  v a r io u s  
c l im a t i c  re g io n s  o f th e  c o n te rm in o u s  U nit ed  S t a te s .  R e s id e n t i a l  and 
com m er ci al  b u i ld in g s ,  w hi ch  to g e th e r  consu me  ab o u t 90 p e rc e n t  o f  a l l  
en erg y  u t i l i z e d  fo r  sp ace  h e a t i n g ,  w a te r h e a r in g  an d sp ace  c o o li n g , wer e 
a n a l y z e d ^ ) .  One o f th e  m aj or g o a ls  o f th e  S o la r  Ene rg y Go ve rnmen t 
B u il d in g s  P r o je c t  i s  to  d im in is h  ec on om ic  b a r r i e r s  to  th e  w id esp re ad  
u t i l i z a t i o n  o f  s o l a r  en erg y  f o r  h e a t in g  and c o o li n g . T h e re fo re  t h i s  
s tu d y , h a v in g  be en  conducte d  in  th e  fr am ew or k o f  p r o je c te d  re d u ced  
c o l l e c t o r  c o s t s ,  i s  o f i n t e r e s t .
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A lt hough th e  s tu d y  ta k e s  in to  acco u n t a v e ry  l a r g e  numb er o f co n­
s id e r a t i o n s  an d v a r i a b l e s ,  f u r th e r  re fi n e m e n ts  o f  o r  ch an ges to  th e  
m od el  s t r u c tu r e ,  o r  u se  o f  d i f f e r e n t  v a lu e s  f o r  c e r t a i n  p a ra m e te rs  co u ld  
c o n ce iv a b ly  le a d  to  d i f f e r e n t  c o n c lu s io n s . T h e re fo re , th e  c o n c lu s io n s  
p re se n te d  h e re  sh ou ld  be  i n te r p r e t e d  w it h in  th e  fr am ew or k o f th e  gr ou nd  
r u l e s ,  d a ta  an d a ss u m p ti o n  em pl oy ed .

5 .2 .2  MITRE St udy Gr ou nd  R ule s an d Dat a

The fo ll o w in g  a re  th e  b a s ic  gr ound r u l e s  an d in p u t d a ta  u t i l i z e d  
f o r  th e  MITRE s tu d y :

(1 ) The  co n te rm in o u s U n it ed  S ta te s  i s  d iv id e d  in to  e ig h t  c l im a t ic  
re g io n s  a s  show n in  F ig u re  5 -1 , an d a n a ly s i s  i s  cond u cte d  f o r  th e  f o l ­
lo w in g te n  c i t i e s :

No. C it y C li m a ti c  Reg ion
1 B o st o n , Ma ss. N o rth e a s t
2 W as hin g to n , D.C . S o u th e a s t
3 C h a r le s to n , S. C . S o u th e a s t
4 Miami , F lo r id a South  F lo r id a
5 B is m ar ck , N.D. N ort h  C e n tr a l
6 M ad is on , W is co nsi n N ort h C e n tr a l
7 F o r t W or th , Tex as South  C e n tr a l
8 Gr an d J u n c t io n , C olo . . M ou nt ai n
9 S e a t t l e ,  W as hi ng to n P a c i f i c  N ort hw es t

10 Lo s A ngele s,  C a l i f . P a c i f i c  South w es t

(2 ) Fo r eac h  o f  th e  te n  c i t i e s ,  th e  fo ll o w in g  fo u r  ty p e s  o f  
b u i ld in g s  a re  c o n s id e re d :

S in g le  fa m il y  d w e ll in g
M u lt i- fa m il y  low  r i s e  a p a r tm e n t b u i ld in g  
Low r i s e  o f f i c e  b u i ld in g  
R e ta i l  s to r e

(3 ) The m aj o r h e a t in g  an d c o o li n g  sy s te m s an a ly zed  f o r  ea ch  
b u i ld in g  ty p e  in  each  c i t y  a r e :

(a ) S o la r  H eati n g  and C ooling  (SH&C) -  d e f in e d  as c o n s i s t in g  
o f  a s o l a r  c o l l e c t o r  u n i t  f o r  h e a ti n g  a w a te r  s to ra g e  sy st em  and u t i l i z -  
z in g  h e a t ex ch an g ers  f o r  w a te r h e a ti n g  an d sp ace  h e a t in g  an d h o t w a te r  
f o r  th e  a b s o rp t io n  c o o li n g  sy st em . E l e c t r i c  r e s i s t a n c e  h e a t in g  i s  
as su med  a s  th e  ba ck up  en erg y  so u rc e  f o r  a l l  th r e e  a p p l i c a t io n s .  T h is  
sy st em  o f f e r s  s o l a r  w a te r an d sp ace  h e a t in g  an d sp ace  c o o li n g .
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(b) Solar with Heat Pump (SH&HPC) - consisting of a solar 
collector and heat exchanger system for space and water heating and a 
heat pump for space cooling and auxiliary heating. Additional heating, 
if required, is provided by an electric furnace. This system offers 
solar water and space heating.

(c) Solar Heat with Vapor Compression Cooling (SH&VCC) - 
consisting of a solar water and space heating system as in (b) and an 
electric vapor compression cooling system.

(d) Conventional Electric (EH&C) - assumed to consist of an 
electric hot water heater, an electric furnace for space heating, and 
an electric vapor compression air conditioner.

(e) Heat Pump (HPH&C) - Assumed consisting of an electric 
vapor compression heat pump for space heating and cooling and an elec­
tric hot water heater. Auxiliary heating is assumed to be provided by 
an electric furnace.

If system (a) is found cost-effective, it is concluded that 
solar heating and cooling is cost-effective, while if system (b) or (c) 
is found economic then it may be stated that only solar heating is cost- 
effective.

(4) For the solar system options, tubular glass solar collectors, 
with an output efficiency of 0.45 and installed with a tilt at the angle 
of latitude are assumed. The optimum size of the collector within the 
constraints of the roof area is computed for each case.

(5) In all cases, an equipment life cycle of 20 years is assumed.

(6) A projected solar collector cost in 1990 of $4.50 (installed, 
1975 dollars) is used throughout the analysis.

The additional cost of the storage, controls, and other auxiliaries 
for the solar system are taken from a Stanford Research Institute study(9) 
while the differential costs of the heat pump and absorption air condi­
tioner are taken from a General Electric study.(10)

(7) Of the four types of buildings, single family dwellings are 
assumed to be owned by the occupant while the other three are assumed to 
be operated commercially. Thus, for the single family dwellings, capital 
expenditure incurred for installing the heating and cooling system is 
considered part of the mortgage and a tax deduction at a tax rate of 25 
percent is computed.

For the other three building types, the capital costs of the heat­
ing and cooling systems are depreciated on a straight line basis, savings
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in energy costs are adjusted downward by 50 percent to reflect the 
corporation tax rate, and a return on investment criteria is used for 
determining cost-effectiveness.

(8) The costs of electricity used for computation of savings is 
the marginal rate at which the savings are expected to accrue rather 
than the base rate for the initial consumption levels. These marginal 
rates are shown in Table 5-1 along with the results.

(9) An annual inflation rate of 3-1/2 percent for increase in 
price of electricity is assumed.

(10) A home mortgage interest rate of 8-1/4 percent for purchase 
of solar equipment is assumed.

5.2.3 MITRE Study Results

Selected results to highlight the major conclusions are presented 
below.

Table 5-1 gives the results for a single family dwelling for two 
separate sets of economic comparisons:

(1) Solar heating and solar absorption cooling (SH&C) vs. con­
ventional total electric heating and cooling (EH&C),

(2) Solar heating with electric vapor compression cooling (SH& 
VCC) vs. conventional electric heating and cooling (EH&C).

The table projects substantial annualized cost savings for a solar 
heating and cooling system over conventional total electric systems for 
seven out of the ten cities. In Fort Worth, Texas, and Seattle, Wash­
ington, the two systems are projected to be competitive while a con­
ventional total electric system is more economical in Miami, Florida.

Substantial annualized savings are also projected for a solar 
heating and electric vapor compression cooling system over a conven­
tional electric heating and cooling system in eight cities, while in two 
cities the savings are minimal.

Similar analysis conducted for the other three types of buildings 
(not presented here in detail) showed a substantial cost advantage 
(though not as great as for single family dwellings) of solar heating 
systems over conventional total electric systems.

A separate analysis (not detailed here) comparing a solar heating 
system with a heat pump cooling system with a total electric heat pump 
system indicated that the solar system was more economic for single and
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multi-family dwellings while the heat pump was cost-effective for low 
rise commercial buildings and retail malls.

MITRE estimates based on data in the General Electric study(^0) 
show that residential buildings account for about 56 percent of the 
total volume of all residential and commercial buildings. Moreover, not 
all commercial buildings are heated or cooled for the entire 24-hour 
duration every day.

Thus, it may be concluded that with a projected solar collector 
cost of $4.50 per square foot, solar heating will be substantially more 
cost-effective than conventional electric or heat pump heating systems 
in nearly all the ten cities analyzed. Further analysis is needed to 
relate these locations to the entire country to arrive at valid national 
projections.

5.3 Government Procurement Methods

In this section the traditional procurement methods used in the 
government are compared with more appropriate ones for use in SEGBP.
The section also describes the Experimental Technology Improvement 
Program (ETIP) briefly because it is somewhat relevant to the procure­
ment of solar systems for SEGBP.

5.3.1 Lowest Purchase Price vs. Lowest Life-Cycle Costs

The Federal government traditionally procures products for its use 
on a lowest purchase price basis. While such a method of procurement 
provides an incentive for achieving lower production costs, it has other 
drawbacks. It does not adequately focus industry's attention on opera­
tions and maintenance aspects of a product nor does it expressly reward 
any innovative efforts directed towards longer, more efficient, and 
reliable performance of a product.

An alternative cost criterion for procurement of a product is life 
cycle costing (LCC). The concept of life-cycle costing is essential to 
the evaluation of solar technology, which is characterized by higher 
first costs than conventional equipment but higher costs which may be 
offset by zero fuel costs.

A spohisticated life-cycle cost analysis would have to take a large 
number of factors into consideration (e.g., discount rate, general rate 
of inflation, specific rate of cost increases for alternative fuels, tax 
considerations where applicable etc.) Each of these factors, in turn, 
leave various components. A factor such as discount rate may be assummed 
(i.e., 0MB's assumed discount rate of 10 percent) or may be derived from 
other factors in a given case and used as a criteria for evaluation.
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With a methodology for conducting LCC defined, a need will still 
exist for specifying values that may be assumed in all analyses. These 
guidelines will have to include, at the least projected competitive fuel 
costs, life expectancy of equipment capital and maintenance costs, dis­
count rates, inflation rates, and tax rates. Depending on the methodology 
chosen, this list may grow significantly larger. Further, annual up­
dates of these guidelines would probably be requied.

Although the LCC method utilizes projections and estimates that are 
not firm figures in an accounting sense, it is still a more appropriate 
method and encourages improvements in a product as well as its produc­
tion methods and is thus preferable.

A number of benefits accrue to the nation by substituting solar 
energy for other energy sources. It is a domestic source of energy and 
contributes to the balance of trade surplus. In its utilization, there 
are no direct pollutant emissions. (This is not true in a total energy 
sense since energy and power from polluting sources may be required in 
the manufacture of solar systems.) There is also the potential of 
exporting solar systems if an efficient industry for manufacture of 
solar systems is developed in the United States.

These hard-to-quantify and somewhat indirect, but very important, 
benefits are sometimes aggregated into the concept of "Total National 
Value." In the final version of this Plan, a careful definition of this 
concept will be presented.

It is not possible to account for these national level considera­
tions in a LCC analysis conducted on a building-by-building basis. It 
does, however, appear important to take the first steps toward eventual 
widespread use of solar heating and cooling (and reduced oil imports) 
even if the economics do not overwhelmingly dictate their use. Perhaps 
an overall value-based adjustment should be used in deciding whether or 
not a slightly uneconomic solar system should be installed.

5.3.2 Experimental Technology Incentives Program (ETIP)

The objective of this program is to find ways to stimulate civilian 
R&D and the application of R&D results so as to improve productivity in 
government and industry.

The program strategy is to design and conduct policy experiments in 
close cooperation with the relevant agencies. The main areas of activity 
of ETIP are in governmental procurement, governmental regulation, civilian 
R&D, small business problems and Federal financial assistance programs.

Most of the above areas relate to one or more facets of the overall 
task of substantive solar energy utilization in the United States. Of
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immediate interest to the SEGBP is the ETIP involvement in policy ex­
periments relating to the procurement of Federal buildings and finished 
goods for all levels of governments. ETIP is presently working with GSA 
in the design and conduct of experimental procurements of air condition­
ers and hot water heaters, among other products. Each experiment lasts 
three years so as to give suppliers sufficient lead times to plan signi­
ficant innovations. ETIP and GSA are using life-cycle costing and value 
incentive clauses in the above procurements.

FEA is cooperating with ETIP in its development of procurement 
arrangements for solar energy equipment.
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6.0 IMPLEMENTATION PLAN

In order to achieve the goals stated above, an aggressive Project 
must be initiated which will take into account the requirements of 
legislation (including some pending legislation if adopted) , the poten­
tial size of the government buildings market (new and retrofit), pro­
cedures for performing life-cycle cost analyses, innovative methods of 
procurement to promote the utilization of new technologies, and the size 
and structure requirements for the solar industry in order to meet cost 
and reliability objectives.

This section discusses a proposed methodology for treating these 
issues and subsequently achieving the goal of sufficiently stimulating 
the development of a solar energy industry such that the total consump­
tion of energy for residential and commercial space conditioning will be 
significantly reduced.

6.1 Strategy

The strategy of the SEGBP is to provide an interim market for solar 
energy devices through the use of government buildings applications.
The formation of this interim market should be appropriately time phased 
in order to:

• Allow for the parallel development of manufacturing capa­
bility, distribution networks, installation expertise, 
integration with the existing HVAC and construction indus­
tries, and experience in servicing;

• Encourage an evenly graduated increase in market demand, 
suitably distributed over the various regions of the 
country.

The early tasks of the project will focus on the development of 
quantitative goals in terms of market size/production capability and 
the resultant system costs. At the same time, LCC procedures and avail­
able solar systems having been disseminated to the participating agencies, 
LCC analyses will begin. Integrating the preliminary results of the LCC 
analyses and production capability goals, a procurement schedule will be 
formulated. Large-scale time-phased procurement commitments will be made 
as early as possible, thus allowing the industrial segment to schedule 
the development of its production capability At this point, procure­
ment strategies which will promote maximum agency participation within 
the government and industrial initiative in terms of seeking out non­
government markets will be finalized.

In terms of emphasis placed on specific solar applications, the 
immediate focus (1977-78) will be on solar hot water heaters. This is 
advantageous because (1) the technology is ready for commercialization
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now,  an d (2 ) a p p l i c a t io n  w i l l  e n t a i l  a l a r g e  nu mber o f  i n s t a l l a t i o n s  
r a th e r  th an  a l a r g e  vo lu m e o f  c o l l e c t o r s .  T h is  s i t u a t i o n  w i l l  g iv e  th e  
p r o j e c t  an  i n i t i a l  t h r u s t  in to  an  a re a  whe re  s u c c e s s  i s  r e l a t i v e l y  
c e r t a i n .  Em ph as is  on  nu mber o f  i n s t a l l a t i o n s  o v e r vo lu me o f c o l l e c t o r s  
w i l l  h e lp  c r e a te  th e  r e q u ir e d  d i s t r i b u t i o n  n e tw o rk s an d i n s t a l l a t i o n  an d 
s e r v ic e  e x p e r t is e  t h a t  w i l l  be  nee ded  to  h a n d le  th e  g r e a t e r  vo lume o f 
c o l l e c t o r s  in  th e  l a t e r  p h a se s  o f th e  p r o j e c t .

As s o la r  h e a t in g  te c h n o lo g y  be co mes  mo re r e l i a b l e ,  h e a t in g  a p p l i ­
c a t io n s  w i l l  b e g in  (1 9 7 8 -7 9 ) . At f i r s t ,  i t  i s  e x p e c te d  t h a t  s o la r  
h e a t in g  co mpo ne nt s w i l l  be  a p p li e d  to  DOD i n s t a l l a t i o n s  o r  o th e r  a p p l i ­
c a t io n s  whe re  o p e r a t io n s  ca n  be  c lo s e ly  c o n t r o l l e d  an d m o n it o re d  u n t i l  
t h e i r  v i a b i l i t y  i s  c e r t a i n .  At t h i s  ju n c tu r e ,  a p p l i c a t io n s  w i l l  be 
so u g h t w hi ch  w i l l  m ax im iz e p u b l ic  e x p o su re ; i . e . , p o s t  o f f i c e s ,  N a ti o n a l 
P a rk  S e rv ic e  b u i ld in g s ,  e t c .  A p p li c a ti o n s  su ch  a s  t h e s e ,  a g a in , w i l l  
n o t  a t  th e  b e g in n in g  r e q u i r e  g r e a t  vol um es  o f c o l l e c t o r s  b u t ,  r a th e r ,  
w i l l  a f fo r d  th e  o p p o r tu n it y  f o r  a l a r g e  nu mber o f  i n s t a l l a t i o n s .  Tow ard  
th e  en d o f t h i s  p e r io d ,  l a r g e r  vo lume a p p l i c a t i o n s ,  p a r t i c u l a r l y  w i th in  
DOD, w i l l  be  so u g h t.

S o la r  c o o li n g  an d d e h u m id if ic a t io n  a re  th e  l e a s t  advan ce d o f th e  
s o l a r  sp ace  c o n d it io n in g  te c h n o lo g ie s , th u s ,  r e s u l t s  o f  RD&D e f f o r t s  
w i l l  be  c r i t i c a l  in  d e te rm in in g  th e  d i r e c t i o n  o f t h i s  p hase  o f  th e  p ro ­
j e c t .  Bec au se  o f t h i s ,  m a jo r em phas is  w i l l  n o t b e g in  in  th e s e  a re a s  
u n t i l  th e  19 79 -8 1 ti m e p e r io d .  I n i t i a l  a p p l i c a t io n s  w i l l  be  so ugh t in  
c o n t r o l l e d  s i t u a t i o n s .  B ec au se  th e s e  te c h n o lo g ie s  r e q u i r e ,  in  g e n e r a l ,  
l a r g e r  i n s t a l l a t i o n s ,  t h i s  p h asin g  i s  c o m p a ti b le  w it h  th e  g e n e ra l sche me 
o f  p ro m oti ng  l a r g e r  volu m es  o f c o l l e c t o r  p ro cu re m en t in  th e  l a t e r  p h a se s  
o f  th e  p r o j e c t .

6 .2  Im p le m en ta ti o n  T as ks

In  o rd e r  to  c a r ry  o u t th e  s t r a te g y  d is c u s se d  a b o v e , a numb er o f 
t a s k s  a re  p ro p o se d , in c lu d in g :

(1 ) Q u a n t i ta t iv e  Goa l Dev elop men t

(2 ) A ss es sm en t P ro c e d u re  De ve lopm en t

(3 ) Management  an d Fundin g D e f in it io n

(4 ) In fo rm a ti o n  D is se m in a ti o n

(5 ) E x ecu ti o n  o f  A sse ss m en ts

(6 ) D e f in it io n  o f Minimum SEGBP P u rc h ase  G e n e ra ti o n  R equir em en ts

(7 ) Dev elop men t o f P ro cure m en t S t r a t e g i e s .
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These tasks, their functional relationships, their subtasks (in ovals) 
and their results (in diamonds) are depicted in Figure 6-1.

6.2.1 Quantitative Goal Development

The Quantitative Goal Development task will essentially focus on 
defining the required size and makeup of the solar industry given 
certain collector cost goals.

Various recent studies have generated data which could be synthe­
sized to develop "break-even" costs for collectors in various regions of 
the country. An analysis of cost decreases brought on by increases of 
production will identify the cumulative production capability of industry 
required to achieve these "break-even" costs. The regional applicability 
of solar systems as outlined in these studies may also be used to define 
the regional emphasis of this project.

The size stratification of the industry should also be analyzed 
in this task. On the one hand, specific manufacturers should be of 
adequate size to realize the benefits of volume production. On the 
other hand, Federal support should be equitably distributed between 
large and small businesses. Smaller regional markets may warrant 
smaller regional production capabilities. In these cases, the higher 
production costs resulting from lower economies of scale may be offset 
by lower distribution costs. In either case, antitrust considerations 
should be analyzed.

The results of this subtask will be a definition of the size and 
structure requirements for the solar energy industry. Minimum produc­
tion size requirements will also need to be determined in order to iden­
tify the extent of government commitments required to support each 
individual producer. Given the degree to which a particular producer is 
automated, a level of production depending on economic optimization and 
physical limitations (In terms of primary materials flow, machinery, 
labor, etc.) will need to be identified. Various levels of automation 
should result in a step function relating production costs to production 
capacity. These step functions should also take into consideration 
various levels of vertical (primary, secondary, and finished product 
flow) integration and horizontal (distribution, installation, and ser­
vice) integration. Cumulative production capability milestones should 
also be specified along with their resultant systems costs. The latter 
output will be of use in justifying the use of projected component costs 
("should costs") rather than current actual component costs in the LCC 
analyses.

6.2.2 Assessment Procedure Development

There are four subtasks involved in developing the assessment 
procedure:
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(1) Development of standard LCC procedures

(2) Development and justification of "Total National Value" 
concepts

(3) Standardization of performance specifications

(4) Definition of required legislation and/or agency executive 
action to do assessments.

Although LCC procedures are, in general, relatively straightfor­
ward, there are several specifics involved here which complicate the 
situation. Because some diversity exists between agencies in accounting 
and cost analysis procedures, guidelines will have to be developed to 
assure that the analyses will be performed by a standard methodology.

Beyond the cost savings which may be accrued by basing procurement 
decisions on LCC analyses, the government should also extend its evalua­
tion to the total costs and benefits that may be realized by the Nation. 
In light of this "Total National Value," solar heating and cooling may 
be perceived as a system providing a variety of material needs in terms 
of pollution reduction, export market potential, and increased national 
energy self-sufficiency.

A macroeconomic analysis should be conducted to evaluate and quan­
tify the impact of establishing a solar heating and cooling industry 
with regard to these material needs. The macro-effects should then be 
normalized to a per square foot of collector basis, and the life-cycle 
cost of the solar system adjusted accordingly.

It is imperative that a standard set of reliable performance 
specifications of solar components be made available to participating 
agencies so that reliable LCC analyses may be performed. Manufacturers' 
claims may have to be verified by ERDA and NASA.

Finally, the conditions under which assessments must be conducted 
should be clearly defined. Current proposed legislation should be 
responsive to the physical constraints of performing assessments of 
existing buildings. A consensus should be sought among the partici­
pating agencies to define those existing buildings (in terms of size 
and/or energy consumption) that will be required to undergo the assess­
ment.

6.2.3 Management and Funding Definition

There are four subtasks within the Management and Funding Defini­
tion task:
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(1) Define the responsibilities of participating agencies

(2) Define strategies that will encourage agency participation

(3) Define funding authorization framework

(4) Define project management arrangements.

It is necessary to delineate the specific roles and responsibilities 
of the various agencies involved in this program to facilitate its ef­
fective and efficient management.

The primary concern of FEA is that SEGBP be directed toward the 
overall goal of the rapid commercialization of solar equipment. This 
is ensured by large purchases of solar equipment and installation of 
such equipment; the former encourages uses of large volume production 
techniques while the latter helps establish an infrastructure of instal­
lation and servicing industries capability. FEA, therefore, will only 
monitor the Project from an overall policy and goals standpoint.

The primary responsibility for the operational aspects of the 
Project will be assigned to appropriate agencies, perhaps to the Depart­
ment of Defense and the General Services Administration. Since these 
agencies own a large fraction of the buildings under consideration, they 
could be responsible for the on going day-to-day management of the 
project. USPS and VA could have responsibility procuring and installing 
solar equipment for their own buildings.

ERDA will be the main agency providing technical support to the 
Project. Such support will cover all phases of the Project, ranging 
from preparation of functional specifications of the equipment to be 
procured to the continuing and final evaluation of the program. NASA 
and NBS will provide technical assistance to ERDA on an as-needed basis 
in ensuring the technical integrity of the program.

At present, ETIP has been conducting policy experiments in order to 
find ways to stimulate desirable technological change so as to improve 
productivity in government and industry. ETIP, in close cooperation 
with the participating agencies, helps design policy experiments, and, 
when appropriate, it provides funds to cover the extraordinary costs 
associated with conducting the experiments. In return, ETIP requests 
its agency partners to make a serious high-level committment to the 
conduct of the experiments, and contribute their own resources and 
staff. In this manner, actual experience with policy change is ob­
tained, which is intrinsically better than speculation about hypothetical 
change; those who would implement subsequent formal policy change are 
gaining firsthand knowledge of the change, which should expedite the
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transition; given the proposed change is worthwhile, those people occupy­
ing decision points are well informed as to the efficacy of this propo­
sition. SEGBP, with ETIP, should work towards developing such a strategy 
to be applied in expediting the transition to solar heating and cooling 
in government buildings.

A funding authorization framework will have to be developed which 
will allow for the guarantee of a substantial market but still offers 
effective management control.

The task force developing FEMP considered two alternative funding 
methods, (1) "fenced" funding analogous to that used in EPA pollution 
abatement and (2) single agency funding. The "fenced" funding concept 
provides reasonably effective management control and a high level of 
agency accountability, and there is a precedent for such an approach. 
Preliminary discussions indicate that DOD would prefer to operate in 
this manner. However, in the case of FEMP, it was concluded that it 
would be difficult to define exactly what should or should not be in­
cluded. This situation also exists, to some extent, with solar appli­
cations. It was felt by the task force that agency inputs are likely to 
be affected by a perception that funds used for energy conservation are 
obtained at the expense of mission funds and that the multiplicity of 
administrative and Congressional reviewers would result in very uneven 
treatment. For these reasons, single agency funding was recommended for 
FEMP.

One alternative would be to fund the participating agency:

(1) For the conduct of the assessment (up to 0.1 percent of the 
total project cost);

(2) Where the splar alternative is the most cost effective on a 
LCC basis, fund the agency at a level which would cover the 
incremental cost of the solar system on an initial cost basis.

This second part of the proposition could have numerous alterna­
tives. The LCC analyses could be performed with current collector 
capital costs. If the analysis shows that the system is not cost- 
effective using current collector costs, "should costs" might be used.
In this manner, funding can be obligated for future years on the basis 
of expected costs. Similar adjustments may be performed with regard to 
projected alternative fuel costs. Thus, different levels of feasibility 
would be identified on a temporal basis and funding could be phased 
accordingly.

6.2.4 Information Dissemination

Information concerning available solar systems, systems performance 
and LCC and building performance assessment procedures will have to be
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made available to key persons in participating agencies. The present series of Federal Workshops on Building Science and Technology being conducting by the NBS Center for Building Technology, Institute for Applied Technology has offered an excellent forum for representatives of government agencies to discuss a broad range of topic related to 
building design and construction. One of these workshops highlighted Solar Heating and Cooling Demonstrations within the government. Such efforts should be expanded for SEGBP.

In addition to the workshops, a procedural manual and catalog of performance specifications should be developed and updated regularly.
GSA has published three handbooks concerning the design of energy con­servation features within Federal buildings. Over 5,000 copies of the first handbook, "Energy Conservation Design Guidelines for Federal Office Buildings" (March 1974) have been distributed to members of the 
construction industry. The second handbook, "Energy Conservation Guide­lines for Existing Office Buildings" (June 1975), addressed the issue of 
renovating existing buildings for energy conservation purposes. The third handbook (December 1975) discusses conservation guidelines in building operations. Handbooks similar to these, emphasizing LCC pro­cedures, should be developed for SEGBP, as well as FEMP.

6.2.5 Assessments

Assessments will have to be carried out on a'case-by-case basis. Because of the potential cost in time and manpower involved in assessing the Government's 2.7 x 10^ square feet of building space, it would be 
desirable to develop a quick and inexpensive method of doing the assess­
ments both in the case of retrofit and new construction.

Three categories of buildings should be considered for assessment: existing, planned, and proposed. It is hoped that the current managers of existing buildings will carry out the assessments of these struc­
tures. Planned buildings, those for which detailed plans have already been drawn, similarly should be assessed by their prospective managers. Projected buildings, those for which a projected need exists and are in the conceptual design stage but have not, as yet, reached the detailed design stage, may require a specialized contractor (under contract to FEA or the prospective manager) to execute the assessment.

6.2.6 Minimum SEGBP Purchase Generation Scheme

This task should, essentially, synthesize the results of all the previous tasks. It should result in a procurement schedule which repre­sents an evenly graduated increase in market demand, suitably distri­buted over the various regions of the country.
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6 .2 .7  P ro cure m ent S t r a te g i e s

The p ro cu re m en t s t r a t e g i e s  sh o u ld  be  d e s ig n ed  w it h  two  o b je c t iv e s  

in  mind:

(1 ) S im p l ic i ty :  P o t e n t i a l  s o l a r  energ y  co mpo ne nt  m a n u fa c tu re rs „ 
an d ven d o rs  sh o u ld  n o t be  su b je c te d  to  e x c e s s iv e  " re d  ta p e .

(2 ) Ag ency an d I n d u s t r i a l  I n i t i a t i v e :  P a r t i c i p a t i n g  i n d u s t r i e s  
sh o u ld  be  enco ura ged  to  comm it as much o f t h e i r  own re so u rc e s  
a s  p o s s ib le ;  i n d u s t r i e s  sh o u ld  be  enco ura ged  to  se e k  o u t no n­

go ve rn m en t m ark e ts .

In  o r d e r  to  ach ie v e  th e  f i r s t  o b j e c t iv e ,  p o t e n t i a l  v e n d o rs  sh o u ld  
o n ly  hav e to  d e a l w it h  a s in g le  ag en cy  in  each  g iv en  a p p l i c a t io n .

The  se cond  o b je c t iv e  in  te rm s o f th e  go ver nm en t a g e n c ie s , may be  
ap p ro ached  by e v a lu a t in g  a g e n c ie s ' p ro p o sa ls  on  th e  b a s i s  o f  th e  amo unt  
o f  c o s t - s h a r in g  th ey  a re  w i l l i n g  to  u n d e rta k e  w it h  SEGBP in  each  p a r­
t i c u l a r  a p p l i c a t io n .  I n d u s t r i a l  i n i t i a t i v e  may be  pr om ot ed  by r e q u ir in g  
m a n u fa c tu re rs  to  se ek  co m m er ci al  o u t l e t s  f o r  t h e i r  co m po ne nt s ( e . g . ,  fo r  
ev ery  th r e e  sq u a re  f e e t  o f c o l l e c t o r  so ld  to  th e  gov ern m en t, th e  manu­
f a c t u r e r  m us t s e l l  on e sq u a re  f o o t  to  th e  p u b l ic  s e c to r ) .

The q u e s t io n  o f l a r g e  v s . sm a ll  m a n u fa c tu re rs  m us t a l s o  be  ad ­
d re s se d  h e re . I t  has be en  fo und t h a t  th e  minimum s i z e  f o r  an  au to m ate d  
f l a t —p l a t e  c o l l e c t o r  p ro d u c ti o n  l i n e  i s  on e m i l l io n  sq u a re  f e e t  p e r  y e a r 
(tw o 8 -h o u r s h i f t s  a t  500,0 00 sq u a re  f e e t  p e r s h i f t ) .  P ro cu re m en t,  
e s p e c i a l l y  from  new m a n u fa c tu re rs , sh o u ld  be  s e n s i t i v e  to  t h i s  l im i t a ­

t io n .
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ACTIVITIES IN THE AGENCIES/DEPARTMENTS

D ep ar tm en t o f D ef en se  has o v e r  400 ,0 00  b u i ld in g s  in c lu d in g  2 .1  
b i l l i o n  sq u a re  f e e t .  Some o f DoD s o l a r  energ y  an d c o n s e rv a t io n  r e la te d  

a c t i v i t i e s  a r e :

(1 ) En ergy  C o n se rv a ti o n  In v e s tm e n t Pr og ra m  -  d e s ig n ed  to  make 
e x i s t i n g  b u i ld in g s  l e s s  ener gy  i n te n s iv e  th ro u g h  a p ro p o se d  $1 .3 5  b i l l i o n  
s ix - y e a r  r e t r o f i t  pro gr am . Of t h i s ,  $138 m i l l io n  i s  r e p re s e n te d  fo r
FY 19 76 . A ve ra ge  a m o r t iz a ti o n  o f  th e s e  FY 197 6 p r o j e c t s  i s  ab o u t fo u r 

y e a rs .

(2 ) DOD i s  i n s t a l l i n g  50 s o l a r  h e a t in g  u n i t s  in  DOD re s id e n c e s
a t  some  11 Army, Na vy, and A ir  F o rc e  i n s t a l l a t i o n s  an d a l s o  i s  i n s t a l l ­
in g  a s o l a r  h e a t in g  an d c o o li n g  sy st em  on a new a d m in i s t r a t io n  and 
c la ss ro o m  b u i ld in g  in  F o rt Ho od , T ex as .

(3 ) DOD i s  i n v e s t i g a t i n g  th e  p o s s i b i l i t y  o f h e a t in g  d o m esti c  ho t 
w a te r  f o r  two d i s p e n s a r ie s  an d n in e  BOQ/BEQs.

U n it ed  S ta te s  P o s ta l  S e rv ic e  has 33 ,0 00 f a c i l i t i e s  a g g re g a ti n g  over 

185  m i l l io n  sq u a re  f e e t .

USPS h as two s o la r  u t i l i z a t i o n  p r o j e c t s :

(1 ) U .S . P o st O ff ic e  in  R id le y  P a rk , P a . ,  o f ab o u t 6500  sq u a re  f e e t .  
The s o l a r  sy st em  w i l l  a s s i s t  a c o n v e n ti o n a l b o i l e r  an d a i r  c o n d it io n in g  
sy s te m . T h is  ex peri m en t w i l l  e x p lo re  ec on om ic  and p r a c t i c a l  a s p e c ts  th e  
s o l a r  sy st em  and th e 'o p e r a t i o n s  an d m ain te n an ce  c o s ts  w i l l  be  m ea su re d 
f o r  two y e a r s .

(2 ) The  Main  P o s t O f f ic e  in  B o u ld e r,  C o lo ra d o , w i l l  be  r e t r o f i t t e d  
w it h  a su p p le m en ta l s o l a r  sy s te m  f o r  h e a ti n g  an d c o o li n g . T his  i s  a 
j o i n t  ERDA-USPS p r o j e c t .

G en era l S e rv ic e s  A d m in is tr a ti o n  i s  r e s p o n s ib le  f o r  10 ,0 00  f e d e r a l ly  
owne d o r  le a se d  b u i ld in g s  w it h  250  m il l io n  sq u a re  f e e t  o f  sp a c e . S in ce  
85 p e rc e n t  o f th e s e  b u i ld in g s  w i l l  s t i l l  be  in  o p e r a t io n  in  200 0 AD, 
r e t r o f i t  o r  m o d if ic a t io n  to  c o n se rv e  energ y  i s  mos t d e s i r a b l e .

(1 ) GSA p u b li sh e d  a s e r i e s  o f th r e e  ha nd bo ok s d e a l in g  w it h  ener gy  
c o n s e rv a t io n  in  e x is t i n g  an d new o f f i c e  b u i ld in g s .

(2 ) GSA re d u ced  en erg y  co nsu m ption  by a p p ro x im a te ly  30 p e rc e n t 
o v e r two  y e a r s . Ther e i s  a p o t e n t i a l  f o r  a f u r th e r  10 p e rc e n t  re d u c ti o n  
by  m ak in g p ru d en t in v e s tm e n ts .
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(3 ) In  two d e m o n s tr a ti o n  p r o j e c ts  in  M an c h este r,  N.H . an d Sag in aw , 
M ic h .,  800 0 and 4600  sq u a re  f e e t  c o l l e c t o r s  w i l l  be  u se d .

N a ti o n a l P ark  S e r v ic e . The V i s i t o r  C e n te r , B ig horn  Can yon  N a ti o n a l 
R e c re a t io n a l  Are a n e a r  L o v e l l , W yo ., w i l l  ha ve  a 25 00  sq u a re  f e e t  o f 
g la s s -c o v e re d  s o l a r  p a n e ls .  The re  w i l l  be  a ro ck  h e a t  s to r a g e  sy st em  in  
th e  b u il d in g  fo r  h e a t in g  an d c o o li n g .
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A d r a f t  o f  t h i s  docu m en t,  d a te d  Jan u a ry  2 2 , 1976 , wa s e x te n s iv e ly  
c i r c u l a t e d  f o r  re v ie w  among a nu mbe r o f F e d e ra l a g e n c ie s . Many o f  th e  
comm ents an d su g g e s ti o n s  r e c e iv e d  as a r e s u l t  o f  t h i s  rev ie w  ha ve  be en  
in c o rp o ra te d  in  th e  p re s e n t  d r a f t .  O th er comm ents a r e  l i s t e d  belo w , to  
be  c o n s id e re d  f o r  in c o r p o r a ti o n  in  su b seq u en t d r a f t s .

T im e li n e ss  o f SEGBP

The q u e s t io n  was  f o r c ib ly  r a i s e d  a s  to  w h e th er SHACOB (w it h  th e  
e x c e p ti o n  o f  h o t- w a te r  su p p ly ) i s  re ad y  to  be  in tr o d u c e d  i n to  th e  no rm al  
o p e r a t io n  o f  F e d e ra l b u i ld in g  a c t i v i t i e s  w it h o u t th e  c lo s e  s u p e rv is io n  
an d t e n t a t i v e  ap pro ac h  im p li ed  i n  an  RD&D pro gra m . I f  th e  an sw er  to  
t h i s  q u e s t io n  i s  n e g a t iv e , i t  w ould  be  more a p p r o p r ia te  to  c o n s id e r  th e  
a c t i v i t i e s  covere d  in  t h i s  P la n  a s  e x te n s io n s  o f  th e  ERDA RD&D pr og ram  
th a n  as a some wh at s e p a ra te  SEGBP.

Emph as is  on  In d u s tr y

S in ce  th e  p ri m ary  pu rp o se  o f  SEGBP i s  to  s t im u la te  th e  dev el opm en t 
o f  a s o l a r  in d u s t r y  r a th e r  th an  to  sa v e  c o n v e n ti o n a l en erg y  co nsu m ption 
in  F e d e ra l b u i ld in g s ,  i t  wa s su g g e s te d  th a t  t h i s  em phasi s be  made more 
c le a r  th ro u g h  th e  o rg a n iz a t io n  an d c o n te n t o f  th e  P la n .

C o o rd in a ti o n  w it h  O th er Pro gr am s

S e v e ra l com ments em phas iz ed  th e  n e c e s s i ty  o f  c lo s e  c o o rd in a ti o n  
w it h  o th e r  F e d e ra l p ro g ra m s,  su ch  a s th e  ERDA S o la r  Ene rg y RD&D pr og ram  
an d th e  F e d e ra l En ergy  Ma nag ement  Pr og ram (FEM P), e x p re s s in g  a ju dg m en t 
t h a t  th e  f i r s t  d r a f t  d id  n o t a d e q u a te ly  s t r e s s  t h i s  r e q u ir e m e n t.  In  
p a r t i c u l a r ,  i t  was  p o in te d  o u t t h a t  a s u b s t a n t i a l  netw ork  o f  a sse ssm en t 
an d r e p o r t i n g ,  re q u ir e d  f o r  FEMP sh o u ld  be use d f o r  SEGBP. On th e  o th e r  
hand , some  re v ie w e rs  su g g e s te d  th e  in c lu s io n  o f  su ch  a c t i v i t i e s  a s 
in s t r u m e n ta t io n  and d a ta  c o l l e c t i o n  i n  SEGBP whi ch  a re  e x te n s iv e ly  
in c lu d e d  in  th e  RD&D pr og ra m  an d wh ose in c lu s io n  h e re  m ig ht be  c o n s id e re d  
re d u n d a n t.  Bot h ty p es o f  commen t em phasi ze  th e  need  f o r  c o o r d in a ti o n  
be tw ee n pro gra m s and f o r  o v e r a l l  sy st em  o p t im iz a t io n .

Fu nd in g

Many com me nts  em ph as iz ed  th e  need  fo r  a d d i t io n a l  fu n d in g  to  any 
ag en cy  w hic h i s  g iv en  s u b s t a n t i a l  a d d i t i o n a l  r e s p o n s i b i l i t y  u n d e r SEGBP. 
T his  i s  re c o g n iz e d  a s  a c r i t i c a l  p o l ic y  q u e s t io n  fa c in g  p r o j e c t  im p le ­
m e n ta ti o n .
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R e g io n a l iz a t io n

Comments s t a te d  t h a t  SHACOB i s  s i t e - s p e c i f i c  in  i t s  t e c h n ic a l  
e f f e c t i v e n e s s  and econ om ic  v i a b i l i t y .  T h is  ma kes r e g io n a l  c o n s id e r a ti o n s  
im p o r ta n t,  and recommends  th e  in c lu s io n  o f  FEA R eg io n a l O f f ic e s  as  
im p o rta n t p a r t i c i p a n t s  in  SEGBP.

Econom ic V ia b i l i ty  o f SHACOB

S e v e ra l re v ie w e rs  r a i s e d  th e  q u e s t io n  as to  w h e th er SHACOB wo uld 
e v e r be  eco n o m ic a ll y  v ia b le  a t  a s u f f i c i e n t  l e v e l  to  su p p o r t an  in d u s t r y ,  
an d c o n se q u en tl y  w heth er  SEGBP i s  j u s t i f i e d .  Some th o u g h t th e  p r e s e n ta ­
t io n  s u f f e r e d  fro m o v e r-o p ti m is m . Even i f  SHACOB i s  l i k e l y  to  become 
eco n o m ic a ll y  v ia b le ,  th e  P la n  sh o u ld  n o t o v e re s ti m a te  SEGBP*s e f f e c t i v e ­
n e ss  in  re d u c in g  c o s ts .  In  a d d i t i o n ,  s e v e ra l  q u e s ti o n e d  th e  s p e c i f i c  
e s t im a te s  o f c o s t r e d u c t io n s ,  pay bac k p e r io d s  an d t h e i r  im p ac ts  on 
m a r k e ta b i l i t y .  I t  was p o in te d  o u t th a t  c o s t  re d u c t io n s  m ig h t be  ex p ec te d  
in  s o l a r  c o l l e c t o r s ,  b u t n o t i n  th e  co mpo ne nt s o f s o l a r  sy s te m s whi ch  
a re  e s s e n t i a l l y  c o n v e n ti o n a l.

L if e -C y c le  C ost in g  (LCC)

A numb er o f s p e c i f i c  c r i t i c i s m s  an d c a v e a ts  wer e e x p re sse d  w it h  
re g a rd  to  th e  a d o p ti o n  o f  LCC. I t  was  rec ommende d t h a t  LCC p ara m ete r 
v a lu e s  be  d e te rm in ed  by Phas e I I  s u rv e y s , n o t d u rin g  Phas e I  (P la n  
D ev el opm en t) . The u n c e r t a i n t i e s  o f  su ch p a ra m ete r v a lu e s  a s  l i f e t im e s  
f o r  e s s e n t i a l l y  u n t r ie d  sy s te m s w er e re m ar ke d o n . The nee d f o r  e x p l i c i t  
"c ookbook" g u id e l in e s  f o r  LCC a n a ly s i s  was s t a t e d .  The b u i ld in g -b y ­
b u i ld in g  n a tu re  o f LCC was  n o te d , as was  th e  re q u ir e m e n t f o r  LCC to  
c o v e r th e  com bin a ti on  o f  s o l a r  an d c o n v e n ti o n a l sy st em s u se d  in  ea ch  
c a s e . I t  was p o in te d  o u t t h a t  th e  d r a f t ' s  d i s c u s s io n  o f  LCC assumed  
t h a t  sy st em  r e l i a b i l i t y  co u ld  be  p re d ic te d  c o n f id e n tl y  a t  th e  tim e o f 
a n a l y s i s .

Two L ev e ls  o f L if e -C y c le  C o s ti n g

L if e - c y c le  c o s t in g  m et hodolo gy w i l l  be  use d in  two  ways in  SEGBP.
I t  w i l l  gu id e  th e  a sse ssm e n t o f SEGBP im pacts  a t  th e  r e g io n a l  and na ­
t i o n a l  l e v e l s ,  b e in g  a p p li e d  to  a g g reg a te d  c a te g o r ie s  o f  b u i ld in g s .  I t  
w i l l  a ls o  be  a p p li e d  on  a b u i ld in g - b y - b u i ld in g  b a s i s  w it h  f u l l  c o n s id e r ­
a t i o n  o f  th e  s p e c i f i c  d e ta i l e d  c h a r a c t e r i s t i c s  o f each  b u i ld in g ,  lo c a ­
t io n  and o p e ra ti n g  ag ency , i n  o rd e r  to  d e te rm in e  f o r  w hic h  b u i ld in g s  
s o l a r  eq uip m en t i s  in  f a c t  c o s t  b e n e f i c i a l  on an  LCC b a s i s .

"S hould  C o st s"

The  use  o f "sh o u ld  c o s t s "  in  LCC co m p u ta ti o n s in tr o d u c e s  th e  p o s s i ­
b i l i t y  o f  s u b s id iz in g  sy s te m s whi ch  may n e v er be  ec onom ic . I f  "s h o u ld  
c o s t s "  a r e  to  be  u se d , g r e a t  c a re  mus t be  ta k e n  to  av o id  t h i s  e f f e c t .
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C e r t i f i c a t i o n  and T e s ti n g

R ev ie w er s s t a t e d  th e  nee d f o r  c e r t i f i c a t i o n  an d t e s t i n g  by appro ved  
p r i v a t e - s e c t o r  f a c i l i t i e s ,  an d rec ommende d t h a t  su ch  c e r t i f i c a t i o n  be  
made a re q u ir em en t f o r  sy s te m  p ro cure m en t under SEGBP.

I n c lu s io n  o f O th er B u il d in g s

I t  was recommende d t h a t  c o n s id e r a ti o n  be g iv en  to  in c lu d in g  su ch  
F e d e r a l ly - a s s i s te d  b u i ld in g s  a s s c h o o ls , c o l l e g e s ,  h o s p i t a l s ,  an d HUD- 
su p p o rte d  low  an d m o dera te  income h o u s in g ; a ls o  t h a t  th e  p r o j e c t  be  
d e s ig n ed  and im ple m en te d in  su ch  a way a s to  en co u ra g e  e m u la ti o n  by 
s t a t e ,  c i t y  and county  g o v ern m en ts . I t  was  p o in te d  o u t t h a t  th e  FEA 
r e g io n a l  o f f i c e s  co u ld  p a r t i c i p a t e  in  t h i s  l a s t  a c t i v i t y .

U t i l i t y  I n te r f a c e  Pro ble m s

I t  was  p o in te d  o u t t h a t  re d u c in g  th e  t o t a l  lo ad  on p u b l ic  u t i l i t i e s  
by su ch  pr og ra m s as FEMP an d SEGBP, w h il e  c o u n ti n g  on  th e  u t i l i t i e s  fo r  
back-u p  ener gy  pose s s e r io u s  pro ble m s f o r  th e  u t i l i t i e s .

S ti m u la ti n g  In n o v a ti o n

A lt hough t h i s  was m en ti oned  in  th e  d r a f t  a s a p o s s ib le  pr oble m  some 
f e l t  t h a t  i t s  im p o rt an ce  wa s u n d e r s ta te d . A cce p ta nce  by th e  F e d e ra l 
Gov ernm en t cou ld  im pl y a p p ro v a l o f in a d e q u a te  d e s ig n s , r e s u l t  in  pu b­
l i c i z i n g  poor perf o rm ance  an d co n se q u en tl y  dam age  p u b l ic  a c c e p ta n c e , and 
s t u l t i f y  R&D to  im pr ov e sy s te m s . SEGBP sh o u ld  enco u ra g e  c o n ti n u e d  in n o ­
v a t io n  an d im pr ov em en t o f sy s te m s .

C o n se rv a ti o n  and SHACOB

I t  was s t a te d  t h a t  en erg y  c o n s e rv a ti o n  mus t be im ple m en te d b e fo re  
o r  in  c o n ju n c ti o n  w it h  SHACOB. S o la r  sy st em s sh o u ld  n o t be  i n s t a l l e d  on 
b u i ld in g s  whi ch  a re  n o t en erg y  e f f i c i e n t .  The d e s ig n  o f  a s o l a r  sy st em  
an d th e  a ss ess m en t o f i t s  c o s t s  an d b e n e f i t s  de pe nd  e s s e n t i a l l y  on  th e  
b a s ic  ener gy e f f i c ie n c y  o f  th e  b u i ld in g .

F e d e ra l v s . P u b li c  M ar ket s

The d i s t i n c t i o n  bet w ee n th e  d i r e c t  im pact o f  th e  F e d e ra l b u i ld in g s  
in c lu d e d  in  SEGBP on th e  s o l a r  in d u s try  an d th e  much g r e a t e r  im pac t o f 
th e  g e n e ra l  p u b li c  u se  o f  s o l a r  ener gy w hi ch  co u ld  be  f a c i l i t a t e d  by th e  
i n i t i a l  m ar ket  s t im u la t io n  o f  SEGBP sh ou ld  be  made  c l e a r e r  in  th e  P la n .

A nu mb er o f d e ta i le d  su g g e s ti o n s  f o r  im pro vin g  th e  t e x t  wer e su b­
m it te d , many of whi ch  ca n e a s i l y  be  in c o rp o ra te d  in  su b seq u e n t d r a f t s .  
S p e c if ic  te c h n ic a l  s c i e n t i f i c  and e n g in e e r in g  pro ble m s w er e r a i s e d ,  
whi ch  w i l l  be c o n s id e re d  in  th e  a p p ro p r ia te  c o n te x t .

40
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FEDERAL ENERGY ADMINISTRATION 
WASHINGTON, D C  20461

JUN 9 1976

Honorable Jennings Randolph 
Chairman, Committee on Public Works 
United States Senate
Washington, DC 20510
Dear Mr. Chairman:

Thank you for your letter of May i7, 1976, requesting an 
update of my letter to you of June 24, 1975, which con­
cerned data on energy consumption in residences. That 
letter summarized our knowledge on this subject as of last 
June and laid out a schedule for the collection and analysis 
of further information. Two of the surveys which we 
anticipated receiving early in 1976 have not yet been 
completed, and we have therefore not been able to meet 
the schedule described in June.
Under a contract to the Federal Energy Administration (FEA), 
the Washington Center for Metropolitan Studies conducted a 
resurvey in May 1975 of the households which they originally 
contacted in May 1973. This study will 3how how consumer 
spending and habits have changed for a wide variety of 
energy-related activities since the embargo of 1973-74. Due 
to delays in collecting and collating this information, 
our Office of Economic Impacts does not expect this infor­
mation to be ready for analysis until September 1976. We 
will share this analysis with you as soon as it is completed.
The other survey which will supply useful information is the 
Census of Housing conducted in the fall of 1974. This survey 
included questions about the general insulation characteristics 
of housing. The published summaries of this data which we 
had anticipated in early 1976 have not yet been completed.
This information will also be supplied to you as soon as 
possible.

(197)
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Oar study of multi-feunily housing was completed on schedule 
last September. One principal conclusion was that the multi- 
famiiy housing market is so fragmented as to make a major 
program in this area unwarranted at this time. I an supplying 
a copy of this study under separate cover.
Finally, we are discussing with the National ?.33ociation of 
home Builders Research Foundation a potentially inexpensive 
method of surveying existing single family housing for its 
insulation characteristics. We expect to reach a decision on 
funding this project within the next month.
Though no effort has yet been completed to draw these 
studies together, I have asked our Office of Buildings 
Programs to report to you a summary of our knowledge on 
the energy-related characteristics of housing. They will 
submit this summary to you before July 9.
I regret that we have not informed you earlier of the 
relays we have encountered. however, we will provide all 
information mentioned above as it is received.

Sincerely,

Frank G. Zarb 
Frank G. Zarb 
Administrator

Enclosures
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EXECUTIVE SUMMARY

Re lat ive ly li tt le  i s known about the characteris tics o f the mul tif am ily  housing 

market,  pa rti cu la rly  as they relate  to energy consumption. In this study,  sig­

n if ic ant s tructural cha racteris tics o f the mul tifam ily  inventory  are exam ined, 

consumption patterns determin ed, present incen tives and dis incentive s to energy 

conservation iden tif ied,  and al te rnat ive incentives and conservation strategies 

de ve lop ed .

In 1970 there were 9. 8 m ill io n mul tif am ily  dwel lin g units in the United  States 

(in  bui ldin gs wi th five or more apartments),  appro xim ate ly 15% o f the to ta l 

housing inv en tory. Between 1971 and 1974 an estimated 2 .3  m ill io n units were 

added,  increasing the share of  to ta l inventory  to abou t 17%. The largest increases 

in recent  years have occurred in the southern states; the largest number of  apart­

ments are in the Northeas t. N in ety  per cent o f a ll  apartments are loca ted in 

me tropolitan areas.  Approx imate ly ha lf of  the mul tifam ily  inventory in 1970 

was constructed before 1950, a propor tion  now closer to 40%. Pub lic housing 

units  are sl ig ht ly  less than 10% o f the total mul tifam ily .

N in ety -f iv e  per cent  o f a ll  apartments are rental units ; 87% have 2 - 5  rooms in 

the un it . The percentage of owner occup ied apartments (la rg el y,  but  not  e nt ire ly , 

condominiums and cooperatives) is h ighest  in the South A tlan tic  and Mountain 

states, re flecting  the recreat ion market in those areas.
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M ult ifam ily  dwellin gs are occupied by 19 m ill ion persons -  appro xim ate ly 2.1 

per un it -  con stituting about nine per cen t o f the to ta l po pu lat ion.  M ult ifam ily  

residents tend to have lower incomes than the rest o f the populatio n; 70% had 

incomes o f less than $10,000 in 1970 compared w ith  50% of  the to ta l popu lat ion .

Na tural gas is the major heat ing fue l used in mul tifam ily  bui ldin gs;  it  is used by 

ha lf o f a ll  un its.  In the Northeas t, fue l o il  is the pr incip al hea ting fu e l,  

acc oun ting  for  62% o f the to ta l.  In a ll  other regions natura l gas is predominant; 

elec tr ic  heat is most prevalen t in the South where it  accounts for  a lmost one-third 

of  the units heat ing source. Most m ul tifam ily  tenants pay directly  for  a t least a 

part of  thei r energy; two thirds pay d irectly for e le c tr ic ity , and one-h alf for 

natural  gas. The proportion is signi fic ant ly  lower in the west south central states.

M ult ifam ily  units are re la tiv ely  e ff ic ie n t and account  for  a small propor tion  of  the 

to ta l; they represented about  15% o f a ll  dw ell ing  units in 1970, but  the y accounted 

for  o nly 8.5%  o f residential energy consumpt ion. On a per d wel lin g un it basis, the 

greatest consumption was found in the northeastern states,  pre-1950 build ing s, small 

bu ild ing s, large apartments, low rise buildings,  high income househo lds, and public 

ownership bu ildings. The smallest range of consumption va ria tio n was found in age 

of s tructure and in household income. With in the ind ivid ua I apartment,  over tw o-  

thirds o f the energy consumed is fo r space heating and co ol ing,  w ith  domestic hot 

water another 20%.

Present patterns of  consumption,  developed during a long period o f low cost energy, 

have resulted in many obstacles to ef fect ive conservation pra cti ces. Most
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conservation  disincentives are rela ted  to the low cost of  energy in a given sit ua tion,  

the appa rent in abili ty  to obtain sig ni fic an t savings, the cost o f tak ing  many conserva­

tion act ions, the comp lex ity o f the energy using systems themselves, and an absence of  

cooperation between tenants and owners.  Ne ar ly a ll  owners have taken some in it ia l 

firs t-s tage steps to conserve energy as costs have risen rapidly during  the past two 

years -  reduct ion in hea ting , co ol ing,  and light ing levels and more d ili gent main­

tenance practic es.  Tenants have tended to cooperate in conservation  when asked, 

but have a strong likelihood  o f resuming established consumption practices  with in  a 

short time . Tenants o ften lack basic information to use energy e ff ic ie n tl y  or  to

motiva te them to do so.

The cost o f energy, when it  is hig h or increasing, is the greatest incentive to energy 

conservation -  perhaps the on ly sig ni fic an t one. Conservation act ions  are taken 

largely  by the par ty on whom the burden of  cost fa lls . The strongest and most 

imagina tive  current conservation programs are those undertaken by some ut ili tie s;  

owner-management groups have acted less fre quen tly .

Incent ives  for conservation are classi fied  in five categories  ranging from the 

mandatory to those which  are comp letely  v olun ta ry . Regulatory,  fis ca l, economic 

or financia l, inform atio nal, and educa tion al are the inc en tive types used as a 

framework for  analysis . Inc entive s, in turn , are rela ted to types of  conserving 

act ions and actor  groups capab le o f tak ing  the requisite ac tions . For purposes o f 

this ana lysis , owners, managers, and tenants are considered the ac tor groups, 

capable o f taking actions re lat ing to bu ild ing  or equipment re tr o fi t,  bu ild ing or 

equipment operation,  or dw el lin g un it operation .
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The ana lysis identif ies, strate gies or combinations of incentives  judged most lik ely  

to s timulate given conserva tion ac tivi ties  and provides a mechanism for determining 

the eff ectiv eness  of  those act iv it ie s.  Three market segments are  identif ied as hav ing 

high potential for ene rgy  sa vings -  the northeastern region ge ne ra lly , master metered 

buildings as a group, and pub lic housing . Incent ive stra tegies  for each  are  recom­

mended and a methodology esta blished  for dev elopin g and ev alua tin g stra tegies for 

oth er market segments. The w ide  var iat ion  in (or ab senc e of) cost estimates for 

conserving actions limits current ab il it y to refine estimates of  cost savings and 

econom ic impacts in spe cific  situa tio ns . The ana lysi s does, howe ver, permit 

adequat e identi fica tion of  p riority conservation programs.
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II . GENERAL APPROACH

Energy conservation po tent ial  in mul tifam ily  housing units is an area which has not  

been explored in de ta il in the past.  Although many persons have iden tif ied the 

need for greater  at tent ion to this energy consumption sec tor,  re la tiv ely  li tt le  

at tent ion  has been dir ec ted sp ec ifica lly  a t the consumption patterns o f di ffe rent  

types of apartment un its . In fac t,  concern wi th res ide ntial energy consumption 

has general ly been confined to sin gle- family  dw ell ing un itsor  to the res identia l 

sector as a wh ole .

The overal l purpose o f this  research ef fo rt , the refore , was to provide a framework 

for  the Federal Energy Adm inis tra tion  to use in developing  marketing programs 

directed at  the mul tif am ily  component o f the United  States housing inventory.  

Spe ci fic al ly , the study elements were designed to id enti fy  the fo llo wing:

1. Market  charac ter ist ics  o f the mul tifam ily  housing inventory in the Uni ted 

States.

2.  The generic types o f actions which can be undertaken to improve energy 

conservation in mul tifam ily  un its.

3.  The spec ific  types o f incentives and dis incent ives which can ope rate  to 

inf luence  conservation act ions.

4. The probable impact  o f such ince ntives and dis incentive s on energy consump tion 

levels .

5 . Al te rnat ive strategies which can be employed through the int roduction o f 

incentives to encourage energy conservation in  mul tifam ily  housing un its .

71-54 5 (P t. 2) o  - 76 -  14



The study was d ivided into four main parts.  The f irs t phase was a liter ature and 

source re vie w which included a series o f inte rviews wi th  organizat ions and indiv idu als  

ac tiv ely  involved  o r knowledgeable about energy consumption in mul tif am ily  hous ing. 

This phase also involved the comp ila tion o f sta tis tical data describing the  mul tifam ily  

housing inventory in the United States. Upon complet ion of the data co lle ct io n 

phase,. key actors , market fac tors, conservation act ions, and incentives and dis­

ince ntives were id en tif ied.  The second phase then involved  the development 

o f hypotheses regarding the inte rre lat ionships between sig nif ica nt  elements of  the 

mul tifam ily  housing sector and energy consumption . These hypotheses were then 

tested by fur the r interv iew ing  and ve ri fic at io n in the lit era tu re . The thi rd  phase 

o f the study inc luded the formu lat ion  o f al te rnat ive strateg ies fo r encouraging 

energy conservat ion, creation o f evalu ation cr ite ria, and actual stra tegy ev alua tion.  

The fin al  component o f the study was the  iden tif icat ion o f cri tica l areas for  con­

serva tion ac tio n and the preparation o f spec ific  recommendations.

The complex  inte rrelationsh ips between key var iables necessi tated an ite ra tiv e 

process o f hypothesis formulation and tes ting.  Ver ifi ca tio n o f assumptions and 

hypotheses was accomplished by the use o f published techn ica l documents,  census 

reports, unpublished census data,  and interv iew s wi th the fo llo wing  types o f actors:

1. Apartment owners and managers
2. Tenant and consumer groups
3.  O ff ic ia ls  o f p ub lic  housing au tho rities
4. Representatives o f u ti li ty  companies
5.  Representatives o f profess ional and trade organizations
6. Fie ld representatives of  the Federal Energy Adm inis tra tion



Alth ou gh  deta ile d ex plan at ions  o f ke y elements a re presente d wh ere  ap prop ria te  

throu ghou t the re po rt , the  de fin it io ns o f basic  terms used frequently in  the study 

are  as f o llo w s:

1. M u lt if a m ily  unit refe rs to a hou sing unit in  a st ructur e w ith  fi v e  or  

more dw elli ng un its .

2. Census di vi si on is a ge og raph ic are a composed o f co nt iguous  states w ith  

Alas ka  and Ha wa ii includ ed  in  one o f the  d iv is io ns. There ar e nine 

division s used b y the  Uni ted States Bureau o f the  Census fo r pres en ta tio n 

o f  census stat is tic s,  as shown on  the accomp anying map.

Census regio n is a ge og raph ic un it  composed o f two or  more census di vision s,  

as shown on the accomp anyin g ma p.

Co nserv ing  ac tio n refe rs to an  a c ti o n , such as the  in s ta lla tion  o f insu la tio n 

or the lower ing o f a thermos tat, which  has a d irec t im pa ct  o n the leve l o f 

en ergy  consum ption in  a dw e lli ng  u n it .

i.  In ce nt ive refe rs to any action or cir cums tance which st imula tes the un de rta kin g 

o f a conserv ing  action .

. D is in ce ntiv e refe rs to any action  or  circums tan ce  which  in h ib its  the un de rta kin g 

o f a conserv ing  action .
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II I.  MULTIFAMILY  HO USING  INVENTORY

lh a purpose o f this cha pter is to present a genera l sta tis tical  de scrip tion of those 

characteris tics  o f the mul tif am ily  housing inventory in the Un ited States w hich  have 

been hypothesized to have a .sign ifican t impact on energy consumpt ion levels .

Althou gh mul tifam ily  housing has been a sign ifica nt  component o f the housing 

markets of  many me tropolitan areas, re la tiv el y li tt le  analysis has been undertoken 

o f the existing apartment inv en tory in the cou ntry as a wh ole . Indeed, much more

considera tion has h is to ric al ly  been give n to the tenure cha rac ter ist ics  o f the nation 's
• I

housing stock than to its structural components..

The major source o f inform ation used in developing a p ro fil e o f the mul tif am ily  

housing inventory  has been the United States Bureau of  the Census. W hi le  there 

is lim ited published inform ation avai lable about the nation 's multi fa m ily  stock, 

unpublished data com piled as pa rt of  the Census Bureau's 1970 P ub lic  Use Sample 

provide  more d etail ed  descrip tions o f mul tifam ily  housing charac te ris tic s.  The 

base data are summarized in this chapter, and a copy of the compute r pr intou t 

from which the summary tabula tions were prepared is presented in  the appendix 

to this rep ort .

A . Total Inventory

According to the 1970 U.S . Census o f Housing, there were  9 .8  m ill ion 

mul tifam ily  units in  the Uni ted States in  1970. These un its comprised sl ight ly  

less than 15 percen t o f the  country's  total housing inv en tory , as shown on 

Tables 1 and 2.  M u lt ifam ily  units acco unted fo r the high est percentage o f al l 

yea r-round  units in  the  Midd le A tlantic and Pac ifi c states; the y represented 

the lowest percentage of  a ll year -round units in  the East South Cent ral and West 

South Cen tral  states.
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Most m u lt ifam ily  un its  were loca ted w ith in  m et ro polit an area s.  More than  

90 pe rcen t o f  a ll  oc cu pied  m ult ifam ily  dw elli ngs in  1970 we re  inside  

Standa rd M etr opo lit an  Sta tis tic al  Area  (SMSA 's) , as comp are d to 69 .1  

pe rcen t o f a ll  occ upie d hous ing un its . The pro port io n o f m u lt if a m ily  un its  

w ith in  SMSA's  was s lig h tl y  high er  fo r re nte r-occ up ie d un its  th an  for 

owner-occ upied units , most li k e ly  as a re su lt o f the num ber o f co nd om in ium- 

un its  in  resort  areas loca ted ou ts ide o f m etropolit an areas.

Acc ord in g to the Uni ted States Departm ent o f  Housing and Urban  . ,

De ve lopm en t, the re were 896.3  thousand co nve nt io nal p u b li c  housing  

un its  under management na tiona lly  in  19 70 . O f  these  un its , 8 9 .4  p erc ent 

or 801.2  thousand un its  we re o ccup ie d. A lthough there are  no  da ta a va ila b le  

on  the d is tr ib u tion  oF p ub lic  hou sing  un its  by  st ructur e s iz e , th e m a jo ri ty  

o f such un its  we re  in  m u lt ifam ily  st ructur es . Nev er theles s,  i t  is c le a r th a t 

p u b li c ly  o wn ed  un its  represented less than  ten pe rcen t o f th e to ta l occu pie d ~  

m u lt ifam ily  in ve nto ry  in  197 0.

Between 1971 and  197 4, ap pr ox im at el y 36 pe rcen t o f a ll  p ri v a te ly  o wn ed  

un its  star ted and  comp leted  in  the United States we re  m u lt if a m il y  un its .

Table  4- shows th at the  to ta l num ber  o f apar tm en t dw elli ngs co mplet ed  du rin g 

th is tim e period eq ua lle d 2 .7  m il lio n  un its . O ve r th e same p e ri o d , 39 ,0 00 

p u b li c ly  ow ned m ult ifam ily  un its  star ted co nst ru ct io n, o f which an es tim ated  

35,0 00 un its  were co mpleted . Thus, the estimate d gross add it io n  to  the 

m u lt ifam ily  housing inve nto ry  be fo re  ad jus tmen t fo r un its  removed  from 

the stock because o f fi re , dem o lit io n , and o th er  factors to ta le d  2 .7 4  m il li o n  un its .
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Based on estimates prepared by tne U.S . Bureau o f the Census o f units 

removed from the inv en tory, the net increase in the mul tif am ily  housing 

stock from 1971 to 1974 is estimated to equal  2.3 m ill io n un its .

Struc tural Characteris tics

I . Units in Structure

In the United  States as a whole , the dis tribu tio n or  m ul tif am ily  units 

by size o f stru cture is almost equa lly  div ide d among the  fat  structure 

sizes shown on Table 4 . There are, however, s igni fic ant s'  ^ons 

among census d ivisions .

Co»»»tivuu<l ws
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For exam ple,  bo th the N ew  Englan d and East South Cen tral Sta tes  show 

a hig h pe rcen tage  o f units  in  sm aller  structures o f fi v e  to n in e  un its  

arid  10 to 19 un its . La rger  structures ac co un t fo r the gr ea te st  number o f 

un its  in  the  M id d le  A tl a n ti c  Sta tes, equ al to alm os t o n e -h a lf  o f the Un ite d 

States inve nto ry  in  th is  size  ca te gory . The M ounta in  Sta tes  ha ve  a high 

pe rcen tage  o f un its  in  10 to 19 and  20 to 49  u n it  st ructures , w h il e  the  

d is tr ib u tion  o f un its  in  the West South Cen tral  States a pp ro x im ate th a t 

o f the enti re  Uni te d Sta tes.  ,

2 . Year Built

As o f 1970, alm ost o n e -h a lf  o f the to ta l Uni te d States in ve n to ry  o f m u lt ifam ily  

un its  was cons tru cte d bef ore  1950. The de cade  o f th e 195 0's  ac co un ted fo r 

the co ns tru ct ion o F 1 .2  m il l io n un its , w ith  alm ost three tim es th a t amount 

co ns tru cte d du rin g the 19 60 -196 9 period . As in d ic a te d  on  Ta ble  5,  the  

Nor thea st  re gion  o f the co untr y contain s the  grea test  numb er o f units b u il t 

be fore  1950 , w h ile  the southe rn states have the  la rg es t numb er o f  un its  b u il t 

a fte r 1960. In fa c t,  more tha n 50 pe rcen t o f a ll  m u lt if am ily  un its  in  the  

South  A tl a n ti c  and  West South Cen tra l states we re co ns tru cted  during the  1960 's.

The increa sin g pred om inan ce  o f the southern states in  the const ru ct io n o f new 

m u lt ifam ily  un its  co nt in ued du rin g the  1971 to  1974 peri o d . Ta ble ^ a b o v e  shows 

th at 41 .1  pe rcen t o f a ll  units completed  be tween 1971 and 197 4 were loca te d 

in  the so uth.  The Nor th east re gio n, which  has the larges t to ta l in ve nto ry  o f 

exist ing m u lt ifam ily  un its , ac coun ted fo r the sm alles t pe rc enta ge o f un its  

co mpleted  o ve r the co rrespo nd ing tim e period .
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3 . Nu mbe r o f  Rooms in  U nit

The ove rw he lm ing number o f m u lt ifam ily  un its  in  the Uni ted States co nta in

be tw ee n two and  fi ve  roo ms . Such un its  repre sent 87 .4  pe rcen t o f the

occu pie d m u lt ifam ily  in ve nto ry  in  the co untr y os a who le , as shown on  

~l
Table  $ . There is re la ti v e ly  li t t le  va ria tion  among census reg ion s w ith  respec t 

to pe rc en tage  dis tr ibutio ns  o f ap ar tm en t room sizes,  al thou gh  the M oun ta in  

and West N ort h  Ce nt ra l states have a higher pe rcen tage  o f oc cu pie d un its  

in  the on e to  three room ca tego rie s than  o th er census d iv is io ns. O n ly  one  

"c ensu s d iv is io n , East N orth  C en tr a l,  has more  than  fi ve  pe rcen t o f its  

occ up ie d in ve nto ry  in  the six o r more  rooms per  un it  ca te gory . The low es t 

pe rc enta ge o f uni ts  in  th is  ca te gor y is evide nc ed  in  the P acif ic  Sta tes a t 

2 .5  p erc ent o f oc cu pie d un its .

O cc upancy  Cha ra cter is tic s

1.  Tenure

The vast m a jo ri ty  o f m u lt ifam ily  un its  in  1970 we re occ up ied by renter  

household s. N a ti o n a ll y , re nt al un its  eq ualle d 94 .8  pe rcen t o f a ll  occ up ie d 

m u lt if am ily  dwelli ngs as shown on Table  ? . O f  the 4 6 3 .7  thousand ow ne r

occ up ie d m u lt if a m ily  un its  in  th e co untr y,  the grea test  a bs olute number was 

loca te d in  th e  M id d le  A tl a n ti c  Sta tes , al th ou gh  such un its  as a pe rcen t o f 

to ta l occ up ie d  un its  we re high es t in  th e South A tl a n ti c  and M ou nt ain States . 

The East South  Cen tra l and West South Cen tra l States ac co un ted fo r the  

sm alles t numbe r o f ow ne r occ up ie d m u lt ifam ily  un its, both abs olu te ly  a nd  as 

a pro port io n o f  to ta l in ve nto ry  in  th e ir  re sp ec tiv e census d iv is io ns.
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Tab le S’ TENURE OF MULTIFAM ILY HOUSING  OCCUPANTS, I9Z0
(in thousands o f units) 

Numerica l Distr ibu tion Percentage Distr ibu tion
Owner
Occupied

Renter
Oc cupie d

Total
Occupied

Owner
Oc cupie d

Renter
Oc cupie d

Total
Oc cu pied

Northeast
New England 18.1 49 1.9 510.0 3.5 96. 5 100 .0
Midd le A tla nt ic 166.2 2,7 71. 0 2,93 7.2 5 .7 94 .3 100.0

Total 184.3 3,2 62.9 3,44 7.2 5.3 94.7 100.0

No rth  Central
East N orth Central 64 .6 1,40 1.5 1,466.1 4.4 95. 6 100.0
West North  Central1 19.1 43 0. 7 449.8 4 .2 95 .8 100.0

Totals 83. 7 1, 83 2. 2 1,91 5.9 4 .4 95. 6 l (  100.0

South
South A tla ntic 79 .3 1,02 2.8 1,102.1 7. 2 92 .8 100 .0
East South Centra l 6 .2 205.5 211.7 2.9 97.1 100.0
West South Central 13.6 444 .1 45 7.7 3.0 97 .0 100 .0

To tal: 99.1 1,67 2.4 1,77 1.5 5.6 94. 0 100.0

West
Mountain 18.2 24 3.6 261.8 7. 0 93. 0 100.0
Pacif ic 78 .4 1,47 9.0 1,5 57.4 5.0 95. 0 100.0

Total 96 .6 1,72 2.6 1,819.2 5.3 94.7 100.0

Tota l Uni ted States: 46 3.7 8,49 0.1 8,95 3.8 5.2 94 .8 100 .0

Source: 1970 U .S . Census o f Housing, Real Estate Research Corporation

71-545 (Pt. 2) 0 - 7 6 - 1 5
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h  the Uni ted Sta tes  as a w hole , m u lt ifam ily  un its  rep resented  1 .2  pe rcen t o f 

a ll  owner-occ upie d un its  and 3 6 .0  p erce nt  o f a ll  re nt er  o cc upie d units .

O n ly  two census d iv is io ns, the  M id d le  A tl a n ti c  and P a c if ic  States , exceeded  

the nat iona l avera ges fo r bo th types o f te nu re , as show n e a rl ie r on Table  1.  

A sa p ro p o rt io n o f a ll  ow ne r oc cu pied  un its,  m u lt if am ily  un its  ranged from 

0 .2  per ce nt  in  the East South  Cen tra l States to 2 .5  per ce nt in  the M id d le  

A tl a n ti c  States . As  a pr op or tio n o f th e re nte r-occ up ie d  hous ing  in vento ry , 

m u lt ifam ily  un its  equ alle d from 53.9  p erce nt  o f re n te r- occup ie d  un its  in  the 

M id d le  A tl a n ti c  Sta tes to  15.9  p erce nt  in  the East Sou th Centra l Sta tes .
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2.  Number o f Occupants in M ult ifom ily  Housing

Table shows the estimated number o f persons resid ing in mul tif am ily

housing units in  1970. As can be seen, 19 ,11 1,000 persons ore estimated

to hove occupied  mul tif am ily  units  in  tha t yea r, equal  to ap pro xim ate ly

nine  percent o f the tota l po pu lat ion  o f the Un ited  States. O f the  total

number of mul tifam ily  occupants , 94.8 percent resided in rental un its .

Although there was some va ria tio n in mean household size-by number

o f units in structure, the ov eral l average number o f occupants in  both

owner and renter occupied mul tifam ily  units  eq ua lled 2.1 persons per un it .

TcAt i 0 MULTIFAMILY HO US ING OCCUPANTS, 1970 
(rounded to nearest hundred)

Ow ne d-Oc cupie d Units

Total
Units

Estimated Number 
o f Persons/Unit

Estimated Number - 
o f Occupa nts

Units  in  Structure
5 -  9 149,800 2.3 344,500

10 -  19 90,50 0 2. 0 181 ,000 •
20 o r more 223 ,600 2.1 469,6 00

Total: 463,900 2.1 995,100

Ren ter-Occup ied Units
Units in  Structure

5 - 9 2,2 82 ,400 2.3 5,24 9,50 0
10 -  19 2,2 23 ,800 2.2 4,89 2,40 0
20 o r more 3,98 7,00 0 2.0 7,97 4,00 0

To tal : 8,49 3,20 0 2.1 18 ,11 5,900

A ll  Occup ied  Units
Units  in Structure

5 -  9 2,43 2,20 0 2.3 5,59 4,00 0
10 -  19 2,31 4,30 0 2.2 5,07 3,40 0
20 or more 4,21 0,60 0 2. 0 8,44 3,60 0

Total : 8,95 7,10 0 2.1 19 ,11 1,000

No te : Data based on sample. Numbers do not 
on oth er tables.

correspond ex ac tly  to figu res shown elsewhere

Source: U .S . Bureau of the Census -  1970 U.S . Census o f Housing, Real Estate Research Con
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3. Household Income Levels

Mora than 70 percent of households resid ing in  mul tif am ily  units  in  1970 

had incomes o f less than $10,000 per y ea r. The distr ibu tion of mul tif am ily  

households by  income level shown on Table II ind ica tes tha t less than 

1? percent o f such households had incomes o f $15 ,000 o r more.  The greatest 

percentage of  higher income mul tif am ily  dwellers was recorded in  the 

Midd le Atla nt ic  States, whi le  more than 50 percen t o f m ulti fa m ily  households 

in  the East South Centra,  States had incomes of  less than $5,00 0 per year.
!

A comparis ion of  the income levels  o f mu ltif am ily  housing occppants to all  

households in-the Uni ted States in 1970 indica tes tha t mul tif am ily  households 

tended to have lower incomes . As can be seen b elow , 28 .4 perce nt o f a ll 

households in the country  had incomes o f less than $5,000, whi le  39 .0  percent 

of mu ltif am ily  households had incomes in this categ ory. In the hig her income 

brackets, 20 .7 percent o f a ll  households had incomes of $15,000 or  more, but 

on ly 11.6 percent o f mul tif am ily  households had incomes at  this  le ve l.

Tsfc(t ,q PERCENTAGE DISTRIBUTION OF  1969 HOUSEHOLD INCOME LEVELS IN  THE U .S .

Under.
$5,000

$5 ,000 -
$9,999

$10,000-
$14 ,999

$1 5,0 00-
$24,999

$25,000 
& Ove r Total

A ll  Households 28.4 30 .9 23 .0 13 .7 4 .0 100 .0

Households in  
M ulti fa m ily  Units 39 .0 32 .8 16.7 8 .8 2. 8 100.0

Source: 1970 U.S . Census o f Population , and Table above.
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D. Energy Usage

1. House Heating Fuel

According to the 1970 U .S . Census, the major hea ting  Fuel fo r 

mu ltif am ily  units in  1970 was gas. Almost 50 percent o f a ll  occupied 

mu ltif am ily  units  used gas fo r hea ting, fol low ed  by o il ,  e le c tr ic it y  

and other sources, as shown on Ta ble '3 . There were,  ho we ver, 

sig nif ica nt var iations in  heating fuel  usage by census d iv is io n . For 

example, o il  was the predominant heating fuel  in  the Ne w England 

and Midd le A tla nt ic  States; these two census d ivis ions accounte d for  , .

81 .2 percent o f a ll occupie d mul tifam ily  units  heated by o i l . In the 

West North Cent ral and Mountain  States, more than three-quarte rs 

of a ll units  were gas he ated . Ele ctr ic heated units accounted fo r 

the largest percentage o f units in the southern states , equal to almost 

on e-th ird  o f occupied mul tif am ily  un its in each o f the three southern

census divis ions.

2 . Total Energy Usage

Table '3 indicates the number o f occupied  mul tifam ily  un its  using 

e le ctr ic ity , gas and other  energy sources for  any purpose in  1970. As 

can be seen, almost every  mu ltif am ily  un it in the country  used e le ctr ic ity , 

and fu lly  84 .0  percent  used gas. As a pro por tion  o f tot al un its , gas using 

units were highest in  the  Middle A tla nt ic  States, where gas was not the 

predominant energy source for  heat. Usage of  energy sources o the r than 

e le ct ric ity  and gas was also highest in  the Middle A tlantic  States,  fol low ed 

by the New England and South A tla nt ic  States. The smallest  percentage usag 

of other sources occurred in  the Pac ifi c,  East South Central and West South

Central States.
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3.  Tenant Responsibility fo r Energy Costs

Tenant res ponsib ility  for  the payment of energy costs var ies by energy 

source and census divi sion . Table '4 shows users o f energy in renter 

occupied mu ltif am ily  housing and the percentage o f users who pay 

d irect ly  for  energy costs. The tab le therefore  ind ica tes  the percentage 

o f households which  do not have energy costs inc luded in ren tal  charges .

In the United States as a wh ole , 67 .0  percent  of a ll  mul tif am ily  rental
• I

households using e le ctr ic ity  were responsible fo r the  payment o f e le c tr ic ity  

costs in 1970. Almost o ne-h a lf , 48.9  pe rcent,  o f a ll gas users paid 

d irect ly  for  gas charges. A much smalle r percentage o f o ther energy 

source users was responsible fo r the  payment o f addit ion al  costs for  those 

energy types. O vera ll,  68 .0  percent o f a ll rente r households in  mul ti­

fam ily  units using one or  more sources o f e le ctr ic ity  paid d irec tly  fo r a t least 

one  type  o f energy.

Tenant responsib ility  for  energy costs was greatest in the New England, 

Middle A tlantic, and Pa cif ic States . In the southern states,  a much sma ller 

percentage o f mul tifam ily  renters  p aid  for  energy costs d ir e c tl y . Among all 

census div isions,  the West South Central States showed the lowest proport ion  

o f mul tifam ily  renters responsible for  energy costs, wi th  less than 30 percen t 

o f such households paying d irectly  fo r one-or -more  sources of  ene rgy.
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4 . Ave rage Annual Energy Expenditures

Tcole'*> indicates average annual per un it expenditu res for various energy 

sources in 1970. The figu res represent the average amounts spent by those 

mul tifam ily  renter households whic h paid d irectly fo r each energy source.  

The last co lumn shows the  average total cost o f energy fo r a mul tif am ily  

renter household pa ying  d irectly fo r a t least one type  o f energ y. Since 

o il  such households d id not use every type o f energy shown, the last j 

column is not  the sum o f the prev ious three columns.

Ove ra ll per un it expendi tures fo r energy were lowest in the  Mo untain and 

Pa cif ic States and highest in  the  New England and South A tlan ti c  States. 

Elect ric ity  expendi tures ranged from a low o f $99 in the Pa ci fic  States 

to $152 in the South A tlan tic  States, and gas expendi tures va rie d from 

$64 in the Midd le A tlantic  States to $130 in  the Ne w England States.

It should be noted tha t since tenant  expenditures fo r energy were  a func tio n 

o f both u ti li ty  and fue l rates as we ll as consumption lev els , the  exp end iture 

levels  shown are not an exact ind ica tion of  energy usage.
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IV . PATTERNS OF MULTIFAMILY ENERGY CONSUMPTION

A . Introduction

In order to def ine  what incentive s are most si gn ificant  and w hich strategies 

have more p oten tia l, it  is necessary to estimate how energy consumption 

might  va ry under di ffe rin g circumstances. The patte rn of energy consumption 

in mult ifami ly housing a t present sets the lim its  for ef fect ive ap pli ca tion 

o f incentives.

The approach that was used to der ive var iatio ns in the pa ttern  o f energy 

consumption consisted of the fol low ing steps: de rivation  o f tot al national 

mult ifami ly energy consumption; deriva tion  o f average per dw el ling un it 

nat iona l mu ltifam ily energy consumption; de rivation  o f d iffe rences  from tha t 

nat ional average consumpt ion according to various factors that are important  

to the mult ifami ly housing market; and re ference to a number o f sources 

for a check on the reasonableness o f the varia tions in  per dw el ling un it 

consumption that were de riv ed .

B. Total Mul tif om ily  Energy Consumption

Energy consumption in the mul tifam ily  re sidentia l sector for 1970 is 

presented in Table , It was determined in the previous cha pter that 

mu ltif am ily  units were s lig htly  less than 15 percen t o f the total res iden tial 

dwell ing  un its. Out  o f to ta l energy consumed in the  resid ential sector, 

mu ltif am ily  housing con stituted on ly 8. 5 pe rce nt.  This demonstrates the 

fa ct  tha t mu ltif am ily  housing is less consuming per dwell ing  un it than othe r 

types o f dwell ing  un its. It also must be repeated tha t mul tifam ily  housing is 

a re la tiv ely small portio n o f the total resid entia l sec tor . Therefore, the 

po ten tia l for  conservation o f energy is small in absolute numbers.
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Table MULTIFAMILY  ENERGY CONSU MPTION

Energy Consumption, 1970 (10
12
< BTU)

M ul tif am ily Total Percent
Census Region Residentia l Residential M ul tif am ily

Nor theast 489 3,381 14.5%

North  Central 225 4,039 5.6%

South 118 2,469 4.8%

West 132 1,522 8.7%

USA Total 965 11,411 8.5%

Source: Federal Energy Ad minis tra tion and Council on Environmental Q ua lit y . Projec t 
Independence Finol Report: Residential and Commercial Energy Use Patterns, 
1970-1990*1.-Prepared by Arthu r D.  L it tle , In c .,  November 1974. Table Ac .
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The va riations by census region  re flect the cl imate dif ferences, as well as 

the variations in numbers of  dwe lling units  found in each re gion . The fact  

tha t the Northeast consumes over tw ice  as much energy as any other region 

confirms that both factors  contribute  to the higher  level o f energy use, 

and also indicates where effo rts at conservation might be concen trated .

C. Per Dwel ling  Un it Energy Consumption

During the course o f the survey of  current research and lit er atu re , if  was 

found tha t a fu ll  set o f consumption factors re levant to the m ulti fa m ily ’ 

housing market was lac king . In order to gear pa rti cu la r conserving 

strategies and incentives to this section of  the market,  it  was necessary 

to derive such fac tors. It should also be poin ted ou t, how eve r, that  for 

the purposes o f this assignment, precise measures were not pa rti cu la rly  

required, but rather order o f magnitude var iations in consumption would 

serve equally we ll to de fine where emphasis o r p ar tic ular  at tent ion should 

be p lace d. It must be cau tioned then that the factors tha t are  presented 

here are intended to be des crip tive  o nly,  and should not be taken  as precise 

measure. It is our understanding that such refinement of existing  measures 

as well as new data are being  undertaken, but  those measures were not 

availab le for  this  stud y. The factors presented show reasonable v aria tions 

and are useful for  this assignment but should not be used in oth er applica tion s
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PER DWELLING UN IT CONSUMPTION  FACTORS

Index BTU (106 )/D U/YR

USA Average

Geograph ic
Norm east 
No rth  Cen tral 
South 
West

Age  o f Structure
Pre-1950
1950-1960
1960-1970

Units in Structure
5 -  9

10 -  19 
2 0 -4 9  
Ove r 50

Rooms in Un it 
1

2 - 3  
4 - 5  
Ove r 6

Building Profile
High-R ise
Low-Rise

Master vs Ind ividual  Me ter
Master Mete r
Ind ividual Mete r

Household Income 
Under $5,000
$ 5,00 0-10 ,000  
$10,0 00-15,0 00  
$15,0 00-25,0 00  
Ove r $25,000

Pu bl ic /fr riv ote Ownership
Private
Public

1.00 107.6

1.315 141 .5
1.091 117 .4

.618 66 .5

.673 72 .4

1.038 111.7
.954 102.7
.957 103 .0

1.119 120.4-
.982 105.7
.933 100 .4
.932 100.3

.836 90 .0

.852 91 .7
1.114 129.9
1.503 161 .7

.928 99 .9
1.138 122.4

1.350 145.3
.843 90 .7

.957 103 .0

.995 107.1
1.022 110 .0
1.056 113.6
1.076 115.8

.948 102 .0
1.485 159.8

Source: Real Estate Research Corporation 
Refer to tex t for  de riv at ion of consumpt ion factors
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The per dwell ing  un it consumption factors are presented in Table .

The de tails  o f the de rivation  are presented below , but in general, the 

nationwide average per dw ell ing  un it consumption was ca lcu lated  using 

the energy consumption as reported in Table and the numbers o f 

dw ell ing  units from Chapter 3,  Table 1. This natio nal average figure 

was then set equal to 1.000 on an inde x and a ll other factors were ca lcu lated

as a va ria tion around that  inde x number. Once al l var iations had been 

ca lculated , they were simply translate d back into BTUs per dwe llin g 

un it per year. One advantage o f this  approach is that it  a llow s iso lation 

on a pa rticu lar set of  variables  w hich can be translated to a common base 

wi tho ut  having to account for  othe r differences in sources or bases of  

da ta.

The der ivations o f consumption factors consisted o f the fo llo wing:  

a . For the fol low ing  factors — age of structure , units  in structure, 

rooms in un it,  and household incom e, data from the Census o f 

Housing were uti liz ed .

1. Variat ions  in the average do lla r costs fo r u ti lit ie s and fuels were 

analyzed for  each o f the four  factors . Those average do lla r costs 

were for  rental units  o nly , and included ele ct ric,  gas, and fuel  

sources used with in  the  dw ell ing  un it.

71-545 (Pt. 2) 0 - 7 6 - 1 6
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2. A ll  o f the costs were rela ted to the  nat ional average do lla r costs 

for  u ti li ti es  and fue ls, which  are set equal to 1.000 as an index.

3.  Va riations for each fac tor  around the national average were

ca lcu lated according to the fo llowing  formula:

Observed Avg . Cost -  Nation al Avg . Cost
Index (za riat ion = _______ 6666_____________ ___________
in average cost) Nat iona l Average Cost

4 . The index (va riation in overage cost) was assumed to equal the 

inde x (var iat ion  in energy consumption). This meant that the 

degree o f va ria tion in average do lla r costs would  represent the 

differences in energy consumption for  each va ria ble,  and would

al low conversion of  d oll ar  amounts to BTUs.

b. For geographic var iatio ns and buildin g pro fi le , the FEA Project 
1 /

Independence Report c ited prev ious ly was used.

1. The same method ou tlined p rev iously was used, but  national 

average BTU consumption per dw ell ing  un it was used as the basis 

o f the inde x rather than average do lla r cost fo r u ti li ti e s .

2.  Using that base al lows d ire ct comparisons w ith  al l other 

consumption factors,  and therefore shows the  types o f d ifferences 

among factors tha t were required.

1 /
Federal Energy Admin istratio n and Council  on Environmental Q ua li ty . Project 
Independence Finol Report: Residential and Commercial Energy Use Patterns,
1970-1990. Prepared by Arthu r D.  L it tle , In c.,  November 1974.
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c . For master versus ind ividual metering , the research work for  the

Federal Energy Admin istration by Midwest Research, Inc . was 
2 /

used.

1. The source rela ted  that  master metered dwe llin g units  consumed 

35 percen t more than the national average .

2.  Using the pro por tion  o f master metered unitson a nat ionwide 

basis to total number o f dwell ing  un its, the consumpt ion in 

ind ividu al ly-m etered  units was derived;  this was done on the 

assumption that  31 percent of  mul tifam ily  units in the United 

States are  maste r-metered.

3. The inde x was used to convert master-metered uni ts with ele ct rical 

service into  BTU-equiva lents  tha t were assumed to represent al l 

energy sources in  master-metered un its.

d . For varia tions due to pu bl ic o r p rivate  ownership , data from Cit izens

for  Clean A ir , In c.  in  New  York C ity, compar ing patterns o f consumption
3 /

in priv ate  and pu bl ic mult ifami ly pro jec ts, were used.

1. The source re lated  energy consumption in  comparable  projects 

on a per dw el ling un it basis.

2 /
Federal Energy Ad min istratio n. Energy Conservation Implicat ions o f Master  
Meter ing . Prepared by Midwest Research Institute; cu rre nt ly underwa y.

3 /
Ci tizens for  Cleon A ir , Inc . Energy Use Patterns and Conservation Poten tials 
fo r Existing High Rise Housing in  the C ity  o f New  Yo rk. Prepared b y Dav id Sage, 
In c .,  May 1975.
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2.  Assuming a proportion o f ten percent pu bl ic bousing and 90 percent 

priva te housing in the mult ifami ly sector, the weighted  average 

consumption was ca lculated and set as an inde x equal to 1.00 0.

3.  The var iations from that average on the  index basis were ca lcu lated 

and then translated into  BTUs, accord ing  to the procedure used

for o ther fac tors.

In order to use this  approach, several key  assumptions were made:

a. Since the Census data were avai lable  only fo r renter average d ol la r
I

costs, i t  was assumed that  the pattern o f consumption fo r owners 

was not  sign ifica nt ly d iffe ren t than for  ren ters. This meant tha t the 

av ai lable data could be genera lized to a ll mu ltif am ily  units.  If there 

is a bias in the data because o f this assumption, the amount o f dis tor tion  

is smoll since the number o f ow ner -occup ied  mu ltif am ily  units  is small 

in comparison to total numbers of  occupied units  — around fiv e perce nt.  

(Tab le 7 ab ove .)

b . It was assumed that  the var iations in  per dw ell ing  un it consumption tha t 

were calculated for 1970 data would represent present patterns o f 

consumption. This means that i f  pe r un it consumption had increased 

from 1970 to 1975, as is like ly , the var iations in tha t consumpt ion 

wou ld have increased in di rect  p ropo rtion . The variations in the 

index would therefore stil l be useful and va lid .
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c . It was also assumed tha t the increase in consumption was re la tiv el y 

small, so that  the base consumption used in  1970 would be useful 

for 1975 as w ell,  alth ough a s ligh t dis tor tion is acknowledged . The 

price o f energy has s igni fic an tly  changed s ince 1970, but the physical  

consumption has not changed sign ifica nt ly .

d . The Census average cost data inc lude  only  the energy consumed w ith in  

the dwell ing  un it,  and usage for  common purposes with in  the bu ild ing  

were not inc lud ed. It was the refore assumed that  tot al energy costs and 

hence energy consumpt ion in the bu ild ing  were di re ct ly  proport ional

to dwelli ng un it consumption.  The relat ive consumption varia tions were 

applied against factors that  included total bu ild ing consumpt ion, so 

the BTU amounts stated have, in ef fect,  been correcte d for  the 

exclus ion of  common area consumption in the Census da ta.

e.  A ll  energy consumption factors cited  are at  the po int  o f use, and

losses in energy due to genera tion or transmission have not  been accounted 

fo r.

Interesting patterns emerge among the per dw ell ing  un it consumpt ion fac tors.

As was mentioned, among the fou r Census regions, the Nor theast is the 

most consuming section o f the coun try , on a per  dw ell ing  un it as wel l as 

a tot al basis; consunpt ion per un it is ove r twice  tha t in the South and West 

regions o f the cou ntry.
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Among more recently  constructed structures,  there appeors to be li tt le  

varia tion in energy consumpt ion, whi le  olde r structures (pre-1950) 

consume almost ten percent more per un it.  For larger bu ild ing s, the number 

o f units in the s tructure seems not to result in differences in  consumption,  

wh ile  the smallest s ize structure that  was analyzed consumes s igni fic ant ly  

more — about 15 percent more. This finding is supported by the fa ct  tha t 

dwe lling s in high-rise buildings consume about 20 percen t less than units 

in low -ris e bu ildings. These two factors rein force the idea that  larger 

bui ldings — wi th less surface to volume ratios and perhaps economies 

in operation  — consume less on a per un it basis. It also suggests that 

larger build ings are more li ke ly  to  be under professional and wel l-t ra ined  

management, wi th more consciousness o f energy costs.

There is a very  great va ria tio n in consumption w ith  number o f rooms in 

the un it.  As would be expected, the larger the apartm ent , the more energy 

that is consumed; the degree o f v ariation may have been unexpected , 

however . It can be p art ia lly  expla ined by the way in which the size 

categories were set . The most consuming group, over  six rooms, consists 

of al l apartments contain ing six rooms and ov er . Thus the consumption 

fac tor  o f 161 .7 (x 10^) BTUs represents some average of  a ll larger apartments, 

inc lud ing but  not lim ite d to those w ith  o nly six rooms.  A t any ra te,  one 

of the major con tributions to energy consumption appears to be number of 

rooms in  un it .



243

Another sig nif ica nt fac tor  lies in how the dw ell ing  un it is metered.

There is over a 60 percent dif ference in energy consumption between 

units tha t are master-metered and those tha t are individu al ly  metered.

That d iffe ren ce points out perhaps the greatest opportunity for  energy 

conservation in mu ltifam ily housing.

There is less va ria tion in energy consumpt ion wi th household income than 

might have been expected, wi th consumption ranging from 103 .0 to 

115.8 (x 10 ) BTUs per dw ell ing  un it,  or  about 12 percent dif fe renc e. ,

That is less d ifference than found in number o f rooms in the un it and in ­

dica tes tha t perhaps a bet ter focus would  be physical  characte ristics 

o f the un it rather than the income cha rac ter ist ics .

The second leading va ria tion in energy consumption was found wi th  p ub lic  

or  private ownership. Pu bli cly  owned and operated  housing was sig nif ican tly  

higher  than private mult ifami ly housing . The reasons for this are discussed 

in the fol low ing chapter , but such a degree of differe nce suggests tha t the 

opportunity for energy conservation  is great in the pu blic housing sector.
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V . CURRENT CONTEXT OF ENERGY CONSERVATION 

A . Introduction

Present patterns and pract ices of  energy consumption in mul tif am ily  

housing have been established over a long period, during wh ich  energy 

costs were inexpensive and actual costs were de cl in ing.  Because o f the 

re lat ive  lack  o f concern about energy, mult ifami ly housing was not 

designed or operated wi th any p ar ticula r regard to energy eff ic ie ncy .

Ove r time, the refo re, many obstacles o r barriers to energy conservat ion 

hove been created and main tained — in terms o f b uildin g structure, 

bu ild ing  systems with in the structure, and the habits and lifes tyles  

of consumers. Because such ine ffic ien cies have been incorporated as 

part of  existing mul tif am ily  residences, the obstacles to energy con­

servation w il l be d if fi cu lt  to overcome.

The present pattern of incentives and d isincentives for  energy conservat ion 

is the result o f his tor ica l practices and customs rela ting to the costs o f 

energy , the costs o f conservat ion measures, the av a ila bili ty  o f information  

about energy consumption and conservat ion, and a number o f exogenous 

issues re lat ing  to the economics o f energy pro duction, mul tif am ily  housing, 

or  both . The most s igni fic an t characte ristics o f such incentives or disincentives 

at present is the ir inte rre lat ion sh ip and com ple xity, in tha t one fac tor is 

usua lly closely rela ted to and dependent upon one or  more o the r fac tors.
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For purposes of  analysis — in the inve ntory o f mul tifam ily  housing 

characteris tics  and the varia tions in consumption in previous chap ters,  

as we ll as in the discussion to fo llo w  — incentives and dis incent ives 

have been described as though the y were ind ividual fac tors, whi le  

reco gnizing that any understanding of present incentives and dis­

incentives must acknowledge the inherent comple xity.

The purpose o f this chapter  then is to describe how present factors 

operate eith er as incentives or  disincentives for  energy conserva tion 

in  mu ltif am ily  housing.

. "  . ' . • ■ ' i l l '  .

A general description o f such factors w il l be presented, fol low ed  by sets 

o f incentives and disincent ives  that  work in spec ific  cases bu t that  do 

not  gen era lly pr ev ai l.

B. Factors Relating to Energy Conservation 

1. Disincentives for Conservation

Disincentives to energy conservation  rela te to fou r sets o f fac tors:

. The cost o f conservation  measures, whether real or  assumed;

. The lack o f d ire ct ly  realized benef its from conservation measures 

or expenditures;

. The absence o f info rma tion  about present consumption and about 

conservation options and the ir effectiveness; and

. Structural and economic characte ristics o f mul tifam ily  b uildings

and rela ted regulatory  p rac tices.
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Most disincent ives  are related to others and apply  in varying  degrees 

to owner and occupant. It is perhaps the fa ct  that there is th is set 

o f complex interrelationships which makes many obstacles so d if fi cu lt  

to overcome. Nea rly  a ll disincentives are relate d to the basic problem 

of ho st ili ty , suspicion, or lack of  communication between owner and

tenant .

o . Cost Related Disincentives

The cost of many conservation measures is a sig nif ica nt expenditure 

item  for  a build ing  owner, especia lly  those which inv olv e re tro fit  

o f buildings or equipment . Current tax laws and the economics of  

bu ildings and the ir fina ncing tend to res tric t the accumulat ion 

o f cash reserves, and most owners f ind it  d if fi cu lt  to fina nce  

capit al improvements in exis ting bu ild ings from inte rna l funds. 

Follow ing the d isappointing performance o f thei r real estate 

portfo lios during the past two years and the sharp reductions 

in  p ro fi ta b ili ty  o f many apartment bu ild ing s, many lending 

ins titu tions are relu ctant to make loans to apartment owners.

High interes t rates have added sign ifi ca nt ly  to the real cost of  

capit al investments.

The payout on conservation expenditu res and investments varies 

large ly in rela tionship to the cost of  energy -  and hence savings.

In many cases the apparent o r actual payout per iod is longer than 

owners f ind  economic, and conservat ion investments are not made.
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In othe r cases, informat ion is not av ai lable re ad ily  which permits 

owners to c alcu la te  probable payout with  the degree o f assurance 

they requ ire . Whil e the time dif fers among si tua tion s, few 

owners are w il lin g  to consider an investment which w il l not  pay 

for itse lf w ith in  3 - 5  years.

The rela tion ship between any individu al  ac tion to conserve

energy and any  ult imate  savings is d if fi cu lt  to determine, especia lly
i

in those cases where the burden o f the  cost or  the impa ct o f the 

savings does not  flow di rect ly to the pa rty  taking the  conservat ion 

ac tio n.  When the increased cost o f fue l can be passed on to 

tenants in annual rent  increases, the owner fre quen tly  has no 

motiva tion  to take actions which do not have an immediate 

savings fo r him .

The effec tiveness of  many capit al expenditures -  storm windows, 

insula tion, re wi rin g,  heating plant replacement -  is dependent 

on complementary actions on the part o f tenants. The inab ili ty  

o f the owner to con trol  cer tain  consumption practices makes i t 

uncerta in that he w il l be able to recover costs through pro jected 

energy savings.



Owners are sometimes re luc tan t to make many cap ita l expenditures 

or improvements, wi thout pa rtic ula r regard to cost, because o f the 

probab ilit y that the physica l improvement w il l be igno red, misused, 

or vandalized. Ind ividual  meters, thermostats, and rad iator valves 

are examples o f such improvements.

Disincent ives Related to Benefits

Tenants are usu ally  unable to see the results o f an y conservation 

actions taken,  especia lly  on an ind iv idua l basis but  also those 

taken by the bu ild ing  owner, or to real ize any sign ifica nt  benefits 

from such a ction s.

Many apartment tenants feel  tha t conservation act ions they 

would take w il l not  sig nif ican tly  a ffe ct  consumption in  thei r 

bu ild ing  and fur the r tha t the ir conservat ion efforts w il l on ly  be 

negated by the p ro fliga cy  o f o ther tenants or  w il l resu lt in 

higher pro fits  fo r the owner, not in any reduct ion in rent levels .

There is a basic skeptic ism on the p ar t o f the pu bl ic at  large

about the nature o f the energy crisis , the need for  serious

energy conservation, and the eff ec t o f conservat ion actions. Energy

conservation in  the ind ividual apartment o r bu ild ing  is re lated to

conservation efforts  in transportation, industry,  and commercia l

and publi c bu ild ings . The absence o f a broader conservation

eth ic makes i t  more d if fi cu lt  to encourage necessary ind ividual efforts



fnfbrmation Disincentives

In the predominant number of  si tua tions , the ult imate  user o f 

energy -  the occupant -  does not pay fo r his consumpt ion d irectly, 

is not aware o f the exact costs he incurs , and does no t engage 

in the tradit ional economic marketplace rela tionship  he does 

with  most other expendi tures . There is no read ily  iden tif iable 

"pric e tag " attached to most energy transactions.

Few owners or occupants are aware o f thei r present consumption 

practices and the costs o f those pr actices in rela tionship to possible 

conservation actions o r thei r p oten tia l savings. They do not know 

which o f the ir present prac tices are most wasteful and which off er  

the highest savings p oten tia l.

Apartment tenants are rarely aware o f the total cost o f energy 

which they consume -  especia lly  tha t par t which is inc luded in 

rent -  or o f the rela tionship  o f th eir consumption to any his tor ic 

pat tern  or externa l standard. They do not know whether they are 

using "too  much" energy or how to fin d ou t.

Many tenants lack even rudimen tary  informat ion about how heating 

and coo ling  systems w ork , so that  they o ver-con tro l by setting 

temperatures much too high o r low  to ach ieve  a temperature goal 

"more qu ic k ly ,"  thus creating imbalances in the total system.
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The typ ica l response to on overheated apartment is to open a 

window, a response which makes apparent sense fo r the 

ind ivid ual occupant bu t which tends to cause the tota l system

to use even more energy.

Heating and a irc on di tio ning  systems are complex , wi th many points 

o f potential waste and,  therefo re, many points for conservation  

act ions. The nature o f the system is such that one ac tio n may

require another a ct ion elsewhere in  the system, inc lud ing  the way
I

in which  the system is used by  the operato r and the consumer.

There are usua lly not simple, single  actions which can resu lt in 

signif ica nt improvements without other complementary ac tio ns .

A bo ile r can be rep laced , for  example, but the system ef fic ienc y 

w ill  be improved on ly  margin ally  unless al l rad iato r valves are 

brought to a state o f necessary maintenance.

Building owners are  often not aware o f which conservat ion 

alte rnatives w il l be most e ffe cti ve  for  the ir proper ty, or o f the cost 

and benefi t of  tak ing  alterna tive actions. Insulation  in an apartment 

bu ilding may not appear to offer much potentia l for  savings, yet  

its impact on the performance o f the system may be much greater  

than would be expected, for example.

Many bu ild ing  managers lack the techn ica l expertise necessary to 

analyze the ir energy systems and take appropriate corre ctive  actions , 

and they must re ly  on suppliers o f services ond products whose 

recommendations may not be regarded as re liable  o r o bjec tiv e. - They 

lack a source o f information  which they consider trustw orthy.



Exogenous Disincentives

'•> mony urban areas, proper ty owners are beset w ith  a number o f 

cost problems, inc lud ing  ene rgy, but  also increased taxes,  increased 

delinquencies, higher labo r and operating costs, and grea tly  

increased cap ital  costs. The cost o f energy then becomes only one 

of many economic pressures and is of ten  one o f the most d if fi cu lt  

to aff ec t withou t sig nif ica nt expend iture o r change in operatin g 

prac tic e.

The market for apartments is soft  in many areas, causing owners 

to be extremely  relu cta nt to take any steps w hich  would tend to 

raise rents and p ot en tia lly  lose comp eti tive po sit ion.  There are 

s ti ll metropoli tan areas in wh ich  "free  u ti li ties" are a sig nif ica nt  

com petitiv e fac tor  in the apartment market. A sim ilar situ ation exists 

in many condominium markets where there is a sign ifica nt  oversupply  

o f units -  no builde r o r owner is like ly  to take any actions which w il l 

increase the cost o f units in  a soft market.

Building codes have tra dit io na lly  lagged both cur rent techno logy and 

larger public need. Energy conservation as such is a to ta lly  

new cons iderat ion in most bui ld ing codes, although some states have 

moved to take important  c or rect ive action vi s-a- vis energy con­

servat ion as has the FHA . In many cases, however, these code 

changes w il l result  in  increased costs, fur ther increasing  the cost 

o f housing, unless the re is p rov ision for  other changes fo r cost 

reducing measures.
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In many c ities  b uil ding  codes are wr itten  and enforced in 

re la tiv el y in fle xib le  ways, based on tra di tio na l cons idera tions , 

which make if  p rocedu rally d if fi cu lt  at  least,  and economic ally 

and p ra ct ic a lly  impossible ot worst,  to af fe ct  changes in heating, 

a ir  con di tio ning , and e lec trica l systems in apartments. The ab il it y  

to chonge or obta in variances in bu ild ing codes is ty p ic a lly

lim ite d.

Many environmental codes, often enacted w ith in  the past few 

years , have had the unintentional af fe ct  o f reducing the ef fic ienc y 

o f energy systems and thereby increasing  overall  energy consumpt ion. 

S im ila rly , some changes in both bu ild ing and environmental codes 

have been based on inadequate inform ation and have not resulted 

in  the exte nt of  conservation inte nded .

In some cases consumer groups -  inc luding  env ironm enta lists , 

tenants, legal action groups -  have taken strong and ef fect ive 

pu bl ic stands on a var iety of energ y-rela ted  issues which  have not 

been conducive to energy conservation practices. Tenant groups, 

for example, fend to press fo r ce ilin gs  on rents which  may im pair  

the ab il it y  o f owners to fake  necessary conservation ac tio n and to 

insu late  tenants from the necessi ty o f sharing any burden of  

increased energy costs. Owners assoc iations , on the other hand, 

have in some cases pressed to transfer the fu ll increase of  energy

costs to tenants.
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The rate structures o f u til iti es tend to favor larg er consumers.

In the spec ific  case o f master metering , conversion to 

ind ividual metering in most cases wo uld have the eff ec t of 

increasing the per un it cost to individu al  occupants who w il l pay 

for  energy at a di ffe rent  ra te than thei r the ore tical pro rata share 

o f the energy cost of a total  bu ild ing.  Some o f the suggested 

changes in  rate  structures,  designed to pro tec t cer ta in  low-incom e 

consumers, could  have the effec t o f encouraging excess ive usage 

among consumers whose actual energy needs fe ll below a fla t

minimum rate.

e.  Incent ives for Conservation

Present incent ives  for  energy conservation tend to re late  p rin cipa lly  

to the cost o f energy and the ava ila b ili ty  o f v a lid , be lievable  

informat ion about energy consumption and conservat ion.

The cost o f energy to the  tenant or  b ui ld ing owner provides the

greatest incent ive  for  conservation; the higher the cost,  the

greater the tendency to conserve. In a study undertaken by the

American Gas A sso cia tion , it  was found that  energy use was general ly 
1 /

more e ffi cient  in the high energy cost areas of  the  cou ntr y.

1 /
Ap pli ed  Urbanetics, In c .,  Technical No te , Residential Heat ing Energy 
Consumption Index. Prepared fo r Federal Energy Adm inis tration  under Contrac t 
N o. 14-01-0001-1676, August 1974.

71-545 (pt. 2) 0 - 7 6 - 1 7



In most cases, conservat ion takes the  form o f reduced levels 

o f consumption for he ating , a ir  c on dit ion ing,  and lighting  -  

the most direct and least costl y conserv ing measures.

The effectiveness of  cost as an inc en tiv e is re lated to the burden

o f the cost,  whether it  fa lls  on  the owner o f the bu ild ing  or  the

occupant o f the apartment . In bu ild ings in which el ect ric ity is

individu al ly metered (and charged) to each un it,  consumption is

ty pi ca lly  less than in master metered bui ldings; a study by

the Midwest Research Ins titu te indicates that the dif ference is on 
1 /

the order o f on e- th ird .

When the increased cost o f fuel  can be passed along  to tenants

in rent increases, there may be a conservation incent ive  so that  the

added cost increase is also passed along to the user. Where such

rent increases are not cl early iden tif ied or where the  tenant

has no reasonable e xpectatio n tha t reduced consumption in  the  future

w ill  result in rent  reductions , there is no inc en tive to conserve and

perhaps even a dis inc en tiv e.

Midwest Research Ins titu te, Energy Conservation Imp lica tions o f Master  Me ter ing  
Prepared for Federal Energy A dminis tration  under Contract  N o. C-04 -500 67 -00, 

August 1975.
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When residents can be informed accu rately  not only as to the 

amount (in phys ical units) o f current consumption but  also the 

comparison w ith  a previous period , there can be an inc en tive 

to reduce or at  least mainta in consumption a t previous lev els.

This is the so -called  report card bi lli ng which presents the consumer 

with  a documented reco rd o f his energy consumption pattern ove r 

time and, hence, a benchmark against which to set current 

consumption. A tlantic  C ity  Electric  Company has had such a

program fo r a pprox imate ly two years, and believes that it  has
. . . . . .  1 /
been important in reducing the growth of energy consumpt ion.

Many  ut ili ties have provided thei r customers w ith  info rma tion  on the 

consumption o f various appl iances in the home, so that the occupant 

can iden tify those which  are large energy consumers and presumably 

lim it  the ir use.

Cengas in  Lin co ln,  Nebraska hos a program of  iden tifying  heat loss 

in ind ividual homes through a graphic infra red thermal scanning 

technique which permits a visual  comparison o f structures from 

infrared photographs. The program has been successful in bring ing  

to the atten tion o f thousands of  customers the ir apparent need for  

insu lation and o ther thermal prote ction . The program appears to have

. Kurt W. Riegel and Suzanne E. Salomon, "G et tin g Individual Customers Invo lved in 
Energy Conse rva tion,"  Public U ti lit ie s Fo rtn ight ly,  November 7 , 1974.
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been more successful in  obta ining serious consumer interes t 

than the p ilo t Pro ject  Conserve which provided residents with 

detai led  cost and savings information about conserving measures 

fo r the ir own home. This limi ted  comparison suggests tha t a 

greater inc en tive can be provided by a dramatic example than 

by log ica l economics.

Some u ti lit ie s have prov ided an inc en tive for thei r customers to 

ins tall  insula tion  by providing for  a discount in  the pr ice  a nd/or  

a convenient installm ent  cre dit  method for  spreading the c os tov er 

tim e.  Both Brooklyn Union Gas and the gas u ti li ties  in  Michigan 

have entered into such a program. W hi le the number o f customers 

using the plan  in Brooklyn is relat ively sma ll, the company considers 

it  an integra l part of its conservation program. Cengas is considering a 

sim ilar program to fo llow up its heat loss iden ti fica tion. While it  is~ 

d if fi cu lt  to assess di re ct ly  the impact o f such "re ba te" programs it  is 

reasonable to assume that a meaningful number o f the  partic ipants  

would not have ins talled insu lation otherw ise . The inc en tive to the 

uti lit ie s is to free fin ite  energy resources at the irdisposal for o ther -  

and p oten tia lly  more prof itable  -  customers.

Some u ti lit ie s have prov ided technical assistance to customers to 

ide nt ify  spe cific  conservat ion actions app ropriate  to thei r structure 

or un it.  In New Hampshire, the state vocational  education system 

has begun a program to tra in students in  energy conservation  and to 

make their  sk ills  avai lable  to lower- inco me familie s.
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The Institute of  Real Estate Management has developed a series 

o f conservat ion measures fo r use by apartment managers and has 

now launched a p ilo t demonstration program in 10 regions in wh ich  

actual experience w il l be recorded and compared wi th prev ious  

consumpt ion. Pu blication o f these results w il l pro vide an info rma l 

set of standards al lowing for diffe rences among bu ild ing  types, age, 

energy source, and loc at ion which others can use as a performance 

standard. The same sort o f performance standard has been used in 

public housing, but in  that  case there is a strong bias toward 

increasing consumption standards which works as a serious dis ­

incentive  to con servat ion.

Changes in u ti li ty  rate  structures which pr ice  energy in ways which 

make high consumption re la tiv el y mere cos tly than low consumption 

w il l discourage use o f those energy sources. In the recent Pa ci fic  

Gas and Ele ctr ic Company case the Ca lifornia  Public Serv ice 

Commission stated tha t a primary reason fo r adop ting  an inv erted  

rate structure was that  it  is "essential to encourage res identia l
y

conservation. "

Many apartment owners p rov ide bonuses fo r managers or maintenance 

employees which are based on the ir ab il it y  to reduce certa in costs or 

meet certa in performance standards, inc lud ing  energy consumption.  

In cases where such personnel are members of  unions, such bonuses 

may not be feasib le.

1 /  Wa ll Street  Jou rna l, "Pac ific  G&E Gets a Rate Increase o f $213.4 M il li o n ,"  September 17,*75
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c. Foctors Relating to Spec ific  Sectors

In additio n to the general factors cited  pre viously —  pr in cip ally  current 

incentives or dis incentives to energy conserva tion , it  is also useful to 

ide nt ify  factors that work to encourage or discourage conservat ion in 

spe cific  cases. Such descrip tion  w ill  prove useful for fur the r discussion 

and for the crea tion o f energy-conserving  s trateg ies in later  chapters.

1. Build ing Owners and Managers

Building owners have responded to the higher costs o f energy larg ely  

by reducing hea ting  leve ls and by  more ef fic ie nt maintenance o f heoting 

and coo ling  systems. The strong p ub lic  pressure to conserve energy in 

1973-74 created  an atmosphere o f pub lic  acceptance wh ich  faci lit at ed  

some o f the ir ac tions . Owners, however, have been general ly reluc tan t 

to incur major capital costs to reduce thei r energy consumption because 

of a lack  of info rmatio n about the ef fect ive steps for  them to take, a lack  

o f ca pita l, and the uncerta inty  that  the savings created would repay 

thei r investments adequately . Many bu ild ing  owners ac tual ly  own a 

bu ild ing  for a re la tiv el y short t ime , ten years or  less, both because the 

fina ncing av ai lable to them is for  such per iods and because much of the 

pr of it in apartment build ings  has been in a pprec iat ion  o ver the past 25 

years. Special provisions in the tax laws for  a cce lerate d deprecia tion 

and oth er tax  shelters has tended to encourage ownership turnover , in 

tum discourag ing investment beyond tha t to mainta in ma rke tab ility o f a 

bu ild ing.  Thus, the time required for savings to am ort ize  the cost o f an 

energy conservat ion investment (inc lud ing financing costs) is often longer 

than an owner 's expected ownership of  a bu ild ing.
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The capit al cost o f re tro fit tin g bui ldings and equipment is freque ntly  

beyond the finan cial  resources and inc linat ions  o f most buil ding  owners .

Few o f them have the necessary cash,and a ll  fin d financing to be co st ly.

The payout for such investment is ge ne ra lly  v iewed as too long or too 

uncerta in to warrant the inves tment. Ma ny owners are su ffi cien tly  uncerta in 

about  wha t steps to take  and how to implement conservation measures to 

preclude thei r doing anyth ing . Savings whic h can be achieved by 

capital investments are at least in par t cont ing en t upon the system 

being opera ted ef fic ie nt ly  by both employees and occupants, and many 

owners a re skeptical tha t such complementary actions w il l occu r. In 

ad dit ion  to the cost o f major re tro fit  a cti on s, they o ften  inv olve 

considerable inconvenience or  disruption o f bu ild ing  op era tion.

Cost reduct ion  is the p rincip al inc en tive fo r alter ing  the operatin g practices 

or  standards in a b ui ld ing.  Because these actions can be accomplished q uickl y 

at re la tiv el y low cost, most owners have taken  a number o f such steps, 

sometimes w ith  the encouragement and assistance of u ti li ties  and industry 

and professional associations. Common conservation actio ns have inc luded 

reducing the leve l of  lighting  in common areas; reducing heat and cooling  

in indiv idua l units and in common areas; reducing the temperature o f 

domest ic hot water; improving main tenance on hea ting, coo ling  and hot 

water systems; and making g reater allowances for  varia tions in con­

sumption by time o f day and season o f ye ar . The pr inc ipa l obstacle in 

taking such steps is simply the lack of  in format ion , and, in some cases, 

lack o f adequate technical assistance in  ca rry ing  them out.  Maintenance  

employees may sometimes be reluctan t to dep art from th ei r established



routines , and buildin g tenants of ten  complain about  the changes being  

made.

Build ing Tenants

Whether the occupants of  ind ividu al dw ell ing  units w il l take  conservation 

actions depends la rgely  on whether they are charged di re ct ly  for  the 

cost o f the energy they consume. If they are, thei r inc en tive to reduce 

energy costs results in  thei r reducing temperature leve ls (or  increasing 

in hot weather), reducing light ing levels , using appl iances more ef fic ie ntly 

and less frequently, and o the r sim ilar  steps w ith in  thei r co ntrol . Occupants  

who are not charged d ire ct ly  for the ir energy consumption have cooperated 

in many cases as a matter o f public responsib ility , ofte n fo llowing requests 

by bu ilding owners. These actions have been short lived  fo r the most 

pa rt,  however, and con tinued reminders are required. The general public 

understanding of  and rea ction to the energy c risis  is a strong fac tor in 

the ir energy consumpt ion, obsent o f any cost conside rations. In many 

cases, occupants be lieve  that  there is li tt le  o r nothing wh ich  they can 

do individu al ly  to af fect  total consumption in  the ir bu ild ing,  so they 

ore motivated to do li tt le  or nothing.

Recognition of  the national need to conserve energy has provided an 

incentive  fo r occupants Io accept lower comfort leve ls and to cooperate 

in  conservat ion programs, whether they pay di re ct ly  f or  u ti li ties  or  n ot . 

Distrust o f owners' motives and act ions has worked in the opposite direc tion 

however, and coused some occupants to disregard conservation  actions .



Fai lure to receive  or understand appropriate info rma tion  about 

conservation programs has served to increase tenant distrust in  many 

instances.

U til iti es  and O the r Suppliers

U ti lit ie s and other energy supplie rs have an ind ire ct ro le in con servat ion. 

They have been mot ivated by a number of  economic factors to work with  

thei r customers to reduce consumption.  The need to reduce peak load 

requirements, to ensure more adequate supplies for  a grow ing customer 

base, and to have some fl e x ib il it y  to prov ide for  p rio rit y customers have 

served as incentives together with  the desire to contr ibu te to the a lle vi a tion 

o f a national problem . As a resu lt, the u ti li ty  industry has become a 

major source of info rmation  about energy conservat ion and, in some 

instances, technical assistance. A number o f ut ili ties began such programs 

we ll before 1973, and a ll hove  elim ina ted programs to promote high leve ls 

o f consumption.

Regional and Geographic Variations

The cost o f energy , which var ies subs tant ially  among regions,  is a 

predominant fac tor  in whether conservation actions w il l be taken by 

any group -  owner,  occ upant, or u ti li ty . In the lowest energy cost 

regions, there is t yp ic a lly  ne ither the economic nor the psycho logical 

incen tive to take sig nif ica nt  conservation actions. Areas o f the country 

which are dependent upon imported fue ls, those dis tan t f rom domestic 

natura l gas supplies and hydroe lec tric  sources, and those isolated from 

major energy networks have been affected  most by  h igher costs and are



most sensitive to a range o f incentives in order to reduce the ir

consumption. A special  study by the American  Gas Association

found tha t states in the Southwest, Louisiana, and Florida are the

least ef fic ie nt users o f energy for  residentia l heating, wi th appropriate 
1 /

correct ion for  heat ing degree-days. A t a d ifferen t leve l, Detro it

Edison found tha t consumption tended to be somewhat h igher in 
2 /

suburban apartments than those in  the central  c it y . The difference in 

consumption is associated p artly  wi th differences among tenants and 

structural  cha racter istics o f apartment bu ild ing s, but for  whatever reasons 

suburban apartment dwellers a pparently use more energy than do the ir 

urban counterparts .

5.  Building Character istics

The pr incipa l cha rac ter isti c o f a building related to energy conservat ion 

is whether o r not energy is delivered to residents in a way which permits 

costs to be calcu lated  and charged di re ct ly  to each un it.  In most 

apartment buildings, el ec tr ic ity  is sold to the bu ild ing at a commercial 

rate and prov ided to ind ividual tenants as par t of  thei r rents.  This p ractice 

is known as master metering and has been found to be associated with  

sign ifi ca nt ly  higher levels o f consumption than comparable apartments 

in  which the cost o f el ec tr ic ity  is metered for  each and charged a ccordin gly,

Applied Urbanetics, In c .,  Technical  Note,  Residential Heat ing Energy Consumption Ind ex.  
Prepared for Federal Energy Admin istration under Contract N o. 14-01 -0001-1 6/6 , 8 /7 4.

Ronald Danie ls, Prof ile  o f Low Use Customers, Paper Presented to Edison Electric  Ins titu te 
Rate Research Com mittee, September 1973.
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usua lly at  a higher per kwh ra te . Owners o f o lde r buildings  o ften 

have a greater inc en tive to take  conservation actions than those in  

newer build ings  because the y may be able to realize  greater savings 

more qu ickly,  because ine ffic ien ces o f equipment or bui ldings may 

be greater than in newer bu ild ings . In the case o f many olde r 

buildings , however, the cost  o f eff ec tive actions is so great that  i t  is 

beyond the owner's fin an cial  means. Many old er build ings require  

major structural renovation  to become energy e ff ic ie nt.  For example, 

in newer build ings  the ad di tio n o f storm windows may crea te a sig ni fic an t 

savings, in some olde r bu ild ing s, the exis ting window units  may have to be 

replaced in addit ion  to add ing storm windows. High-r ise  and high 

density build ings use less fu el  for  heating and water  heat ing than low -rise 

buildings , re flecti ng  the fa ct  that they have a smaller  re la tiv e surface 

exposure where heat loss w il l occu r.

6 . Management Arrangements

The ownership o f an apartment b uildin g -  whether it  is pub lic  o r pr ivate -  

and the management o f the bu ild ing  -  whether by the owne r, a resident 

manager, or a managing agent -  is re lated to the effec tiveness of various 

conserving actions and the incentives appropriate to encouraging them. 

Most pub lic housing and much p ub lic ly  assisted housing is financed in ways 

which have not tended to create economic and psycholog ical  incentives 

for  cost savings: they do not have to operate at  a p ro fi t.  The prac tic e 

o f u ti li ty  a llowances and payment o f excesses by renters accord ing to a 

standard established by HUD appears to ac t as a dis incen tive for  energy
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conservat ion since it  provides fo r automatic esca lations  o f the allowances 

as energy consumption increases. The manager is regarded by many as 

the key to energy conservat ion -  whether in a pr iva te or public bu ild ing  -  

since it  is he who implements the conservation act ions, maintains the 

ef fic ienc y o f the system, interacts most closely  with  the tenants. The 

rapid ly grow ing  pra ctice o f inc lud ing  tenants in  the management of 

buildings  -  through tenant management corporations -  may prov ide a 

substantia , inc en tive for  conservation as tenants ob tain a bette r under­

standing of the financia l imp lica tions o f high energy consumptions lev els .

7.  Income Varia tions

The socioeconomic characteris tics o f occupants appears to be rela ted

to consumption patterns, although the reasons for  d ifferences are not cle ar

or  we ll unders tood. A study o f customers o f the Pa cif ic Gas and Electri c

system found tha t lower income customers were consistently higher consumers 
1 /

than average of  natural gas and often higher consumers o f e le ctr ic ity .

The low qu al ity  o f housing, appliances, and maintenance among lower 

income bu ild ings is a major reason fo r the differe nces. In the study o f 

Detro it Edison customers i t was determined tha t there is a signif ica nt 

relatio nsh ip between energy use ond the combinat ion of  income and 

dw el ling type . The range o f consumption w ith in  each income group, however , 

was g reater than the difference  between classes o f incom e/dwe lling typ e.

T7
Pacific  Gas and Electric  Company, "A Summary of the Pa cif ic Gas and Electric Company 
Study of the Usage o f Gas and Elec trici ty  by Low Income Consumers," undated.
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Income was found to be a sig ni fic an t fac tor in determining average use 

among customers. Mul tif am ily  customers used sign ifica nt ly  less energy -  

100 kwh or more per month -  than comparable sin gle- family  home

customers.
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V I.  INCENTIVES FOR ENERGY CONSERVATION

A . Introduc tion

Althoug h o number o f incentives were introduced in the previous chapter , 

as we ll as d isincentives that  curren tly  apply  to energy conservation , it  was 

not attempted to ide nt ify  forma lly wha t types of  incentives are possib le.

If  incentives are defined as measures to induce various groups (actors) to 

take ce rta in steps (actions) to conserve energy, then it  might be possible 

to combine actors and actions into log ical  groupings so that incentives 

may be targeted into clusters (strategies), those combinations tha t w ill  

yield most in terms of  energy savings m ight be ide nt ified  and evaluated. 

This is the process that w ill  be used in this  rep ort , and w il l be carried 

ou t in  this  and the fo llowing  cha pte r.

B. Incentive  Formulation

The first  step, then, is the formal classif ica tion of  types o f incentives in 

an analy tical framework, which w il l al low the formulat ion o f incentives 

and the eva luat ion of a lte rnat ive  strateg ies for  energy conservation. 

Incentives may be class ified according to whether they may be vo luntar ily  

applied  or may require leg islat ive  changes. If the types o f incentives 

are seen as a continuum from leg is la tiv e to voluntary a ctio ns,  then it  is 

possible to further classify the incentives into the fol low ing framework:

1 .  Regulatory: Those strategies tha t require direc t intervention by 

public  authorit ies;  types o f a ctiv ity  would inc lude bu ild ing  codes 

or performance standards.



2.  Fisca l: Those s trategies that  are undertaken by pu bl ic au tho rity where 

some adjustment o f the tax structure is used to enforce energy conser­

va tion.

3.  Economic o r Fina nc ia l: Those strategies tha t may be undertaken by 

public au thor ity , but not necessarily; changes are brought about by 

market mechanisms and are indi re ct ly  influenced by pr ic ing factors; 

examples would be subsidies or loan guarantees.

4 . Inform atio nal : Such strategies would be d irec ted at  spec ific  classes 

of  actio ns,  and wou ld include provision of technica l data  and/o r

assistance.

5.  Educationa l: Stategies designed to re lay  inform ation , but withou t 

the dire cted aspect o f informat iona l strategies; genera l awareness 

o f energy conservation would be sought, but wi th no spe cif ic con­

servation  a ct io n.

The types o f incentive s tha t rela te each o f these categor ies are summarized 

in the fo llowing  tab le:

INCENTIVES FOR ENERGY CONSERVATION IN MULTIFAMILY  HOUSING

1. Regulatory Measures

< 9  Changes in bu ilding codes to meet energy-conserv ing standards 

-+• Require or  permit ins tal lat ion  o f ind ividual metering

Changes in bu ild ing  codes to ensure energy ef fic ie nt performance 

(so tha t structures are regu lated  as to the number o f BTU-equivalents 

consumed, rather than spe cific design features)

4* Mandato ry temperature settings and hours o f operatio n
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G? Fuel -energy quotas o r allocat ions

+  Revisions in u ti li ty  rate structures, wi th graduated rates 
according to consumption

2. Fiscal Measures

4 Deduct costs o f re tro fit tin g from property tax assessments

4" Alte rn at ivel y,  defer increases in assessments based on va lue  o f 
re tro fit

+• Increase cap ita l investment tax cre dit  for re tro fit  actions 

■4 Adjust accelerated depreciation schedules for  re tro fit  investments 

Q  Levy personal pro perty tax on heavy usage appliances

3, Economic Measures

+  Provide dir ec t subsidy to underwrite  expenses o f re tro fit  
improvements by ca pi ta l grant

+■ Provide ind ire ct subsidy by providing loan guarantee for  
improvements

+  Provide di rect  subsidy by subsidizing market -rate loans wi th 
dif ferent ial  payments o r extended terms

Establish revolv ing  loan fund for  improvements

Provide dir ec t salary compensation or bonus for energy consumption .

Provide non-monetary inc en tive for conservation (such as merchandise 
added fr inge benef its,  or  vaca tion)

7 -  Adjus t rent leve ls (where u til iti es are included in rent payment) so 
that  consumption over a certa in base amount is b illab le  at higher 
rates

Al low a premium on ren t levels for energy conservation, in the  form 
of  a rebate or reduct ion in rent

? +■ Charge fo r hot water heating and a ir con ditioning  use a t an 
increasing rate per un it o f consumption

Install ind ividual meter ing at cost to u ti li ty ; tenants reimbursed 
for  cost out of  monthly bi lls
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4 . Information Measures

Provide info rmatio n on savings and costs from spe cific  
re tro fit  ac tions

Provide info rma tion  on consumption, iden tifying  areas of  
potentia l reduct ion

Provide format fo r energy -effic ien cy  analysis

Provide a checklist o f energy-conserving options avai lable for  
both structura l changes and operating procedures

Provide info rma tion  on new techno logies tha t might rep lace  
exis ting equipment or structural  components

Provide technica l assistance for  energy consumption and con ­
servation analysis

Provide standard performance cr ite ria  fo r energy use

Provide exp lic it  costs and consumption data on monthly b ill s 
where such data may be attr ibu ted  Io ind ividu al dw el ling units; 
where such data are not avail ab le, provide  "p ro to typi ca l"  o r 
average costs on  consumption data

Require labeling  o f appliances for  energy ef fic ie nc y,  as we ll as 
provide  info rmatio n to inte rpret and search for such lab eling

5.  Education Measures

Org anize  demonstration projects for  bu ild ing  and equipment re tro fit

Org anize demonstration projects for  implementing new conserving 
technologies

Provide case study compilat ions as examples o f successful energy 
management o r conserv ing investment

Provide information for  course on energy management by IREM or 
CPM (with use o f seminars or sel f-s tud y, programmed texts)

71-545  (Pt . 2) 0 - 7 6 - 1 8
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Provide generalized information  on energy consumption in the 
household -  for appliances, lig ht ing,  and heat,ng

Provide estimates o f consumption and costs savings due to 

conservation

Provide demonstration of  energy conservation by use of mobile 

units used to tour various apartment propcts
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V II . STRATEGY FORM ULATION  AN D EVALUATION

A . Introduct ion

As described in the previous chopter , the process tha t w il l be used to der ive 

strategies for  app lying  and eva luat ing incent ives for  energy conservation 

w il l consist o f a series o f sequential combinations o f fac tors, select ing 

wi th each ite ra tio n those actions o r strategies that w il l yiel d the most 

in terms o f a ctu al reduct ions in energy consumption in the mult ifami ly 

housing secto r. In each case, some options w il l be rejec ted  wh ile  others 

w il l be reta ined  and carried forward to the  next stage. The reasons for 

such select ions w il l be stated. It should be noted tha t this  selection process 

as well as the fina l set o f recommended stra tegies tha t emerge from i t  w ill  

be useful. If there are possible s trategies that  were not  considered or 

were re jec ted , it  is a re la tiv el y simple task to subject them to the same type 

of  analysis de ta iled here and to eva luate them as w e ll .

B. Act ion- Actor  Groups

The f irs t step-: in the process was re lated in the prev ious chapter , namely 

the o rga nization o f incentives into fiv e cate gor ies.  The second step occurs 

in pa ralle l to that  step, in def inin g unique sets o f conserving actions and 

act ion  groups.  There are four possible types o f actors o r audiences relating 

to ene rgy-conse rvation : bu ild ing  owners, bu ild ing  managers, tenants, and 

other groups not d ire ct ly  relate d. Since this lat ter group is ill -d efin ed  and 

can be accommodated in other ways, the actor  groups w il l be restr icted 

to the three mentioned. In the case where a tenant happens to own the 

dw ell ing  un it,  that  tenant bridges two groups and incentives app ly from two 

direc tions. A sim ila r case arises when the owner and manager are not
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two dis tinct persons, but the some; in  that instance,  the motivations are 

considered those of  the owner.

There are  three general types o f conserv ing actions : struc tural  actions 

invo lving  building and equipment re trof it;  operatio nal act ions  inv olv ing 

the bu ild ing  itself  and common equipment and appliances; and ope ratio nal 

act ions  rela ting  exc lus ive ly to the dw ell ing  un it its e lf.  If the action groups 

are combined wi th the actor groups , then three useful combinations occur ,

as fol lows:

structural re tro fit  — owners

-  bu ilding and equipment ope rat ion — owners and managers 

dwelling un it ope rat ion — tenants

There are other combinations , but they present ill og ic al or less meaningful 

groups and w ill  not be considered. These three ac tio n/ac to r groups then 

constitute the major audiences where energy-conserving incent ives  may be 

applied and toward whom strategies w ill  be d irecte d.

C . Strategy Formulation

A further useful aggregation is possible by combining the ac tio n/ac to r groups 

wi th the types of  incent ives  listed in the previous cha pter. Although there are 

a number of combinations of  the types of  incentives themselves (for example, 

regu latory incentives cou ld be coupled wi th any and a ll of  the others, in four 

combinations), it  again becomes useful to lim it  those possib ilit ies  to the most 

use ful.  This is done by considering the various audiences that w il l be addressed 

By these means the fo llo wing re lat ive  importance of  incen tive emerges when the 

incentive types are taken one at a tim e.  These relationships  are suggested in
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the fol low ing  tab le,  the inten t o f which  is to demonstrate that  whil e

sing le incent ive  types may be important, combinations o f those incent ives 

may y ield more, (Table ,)  The strategies that were selected for  further

cons idera tion consist o f the f ol low ing,  wi th regard to pa rticu lar audiences: 

Audience_________  Strategies_____

Structural Re tro fit-  
Owners

A , Information measures only
B, Fiscal-economic measures
C. Regulatory measures
D. Regulato ry- fiscal-e conomic-info rma tion  measures

Build ing and eq uip - A ,
ment ope ratio n — B,
owners and managers C.

D.

Information measures only 
Economic measures only 
Economic-in formation  measures 
Regulatory-economic-information measures

Dw elling Un it Op erat ionA , 
Tenants B.

C.

Information measure o nly  
Economic measures only 
Regulatory measures only

In every instance,  the possibi litie s of  using inform ation measures only were

considered, given the desire to use non -legis lat ive  and sho rt-te rm means o f

ach iev ing energy con servat ion. That a lte rna tive is posed in order to concentra te 

on those obje ctives. The education incentives tha t were listed in  the previous 

chapter were om itted ou tri gh t. Such effo rts,  it  was be lieved, are useful, but 

a number of  public and pr iva te  in itiat ives  in that area are already underway 

so it  was desired to avo id du pli ca tion of ef fo rt.  In add ition , i t  is fe lt  that

targeted measures w il l prove more useful for the pa rticu lar requ irement o f the 

multi-hous ing secto r.
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Toble 5-2 RELATIVE IMPORT ANCE OF INCE NT IVE S

Type of  Incentive
Act ion/Ac tor Group Regulatory Fiscal Economic Information Education

Building Retro fit /Own er •  • •  • • •  • • •  • • •
Equipment Retro fit /Own er •  • •  • • • • • • • •
Building Oper at ion/O wne r-Mgr. •  • • •  • • •  • • ••
Dwelling Un it Op era tion/Tenant •  • • • •  • • 99

•  • •  Ve ry  important

•  •  Important

9 Less Important

Source: Real Estate Research Corporation



Strategy Evaluation

The selected strategies were subjected to an eva lua tion procedure 

consisting o f q ua litat ive measurements o f what  the pa rticu lar advantages 

and disadvantages o f each strategy would  be; this  was intended to at 

the least provide an organized format for  iden tifying  the tra de-offs  invo lved 

with each stra tegy , and at  the most prov ide a basis for  choosing among 

the strategies. A second type o f eva luat ion w il l fo llo w  in the nex t section, 

where a qu an tita tive measurement of the poten tia l impact on various market 

segments is presented, so tha t the "opt imal"  strategies might be targeted 

where the energy savings pote ntial is the greate st. F in al ly , spec ial 

considerat ion is given to a number of high -p rio rit y areas, where opportun ities  

for  conserving action and appli ca tion of  incentives are part icul ar ly  st rong.

1. Qua litat ive Assessment

The cr ite ria  used in the qu al ita tiv e assessment consisted o f the '• 

fo llowing: ; . - • ' . ,, , .

Market Penetration i' 1 .

Thiscr iter ion  isan estimate o f the like ly  impact tha t a pa rticu lar 
strategy w il l have in terms of  energy conservation; in o sense, 
it  is a measure o f the overa ll lik el ihoo d o f that  stra tegy having 
a pemtive ef fect  on energy consumpt ion; this is not a measure 
of the po ten tia l imp act, but o f the actu al like ly  impact  

Cost Considerations

The major concern in  this instance is two fo ld: who bears the 
cost o f developing and implementing the pa rti cu lar conservat ion 
strategy and how much w il l it  cost
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Time Frame

Three fime periods are relevant wi thout a precise duration 
for  each period ; the rough approximations o f immediate  (wi thin  
six months), near-term (six months to two years), and long-term  
(over two years) are used; this measure relates to the amount 
o f time requ ired before conserving actions  and incentive s can 
be implemented

Ins titu tional Context

The le ga l, admin ist rative, or other ins titu tiona l act iv it ie s that  
are necessary for  implementation  are considered here; the role  o f 
the Federal Energy Administ ration is par tic ular ly  important,  but 
the involvements o f Federal, state and loco,  governments, as 
well as u ti lit ie s and financia l ins titu tions, are inc luded

-  Fe as ibi lity

This cr ite rio n relates to the o veral l pra ct ical ity  and like ly  
accep tance o f the s trategy, especia lly when it  is considered 
in the con tex t of other incentives or  d isincent ives  

The results of  the assessment of  strategies for  each ac tio n/ac to r group 

are recorded in the fo llowing  three tables (tables to ).

Although the exact reasoning behind each statement has no t been 

supplied,  the trade-offs  should be se lf-expla na tory. By way o f summary, 

however, the fo llowing major conclusions resu lt from the qu al ita tiv e 

comparisons of  a lte rnat ive  strategies:

a . Group 1: Structural Retrofit  — Owners

No sing le type o f inc en tive is approp riate  for  this  a ct ion/ac to r 

group, but several types must be considered as a group to have 

any sign ifica nt  in flu en ce . A t a minimum, fiscal an d/or  economic 

measures w il l be required to prov ide any incen tive fo r capit al 

investment on the part o f bui lding owners

Information and regulatory  ac tions w il l broaden the appeal and 

rein force the effects o f economic and fisc al act ions
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Two factors may prove proh ibi tive and thereby lim it  the po ten tia l 

for  energy conservation  — the costs o f economic an d/or  fisc al 

incent ives, and the sheer time and di ff ic u lt y  involved  in 

implementing the ince nt ive.

b.  Group 2: Building  and Equipment Operat ion  — Owners and Managers

Economic incentives  in  large measure p rovided  by desire by owner 

or manager to preserve p ro fit  pos ition ; energy reductions ore o 

consequence of cost reduc tions
i

The potentia l for  info rma tion  measures o f a v ar ie ty  o f types 

therefore is enhanced; pa rtic ula r knowledge o f costs and savings, 

conservation measures, technical  assistance, and demonstration 

projec ts become more feasib le.

Conservation effo rts may be lim ited by (be lim ite d slack in energy 

use, so that  major ef fo rt at  b el t-t ighten ing w il l result in on ly 

small or marginal ga ins .

c . Group 3: Dw elli ng Un it Opera tion — Tenants

Economic and regulatory  measures on ly have lim ite d inf lue nce 

over tenant behavio r, so those types o f incent ives  ore lim ite d in

ef fect .

Information wou ld be use ful,  if  on ly because prospects for  othe r 

actions o r strategies are re la tiv el y lim ite d. Divu lging  the hidd en 

costs o f energy consumpt ion would be useful, but  i t  impl ies that  

some measure o f consumpt ion can be made, and the energy costs 

are substantial enough to warrant alt erat ion  to life sty les  and 

consumption hab its.
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2.  Qua nt ita tiv e Assessment

A second type of  measure o f the poten tia l for  energy conservation 

is also necessary. In order to target strategies and incentives, some 

sense of the size o f the audience and the po ten tia l for  energy savings

must be determined.

In order to evaluate fu lly  the usefulness and impact of pa rtic ula r 

conservation strategies, perhaps the best rat ion ale  for dec iding 

among a lte rnat ive  courses of  ac tion is the po ten tia l for  saving energy.

This is not the on ly ra tiona le , since energy conservation must take 

place in a larger con text in which a number of other factors are 

considered and weighed against  conservation. That process of 

weighing was intended by the qu al ita tiv e comparisons undertaken 

in a previous sec tion . But c lear ly  savings p otentia l w il l have considerable  

part o f Federal Energy Admin istration estimates o f the costs and b enefits 

o f various conservation programs.

There are a large number o f possible combinations of actors, ac tion 

groups, market segments, inc en tive types,  and stra tegies. The number 

is unw ieldy for any systematic or formal ana lys is. What is possible 

is to describe how savings pote ntial might be determined for  any set 

of combinations,  and then to work through an example o f a pa rticu lar 

set of  actio ns.  With  the basic data supplied in this report and the 

methodology described,  the Federal Energy Adm inis tra tion  should have 

su fficie nt  means to undertake any number o f sim ilar  analysis and to

eva luate alterna tive courses of  act ion,
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In theo ry , the  facto rs that  contr ib ute  to  an est imate o f sav ings  po te ntia l wou ld  be 

com bined as fo llo ws:

a , number o f dew lli ng  un its  X pe r dwelli ng un it  consum ption  factor ,,

= to ta l con sump tion

b„ to ta l consumption  X sav ings  fa ctor (from a part ic u la r co ns erving  actio n)

= maximum savings pot ent ia l

(N ote : The savings fa cto r can re la te  to a sp eci fic  co nserving  ac tio rv  

such a ad din g in su la tio n to st ructu re o r m aint ai ning  hea tin g and  co ol in g 

eq uip men t; in  such cases, the ac tual  amount o f savings  co n be used— so 

that  fo r ad din g in su la tion , annual savings o f ab ou t 35 to  40  are poss ib le. 

A lt e rn a ti ve ly , the ge neirc conserving  op tions  ca n be used fo r il lu s tr a tive  

purposes, re a liz in g  th at w ide va ria tio ns  can exist  by  sucb a  pr oc ed ure.

In e ith er ap proa ch , da ta are la ck in g , but rough est imates  may be use­

fu l en ou gh ).

c „  maximum sav ings  pote ntia l X  marke t pe ne tra tio n est ima tes  (fro m the  

st ra tegies , above)

= aa tual  savings pote ntia l

This procedure may be used fo r pa rt ic u la r marke t segments,  o r ag greg at ions  up to the 

to ta l m u lt i- fa m ily  hous ing marke t. If  agg reg ations are  used i t  is im portant to  use the  

approp or ia te  numbers o f dwe lli ng  un its  w ith  the ap prop ria te  consum ption  fa ct ors . The 

three-step  sequence giv es  more re fin ed estimate s, bu t i t  is also poss ible to do the fi rs t 

o r fi rs t and second steps o n ly  to ge t rough orde r o f ma gni tude estimates th a t might  prove 

equa lly  us eful . The th ird step is necessary because jus t ca rr yi ng the an alys is  through

the second step w il l on ly  g ive the sav ings  po te nt ia l i f  a ll  dw e lli ng  uni ts  in  a part ic u la r 

class have a given  conserv ing  act io n  app lie d to the m.  In fa c t,  the li k e lih o o d  that

71-545 (Pt. 2) O - 76 - 19
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ev ery sin gle  unit be ing  affe ct ed is rem ote ; i t  is more li k e ly  that  a g iv en  set o f 

ince nt ives  w il l a ffect on ly  a port io n  o f a class o f dwe lli ng  un its  o r marke t segment.

The wa y in  which  the strate gie s were constructe d then shows that  i f  d if fe re n t types 

o f inc en tiv es  are combin ed , there is a commensurate inc rea se in  the  le ve l o f market 

pen etratio n.  This means th at  as a strategy is re fined, the number o f dw e lli ng  un its  

li k e ly  to be affe cted  is inc reased  and the  savings pote ntia l that  w il l be ac hie ved 

w il l be gr ea te r.  As was po in te d out in  the  q ua li ta ti ve  assessment, the inc rea sing 

benefi t o f energy savings begin s to encounter  ris ing costs however a fte r some p o in t.

The fo llo w in g example  o f the ca lc u la tion  o f savings pot ent ia l ill ust ra te s many o f

these po in ts , as w ell as d escr ibe the  meth odlog y fo r making sim ila r types o f ca lcu la tions.

(See Tab le)
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3. Economic Impact C alcula tion s

The cost of  conserving actions can o nly  be estimated rou gh ly,  since such 

costs vary because o f a large number of factors as in  the case o f savings 

potentials , meaningfu l estimates requi re the development of adequa te 

information about spec ific  conservation cost. For purposes o f illu str at ion  

i t  is possible to continue wi th the methodology used to determine savings 

po tent ia l. If the re trof it ac tion could be accomplished at an average cost 

o f $100 per dewll ing  un it , the tota l cost would be $897 m ill ion if  a ll 

buildings were to be af fected . However, since the estimate of probable 

appli ca tion,  the market penetration fac tor , was estimated at  35% , the 

total cost would be approx imate ly $135 m ill ion.  A subsidy of  $100 maximum 

per dwelli ng un it would require an appropr iation o f the fu ll amount.  The 

btu savings could be converted into  the equivalent of  barrels of imported 

o il , or o ther fac tors, and a determination  made o f the re la tiv e valu e to the 

nation o f the conserv ing ac tio n.  A rev olv ing  loan fund would requ ire an 

appropr iation or spec ial borrowing which would peak at  approxim ate ly 

$125 milli on  and which would be repaid wi th in seven years (assuming 5-year  

loans). An interest  rate could be set which could cover adm inis tra tive  costs 

of  handling the program, but  an interest rate which also covered the cost of  

borrowing by the government would probably be too expensive for  owners.

The net cost o f the program would be roughly equal to the cost to the 

government o f the borrowed funds.

If the cost o f; the program were to be bom wh ol ly or  in part by the owners, 

the ir cash f low w ould be reduced by the  $100 per dewl ling un it during the 

year o f in it ia l implementation and increased by the amount o f the energy cost
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savings in future years. If  the amount of  savings were less than $25,  the owner 

would almost ce rta in ly  need to increase rents in order to make it  possible for 

for  him to achieve the 3 - 5  year payout on the investment, wh ich most owners 

would requi re i f  they were to make the investment at  a ll .  Since the overage 

cost o f energy is a s ti ll a re la tiv el y small part  o f total costs, under 10% in 

most situations, the amount; o f potential  do lla r savings to the owner is not 

great in rela tionship  to manu re tro fit  costs.
!

It is probab ly tha t fisca l-economic incentives requ ired for operat ional changes 

w il l be modest, if  required a t a ll , and only  an amount to supplement the savings 

required to create an acc eptab le payout pe riod for the owner.  The pr inc ipa l 

concern about the economic impact  o f various incentives should be to endure 

that  regu latory incentives or  strategies do not requ ire expenditu res wh ich  either 

jeopardize an owner's cash flo w or create on incen tive to increase ren t su fficien tly  

to create hardships on tenants . Determina tion o f whether conserva tion expenditures 

requ ire financia l incentives must be made on the basis o f the analysis o f spe cific  

re tro fit  costs, measured against the economics of the bu ild ing category inv olv ed .



Pr ior ity  Savings Areas

In terms of  pe r dwe lling un it consumption, thre e characteris tics  show 

sig nif ica nt va ria tion in comption of  energy and, hence, are log ica l 

special markets" fo r conservation programs. They are public housing 

units, apartments which are master metered, and units in the northeast and 

north central states.

Pub lic Housing Units

The averoge p ub lic  housing un it uses 160.1 m ill ion btu 's o f energy annua lly , 

compared wi th 102.2 for ; comparable pr iva te  un its . The reasons for these 

diffe rences relate  to the operation of  the bu ild ing s, the bui ldings themselves, 

and the nature o f the tenant  group.

In pu bl ic housing projects  a u ti lit ie s al low ance is calcula ted  fo r each aportment 

on the basis of a formula developed by HUD in the early  1960's. That 

allowance is revised pe rio dic all y as use patterns change; when more than 

20% o f the tenants are above the allow an ce , it  is raised.  This upward 

bias has tended to serve as a dis incentive  for  tenants to conserve. In a 

recent case in Cleveland, new allowances were established which appear 

to be sign ifica nt ly higher than consumption based on find ings  by the u ti li ty  

companies. _l /

There is less economic motivation for  owners, tenonts, or operatin g personnel 

to take  rigorous energy conservation measures than for the ir pr iva te sector counter  

ports, since the ir goals are more social in  nature. The nature o f the subsidized 

ope ration does not elim ina te the need for o r the desire to be e ff ic ie nt,  but  it  does

i i- . t •! : •/in i fi  . I •' .<-s u f  h r. u ;i ;v j
1 / Correspondence with Cuyahoga Me tropo litan Housing A utho rit y,  August 19/5
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tend to reduce the urgency for savings programs. Employees of housing 

author ities  are ofte n c iv il  service so that  bonus arrangements for  meeting 

performance goals are not li k e ly . The growth of tenant management 

corporations  and sim ilar  arrangements may o ffe r a mechanism for  g rea ter  

levera ge in implementing successful conservation programs.

Many p ub lic  housing pro jects  were constructed a t costs lower than many
i

many structures, a possible source o f structural diffe rences which result in 

less energy ef fic ient  un its . Maintenance in publi c housing is sometimes 

not  as good as that found in pr ivate units because o f the lack o f necessary 

funds, a higher leve l o f requ ired  remedia l main tenance, and the lack o f 

marketplace pressures to at trac t tenants.

Tenants in pub lic housing are necessarily lower income,  a factor  w hich is 

often  associated w ith  lower leve ls o f educat ion. Othe r socioeconomic 

cha racter istics, such as a rural backg round,  combine to create a lack 

o f fa m iliarit y with apartment liv in g , heating systems, and app liance  

useage which may result in excessive levels o f energy conservat ion. The 

lower income levels preclude the ownership o f newer or more eff ic ie nt 

appliances.

An y set o f incentives dire cted toward public  housing must take into  account 

the special  characteristics o f that  market . In orde r o f p rio rit y they should 

inc lud e:
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Any set o f incentives directed  toward pu bl ic housing must take into account 

the special  characteris tics of  that market. In order o f p rio rit y they should 

inc lude:

1. Creation o f performance standards which  have energy ef fic ienc y as a

major cr ite rio n,  together wi th equity and com fort  o f the ten ant.

These standards should be established on the basis o f a study of  

housing authorit ies and should inc lud e the pa rticipa tio n o f the 

authoritie s and the ir tenants as w el l as professionals from HUD and FEA.

2.  Financing mechanisms should be created  to permit necessary capital
i

improvements to be made in bu ildings and systems to provide for  

high er ef fic ienc ies . There is some precedent toward such fina ncing 

in  recent Congressional ac tion to provide  subsidies for  conservation in 

low  income and eld er ly housing.

3 . A tenant  education program is needed which w il l acq uaint tenants both

wi th the mechanics of  using energy more eff ic ie ntly  and the costs of  

fa iling to pra ctive conservation. Such a program should inc lude ways 

for  tenants to pa rtic ipa te in or  b en efi t from such savings, perhaps through 

the  funding o f other fa c ili ties o r services they des ire.  Special  education 

programs direc ted at tenant  ch ild ren could be a strong reenforcement to 

a more generol program. The educat ion program should be related to 

the performance standards appropr iate  for tenants in thei r own bu ild ings 

and directed toward an understanding o f the cost of present consumption 

and the potentia l savings, together with the tenants' ro le in ef fecti ng  

those savings.
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4 . A program o f technical edu cat ion and technical assistance should be 

inst ituted to aid operating personnel in ach iev ing grea ter system 

ef fic ienc y and, i f  appropriate , in work ing wi th the tenant education 

program and subsequent assistance to them.

The cost o f al l but  the financing mechanisms would not be g reat . Perfor­

mance standards are computed pe rio di ca lly  as a matter  o f course, and the 

addit ion  o f energy conservation cr ite ria should not improse s ign ifica nt  extra 

costs . Most housing authoritie s have a great loca l need to take actio ns to 

reduce thei r costs and should be w il lin g  to cooperate fu ll y . The tenant and 

personnel education programs can be developed as par t of a larg er or more 

general education program, tai lored to ind ividual situations with  the 

coo pera tion o f loca l housing autho rities and educational ins titu tions . The 

most log ica l fina ncing mechanisms fo r the cap ital  improvements wou ld be 

those curren tly  used by the au thor itie s, perhaps with  a special  Federal 

guarantee or interes t subsidy to reduce the burden o f the conservation ac tio n.

W hi le  pub lic  housing represents less than 10 % o f the  total mul tif am ily  

inv en tory, the large va ria tion in consumpt ion suggests th at sign ifica nt  

conservation is possib le, and the re la tive ly  small number o f housing a utho ri­

ties account ing for  the bulk  o f the units is small enough to be a manageable 

audience for  FEA. Higher energy costs have become a cri tica l factor  for 

pu bl ic as we ll as pr iva te managers, so tha t there should be a readiness to 

pa rticipa te  in conservation programs. Some autho rities , such as New York 

C ity , have already in iti ated  conservat ion programs wh ich are showing large



savings in fue l consumpt ion. The d iff icu lti es of  raising capital for  pub lic  

autho rities today strongly suggests that some additiona l Federal assistance 

w il l be require d.

Master Metered Buildings

Units  in build ings  which are master metered for  e le ct ric ity  consume an 

average of  145.5 mi llio n btu's pe r year, compared wi th 90 m ill ion for 

apartments which have ind ividual meters and pay the ir cost d irectly,  not

as a part o f rent.  The opinio n is w idely held in the apartment industry and
i

among u ti lit ie s that conversion from master metering to some form o f in d i­

vidua l metering would be the most important s ingle  step which cou ld be 

taken to reduce energy consumption in mult ifami ly dwell ings, not on ly 

because o f the immediate reduct ion in consumption o f e le ctr ic ity, but also 

because of the impetus i t would giv e energy conservation ge ne ra lly .

The prin cipal reason at trib ute d to the higher consumption in master metered 

buildings  is, o f course, that the tenant is neither aware nor concerned about 

his consumption since he does not pay di re ct ly  for  i t .  He is usu ally  aware 

tha t the bu ilding owner is purchasing e le ct ric ity  at a low rate and o ften 

tends to believe that  his own consumption is such a small part of the whole 

tha t it  is inconsequential. Many owners, and tenants, have suggested that 

the careless use o f el ec tr ic ity  is sometimes related to a general ho st ili ty

toward owners.

The cost o f conversion to individu al  meters is often  re la tiv el y high  i f  

extensive rewiring  is required;  the MRI analysis indicates that it  cou ld
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run as high as $1,000 per  un it . In bu ildings which are ade qua tely  wired, 

conversion can be accomplished in som® instances for under $100 per un it , 

perhaps as low as $40 in some cases. Local bu ild ing  codes and u ti li ty  practice 

also affect both the cost o f conversion and the burden of  cost .

Except when conversion is low  cost,  owners seek to share the costs with 

tenants, a move which  is s trongly resisted. As in the  case of  most c ap ita l 

investments, owners do not  have the cash or  fi nancing required, and for  

higher cost conversions, the payout period can easily  exceed the 3 - 5  

years most owners consider feas ible.

Tenants have typi ca lly  fought  conversion attempts because they be lieve  tha t 

thei r tota l cost o f housing w il l increase, tha t the ir new basic rent w il l not 

re fle ct  the owner's reduced cost and that they  w il l have the addit ion al  burden 

o f purchasing el ectr ic ity at  a high er ind ividual ra te .

Two basic kinds o f incentives seem appropr iate to encourage conversion to 

ind ividual meters in  mul tif am ily  build ings:

1. Changes in  u ti li ty  rate structures , and

2. Assistance in fina ncing the conversion.

Rate structures can be changed in two ways to fa ci lit a te  conversion . If 

apartment owners were requ ired  to purchase e le ct ric ity a t the equ iva len t o f 

single  fam ily  residence rates, th eir costs would increase and the savings from 

conversion would be greater,  reducing the payout time  fo r the investment.
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The d iffe ren tia l to the tenant in his real cost o f e le ctr ic ity  between the two 

methods would be elimina ted , reducing his fee ling of ineq ui ty . An alterna tive 

would be to  permit the apartment occupant to purchase el ectr ic ity at  the equ iva­

len t of  the commercial rate pa id by the owner.  Such an arrangement would 

preserve tota l housing cost to the tenant at exis ting  lev els , but wou ld requ ire 

a subsidy from othe r purchasers in  the system, unless i t could be demonstrated 

tha t the e lect ric ity  could be prov ided  at smaller expense due to reduced need

for dis tribution fa c ili ties.

In those cases in which conversion can be accomplished at a cost  o f $100 or 

less per apartment, i t  should be possible for  the ow ner to just ify  the expen­

diture on the basis o f avoid ing  futu re cost increases through rate increases a nd/  

or  increased tenant consumption.  It should be possible to fina nce  the investment, 

i f  necessary, through the u ti li ty  which  would be ne fit  from a reduct ion  in  load 

requirement and from adding a greater part o f the load  to a high er par t o f the 

rate structure (i f the structure were not changed). To be acceptable to the 

tenant, it  would be necessary fo r the rent to be reduced by a prora ted amount 

fo r his previous assumed consumption . Because not a ll  apartments use el ec tr ic ity  

at the same lev el , reduc tions  should take account o f size and other factors  as 

far  as feasible, but some inequ itie s w il l result w hich  favor excessive users and 

penalize ef fic ient  users. Tax credits cou ld be used ef fe ct ivel y with  both owners 

and occupants to help o ffse t the increased cost for  a one year p er iod.  Such 

cre dit  might be for  50 % o f the  increased cost wi th a lim it  o f $50 or  $100.



In bu ildings where the cost o f conversion is h igh , the same kinds  o f fina ncing 

mechanisms would have to crea ted which would  ap ply  to other cc pi ta l improve­

ments. The most at trac tiv e o f these wou ld be a source o f low  cost finan cin g, 

made possible by a dir ec t government loan and/or  subsidy program. A second 

alte rna tive would be a spec ial loan fund provided by normal lending  inst itut ions 

and ele ct ric  u ti lit ie s w ith  some form of government guarantee o r subsidy.

High Consumption Areas

Apartments in the northeastern  states consume 141 .8  m ill ion btu 's each annually, 

more than twice  as much as those in  the southern and western states. This high 

consumption factor , combined with  the fact  that  energy costs in  the region tend 

to be the highest in the nation make the  region  a prim e area fo r intensive con­

servat ion programs. The basic economic incent ive  is strong. While the AG A 

study shows that energy is used more e ff ic ie ntly than in the low  cost areas, the 

potentia l fo r savings is great because o f the heavy con cen tration  o f apartments.

In ad dit ion  to the high  lev el o f consumpt ion, the northeastern states are heavily  

dependent on imported fue l o il  as a basic energy source. The re gion 's distance 

from major domestic energy sources suggests that its costs o f energy w il l remain 

re la tiv el y high..

The Northeast has a con cen tration  o f smaller and old er  apartments, sometimes 

obscured s ta tis tic al ly  by the large number o f high  rises in  Ne w York C ity . 

Smaller units  use approx imate ly 20 % more energy than larg er ones and pre-1950 

buildings app rox ima tely  10 % more than newer structures. Management in 

smaller, old er  b uild ings is ge nerally not  as sophis ticated as others, and is



probab ly more in  need to techn ica l assistanae. The size o f the bui ldings 

means tha t they are low r ise, which consume over 20% more energy than 

high  rise .

Smaller and older buildings tend to have higher ope ratin g costs than othe rs, 

making them high ly susceptible to the rapid ly rising costs o f the past few 

years. In many cases they do not genera te the cash f low necessary fo r capital 

improvements, or even extensive ma intenan ce.  Their ab ili ty  to finance such 

improvements is lim ite d.  In some c ities  -  such as New York and Boston -  many 

buildings are subject to some form o f rent control wh ich lim its the owner's  

ab il it y  to increase rents. A rec ent study in New York  showed tha t the pro­

fi ta b il it y  o f rent controlle d bui ldings had dropped sharply since the 1973 rise

in o il  price s, severely lim iti ng  thei r ab ili ty  to make improvements in  the 
2/_

af fic ienc y of  the ir heat ing systems.

A concentrated  conservation program by FEA in the Northeast should have 

re la tiv el y greater pa yoff than equivalent expenditures in other  regions .

The need fo r and awareness of  energy conservation is established. A large 

proportion o f the bui ldings ore in  categories which are least eff ic ie nt.

Such a program should inc lude two p rincip al types o f incentive s: technica l 

informat ion and assistance fo r bu ild ing  owners, and a fina ncing mechanism 

to moke capita l av ai lable.

2 /  Real Estate Research Corpo rat ion , A Policy  Review of Rental Housing in 
in  New York C ity , prepared fo r Co ali tion to Save N ew York, Apri l 1976.
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Limited discussions in the region suggest that there is a great need for  

technical info rmation  and assistance which  is not being met in  spite  o f 

the efforts  o f some u ti li ti e s . Such pr iva te effor ts cou ld pro bably  be 

strengthened by strong FEA programs. The setting o f consumption and 

ef fic ienc y standards and goals could be an important part o f a tenant 

education program and in assisting state and local authoritie s be tte r 

judge the need fo r rent increases.

In ad dition to the inc en tiv e o f a strong program o f technica l info rma tion  

and assistance, it  w il l be necessary to provide  fo r a source o f cap ita l.  

Anecdota l information  suggests that the ine fficie nc ies  o f bo ilers and 

burners is such -  given the high cost o f fue l -  tha t re la tiv el y short payout 

can be obtained,  usually  in less than fiv e years . In cases where a short 

payout is poss ible, access to low  cost loans should be a s uf fic ient  f ina nc ial  

inc en tive.  Some u ti lit ie s in  the region are now assisting in the fin an ci  ng 

o f insula tion, and such programs could be expanded through lim ite d assis­

tance to the u ti lit ie s w ith  a rev olv ing  loan fund, loan pools inc lud ing  

lending ins titu tion s, or  the repurchase o f loans above a certa in lim it  by 

Federal financin g sources. The finan cing o f other  smaller c ap ita l inves t­

ments re lat ing  to the effi cienc y o f the heating system -  new rad iator valves, 

storm windows, thermostats -  wou ld requi re a sim ilar pool o f cap ita l.  The 

level of these expendi tures wou ld be on the order o f $ 200-400 per apartment 

The potentia l fo r keeping costs low  can be enhanced by the fact  that bu ild ing  

managers can perform many o f the repairs themselves, after rece iv ing lim ited
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ins truction . In some coses, they could be performed os po rt o f summer 

employment o r special vocational education  programs. In each case it  

would be necessary to develop a buildin g audit program in wh ich  the 

savings and conservation po ten tia ls could be c lear ly  iden tif ied fo llowe d 

by an appropriate conservat ion program designed to meet the de fic ien cie s 

found.  Such a program should be carried out by tech nica lly  q ua lif ied 

persons at li tt le  or no cost to the bu ild ing  owner, since he w il l probab ly 

be relu ctant to incur the in it ia l expense. It would be important tha t
I

local governments agree to defer any property reassessment wh ich  would 

re fle ct  investment in  energy conservation equipment; many owners are 

hig hly sensitive to the poss ibi lity  o f increased property taxes resul ting  

from such investment.

Such a program cou ld subsequent ly be expanded, and modified, to the  North  

Central region which has r e la tiv el y high energy costs and consumption.  If 

the cost o f natural gas increases d ram atica lly  in other areas o f; the cou nty, 

the basic cost consciousness w il l be changed in a way to cause gre at interest  

in and support for  major conservation  programs.



301
APPENDIX

1970 Publ ic Use Sample 

Computer Printouts

Notes:  The Pub lic Use Sample is a one percent fi le . A ll  un it tabulations shown 
(ex cluding average costs) equal one percent of  estimated totals .

The column "to ta l occupied un its " includes owner and renter-occup ied units,  

as do the columns "occupied households by house heat ing fu e ls ."  However, 
data on u ti li ty  and fue l usage and average costs are presented for  renter - 
occupied units  on ly . Owner-occupants were not asked to estimate average 

u ti li ty  and fue l costs in this sample.

71-545 (Pt. 2) 0  - 76 - 20
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Energy Conse rvation  in  the  Federal  Government 
F ir s t Qu ar ter , F isca l Year 1975T

Dur ing F isca l Year 1975, the  Federal es tab lishm en t was charged 
by the  Preside nt  to  reduce energy consumption by 15 perce nt 
below energy consumed in Fisca l Year 1973. For the  f i r s t  
qu ar te r of F isca l Year 1975 the  response has been a re du ct ion 
o f 21 pe rcen t below energy  consumption in  the f i r s t  qua rter  o f 
Fisc al  Year 1973. Th is savings  is  equiv al ent to  19.7 m il li o n  
barre ls  of o i l  and $181 m il li o n  in  energy co sts.

Th is continues  the  impressive perfo rmance achieved du rin g Fisca l 
Year 1974, when departments and agencies of the  Federal Government 
reduced th e ir  energy  consumpt ion by 24 percent- -more  than t r ip l in g  
the  o ri g in a l 7 perce nt redu ct ion goal d irecte d by the  Preside nt .

As the  Federal  Energy Management Program moved in to  i t s  second year 
the  number o f Federal un its  being monitore d by the Federal Energy 
A dm in is tration under th is  program was increased  to  26. The 10 
newcomers are  the  Pos tal Se rv ice,  Tennessee Valle y A u th o ri ty ,
Panama Canal Company, C iv il  Ae ronaut ics  Board, C iv il  Service  
Commission, Federal  Communications Commission, In te rs ta te  
Commerce Commission, Federal Power Commission, O ff ic e  of Manage­
ment and Budget,  and the  Small Bus iness Adm in is tration.

Each of the  departments and agencies li s te d  below exceeded the  
overa ll  21 pe rce nt redu ct ion achieved th is  quarter.

Percent Reduc tion

(1)  C iv il  Se rv ice  Conmission 32.9

(2)  Na tio na l Ae ron autics & Space A dm in is tra tion 31.2

(3)  General Se rvices Adm in is tratio n 27.6

(4)  Small Business Adm in is tratio n 23.1

(5) Department o f Defense 21.8



Two energy sources, je t  fu el  and diesel  and petroleum d is t il la te s , 
accounted fo r the bulk of  the savings. In ad di tio n to the savings 
li s te d  below, reduct ions als o occurred in  the use of  automotive 
ga so line,  fuel o i l ,  and li q u if ie d  petroleum gas.

Volume Saved
Fuel (in  T r il li o n  Bt u's)  Percent Reduction

Jet Fuel 69.7 28.8

Diesel & Petroleum D is ti ll a te s 29.0 37.6

Coal 4.5 30.8

Navy Special 4.1 39.6

Natural  Gas 2.4 8.3

Av ia tio n Gasoline 2.3 28.8

These re su lts  confirm the b e li e f that  energy conservation is  in ­
deed becoming a fi rm ly  entrenched part of  the Federal way of  l i f e  
and th at the Federal esta blishment  is  tak ing  in to  account the 
cos t of  energy in  a ll  of  it s  ope rat ions. Moreover, these con­
tin ui ng  re su lts  show co nc lusive ly that  the conservation ethic 
can be developed in  a s ig n if ic an t segment of the na tio na l populat ion

Detai led  inform ation showing the performances of the individu al  
part ic ip a ting  departments and agencies and the amounts and types 
of  energy used and saved can be found in  the table s and fig ures  
th at fo llo w .

NOTE: In the ‘tables th at  fo llow , the fig ur es  fo r the f i r s t  quarte r 
of  Fiscal  Year 1973 (the baseline used fo r comparison purposes) 
w i ll ,  in  some cases, d if fe r  from comparable bas eline fig ur es  shown 
in  previous repo rts . These di ffe rences  are the re su lts  of  ad just ­
ments made to re fl e c t changes in  the lev el of  agency programs.
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T able  1— F i r s t  O u ir te r  - F is c a l  Yea r 19 75 , E nerg y  C o n se rv a ti o n  Perf orm ance by D ep ar tm en t/A gen cy

( B t u 's x 109)

B a s e l i n e ^ Con su m pt io n

Dep ar tm en t/A ge nc y F i r s t  Q u a r te r
FY 73

F i r s t  Q u a r te r
FY 75

S avin gs P e rce n t
R ed u cti o n

A g r ic u l tu re 2 ,9 6 9 .4 2 ,3 9 9 .7 569 .7 19 .2

At om ic En er gy  Conm is si on 2 3 ,8 5 6 .0 2 0 ,2 8 4 .2 3 ,5 7 1 .8 15 .0

C iv i l  A e ro n a u ti c s  Bo ard .2 67 .3 14 ( .0 4 7 ) (1 7 .6 )

C iv i l  S e rv ic e  Co mmissio n 34 .4 23.1 11 .3 32 .9

Commerce 1 ,0 2 0 .6 839 .6 181.0 17 .7

D efe n se—̂ 4 4 9 ,1 7 9 .8 3 5 1 ,2 9 9 .5 9 7 ,8 8 0 .3 21 .8

E nv ir onm enta l P r o te c t io n  Agency 159. 3 132 .9 26 .4 16.6

F e d e ra l C om nunic atl ons Comm iss ion 9 .3 8 .0 1 .3 13 .9

F e d e ra l Pow er Co mmissio n .3 2 3 .2 78 .0 45 13 .9

G en era l S e rv ic e s  A d m in is tr a ti o n 1 4 ,6 6 4 .6 1 0 ,6 2 1 .9 4 ,0 4 2 .7 27 .6

H e a lt h , E d u c a ti o n  & W elf are 2 ,0 7 7 .6 1 ,7 7 9 .0 298 .6 14.4

H ou si ng  & Urb an  Dev el op m en t 101 .4 85 .9 15.5 15 .3

I n t e r io r 3 ,1 3 5 .1 2 ,5 0 3 .0 632 .1 20.2

I n t e r s t a t e  Commerce  Comm iss ion 6 .0 5 .6 .4 6 .7

J u s t i c e 2 ,0 7 9 .9 2 ,0 7 7 .1 2 .8 .1

La bo r 325.5 285 .7 39 .8 12 .2

N a ti o n a l A e ro n a u ti c s  & 2 ,9 5 6 .3 31 .2
Sp ac e A d m in is tr a t io n 9 ,4 6 8 .6 6 ,5 1 2 .3

O ff ic e  o f Manage me nt & Bu dg et .2 1 4 .2 37 ( .0 2 3 ) (1 0 .7 )

Panam a Can al  Company 2 ,5 4 1 .4 2 ,3 6 0 .8 180 .6 7 .1

P o s ta l  S e rv ic e ! ./ 1 4 ,8 0 5 .5 1 3 ,2 5 1 .4 1 ,5 5 4 .1 10 .5

Sm al l B u sin ess  A d m in is tr a ti o n 2 .6 2 .0 .6 23 .1

S ta te 9 .9 9 .5 .4 4 .0

T enness ee V a ll e y  A u th o r it y 23 8. 1 198. 4 39 .7 16 .7

T ra n s p o r ta t io n 7 ,3 4 0 .7 6 ,1 1 3 .5 1 ,2 2 7 .2 16 .7

T re asu ry 1 ,0 3 0 .2 91 7 .6 112.6 10 .9

V e te ra n s ' A d m in is tr a t io n

T o ta l

8 ,7 5 5 .5 7 ,9 3 5 .8 819 .7 9 .4

5 4 3 ,8 1 2 .2 4 2 9 ,6 4 7 .3 1 1 4 ,1 6 4 .8 20. 99

1 / See n o te ,  pag e 2 .

2 / Does n o t in c lu d e  GSA v e h ic le s .

3 / P o s ta l S e rv ic e  f ig u r e s  base d  on  a p p ro x im a te ly  tw o - th i rd s  o f  i t s  energ y  consu m ption  
—  (d a ta  n o t  a v a i l a b le  f o r  a l l  i n s t a l l a t i o n s ) .

Note.— Con su m pt io n f ig u r e s  bel ow  1 .0  hav e been  c a r r ie d  to  th re e  decim al p la c e s .

( ) « In c re a s e
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T a b le  4 - - F i r s t  Q u a r te r  - F i s c a l  Yea r 19 75 , En er gy  Sa vlnR S by M aj or  C a te g o r ie s  
(P e rc e n t)

D ep ar tm en t/A gen cy
B u il d in g  

an d F a c i l i t y  
O p e ra ti o n s

V e h ic le  and 
Eq ui pm en t 
O p e ra ti o n s

T o ta l

A g r ic u l tu re 12 .8 22 .9 19 .2

At om ic En er gy  C oo m is si on 15 .0 12 .6 15.0

C iv i l  A e ro n a u ti c s  Bo ard 1 / 1 0 7 . 6 ) (1 7 .6 )

C iv i l  S e rv ic e  Co mmissio n 1 / 32 .9 32.9

Commerce 1 7 .3 18 .7 17 .7

D ef en se ( 6 .4 ) 30 .8 21 .8

E nv ir onm enta l P r o te c t io n  Age ncy 11 .1 3 5 .3 16.6

F e d e ra l Com m un ic at io ns  Co mm iss ion 9 .6 15 .4 13.9

F e d e ra l Po we r Co mmissio n 1 / 13 .9 13 .9

G en era l S e rv ic e s  A d m in is tr a ti o n 2 7 .6 19 .1 27 .6

H e a lt h , E d u c a ti o n  & W elf are 1 2 .9 2 4 .3 14 .4

H ou si ng  & Ur ba n Dev el op men t ± / 15 .3 15.3

I n t e r i o r 2 0 .9 18.9 20 .2

I n t e r s t a t e  Commerce C om ni ss io n 1 / 6 .7 6 .7

J u s t i c e 1 .0 ( 2 .6 ) .1

La bo r 1 2 .4 11 .5 12 .2

N a ti o n a l A e ro n a u ti c s  &
Sp ac e A d m in is tr a t io n 31 .2 31 .6 31 .2

O f f ic e  o f  Manage me nt & Bu dg et 1 / (1 0 .7 ) (1 0 .7 )

Panama Can al  Company 11 .7 ( 8 .5 ) 7 .1
2 /P o s ta l  S e rv ic e  — 1 4 .4 7 .8 10.5

Sm al l B u s in e ss  A d m in is tr a ti o n 1 / 23 .1 23 .1

S ta te \J 4 .0 4 .0

T enness ee  V a ll e y  A u th o r it y 27 .2 7 .7 16 .7

T r a n s p o r ta t io n 16.7 16 .8 16 .7

T re a su ry 19.7 1 .4 10 .9

V e te ra n s  A d m in is tr a t io n 9 .2 16 .0 9 .4

J /  In c lu d ed  in  GSA t o t a l s .

U  P o s ta l  S e rv ic e  f ig u r e s  base d  on  a p p ro x im a te ly  tw o - th i rd s  o f  i t s  e n e rg y  consu m pti on  
( d a ta  n o t a v a i l a b le  f o r  a l l  i n s t a l l a t i o n s ) .

( ) = In c re a s e



Fi g ur e 1

F e d er al E n er g y C o n s u m pti o n b y S o ur c e  
FI R S T Q U A R T E R Fi s c al Y e ar 1 9 7 5

E n er g y U s e E x pr e s s e d a s P er c e nt a g e of t h e  
4 2 9, 6 4 7, 3 0 0, 0 0 0, 0 0 0  ( 4 2 9 , 6 4 7 . 3  x 1 0 ^

T ot al B T U’ s U s e d b y F e d er al A g e n ci e s



Fi g ur e 2

F e d er al E n er g y S a vi n g s b y S o ur c e  
FI R S T Q U A R T E R Fi s c al Y e ar 1 9 7 5

S a vi n g s Ar e E x pr e s s e d a s a P e r c e n t a g e  of t h e  

1 1 4 , 1 6 4, 8 0 0, 0 0 0, 0 0 0  ( 1 1 4, 1 6 4 . 8 x 1 0 9 )

B T U’ s s a v e d i n T ot al  b y F e d er al A g e n ci e s
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Energy
Conservation in the 
Built Environment, 
Product Labeling: 
Congress Bites 
a Modest Bullet

Factoring energy conservation in to 
build ing  design can have a large- 
scale im pa ct  on the nation s ene rgy 
position and on the entire bui lding 
com munity  Congress has recently 
made some basic  though less than  
bold decis ions atlecting  the bui lt envi­
ronment, and  it wi ll be up aga inst 
tougher nuts -and-bolts  conservat ion 
que stions in  the near  future Latest 
developments on the energy con­
servation scene include  mandatory 
appliance labe ling  and efficiency  tar­
gets and  fede ral funding  for state con ­
servation initiat ives, such as ma nda­
tory thermal standards tor build ings

By Matthew Heyman 
PE StaH Writer

Though  still a long way from coming o, 
age. the energy conservation ideal  seems 
to be maturing m this the year 3 AE—After 
the Embargo The nation's energy con­
tortions over the past several years inevi ta­
bly demanded and have brought about an 
increased recognition of the importance of 
mak ing more efficient use of available fuel 
resources It is clear, however, that energy 
production questions—whether they be 
couched m terms of selecting the most 
desirable fuel, the financial incentive re ­
quirements. or the environmental impact 
still grab the energy spotlight

Slow at getting a grasp on the impor- 

February 1976

tance of the built environment to federal 
energy policy planning and the nation s 
future energy position, Congress is just 
now beginning to take action to deal with 
the political, economic, and technological 
complex ities associated with energy con­
servation in buildings

Residential and commercial buildings 
consume fully  one-thi rd ol the U S energy 
pie Ol this  amount, space heating grabs 
the largest chunk—about 53 percent, ac­
cording to the Nationa l Bureau of Stan­
dards (NBS) Though uses will fluctuate 
accord ing to building  type and climate.
NBS also figures  that water heating ac­
coun ts for twelve percent, air-condit ioning 
eight percent,  refrigeration seven percent, 
lighting and other electrical tasks ten per­
cent. and ten percent for cooking and other 
miscel laneous uses Estimates of the po­
tential energy savings achievable through 
more energy-etlic ient designed and con­
structed buildings vary widely but typically  
fall into the 30 to 50 percent range tor old 
and new buildings, respectively

With the advent of the energy supply 
and price crunch,  a steadily growing num­
ber of proposals having a direct impact on 
energy consumption and efficiency in build ­
ings—and on the ent ire community—have 
been offered lor Congressional consid­
eration Build ing design standards, life­
cycle  costing , solar heating and cooling, 
tax incentives and grants to retrofit existing 
buildings, innovative energy conservation 
technology demonstrations, appliance la-

31
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beling and efficiency standards, and 
strengthened federal research and devel­
opment funding for  energy conservation in 
buildings and appliances are among the 
suggestions which have appeared of late 
on Capito l Hill desks.

Until now, except for the rash of activity 
involving solar heating and cooling, little 
has been done by the lawmakers in the 
way of def initive  decision making. With 
President Ford's  reluctant approval of the 
highly controve rsial Energy Pol icy and 
Conservation Act  in the closing days of 
1975, some basic but cer tainly not bold 
steps aimed at improving the built environ­
ment's energy  efficiency have been taken 
Though nat ional attention was primarily 
focused on the law's  oil control aspects, 
the new act contains a number o, con­
servation provisions which have been dan­
gling in Congressiona l limbo lor several 
years along with some ideas p lucked out 
of President Ford 's own energy package 
sent up to Capitol Hill a year ago 

The new law oile rs states the opportu­
nity of dipping into a $ 150 million federal  
fund estab lished  to encourage energy con­
servation planning on the state level Each 
proposal sent to Washington for federal 
assis tance in this planning elfor t must in­
clude. among other things, consideration 
of mandatory thermal efficiency standards 
and insulation requirements for new and 
renovated buildings Mandatory lighting  ef­
ficiency standards for any building which is 
open to the public  during normal business

32

hours are also to be considered 
In addition, the President is given the

responsibi lity of creating  and implementing 
a ten-year plan for conserv ing energy in 
any buildings owned or  leased by federal 
agencies Mandatory lighting efficiency 
standards, mandatory thermal effic iency 
standards and insulation requirements, 
restr ictions on hours of  operation, thermo­
stat controls, and other alterna tives are to 
be included in the federal planning.

Labeling of certain consumer appliances 
to reflect energy cost and efficiency be­
comes mandatory with passage of the act 
Relying on the National Bureau ol Stan­
dards fo r technical  expertise, the Com­
merce Department has had a voluntary 
program under way  for several years now 
Labels for room aircondit ioners. refrigera­
tors, freezers, and refrigerator-f reezers 
have already been completed Water  heat­
ers were assigned a proposed label, and 
the Commerce Department  had cent ral air- 
cond itioners  and central heating equip ­
ment down on its list for future labeling.
The Congressional action now adds hu­
mid ifiers and dehumidif iers to that list, and 
will require  all manufacturers to use the 
labels  unless the Federal Trade Commis­
sion determines that such labeling "is not 
technologically or  economical ly feasible ' 

Last year, President Ford called for a 
volun tary efficiency improvement effort by 
appliance manufacturers with the prospect 
of federal standards if such com­
pliance was  not forthcoming. The aim of

Professional Engineer

the efficiency improvement program was a 
20 percent average reduction in the 1972 
levels of energy consum ption  of new 
household app liances by 1980 Also run 
by the Commerce  Department,  the volun­
tary offering— and the threat ol mandatory 
federal standards— had already attracted 
manufacturers who accounted for about 
93 percent of  the reta il sales of  the appli­
ances covered in the program Those in­
cluded electr ic room airconditioners, refng- 
erators, freezers, and combination units 
along with gas and electric water heaters 
Congress added central  airconditioners.  
furnaces, humidifiers, and dehumidifiers to 
this list and  gave the federal government 
the power to impose efficiency standards if 
a 20 percent improvement was not 
achieved, desp ite the mandatory labeling 
and the eff iciency targets

What effect the  newly-passed appliance 
laws will have on industry and on energy 
efficiency remains to be seen The Com ­
merce Department's voluntary p rograms 
seemed to be moving s teadily along and 
gaining the acceptance ol manufacturers 
The Washing ton impact may be the most 
immedia te; the appliance program lead 
now changes  hands from the Commerce 
Department  over to the Federal Energy 
Administration  and the Federal Trade 
Commission . The Commerce Depart­
ment s Nationa l Bureau of Standards will 
remain the prime technical resource, so it 
is not like ly that much of the measurement  
methodology will change drastx:ally De-



1. Experimen ts at Oak Ridge National 
Laboratory ind icate that energy savings 
can be rea lized by wrapp ing a water heat­
er with  insulating material The un­
wrapped water heater (right) used over 20 
percen t more elec tricit y than the same 
size d heater (a t left) which was w rap ped  
with 3 112-inch thick insulation commonly 
used  in bu ilding construction The tests 
were ca rried  out as part of  the Residentia l 
Energy Conservation Program under the 
spon sorship of  the National Science Foun­
dation and the Federa l Energy Administra­
tion in cooperation with  ERDA

2 Heat  pumps are an alternative means 
of heating and cooling homes that  is un­
der study at the National Bureau ol Stan­
dards  (NBS) in Gaithersburg, Maryland A 
team of engineers led by  Dr David Didion  
(shown in pho to) in the NBS Center lor 
Building Technology is investigating the 
laboratory performance ol  heat pum ps 
The laboratory  study is part of a larger 
effort at  NBS aimed  at develop ing tes t 
methods  for  heating and cooling eq uip ­
men t and systems.

3. Me chanical engineering techn ician at 
NBS  adiusts instrumentat ion on heat 
pump  in an environmental chamber. Tem­
perature  an d humidity patterns anywhere 
in the U S can  be simulated in the cham­
be r

pending on how the FEA goes about its 
new task, the new law could mean a lot 
more paperwork tor industry It could also 
mean some time in court; any person may 
commence a civil action against manufac­
turers or federal  agencies for non-com­
pliance with the law

The build ing and appliance conservation 
provisions included in the energy act hard­
ly represent a new. strong federal inter­
vention into the building design and materi­
als and equipment  manufacturing world 
The Congressional actions have been criti­
cize d by some who say Congress  has 
skirted  the critical aspects of energy con­
servation which confront the nation by 
passing oi l the nitty-gritty energy consump­
tion reduction decisions to the state gov­
ernments—which may or may not find the 
federal dollars sufficient incent ive to take 
any action  at all The appliance labeling 
and standards provisions do not constitu te 
a major depar ture from current govern­
ment- industry programs The Congres­
sional directive Io the White House for a 
ten-year plan does not provide direction on 
the deta ils of such planning, such as the 
relative emphasis  property placed on l ife­
cycle costing— despite the fact that Con­
gress has already considered that  particu ­
lar topic at some length

Those who contend tha t Congress has 
not faced up to the energy conserva tion 
challenge with the directness exhibited by 
the Ford Administration find ammunition in 
the Congressional response to the Presi­

dent ial proposal for  mandatory building de­
sign standards The Congressional reac­
tion to that offering a lso illustrates the prob­
lems which Congress still has in un­
ders tanding energy conservation com­
plexities

Proposed as the ' Building Energy Con­
servation Standards Act of 1975. the origi­
nal administration bill called for federally 
developed prescrip tive energy con­
servation standards for new residential 
buildings In briefings with other govern­
ment agenc ies and with  private representa­
tives to discuss the bill. Federal Energy 
Administration officials made it clear that 
the  prescnptive standards (later refer red to 
as component performance standards) 
were  likely to be modeled after the Ameri­
can Society o l Heating, Refrigerat ing, and 
Air-Conditioning Engineers (ASHRAE) pro­
posed energy conservat ion design stan­
dard. ASHRAE 90-P Since approved in 
large part by ASHRAE as “90-75. that 
standard evoked strong reaction within 
and without the engineer ing community 
(For a report on 90-75 impact, see page 
35, this  issue of PE.)

Also to be written  were performance 
energy conservation standards for residen ­
tial and commercial structures To be 
based on results from ongoing federal and 
private research and testing,  the perfor­
mance standard was expected to embody 
the energy budget concept

The President s bill would have prohibit­
ed any federal entity—including those re-
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sponsible  for supervision, regulation, or in­
suring  of banks, savings and loan assoc ia­
tions.  and other simi lar institutions— from 
providing financial  assistance “ for the con­
struction o l any building in any area of a 
state unless state or local building codes 
included energy conservation provisions at 
least as stringent as federally-developed 
standards Several years were to be al­
lowed lor federal development and state 
and local adopt ion of the standards All 
federal construction would be required to 
meet or exceed the  standards.

Reflect ing the divergent views within the 
engineering, architectural, and manufac­
turing sec tors about energy conservation 
ways and means in general, reaction from 
the pr ivate sector to the bill was mixed. 
Critic ism was voiced by those who; 1 ob­
jected to the  prescriptive standards; 2 re­
sented and opposed the bill’s “blackjack 
technique of tying all financial assistance 
for construction to code adopt ion; or 3 
feared what was really being put forward 
was  a back door national building code 

Without the benefit of in-depth hearings 
on the build ing standards question, the 
Senate adopted the administra tion propos 
al with some slight modifications as part of 
an emergency housing measure There 
was no debate on the Senate floor despite 
the considerable controversy surrounding 
the  bill The House objected to the in­
clusion of  the standards section in the 
hous ing bill, however, claiming it had not 
yet been able to consider the issue
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Mobile home be ing stud ied  tor energy 
effic iency in a National Bureau of Stan­
dards environmental chamber

NBS engineer Man Hunt examines 
thermocouples used to monitor temper­
atures in mobile home energy study

When the House Banking, Currency, 
and Housing Committee held hearings in 
July—which amounted to the first serious 
Congress ional look at the proposal— it dis­
covered a swarm of stil l-unanswered ques ­
tions about the bill's aims and implementa­
tion. Ultimately, the House rejected the 
Ford Administration  proposal and elected  
a voluntary approach to energy con­
servation design standards Federal  re­
strict ions on financial assistance for con ­
struction were ruled out. Rather, state and 
local progress in adopting conservat ion 
code s would be monitored tor possible  
unspecified action by Congress in the fu­
ture. No federal prescriptive,  or component 
perfo rmance standards were to be devel­
oped. The Department of Housing and 
Urban Development was assigned the 
task of  coming up with performance s tan­
dards  for energy conservation

When  the Senate Banking Committee 
took a look at the House changes, it de­
cided  that perhaps it had been too hasty in 
considenng the President s bill. After re­
considering its previous vote, the com­
mittee became deadlocked on whether or 
not to take  the admin istration-preferred or 
House-favored route As the Congress 
was  busy passing the Energy Policy and 
Conservation Act. which included building 
standards only as a state option and feder­
al construct ion consideration, the Senate 
Banking Committee finally settled on drop­
ping the component performance stan­
dards Mandatory federal performance

standards were retained, however. 
Assuming quick endorsement  of the

committee s decision by the full Senate, 
the Congressional timetable suggests an 
attempted resolution between House and 
Senate differences on federal sanctions in 
the near future—possibly  later this  month 

Most Congressional det ractors  and sup­
porters alike will agree that Congressional 
performance in terms of understanding 
and dealing  with the buildings sector as an 
integral but complica ted factor in the ener­
gy equation has been something less than 
spec tacu lar thus far The manner in which 
Congress has considered the administra­
tion's  building standard proposal is a case 
in point.  Regardless of whether or not fed­
era l standards for energy conservation in 
new build ings are viewed as a proper ac­
tion  for Congress to take, the lawmakers 
on Capitol Hill have been confronted with 
the task of making that important judg­
ment. Handicapped by a lack of so lid infor­
mation about the potential effects of con ­
templated  federa l actions and by an in ­
complete understanding of basic building 
technology and design facts of life. Con­
gressional considera tion proceeded down 
the energy conservation standards path 
withou t a clear reading of what lay ahead 

Richard Grundy, a Congress ional staffer 
and engineer who has been intimately in­
volved with Capi tol Hill efforts re lating to 
energy conservation  in buildings through 
both the Senate  Public Works and the 
Interior and Insular Affairs Committees , ad­

mits tha t the new Energy Pol icy and Con ­
servation Act "in no sense represents a 
defin itive policy." Grundy sees the recently 
enacted energy conservation prov isions 
as a prelim inary  expression of the energy 
conservation  concepts  which have deve l­
oped from the Congressional experience 
over the past three years. Recognizing the 
vagueness of some of the new law s provi­
sions. Grundy says. "You have to build on 
what  you have done before At the same 
time, all of the  pieces don't necessarily fit 
toge ther It is a matter of first getting them 
and perfecting them later 

With energy supply problems not likely 
to vanish soon, the next  round of Congres­
sional decis ion making on specific issues 
affecting energy conservation in the built 
envi ronment is bound to get tougher pe
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ASHRAE Standard 
90-75 Seen to Affect 
Design Engineer, 
Building Product 
Industry

APE staff Report

SUMMARY OF ECONOMIC IMPACTS DUE TO ASHRAE 90
A fede rally-funde d study of ASHRAE 
Standard 90-75. “ Energy Con­
servation in N ew Bu ildin g Design, 
foresees importa nt changes in t radi­
tional build ing  design, p rod uct  manu­
facture and marketing, and energy 
consumption wa ys o f life Among oth­
er things, the stu dy by Arthur D Little, 
Inc., pred icts that 90-75 wi ll help the 
design eng ineer to become a more 
important member of  the design team. 
At the same time, the ene rgy con­
servation s tandard w ill dem and a ma­
jor overhaul in the design industry's 
fee structure, the report claims.

Building Materials Suppliers

Insulation
Ban
Rigid Board 
Loose Fin

Siding Materials 
Fiat Glass

Building Equipment Manufacturers

Total Market
Annual Affected
Market by ASHRAE
($MM) ($MM) (%)

1,000 595 (60)
470 270 (57)
460 280 (61)
70 <5 (64)

1.000 650 (85)
1,247 146 (12)

903 720 (80)

Maximum
Potential
Impact Percent

by ASHRAE of Total 
90 Market

($MM) (%)

♦179 *1 8
♦ 45 +10
♦128 *2 8
♦ 6 * 9

♦ 12 ♦ 1
♦ 7 * 1
- 1 9  - 2

Percent 
of Affected 

Market 
(%>

♦ 30
♦ 17 
*46
♦ 13

-  3

A just-completed study by Arthur D Little. 
Inc. (ADL) performed for the Federal E ner­
gy Admin istration (FEA) spells out the ex­
pected impact of ASHRAE Standard SO­
TS. Energy Conservation in New Building 
Design The 90-75 route has already 
been taken by several states and will prob­
ably be followed by others  in 1976. The 
recently enacted Energy Policy and Con­
servation Act of 1975 and legislation now 
under cons idera tion would encourage fur­
ther adoption by state and local govern­
ments by provid ing federal funding support 
for such activ ity. (See page 31. this issue 
of PE) The ADL study provides some 
insight mto what the build ing community

Electnc lamps 
Lighting Fixtures 
Ges end Electnc Meters 
Hoi Water Hesters

HVA'C Systems Manufacturers

HVAC Equipment 
HVA C Controls

SOURCE Arthur D LXtle. me. <
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1.177
1.450

173
289

2.306
550

178 (15) 
830 (57) 
159 (92) 
117 (40)

1.720 (75) 
410 (74)

35

-  16 
-1 75 
♦ 3

-1 85 
♦  21

-1 2  
♦ 2 
♦  3

-21  
♦ 2 
♦ 3
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2

can expect with adoption o, the ASHRAE 
standard

ADL assessed the expected  maximum 
impact o l widespread volun tary adoption 
of the ASHRAE design s tandard by com ­
paring conventional buildings with ASH- 
RAE 90-75 modif ied" struc tures  in four 
areas ol the U S. Five build ing types were 
looked at: single-family detached resi­
dence: low-rise apartment building:  office 
building, retail store: and school building 
For study purposes. ADL assumed a strict 
interpretation of the ASHRAE standard 
For instance, where 90-75 only makes rec­
ommendations. ADL assumed that those 
items were required Actual opera ting con­
ditions for the buildings were based on 
const ruction  condi tions  before the oil em­
bargo Where design alternatives lor com­
plying with 90-75 were available. ADL se­
lected that choice wi th lowest initia l cost. 
ADL used 1976 construction  industry pro­
jections for its study

The ADL s tudy concluded that The ini­
tial construc tion costs  of those buildings 
modified under the s tandard s pre- 
scriptive/performance approach were 
shown to be less  than those of convention­
al buildings Unit savings  range from four 
cents to 94 cents per square  foot, with the 
greatest savings experienced in office 
buildings ' Though increasing  costs for ex­
tenor wall, floors, roof, and domestic hot 
water systems, ADL concluded that 'unit 
costs for  lighting, and particularly HVAC

equipment and dis tribution systems, were 
significan tly lower and tended to offset the 
increase in other costs. "

Design costs would doubtless  increase 
under the ASHRAE code, but ADL comput­
ed that except for single-family residences.

the stra ight payback of design se rv­
ices due to energy cost savings was found 
to be less than one year, and less than six 
months in most cases ." Even in single­
family residences, the payback was con­
templated to take only 2 9 years

On the whole, the ADL study suggested 
that . . .  it appears tha t the ASHRAE 90 
modified buildings should cost no more to 
build and wil l have  significantly less annual 
energy costs Furthermore, even if total 
initial cost did increase, the savings in 
operating cost (over those of convention­
ally-designed buildings) would more than 
recover such costs in a couple of months."

ASHRAE 90-75  was declared to be an 
effective energy conserva tion tool. Accord ­
ing to the study.  "U nder a strict inter­
pretation of the standard, ASHRAE 90 is 
very effect ive in reducing annual energy  
consumption in al l bu ilding types and loca­
tions " Results o , ADL s investigation 
showed the following unweighted per­
centage reductions in annua l energy con­
sumption when 90-75 buildings were com­
pared to conventional s tructures: office 
building. 59.7; schoo l building. 48 1: low- 
rise apartment,  42.7; retail store. 40 1; and 
single-family residence. 10.7. In general.

space heating requirement reductions 
were responsib le lor  60 to 75 percent of 
total energy consumption reductions 

“ If instituted by all states. ASHRAE 90 
could reduce the annual energy consumed 
in new construction  by about 27 percent."  
the ADL report concludes If instituted in 
1976, the standard could reduce the 
growth ol energy consumpt ion in the build­
ing sector 2.3 percent to  1 4 percent over 
the per iod 1976 to 1990. accord ing to ADL.

Even with the standard's  favorab le im­
pact on energy consumption, ADL found 
that the lowest unit-energy consumption 
after applying 90-75 s prescriptive/ 
performance approach was 67,000 to 
72,000 Btu per  square foot. The U S. 
General Serv ices Administration has 
set a 55,000 Btu per  square foot target, 
and ADL researchers did not  think use of 
90-75 alone could sat isfy that goal 

Building materials  and build ing equ ip­
ment markets would be widely affected by 
ASHRAE 90-75. “ In general, the adoption 
of ASHRAE 90 will crea te opportunities lor 
suppliers of commodi ty building materials 
at the expense of reducing  those markets 
for general build ing equipment and HVAC 
systems " Building insulat ion suppliers 
could gain $179 m illion in new markets, 
amount ing to an 18 percent increase in 
their  overall annual sales At the same 
time, HVAC equ ipment manufacturers 
market could drop off by $185 million, or 
eight  percent o f their  total market Skn-
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J. The Bowm an House at the Na tiona l 
Bureau o f Standards in Gaithersburg,  
Maryland,  where studies on ene rgy  con ­
servation in homes are bein g carried  out. 
Among the studies is one on the  benefits 
to be expec ted  from retrofi tting an existing 
residence with insulation, storm windows 
and  doors, c -viking,  and weath- 
erstnpping  Studies on the fie ld perfo r­
mance of heat  pumps are also being car­
ried out in the house.

2. & 3. Blow ing in insulat ion in the attic 
(photo  2) and  extenor walls (pho to 3) of  
the Bow man House.

4 Instal ling insulation in the craw lspace

ilarly . lighting fixture producers could lose 
$175 million, which accounts tor twelve 
percent of their  market.

The cutbacks in revenue sustained by 
HVAC equipment manufacturers—due 
largely to drastic reduct ions in HVAC sys­
tem capacities—cou ld be moderated if 
manufacturers adopt.' the ADL report 
suggested Even so. the 90-75 research­
ers glumly predic t that this sector will 
“be adversely  affec ted by any type ol effec­
tive energy conservation legislation, be it 
ASHRAE 90 or som e similar design stan­
dard."

A maior market for  energy-onented com­
puter programs and services is foreseen 
by ADL with adoption of 90-75. reflecting a 
tendency to "load-up the front-end of the 
design process The s tudy claims the 
standard will result  in more calculations, 
further technical and economic evaluation 
of systems, addit ional internal and external 
meetings of the  design team, and more 
interaction with code authorities

Perhaps more than  any previous event 
m the design industry, the advent of ASH­
RAE 90. or some simila r standard, will 
demand a maior overhaul m the industry s 
fee structure, particu larly fo r mechani­
ca l electr ical design eng ineering services 
which his torica lly have been based on a 
percentage of the mechanical systems 
cost ol the protect, the ADL report states 
Furthermore, the  report forecasts that 
"From a professional standpoint, perhaps

the most significant impact o, ASHRAE 90 
is that the design eng ineer will become a 
more important and in tegral member o, the 
design team

Trouble is pred icted for those who sug­
gest that state and local governments will 
move quickly toward who lesale adoption 
of 90-75. ADL exp ects code authorities to 
be a problem for 90-75 in both the imple­
mentation and enforcemen t aspects Look­
ing ahead, the s tudy notes.  " It would not 
be surprising if a standard dealing with an 
abstract ob)ective— achiev ing energy self- 
sufficiency—were  not to succeed, since 
more concrete concerns with such visible 
problems as consum er and third-party 
health and safety have failed to mot ivate 
institutional change and code effec­
tiveness. " The report cont inues,  Those 
institutional barne rs that have so far prohib­
ited the adoption o,  a model code on a 
more limited bas is wil l continue  to create 
barriers for the implementation of ASH­
RAE 90 or allow it to be implemented only 
in canniba lized form. ADL holds out the 
possibili ty that  financial incentives could 
moderate that  problem.

The ADL find ings will likely a ttract close 
scrutiny by most  segments o l the building 
community Far from being the last word 
on component standards and their impact, 
the ADL report's shortcomings—such as 
failure to consider the energy costs in build­
ing materials ' manufactu re— will probably 
spur further assessm ents With growing

numbers of state and local governments 
considering energy conservation provi­
sions for their building codes  and the 
prospect of federal do llars to hasten code 
considera tion, the ADL study is sure to be 
o, interest to engineers, code authonties. 
manufacturers, and government officials 
alike

Information about the availabili ty of the 
ADL report. Impact Assessment of  ASH ­
RAE Standa rd 90-75, Energy Con­
servation in New Build ing Des ign, ' will be 
carried in a future issue ol PE pe
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A U.S. Senator Views 
Energy Costs & 
Long-Term Economy

We are discove ring tha t the operating 
costs ot a building simply overwhelm the 
costs ot its construction. The problem is 
that all the cost re lationships involved can 
change Right now. energy costs are run­
ning neck-and-neck with financing costs—  
a situation unheard of several years ago 
When these costs are projected over a 40 
or 50 year period, even slight changes in 
such things as energy prices make a very 
great difference So. what is that going to 
mean to us now. when we have to make a 
decision as to which heating, venti lating,  
and air condition ing system to use, and  
what to do about insulation?

We have a choice of using more or less 
insulation. We can put so much insulation 
into the walls that we can hardly afford to 
build the building If we use less, and 
energy prices go up. have we still made 
the right decision?

We on the Public Works Committee re­
cently had to pass on the General Services 
Adminis tration 's proposal to build two enor­
mously expensive buildings in Baltimore 
for the use of the Social Securi ty Adminis­
tration. This taught me just how hard it is. 
even for those of us who really care about 
the long-term economies of buildings,  to 
come to any conclusions we can sleep 
with I had to vote against the proposal, 
despite the threat that in flation would make 
delay prohibitive Other members of the 
commit tee were not willing to take that risk, 
and the prospectus was approved.

But I was very d isturbed by what was 
proposed The GSA advocated using its 
so-called integrated buildings systems" 
approach in the Bal timore buildings. This 
would be the second time out for the sys­
tems approach, the first application being 
in three other Social Secunty  buildings, in 
Philadelphia, Chicago, and Richmond. Cal­
ifornia.

As it was explained to us. there is sup­
posedly  a problem when build ing com­
ponents are chosen "off the shelf  ', from 
many contractors The components would 
be. it was said, "in aggression with each 
other.'' which I took to mean they would be 
at cross purposes with each other as to 
provxling long-term economic benefits To 
get around this, the idea was to declare

We can  put  so much insula tion in to 
the walls of  a bui lding that we can 
hard ly afford to bui ld the bu ilding. If 
we use less,  and energy prices  go  up, 
have we stil l made the r igh t decis ion?

"performancespecifications'' in lieu of de­
sign specifications or product specifica­
tions and let the  contractor design a sys­
tem of components which  would be the 
most economical over the long haul There 
was another assumption invo lved in all 
this: the notion that only a really big corpo­
ration would be able to do the innovating 
required, and that therefore the first three 
of these multi-mi llion-dollar buildings ought 
to be let as a single contract,  to make the 
deal attractive enough to big operators 

Another element of the package, as 
used in the three buildings and proposed 
for the Baltimore project, is of interest 
here The products designed in accord­
ance with the performance specifica tions 
would have to do their jobs over  specified 
periods of  time And, moreover, the con ­
tractor was to be given a nine-year main­
tenance contract

Whether these approaches actual ly will  
mean greater long-term economies in the 
three initial Social Security bu ildings, we 
cannot yet say This was  to be an expen- 
ment. and the results are not  in.

Why did I vote against  using this  ap­
proach at Baltimore, even though I was 
very concerned that we buy someth ing for 
the taxpayers which would  be economical 
over the long haul? This might be instruc­
tive to those of you who are involved with 
engineenng buildings for  buyers in the mar­
ketplace In the first place. I was not con­
vinced the systems approach had pro­
duced very much innovation. It appeared 
to me that the products resulting from the 
process could have been matched by con ­
ventional construction techniques,  and the  
only new item we were getting was a com ­
bination lighting and spr inkler system, in 
which cooled spnnkler water was to  cool 
the fixtures. Is this a good long-term econo­
my?

In the second place. I objected to the 
assumption that only a huge corporation 
could  produce the necessary innovation. It 
seemed to me that we were putting so 
many eggs m one basket, and putting such 
a huge project  out for bids, that we would 
discnminate against relatively smaller con­
tractors,  who might be quite efficient, but 
unable to win the financing battle
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By Senator Robert Morgan (O-N.C.) 
Chairman, Subcommittee on 
Buildings & Grounds 
Senate Public Works Committee

Senator Robe rt B Morgan  (right) dis­
cusses with  NSPE Directo r ol  Legislative  
and Government Affairs  James  Hughes 
several energy conservat ion bills under  
study by the Senato r's subcommittee 
which has he ld hearings on energy con ­
servation in  federal bu ildin gs.

I recognize the argument for the sup­
posed abil ities ol big corporations  to do 
research— we see it frequent ly enough in 
the advert ising on our telev ision sets, usu­
ally on behalf ot big corpora tions . Vet I 
cannot help but think that the  electric light, 
and the airplane, and the car—the very 
items which got these corporations  start­
ed—were invented in laboratories not 
much better than barns. In any case, the 
figures on the project did not convince me 
that it was going to be any cheaper to build 
in the first place, the long-term economies 
themselves being ra ther unpredictable

In the third place, it seemed to me abso­
lutely absurd for the proponents  of the 
systems approach to argue tor all these 
long-term econom ies, and to pay lip serv­
ice to life-cycle cost ing, and then propose 
to build the Baltimore protect by purchase 
contract—in other  words by issuing bonds 
The federal government is supposed to 
operate by direct appropriation, and after 
the end of this fiscal year,  the purchase 
contract method will no  longer be used

The Bal timore projec t will cost, accord­
ing to the prospectus. $161 million—to 
build the largest p roject ever to come be­
fore the public works But because of this 
deficit financing of capital improvements, 
the real cost, w ith financing, will be just 
under $420 mi llion Is this long-term econo­
my? I hardly  think so.

There is go ing to be many a slip be­
tween the computer model of optimized 
long-term econ omie s and what actually 
gets sold in the marketplace I agree that 
life-cycle  costing looks like a very good 
way to go But I am disturbed when a 
consulting engin eer te lls me he can make 
his life-cycle cos t figures come ou, about 
any way he wants This concerns me very 
much, pe
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National B ureau ot  Standards (NBS) cap ­
tures the sun to provide heating, cooling, 
and dom estic hot  water for tour-bedroom 
townhouse on the NBS grounds in 
Gaithersburg, Mary land NBS engineers  
wil l test the house and solar system for 
selected per iods while the weekly living 
pattern for  a fami ly of  six is simula ted 
This is one o f the first studies in which the 
same building w ill have been  tested with 
both a comple tely conventiona l as well as 
an integ rated heating and  cooling solar 
system The pro /ec t wil l furnish state-of- 
the-art  data  and  contribute to evaluation 
procedures for total solar  systems.

Solar pane ls being ins talled  on NBS 
townhouse

Conservation:
The On ly Way Out 
of the Energy 
Shortage Maze

What the U. S. sore ly needs to me et its 
ene rgy challenge , says this engineer ­
ing  educator,  is a real conviction on 
the pa rt  of both the pub lic a nd our 
government and  indust ry leaders that 
the pro blem  is both serious and ur­
gen t and an earnest commitm ent to 
take the dras tic action necessary to 
bring  it unde r control. He calls  for a 
progra m of dras tic energy con­
serva tion,  fully  backed by  Congress 
and the Administ ration to buy the time 
needed to develop alternate energy 
sources.

By Lewis D. Conta. P.E
Professor of Mechanica l Engineering &
Dean
College o, Engineering 
Univers ity of Rhode Island

Although not the on ly critical problem fac­
ing mankind, the energy problem is. in 
many ways, the most urgent; yet as a 
nation we are  dilly-dallying  while irrecover­
ably precious time is lost 

Recent estimates by the National A cad­
emy of Sciences and the U S. Geological 
Survey—both highly respected agencies 
independen t of the energy industries— 
have lowered substantial ly the predicted 
amount of undiscovered petroleum, both 
domestic and worldwide  It now appears 
that U S production will begin to drop dras­
tically by the mid-80s. and even world 
resources will be approaching depletion in 
25 to 30 years By that time the remaining 
petroleum will be reserved, either by law or

by economics, for purposes such as the 
product ion of fertilizers, pesticides, and 
plastics, and for essential transportation 
uses

As an example of  the seriousness of the 
supply problem, consider the Alaskan 
North Slope st rike at Prudhoe Bay. This 
fmd. the largest on the North American 
Cont inent in some time, was made several 
years ago. but as yet no oil has reached 
the market. A $7 billion pipeline is now 
under construction  across Alaska, and in 
another year  or two oil wil l finally begin to 
reach the outer world Yet the Prudhoe Bay 
field holds only a two-year supply of oil af 
the current U S. consumption rate

Thus to become independent  we need 
to make a Prudhoe Bay strike every two 
years, and  at current  rates of increase in 
consumption, in another 15 years the re ­
quired interval wil l be reduced to only one 
year We clearly w ill not be able to do this; 
hence the prospect of being able to contin ­
ue our petroleum-based technological so­
ciety is dim indeed Since we now con­
sume over 17 million barrels of  petroleum 
per day in the United  States, in order to 
make an orderly  conversion to other ene r­
gy sources over the next 20 to 25 years, 
we shou ld be reduc ing consumption by 
nearly a million barrels per day each year

We are. instead, committed to a pro­
gram ca lling for the expansion ol  domestic 
resources to enable  us to remain on a 
petroleum economy Since the total supply
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The Clinch River B reeder  Reactor  Plant, 
the first large-scale b reeder  reactor  
demonstration  plant in the U S . is planned  
lor construction on  the Clinch  River in Oak 
Ridge. Tennessee Site work is scheduled 
to begin this year

Construction progress on the Fast Flux 
Test Facility (FFTF) near Richland. 
Washington The 400 megawat t thermal 
reactor is a liqu id sod ium-cooled, last 
flu* reacto r desig ned speci fica lly lor irradi­
ation testing of  fuels  and components for 
the liquid metal fast breed er reactors 
Bechtel Power Corporation is architect- 
engineer.  A dva nced Reactors Divis ion of 
Westinghouse E lectr ic is lead reactor 
designer

is (r ile  and the  end is now in sight, we are 
clear ly in great danger of continuing on our 
current course until the pipeline runs dry 
and then inqu iring, "What do we do now? 
By then it will be too late to do anything 
and the eflect on our technological society 
will be catastrophic.

The al l-e lectricnucle ar  economy

Our major national effort in addition to the 
maximum exploita tion of domestic petro­
leum reserves is the  development ol nuc le­
ar power Since nuclear energy is only 
transmitted and used in the form of electri­
cal energy,  this thrust leads to the all­
electric  nuclear economy in which as many 
ol our energy needs as possible will be 
tilled electr ically,  i.e  . making maximum 
use of electric vehic les, electrical space 
heating, and elec trical ly supported indus­
trial processes

There  are. as I see it. two problems with 
this p icture First the supply of fissionable 
uranium. U235, is limited, and its exhaus­
tion is predicted  for not much later than the 
exhaustion  of our petro leum resources A 
stable, long-lasting nuclear economy will 
only  be possib le if the  breeder reactor or 
the fusion process becomes commercially 
useful and takes over most of the load 
The breeder has. however, come under 
serious quest ion for many reasons and. 
rightly  or wrongly, is receding farther into 
the future

Suppose, however, tha t breeders do 
come on line early enough to insure a 
long-lasting supply of nuclear fuel or that 
some other technological breakthrough in­
sures the availab ility of adequate energy 
for the all-electric  economy Will that solve 
the problem? I tear that it will not The 
growth curve o,  electrical energy consump­
tion which we have been following for all of  
this century  has  resulted in a doubling  of 
consumption  every eight to ten years A 
simple cont inuation o, this growth rate, 
even withou t the  move toward  an all-elec­
tric economy, would result in the need for 
an ins talled capacity of  over 2 5 million 
megawatts by the  year 2000.

We are  accustomed to large numbers, 
and this requirement may not be very im ­
press ive It translates, however, in to 2500 
thousand megawat t power plants, or more 
than 50 of these giant p lants in each state  
of the con tiguous  United States How 
many of our states can find sites for 50 
such plan ts, when each plant requires a 
flow rate of nearly a million gallons per 
minute of water for  once-through cooling, 
or 15 to 20 thousand gallons per minute of 
expendable water to supply the evapora­
tive and blowdown losses of cooling tow­
ers7  Where also can we find the tr illions o, 
dollars that would be needed to build the 
plants and the ir associated transformer, 
switching, and transmission systems, and 
to carry  out the very expensive search for 
and developm ent of the energy supplies to

keep them going?
Incxlentally a conversion  to coal, our 

most  abundant energy source, would not 
solve the problem either Even neglecting 
the costs and hazards of deep mining, the 
environmental degradation resulting from 
strip mining, and the  air pollution problem 
resulting from the combustion ol coal, this 
fuel, like nuclear fuel, must be transmitted 
and used as electrica l energy, and the 
plant siting and cooling  water require­
ments would be little better than those 
associated with  nuclear power plants If, 
furthermore, we  remain on our past curve 
of expansion in the use of elect rical ener­
gy. and i, we depend only on coal to meet 
our needs, then a 2000 year supply of coal 
as measured at current rates of consump­
tion would be exhausted in about 70 years 
And if we work very hard, and improve our 
mining and related technologies Io pro­
duce another  2000 years ' supply, this addi 
tion would only keep  us going for another 
ten years

Are we on the right track?

In the face of this problem what can we 
do? Many people bel ieve that we are al­
ready making substantial progress—that  
the conservation measures already 
adopted wil l see us through I believe this 
is a serious error which must be countered 
as vigorously as possib le The rate of 
growth in energ y consumption has been
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arrested, or at  least greatly reduced, but 
the effec t Is, in all probability, due more to 
the business recession than to effective 
long- term conservation.

For at least the last 25 years a close 
corre lation  has exis ted between energy 
consumption and gross national product— 
at a rate of approximately 90.000 Btu/t 958 
dollar  ot GNP For the past six quarters the 
GNP has decreased, but energy consump­
tion has not followed it down. It seems 
extremely  likely, therefore, that when busi­
ness activity  returns to normal and the 
GNP again increases, we will find we are 
not far from our historic growth curve in 
energy use Unless we change our ways, 
the dire p redictions presented above will 
become the realities  of tomorrow

What we sorely need, and what is con­
spicuously  lacking, is a real conviction on 
the part o f both the public and our govern­
ment and industria l leaders that the prob­
lem is both serious and urgent, and an 
earnest commitment to take the drastic 
action necessary to bring it under control 
The disag reements between Congress 
and the adm inistra tion over an energy poli­
cy. and the  hope that the operation of the 
marketplace can induce the necessary ac­
tion have already robbed us of irreplace­
able time— time  which we cannot afford to 
lose Because we are dealing with a finite 
and irrep laceable commodity which is es­
sentia l to our technologica l civilization, and 
because the real problem is still several

years in the future, I fear that normal eco­
nom ic motives will not produce the drastic 
action needed in the time available 

In spite o f the recent increases in cost, 
energy is still cheap compared with most 
of the things we need and use On a cross­
country  automobile trip, for example,  the 
costs of  motels and food are each sub­
stan tially  higher than the out-of-pocke t au­
tomobile  expenses, and gasoline accounts 
for on ly a smal l part of the true total auto­
mobile  costs Gasoline prices have a l­
ready increased approximately 25c  per 
gallon  with little effect on total  consump­
tion Would another few cents  per gallon 
make a bigger difference? Heating oil con­
sumption will be even less elastic Last 
win ter many people learned to live with 
thermostats set at 65" to 68° instead of the 
more normal 72 ' to 74", but it will not be 
possible  to go much lower, regard less of 
cost.

A nat ional energy policy  base d on 
conservation

What kind of an energy policy is needed to 
cope  with the impending cris is? In the long 
run on ly a technology based on solar ener­
gy in all its forms—direct thermal, voltaic, 
wind, sea thermal—or on the fusion proc­
ess  it this should prove feasible and eco­
nom ical  will solve  the problem The short- 
range actual need, however, is for a pro­
gram of drastic  conservation, fully  backed

by Congress and the administration, to buy 
the time needed to develop alternate 
sources. Unfortunately, the urgency re­
sults  from the lime needed to convert in an 
order ly manner from a petroleum based 
technology to one based on inexhaustible 
sources, rather than from current short ­
ages, hence the incentive to get on with 
the task will not arise naturally  It must 
instead be mandated by government ac­
tion—action which thus far does not seem 
to be forthcoming.

Because we have been so profligate in 
the use of energy the potential for dramatic 
reduc tions  exists  in all phases of our lives 
In the transportation  area the private pas­
senger au tomobile  is the prime villain, both 
in terms of low occupancy per vehic le and 
high fuel consumption The obvious so lu­
tions  are greater use of mass transit and 
reduced fuel consumption per vehicle.
Since the construction of an adequate 
mass transit  system will be a long and 
expensive under taking, the most rapid re­
sults can be obtained by car pooling and 
by producing m ore energy-efficient vehi­
cles

In pursuing the latter goal strict limits on 
size, weight, power, or fuel consumption 
for each vehic le would  be. in my opinion, a 
poor st rategy Instead a mandated mini­
mum number of miles  per gallon, meas­
ured by s tandardized EPA tests, as a fleet 
average for each manufactu rer would. I 
believe, produce effective savings far  fast-
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1. Two arrays of  20 so lar panels provide 
heat tor home in Denver,  Colorado.

2. 4 3 A 1000-square-toot solar collector  
is providing heating, cooling, and  hot 
water to the downtown Detroit head­
quarters bu ild ing  of  Smith, Hinchman & 
Grylls, Arch itects. Engineers, Planners In 
operation since November, the research 
solar energy system is providing 27 pieces  
otda taev ery 15 minutes to the firm 's 
computer

er and with  less social stress than other 
suggested alternatives Such a scheme 
would make it possible tor each manufac­
turer  to produce a wide range of vehicles, 
from small and austere to large and luxuri­
ous, as long as the fleet average met the 
fuel consumption requirements It would, 
in addition, provide a powerful incentive for 
each manufacturer to improve the effi­
ciencies o,  his engines, transmissions,  run­
ning gear, and accessories in order to be 
able to produce the maximum number of 
high performance or  luxury cars, and thus 
gain a compete tive advantage in the mar­
ketplace

The cont inued excessive heating, light­
ing, and a ir-conditioning found in most 
public and commercial buildings makes it 
clear that large savings should also be 
possible  in this area Again the recent 
dramatic increases in energy costs have 
had little effect, since they still represent 
only a small frac tion of total costs, and are 
easily  passed on to the consumer Hence 
in this area  too mandatory contro ls seem 
to be the only way to produce results in the 
time needed An energy section in all build­
ing codes, most easily accomplished by 
incorporating ASHRAE Standard 90-75 
and its future  modifications in each code 
would go a long way toward producing 
more energy-effic ient buildings in the fu­
ture.

However, unlike the automotive case 
where  the turnaround time is only about

ten years,  the annual addition of new build­
ings is only a small f raction of the total For 
this reason re trofitting old buildings may be 
even more important than contro lling new 
const ruct ion The problem, here, however, 
is the need for capita l rather than manda­
tory rules, and the ro le of the federal gov­
ernment should be directed toward meet­
ing this problem Low interest loans, tax 
rebates, and freedom f rom increases in 
assessed va lue are examples of the kinds 
of incentives that  would make possible the 
instal lation ol  insulation, solar collectors, 
and other energy-conserving features in 
existing s tructures

Industrial processes are the third major 
source o l possible savings. In this area 
more than any other high energy costs 
may have an effect on consumption, and 
many o l the  steps that can be taken with 
little or no investment have already been 
implemented Unfortunately the major sav­
ings wh ich can be made as documented in 
the published reports of the Ford Founda­
tion Energy Policy Project require process 
changes which demand research and de­
velopment effort and, most importantly, 
substant ial capita l inputs. The current high 
cost o, capital and the very short capital  
recovery time demanded by industry miti­
gate against the possibility of acceptable 
increase in energy costs prov iding an ef ­
fect ive incentive  toward energy conserving 
chan ges in industria l processes Again 
government action to make capita l funds

more readily availab le for conservation is 
urgently needed

It seems clear to me, then, that only strict 
conservation in all phases of our lives, 
mandated by local,  state, and federal au­
thorities rather than by simple economics,  
will give us any hope ol  avoiding catas­
trophe. Some will object that this path will 
lead to economic stagnation and in­
creased unemployment . I firmly believe 
that the opposite is true Exploring for addi­
tional coal, oil, and uranium, opening mines 
and drilling oil wells , and building giant 
nuclear power p lants are all capital-in­
tensive enterp rises  with little manpower 
input per dol lar of capita l invested

Furthermore  the manpower needed for 
these enterprises is highly skilled and spe­
cialized The same dollars invested in 
building more effic ient structures or in retro­
fitting older buildings for conservation 
would produce more jobs, requiring less 
skill, and the end effect  would be a per­
manent reduct ion in energy consumption, 
rather than a continually escalating and 
expens ive search for the energy needed to 
feed a growing num ber of central power 
plants, pe
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Engineers 
at Grassroots 
Tackle Energy 
Management, 
Conservation

By M. C. Ziemke. P.E.
Manager of  Technical Support 
Auto Check Diagnostic Project 
Unive rsity of Alabama in Huntsville 
and
A. I. Reisz.  P.E.
President. Reisz Engineering

A group  o l Alabam a eng ineers in the 
Huntsville Chapter ol  the Alabama 
SPE are in jec ting  energy co n­
servation an d management  ideas into 
loc al and state energy programs. 
Their conc lus ion: Such grass roots  
efforts  can  have a surpr isingly sign ifi­
cant ef fect  on energy matters.

Since the energy cris is impacted two years 
ago. many engineers have felt a certain 
amount of frustration  about their inability to 
take an active role in this major technical 
era. The problem, it seemed, was that  the 
principle technical activis ts solving the en­
ergy crisis were to be the energy ex ­
perts " By definition, an energy expert is  a 
scientist or engineer who has worked in 
the field of energy production or con­
servation for the past ten years or more 
Obviously, few individuals  can qualify for 
this distinction

We eng ineers who cannot qualify  as 
energy expe rts are presumably limited to 
switch ing off lights , resetting thermostats, 
and join ing ca r pools to help attack the 
energy crisis However, several A labama 
professional engineers have recently 
found that grass roo ts efforts can have a 
surprising ly significant effect on energy 
matters.

App roximately  two years ago. M.C. 
Ziemke and A I Reisz. members of the 
Huntsville Chapter of the Alabama Society 
of Professiona l Engineers, determined that 
they might be able to use their technical 
capabilities to get involved in energy activi­
ties at more than  the personal con­
servation level. Both of the wnters are 
mechanica l engineers with considerable 
design experience, although neither can 
meet the energy expert" quali fications 
stated herein.

Solar  energy

The write rs have  been interested in solar 
energy for several years, and have re­
cent ly done considerable literature 
research in solar energy in order to be­
come knowledgeable about current deve l­

opments From this effort, it became obvi­
ous the  southeastern states were ripe for 
solar  energy development, although most 
of the deve lopment work in this field had 
been done in the Northeast and Sou th­
west  However, to focus attention on solar 
energy potent ial in the Southeast, a broad- 
based conference on solar energy appli­
cations was needed in this area Because 
Huntsville . Alabama, is centrally located in 
the southeastern states, we determined 
that this would be a good location for the 
first Southeastern Conference on Appl i­
cations of Solar Energy

To in itiate this project, we approached 
officials of the University of Alabama in 
Hun tsvil le (UAH) We received cons id­
erable in terest and encouragement, but  it 
became obvious that for this type o, project 
we needed  broader-based technical in ter­
est and suppor t. Fortunately, A.I Reisz 
had membership and/or acquaintances in 
severa l of the leading technical societies 
Therefore , we were able to obtain support 
from such o rganizations as ASPE. IEEE, 
ASME, ASCE, and AIAA. We formed an 
ad hoc steering committee, of which M C. 
Ziemke was elected chairman.

Shortly a fter the commit tee was formed, 
Mr Reisz  was forced to withdraw because 
of out-o f-state business activities How­
ever. the s teering committee was working 
smoothly by this  time and able to tack le a 
new requirement, the need for  a solar ene r­
gy short  course to complement the confer­
ence  Mr Ziemke provided the first outline 
for a two-day short course and UAH 
agreed to accept the financial  responsib ili­
ties for both the short course and the con ­
ference

We were off and running The short 
course and conference  were presented in 
March 1975. Each was both a technical 
and financia l success. Over 50 papers 
were  presented, including one by each of 
the authors o f this article Apparently, we 
have initia ted a whole senes of  South­
eastern Solar Energy Conferences, the 
second one of  which will be presented next 
sprin g in New Orleans, sponsored by LSU

An in teres ting s idelight to our  solar ene r­
gy efforts is that Mr Reisz has since  been 
reta ined  as a consul tant for alternative en­

ergy systems by the Research Institute of 
UAH. Simi larly. Mr Ziemke has devised a 
method for converting wind energy to heat 
through adaptation of an automotive dyna­
mometer

Automotive  research

In the Spring of 1974, the federal govern­
ment dec ided to fund the creation of five 
multi -million dollar automotive diagnostic 
demonstra tion projects The projects were 
to use the latest technica l equipment and 
techn iques to inspect thousands of auto­
mobiles to allow a higher degree of safety, 
emission reduction, and energy efficiency. 
When the state of Alabama needed a pro­
posal to complete for a project award. Mr 
Ziemke led the techn ical proposal effort 
Pete Redding, P.E . recruited an engineer 
candidate fo r the jxisition of pro ject direc­
tor. and August Ries. P.E., also assisted 
the proposal effort Alabama won a 
$3,000,000 pro ject award, the first in the 
USA

State energy  conserva tion

During the early months of the energy 
crisis, the Federal  Energy Administration 
asked the major engmeenng societies to 
compile  sta te-by -state  lists of engineers 
who had some expertise in matters related 
to energy Mr Reisz arranged to provide a 
combined list of appropnate members of 
ASPE, ASME. and IEEE This effort led to 
creation of the Alabama Energy Utilization 
Committee Mr Reisz was named chair­
man Other Alabama professional engi­
neers on the  committee included George 
Shofner. Cart Nagle. Guy Dunnavant . AJ 
Pardue, John Boggess. August Ries, and 
Gaines Gravlee This committee advises 
various groups in the state on energy con ­
servation

Assistance to the Alabama Energy Man­
agement B oard

The current major effort of the Alabama 
Energy Util ization  Committee is in assist ­
ing the Alabama Energy Management 
Board (AE MB) in developing an energy
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Powdered Coal Home Furnace 
Developed by Student Engineers

By Robert Ebisch 
University of Wisconsin 
Science Writer

conservation p lan for the state, a project 
for which the committee formed a special 
task force The staff director of AEMB, Ed 
Hudspeth, has met w ith the task force and 
outlined his request The objective of this 
task force of A labama pro fessional engi­
neers is to write a report on energy con­
sumption for Alabama with recommenda­
tions to the governor This report will in­
clude an energy conservation plan

The task force has been divided into 
subcommittees to wri te the energy con ­
servation  plan For example. George Shol- 
ner, P E . a NASA civil engineer, and Guy 
Dunnavant,  P E. , a facilit ies engineer with 
the Corps of Engineers, head a sub­
committee on build ing standards (e g in­
sulation) They ge t ass istance  trom other 
qualified persons as needed Carl Ziemke 
heads subcommittees onheatmg and air- 
condit ioning and automotive  fuel consump­
tion.

In addition to the  subcommittee activity, 
the task force  is gathering and reviewing 
information from governmental agencies, 
and educational and research institutions 
Technical papers per taining to energy con­
servation, including some wnt ten by mem­
bers of the task force, are being used 
Energy conservation plans from other 
states are being reviewed The task force's  
immediate objective is  to develop an effec­
tive energy conservation plan that can be 
quickly implemented The task force can 
also serve as an in fluential voice of the 
engineenng profession to state and local 
governments on the formation ol energy 
policies.

Future plans

Encouraged by the results of their  recent 
efforts in the energy field, the  authors have 
plans for continu ing th is type of  technical 
activity They are conside ring another type 
of energy conference lor the near future 
Each is also engaged  in supporting new 
concepts for federally funded energy 
research proiects The authors  conclude 
that there is room in the  growing energy 
field tor competent eng ineers who wish to 
make techn ical contr ibutions pe

A home coal furnace  that compares fa ­
vorably wi th oil and natural gas heat has 
been developed by a team of engineering 
students at the Univers ity o l Wisconsin- 
Madison The fu rnace is clean, conve­
nient, and cheaper to operate than an oil 
furnace.

Beginning with a comm ercia lly available 
oil furnace, the students  added a mechani­
cal system that  allows the furnace to bum 
powdered coal The students say that such 
a conversion would  only  cost the average 
consumer about $200 and would save that 
much in fuel b ills dunng  the first winter.
"No such conversion sys tem is available to 
our knowledge." emphasizes Ken Kriesel, 
student in charge of the project "But there 
are no reasons why systems shouldn't be 
produced. Technica lly it's pretty simple "

With oil prices rising  and future short­
ages promising to be severe, the con ­
version Io coal is an attractive prospect By 
supplying all energy needs from domestic  
coal sources, the United States could be 
sell-suflicient lo r at least two hundred and 
possibly five hundred years.

The new furnace is  convenient because 
it requires no at tention  beyond setting the 
thermostat When the thermostat de­
mands heat, the furnace uses an oil flame 
to ignite the coal, and mechanically feeds 
itself from the bin.  Ashes collect in a resi­
due container, which the coal supplier 
would empty on each delivery visit.

The furnace is clean because the coal is 
handled interna lly The delivery truck 
would pump coal into the  bin through an 
airtight opening, and the ashes would be 
pumped out in a similarly  sealed stream of 
water. A ir pollution through the chimney 
would be negligib le When the coal feed is 
shut off after each bum, the oil  flame 
comes on again for  30 seconds Io bum 
away most of the remaining gases The air 
is then passed through "scrubbers and 
cleansed by a fine spray of water The oil 
required to start each  heat ing cycle and do 
the final cleanup burning would amount to 
only five gallons of water per winter.

Last September the  Wisconsin research 
team won the first pnze for coal use at an 
international com pet ition in Albuquerque. 
New Mexico This con firmed the ir con­
viction that such a furnace could lift a large 
energy burden from weaken ing petroleum 
reserves.

"The only real problem is the coal distri­
bution system," says mechanica l engineer­
ing pirofessor Ah Seireg. who worked with 
the students on the project "Right now 
there are no coal suppl iers that deal in 
powdered coal, and it's too inconvenient  
for everyone to pulver ize coal in their 
homes ." Services grow Io meet demands, 
however, and Dr Seireg believes that pow­
dered coal delivery services can be as 
commonplace as oil d istributors or water- 
softener maintenance industries
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editorial

ERDA's Energy C onservation 
Program Draws Cri ticism 
in Congressional Assessment 
as Timid, Underfunded

As a selection of PE authors this month 
points out, there is an  active energy con­
servation d ialogue currently under way in 
the U S., even though  the total amount of 
energy actually conserved may be cons id­
erably less than it could or ought to be So 
where does this leave  us? Are we going Io 
go through 1976 with mostly a dialogue 
over energy conservation or are we going 
to buckle down and get senous about man­
agement applicat ions which will  be neces­
sary to bring about a s ignificant reduction 
in U.S. energy consumpt ion?

At least one opera ting arm of the Con­
gress has a lready concluded that the ener­
gy conservation plans  and funding of the 
Energy Research & Development  Adminis­
tration (ERDA) are too modest Io make 
much of a dent in energy saving over the 
short term Congress'  Office of Technology 
Assessment (OTA)— a new Capi tol Hill en­
tity which NSPE strongly suppor ted from 
concept to final reali ty— has looked at ER­
DA's energy conservation program and 
finds it funded at on ly two percent o, the 
agency’s total budget.

In its analysis. OTA finds that ERDA's 
energy conservation planning represents a 
departure from Congress ional mandate "in 
the emphasis  of both the ERDA plan and 
program on options directed toward in­
creased energy supply relative to the pro­
grams in end-use demand reduction. In 
Public Law 93-577 (Sec 5 (a) (1)), the 
Congress defined  ene rgy conservation as 
meaning both improvement in efficiency of 
energy production and use and reduction 
in energy waste  The law  requires energy 
conservation be a primary consideration 
in the design and implementat ion' of the

ERDA program. Yet on ly two percent of 
ERDA's budget appears to be allocated to 
conservation programs."

OTA s analysis o f ERDA s conservation 
efforts continues It is well recognized that 
expansion and conversion of our large en­
ergy supply system s will be very cos tly and 
cumbersome but that our dwindling oil and 
gas reserves d icta te such modification. By 
contrast, success ful widespread imple­
mentation of conservation  programs with 
increased eff iciency or waste  reduction ob­
ject ives can have  both  a rapid and a contin ­
uing effect. Such improvements need not 
be technologically complex; they may in­
clude merely removing jurisd ictional or in­
stitutional constra ints,  such as building 
codes which requ ire energy-inefficient de­
signs

If ERDA is to provide near-term and 
mid-te rm energy problem solutions, con­
servation through efficiency and waste-re­
duction program s should be an essential 
ingredient . The present ERDA program 
orientation  toward developing complex 
technological su pply options tor the long­
term overshadows the importance of less- 
complex solutions with near-term poten­
tial."

OTA, in its first major  technology assess­
ment. finds that  in addressing energy 
goals. "ERDA adopted a narrow, hard­
ware-oriented approach Its RD4D effort is 
designed primarily to develop technologies 

rather than to explore solutions to ener ­
gy problems " OTA recommends that in its 
solar heating and cool ing program. ERDA 
should consider giv ing  increased empha­
sis to: user incent ives, standards for meas­
urements of equ ipment performance, and 
impact on uti lity peak demand of solar 
systems. . . . ERDA s program and budget 
do not give adequate attention to  social, 
economic, environmental,  and behavioral 
research needs, even though the legisla­
tive record makes c lea r that ERDA is given 
responsibility  beyond technical R&D 
Unresolved nontechnological issues— 
from inadequate incentives tor  com­
mercialization. through environmental de­
mands. competitive  use  of resources, to 
community resistance— could block the 
most sophisticated engineer ing achieve­

ment."
Wha t OTA appers  to be getting in its 

evaluation of ERDA s energy conservation 
approach is the latte r's underemphasis  on 
a public acknowledgement of the lim ita­
tions of technology appl ications per se in 
bringing about la rge-scale  energy demand 
reduction OTA 's evaluat ion reflects a 
widely-held point of  view on Capitol Hill 
that conserving energy calls for s ignificant­
ly increased socio-economic  inputs  in rela­
tion to the purely technical

Another recent study, "Toward Project 
Interdependence: Energy in the Coming 
Decade. " has its Library of  Congress 
authors concluding tha t "Short of 
dracon ian measures to be taken by the 
execu tive and legislative branches of 
government. P'o jec t Independence goals 
now seem unattainable " The report  
concludes that for a va riety  of reasons, 
the contribut ions o f coal and nuclear 
power—the only v iable  alternatives to 
petroleum during the next  decade— are 
expected to fall considerably short of 
earlie r estimates m ade by FEA and other 
execu tive agenc ies for the next ten years

To date, there is little evidence of any 
"draconian measures" being put into an 
action mode for energy conservation in the 
U.S Oil im ports are  steadily increasing 
Marketplace factors at the moment appear 
to be not nearly draconian  enough to 
stimulate energy conservat ion programs to 
a level which would cut  into U.S. oil 
imports.

46 Profess ional Engineer

71 -545  (P t.  2) O -  76 -  22
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A Federal research, deve lopment,  and 
demonstration e ffo rt  is underway to  
determine how best to  harness the 
power o f the sun to  provide Am er i­
cans w ith energy fo r heating and 
coo ling in the places where they live 
and wo rk.

No longer an ex ot ic  and dis tan t 
concep t, the prac tical and widespread 
applica tion o f solar energy fo r resi­
dential hea ting  and coo ling  demands 
is now on the  ho rizon .

This bo ok le t describes HUD's  role  
in the new Na tiona l Solar Energy 
Program. A  mail-back  coupon  on the  
last page w il l enable you  to  obtain  
more spe cific details  of  th is m ult i­
stage u ndertaking.

OUR NEED FOR SO LAR ENERGY 
Unti l recen tly,  most Americans wo uld  
have pictu red a program to  draw 
energy fro m the  sun as an imaginary 
plan fro m  the  pages of  science 
fic tion. Even pe rio dic  news of  small- 
scale successes has no t persuaded 
many that  the sun might provide  
energy that  the y could  use in the  
places where they  work and live.

Af te r all, energy fro m tradi tiona l 
fossil  fue l sources was pl en tif ul  and 
reasonable in price. So the question  
o f solar energy received low  pr io rit y.  
Bu t a rap id succession of  events has 
moved the en tire energy problem in to  
sharp na tional focus .

Concern about cu rre nt  and future 
energy needs and supplies, as wel l as 
changes in na tio na l env ironmental 
po lic y,  have caused us to  exp lore  
alte rnative  energy sources as essential 
to  our  well -be ing.

One o f these sources, solar energy 
for heating and coo ling,  is no longer 
a vis ionary  dream. The technology  is 
beco ming available. What is now re­
quired is a serious, all -out  effo rt  to  
adap t this technolo gy to  prac tical  
demands in the  next few  years.

WH Y SO LAR ENER GY?
•  It  is a pro misin g alte rna tive  w ith 

im po rta nt  short and long term  im pli­
cat ions fo r solving  Am erica's  energy 
prob lems.

•  Technology fo r solar space and 
ho t water hea ting  is proven and avail­
able; fo r solar space coo ling , some 
added development is required but no

new sc ient ifi c breakthroughs  seem 
necessary.

•  Compared w ith other energy 
alternatives, solar energy fo r build ing  
requires a relat ive ly low capi tal- 
intensive tec hnology.

•  Studies  ind icate tha t the  short 
term applica tion of  solar energy is 
fast bec oming economica lly feasible.

•  In res identia l and commercial  
applic ations, solar energy is environ ­
me ntally clean and non-po llu ting.

•  De live red at the  po in t o f use, no 
ma jor  investm ents in cen tral  sta tion  
equip me nt or  dist rib ut ion networks 
are required.

•  With  pro per equ ipm ent and 
procedures, solar energy could  reduce 
the peak load problems of  ut ili tie s 
an d increase th ei r average load 
facto rs.

THE FE DERAL EF FO RT
As a result o f fo ur  pu bl ic laws en­
acted du rin g the 93rd Congress, a 
ma jor  Nat iona l Sola r Energy Program 
is now und er way.

Overall  administ ra tio n of  energy 
research programs und ertaken  by the 
Federal Go vernm ent rests w ith the 
new Energy Research and Develop 
me nt Adm in is tra tio n (ERD A) . The 
Departm ent of  Housing and Urban 
Development has jo in t responsib ility  
w ith ER DA  fo r a residential demon 
strat ion program to  investigate the 
practical ap pl ica tion of  solar energy 
in heat ing and coo ling .

Other particip an ts at the Federal 
level inc lud e:  the Departm ent of 
Defense; the  Na tion al Ae ronautica l 
and Spac e A dm in is tr a tion ; the 
General Services Adm in istra tio n;  the 
Nationa l Bureau o f Standards; the 
Nationa l Science Fo undation;  the 
D e p a rtm e n t of  Ag ric ult ure;  the 
Departm ent of  Health , Educa tion , 
and We lfare; the Na tion al Oceanic 
and Atmosph er ic Ad min istra tio n;  the 
Agency fo r In terna tiona l Develop­
ment;  and the  Un ited States Postal 
Service.

A Na tiona l Plan fo r Solar Heating 
and Co oling (Res iden tial and Com­
mercial Ap pli ca tions ) has been pre­
pared and pub lished by  ER DA , in 
coo perat ion  w ith HUD and oth er 
pa rticip ating  Federal agencies.’

Ma jor elements speci fied in the 
Plan inc lude:

•  demonstra tions of  solar tech­
nology  in bo th  commercial  and resi­
den tial  bu ildings, in iti a lly  ut ilizing  
available systems;

•  dev elopment  of  solar technology  
to  sup port such dem onstrat ions , in i­
tia lly  using avai lable subsystems and 
com ponents;

•  research and deve lopm ent of  
advanced heating and coo ling  tech­
nology ;

•  dissem ination  of  in form at ion on 
the results o f the  above efforts.

SCOPE OF HUD'S  
RE SP ON SIB ILITIE S
HU D, through  its Of fice of  Policy 
Development and Research, Div ision 
of  Energy, Bu ild ing  Technology  and 
Standards, w il l car ry ou t four  ac tiv i­
ties in imple me nting  the residential 
demo nstra tion o f the solar heating 
and cooling program:

•  resid en tia l dem ons trations in 
which solar equipment w il l be in­
stalled in bo th  new and existing 
dwe lling s (F ield Tes ting );

•  de ve lopm en t of  performance  
cr ite ria  and ce rti fic at ion procedures 
fo r solar heating and coo ling  equip ­
ment (Standards);

•  marke t development ef forts  to 
encourage the rap id and widespread 
acceptance o f solar technologies by 
the hous ing indu stry (U til izat ion) ;

•  dissem ination  of  dem onstrat ion 
and marke t deve lopment results (In­
form at ion and Educa tion ).

Responding to  the urgent need for  
p ra c t ic a l,  alte rna tive  sources of  
energy,  HU D w il l conduct and com­
plete  several cycle s of  residential 
dem ons trations using solar heating 
technology by  the end of Fiscal Year 
1977, and com bined solar heating 
and cooling  technology demonstra-

• In terim  Report Na tional Plan for Solar 
Heating and Cooling (Residential and Co m­
mercial Ap plications!,  (E RDA Technical  
Inform ation  Center, PO Box 62 , Oak 
Ridge, TN 37 82 0;  Docum ent ER DA -23 .1
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heating and domestic  ho t water hea t­
ing systems. The th ird , four th , and 
fi ft h  cycles w il l concen trate on com­
bined solar heating i  id coo ling  
systems. A ll  pro jects w ill  ut iliz e 
systems ready or "ava ilable " fo r 
dem onstratio n. In general, a "p ro j­
ec t"  w il l cons ist o f from one to  
twen ty  dw ell ing  units.

Integ rated Pro ject So lici tat ions
One series o f dem onstratio ns w ill  in ­
volve integrated projects. These are 
residential projects  wh ich have been 
designed to  incorp ora te a particula r 
solar energy system, or  which have 
been designed so that  the buildi ng 
stru ctu re ut iliz es  passive measures 
w ith in  the str uc ture  to col lec t, store 
and di st rib ute solar energy. No rmally, 
an "in tegrated  pr oject " w ill  have 
been deve loped to  the po in t tha t 
fina ncing has been ide nt ifie d,  ap­
provals have been received, and con­
struc tion is immine nt . Developers in ­
terested in subm itt ing  proposa ls fo r 
such pro jec ts should re turn the form 
on the  last page.

Solar Energy Systems So licitations
The second series of  dem onstrat ions  
w il l entai l separate solicit atio ns of 
solar energy systems and specific 
proposals fo r local dem ons trat ion 
proje cts.  Th is series w ill  begin with  
an ER DA  so lic ita tio n of  solar energy 
systems and subsystems thro ugh  a 
Program O pp or tu nity  Not ice.  An 
interagency eva luation  panel w ill  
select those systems wh ich  are con ­
sidered ready fo r demonst ration use, 
and w ill  recommend to  other system 
proposers the  deve lopm enta l wo rk 
wh ich st ill needs to  be done. Systems 
requiring ad di tiona l deve lopm ent may 
request  support  fun ding  fro m ERDA. 
Systems considered ready w ill  be pro­
vided an op por tu ni ty  fo r dem on­
stratio n in var ious parts of  the pro- 
gr am -in the HU D residential dem on­
stration  program, in the  ERDA com­
mercial demo nstra tion program, or  in 
federa lly owned  pro jects thro ugh  
DOD. GSA, USPS, USDA, or oth er 
ag en cies . Sy stem s manufac turers 
interested in subm itt ing  proposa ls in 
response to  the for thcoming Program 
O pp or tuni ty  No tice shou ld return  the 
form  on the last page imm ediate ly.

HU D Residentia l Project So lic ita tions  
HU D res identia l dem ons tration  pro j­
ects w ill  be selected on the basis o f a 
location mat rix  wh ich corre lates  c li ­
mate, type  o f housing uni ts, local 
build ing  codes and zoning regulations, 
financin g practices, construction  pro­
cedures, ma rke t con dit ion s, local 
demography , and archite ctu ral pref ­
erences.

Beg inn ing in late 1975, using 
po tent ial  locatio ns ide nt ifie d in the  
matrix  and the  results o f the fir st  
cyc le o f solar energy systems evalua­
tio n,  HU D w ill  request spec ific resi­
dential proje ct  proposals on a local 
basis fro m  bui lder/developers. State 
an d lo c a l agencies, and othe r 
qu al ifie d part ies. In general, proposals 
w ill  be accepted from developers who 
are cons tru cting  resident ial pro jects 
and are w ill in g to  use one or  more 
build ings fo r solar energy systems, 
wh ile  main ta ining  other,  sim ilar  bu ild ­
ings w ith in  the pro ject as expe ri­
menta l co nt ro ls w ith  conventio nal 
energy systems.

HU D w il l select the pro jects to  be 
used based upo n the qual ific at ion s o f 
the developer, the qu al ity  o f design 
o f the  proposed pro jec t, and the 
degree to  wh ich  the pro jec t w ill  sup­
po rt  the program objec tives. The 
proposers w il l be requ ired to  demo n­

strate th ei r ab ili ty  to  provide the land 
and financin g,  to  integ rate the solar 
energy system in to  the  bu ild ing de­
sign, to  ob ta in  necessary approva ls, to 
construct and marke t the buildings, 
and to  pro vid e sui table warran ties to 
the  purchasers.

The successful proposer  w ill  re­
ceive a lim iteJ contract  to  integrate 
the solar harcware  in the  house, and 
w il l be req uired to  award a sub­
cont ract  to  the  solar system manu­
fac turer to  assist in this design ef fo rt . 
Th is procedure  is analogous to  the 
normal re lat ionship  between a builder  
and his mechanical contrac tor . The 
re sult  o f the  design inte gra tion 
process w il l be a com plete set of  
cons tru ction  plans, spec ifica tions, and 
cost  estimates.

If  the  design and cost estimates 
are acceptable, the  developer w il l be 
awarded a cont ract  to  construct the 
pro jec t, purchasing the solar energy 
syste m fro m  the system manu­
fac turer.  HU D's fina ncial sup port fo r 
the proje ct  w il l no t exceed the  d if ­
ference between the  cost o f the 
sola r-equ ipped un it  and a similar  con­
ventionally-e quipp ed un it.

Un sol icited and Private Proposals
Because o f the need to  select the  best 
proposals on  the  basis o f the program 
cr ite ria  and requirements, HUD must 
evaluate all proposals against these 
cr ite ria  in a compe tit ive  procurement . 
For th is reason, HU D w il l be unable 
to  accep t u n s o li c it e d  p ro je ct 
proposals fo r th is fir st  cycle. This 
po licy dec ision w il l be reviewed fo r 
each succeeding proposal cycle.

One o f the prim e objectives o f the  
residential demo nstra tion program is 
to  dev elop cost and opera tion al com ­
parisons between solar energy and 
conventional systems and ins talla­
tions. A second object ive is to  de 
velop ma rke ting experience and pro­
cedures fo r solar energy systems. It  is 
u n li k e ly  th a t pro jects involv ing  
ind ividual private  residences w il l pro­
vide su ffi cien t data addressing these 
issues. HU D,  the refore , does no t 
expect  to  select private proje cts fo r 
awards unless they present unique 
demo nstra tion oppo rtunit ies . Ret ro fit  
pro jects w il l be lim ited to  pu bl icly-  
owned housing  units.
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tio ns  by the end of  Fiscal Year 1979. 
Th is represents an intense and com ­
pressed search fo r practical answers in 
a few sho rt years.

To accomplish these objectives as 
rapid ly as possible, HU D’ s key stra te­
gies include:

•  a series of  func tiona l demo n­
stra tions;

•  the active involvement  o f the  
housing ind ustry ;

•  the rigorous study o f various 
poten tia l ba rriers-ec on om ic,  social,  
le ga l-t o widespread ut iliza tio n of  
res iden tial solar energy systems;

•  de term ina tion of  methods to  
stimu late  ma rke t demand fo r such 
systems at all stages;

•  investigation of  needs and types 
of  possible incentives to  pro mo te the 
marketp lace  sup ply  o f standard sys­
tems, subsystems, and components .

THE PH ILOSOPHY BE HIND  
HUD'S  EF FO RT
The  magnitude o f the  nat ional need 
and the com ple xit ies  o f this  develop 
mental  task require  a ph ilosophy 
wh ich:

•  understands and seeks to  ut ilize  
the existin g housing indu st ry ’s st ruc ­
ture and capabi lities;

•  views solar energy as an al ter­
native to other energy sources;

•  applies to  the greatest degree 
po ss ib le  con ventio nal or  sl ight ly 
mo dif ied  technology;

•  schedules fie ld  demonst rat ions in 
a cyc lica l approach to  encourage 
cont inu ing  improvements to  the solar 
energy concepts.

HUD believes tha t the Govern 
ment's  role is to  pro vide an appro­
pria te stimu lus to  ind ustry  and po ten­
tia l useis of  solar energy systems and 
equipment,  and to assist in demon ­
stra tion s wh ich w ill  lead to  ear ly and 
widesuread marketplace ut ili za tion  of  
solar energy fo r heating and cooling  
applications.

HELPING TO MAKE A MA RK ET  FOR 
RESIDE NT IAL SOLAR  EN ER GY
Even when rel iab le solar energy 
systems are developed and success­
fu lly  tested in a variety of  livin g 
situatio ns,  the pu bl ic can reap the 
benefits  on ly  if  a func tioning  marke t­
place fo r such products  is established

•  Interim  Performance Cr iteria  for Solar 
Heating and Combined Heating/Co oling  
Systems and Dwellings (Superintendent of 
Docum ents, U.S. Government Prin ting  
Office. Washington. D C . 204 10 : Stock 
Number 0 0 3 0 0 3 0 1 3 8 8 , Class C-1 3. 6/ 2.  

SO 4: price $1.90.1

and in opera tion .
To  help bu ild  this  marketplace, 

HU D w il l di rec t ef forts  tow ard a 
series of  inte rre lated market develop­
ment tasks. These w ill  include:

•  The development of  per form ance 
cr ite ria  and the estab lishment of  pro ­
cedures fo r product ce rti ficat ion  
To in itiate the process of  developing 
un ifo rm  standards to assure indu st ry ­
wide  acceptance and prod uc t qu al ity . 
In te rim  Performance Cri ter ia fo r solar 
heating and coo ling  systems have 
been pub lished." Du ring the  dem on 
strat ion phase, dem ons tration  pro jects 
w il i be equipped w ith  ins trum ents to  
measure the per formance of  the solar 
energy equ ipment  and the  co ntr ib u­
tio n o f th is equ ipment  in meeting the 
bu ild ing energy requ irements . The 
results o f these studies w il l be used 
to  develop de fin itiv e per form ance 
cr ite ria  as a basis fo r ind us try -w ide 
standards.

Procedures for the ce rt ifi ca tio n of  
solar energy systems based on such 
de fin iti ve  performance  cr ite ria  w il l be 
designed using the  results of  the  
demonstra tion program and the  eval­
ua tio n of  the technica l per formance  
o f the various systems. Ap prop ria te  
ind ustry  and trade organiza tion s w il l 
be involved in the establ ishm ent  of 
the ce rti fic at ion process.

•  Development of  detaile d fin an ­
cial procedures and recommenda tions 
Studies have shown that  the fina ncing  
of  residential units  em plo yin g solar 
energy systems w ill  require  balancing 
operating cost savings against the 
greater  fir st  costs fo r such equipment.  
Results from the fie ld dem onstratio ns 
w il l prov ide such cost in fo rm at ion.  
Recom mendatio ns fo r appro pr iate 
mortgage ins trum ents and related

pol icies w il l be developed to  en­
courage considera tion  of  ope rating 
cost savings in establ ishing or igin al 
mortgage amounts.

•  Appraisa l and ta x assessment 
conside rations
Studies  w il l be made of  var ious ap 
praisa l procedures  and new standard 
appraisal and assessment techniques 
fo r use in con nectio n w ith set ting  tax 
rates and valuat ions on resident ial 
un its  conta inin g solar energy systems.

•  Residential occ upants' att itudes 
Surveys o f the occupants of  demon­
strat ion  uni ts w il l be conduc ted to  
determine their likes  and dislikes  
tow ard solar heated and cooled hous 
ing. Sim ilar  at titud inal  surveys w ill  
include  visi tors  to  and po tent ial  
purchasers of  such uni ts.

•  Pred ictions of  savings po tent ial  
Techniques of  econom ic analysis w il l 
be developed to  pre dic t the savings 
poten tia l o f solar energy based on 
data fro m the fie ld  dem onstratio n 
program.

•  Study of  barriers to widespread 
acceptance of  solar energy
A study of  inst itu tio na l fac tors wh ich  
may af fec t the broad  in tro du ct ion of  
residential solar energy systems w il l 
look  at: local bu ild ing industry  and 
trade pract ices; alternate forms o f 
ownership and fina nc ing ; pro vis ion  of  
supp lem en ta l ba ck up  service by 
u ti li ty  companies ; and local bu ild ing  
codes and zoning ordinances.

•  The possible need fo r fina nc ial  
incentives
Financing incentives, thro ugh  grants, 
loans, and tax allowances, have been 
suggested by the Congress and by 
indust ry.  Various approaches to  such 
incentives w ill  be studied.

HOW THE HU D RESIDE NT IAL 
DE MO NS TR AT ION 
PROGRAM IS STRUCTURED
Tw o paral lel series of  demonst rat ions 
are planned. Each series w il l consis t 
of  five  cycles, repeated at inte rva ls of  
9 months to  1 year. Those po tent ial  
partic ipants  wh o may no t be ready 
fo r the  earlier cycles w il l have the 
chance to  partic ipa te in late r cycles, 
th e re b y  assuring dynamic tech 
nologica l grow th during the  entire  •  
series of  demonstrations.

In bo th series, the fir st tw o cycles 
w ill  focus pr im ar ily  on solar space
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(From Professional Engineer, December 1974)

ASHRAE Standard 90 -P  Confronts Energy Conservation in New Buildings

By Jack E. T um ilty,  P.E., Princ ipal, Jack E. Tu mi lty , Consult ing Engineer

The new standard presently being written by an ASHRAE committee provides the 
designer with a method of calculating the energy requirements for  a building using 
U-factors and temperature differentials to determine heat gain and loss of the building 
envelope plus the internal load imposed by the power distributions system and the illumina­
tion system.

A standard that could change the way buildings are erecte d in the future in the 
United States and possibly much of the rest of the world is presently being written 
by a standard project commit tee of the American Society of Heating, Refrigerating 
and Air Conditioning Engineers (ASHRAE). The first draft of the proposed standard 
has just undergone open review, and the project committee is presently considering 
the comments that have been received on that draft.

ASHRAE Standard 90 -P  is the “Design and Evaluation Criteria for Energy Conserva­
tion in New Buildings”. The purpose of the standard is to provide the designer with 
the criteria which, if properly applied, would result in a building of good thermal 
quality and equipment and systems in the building which would be efficient in the 
utilization of energy. In addition , the designer is provided with flexibility in the use 
of innovative concepts when applying the criteria to the design o f buildings and systems.

The need for this standard  is evidenced by the rising costs of fuels and energy 
that are utilized in buildings. As these costs continue to increase, the expense to 
the owner when operating  the building will make it imperative that it be properly 
designed thermally and the systems installed be as efficient as possible.

Whether we like it or not, Americans are great wasters, but now it’s becoming 
too expensive to be wasteful. Therefore , it is imperative that the direction of the 
American “way of life” be changed not only because the cost of the energy, in 
whatever supply, will continue to rise but also because it may finally reach a point 
where its cost is beyond the economic capability of the consuming public.

In the summer of 1973 the National Conference of States on Building Codes and 
Standards (NCSBCS) recognized the need for some type of standard in the building 
industry which would, in fact, reduce the energy consumed by buildings. NCSBCS 
is a group composed of representatives of state and local governments whose purpose 
is to seek uniformity in codes and standards throughout the United States. Realizing 
the need for a uniform standard  for building construc tion they sought the help of 
the National Bureau of Standards (NBS ), and finally ASHRAE, in the writing of 
such a standard. NBS first responded with its document which was completed on 
February 27, 1974. ASHRAE started at that time and used that document as a basis 
for Standard 90- P

Standard 90-P  covers all facets of building construc tion including: the building en­
velope made up of solid walls, fenestration, roofs, and floors; building systems design; 
equipment selection; domestic water heating; power systems design within the building; 
and illumination. By properly evaluating these six areas the designer can reduce to 
a minimum the amount of energy that a building requires for its operation and thereby 
make the building energy efficient.

ASHRAE is recognized as the expert organization in the technical field of heat 
transfer. It has utilized its technical committees and task groups as well as other  
ASHRAE standards in preparin g the sections on the building envelope, systems, equip­
ment, and water heating. ASHRAE acknowledges that it is not, in fact, expert in 
the field of power distribution and illumination. Therefore, it has worked with the 
Electric Energy Association in the preparation on the section on building power d istribu­
tion and with the Illuminating Engineers Society in the preparation of the section 
on illumination. These two groups are recognized as authorities  in their areas of exper­
tise and these two sections of the standard reflect the best thinking of these experts.

ASHRAE Standard 90 -P  provides the designer with a simple method of calculating 
the energy requirements for the building using U-factors and temperature  differentials 
to determine the heat gain and loss of the building envelope, plus the internal load 
imposed by the power distributions system and the illumination system. After this 
calculation is complete the designer may then design an efficient system for the building 
according to the standard and further select efficient equipment to serve the system 
as designed. The standard also provides the designer with an alternative. Once having 
calculated the energy requirements for the building he may evaluate the building 
through reorientation or change of geometry or building construction to develop a 
building having a smaller energy requirement but of an innovative design. This type
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of evalu ation  would requi re a comp ute r analysis of the build ing design but would 

prov ide the design er with all of the innovative capab ilities  he desir es.

The design er has an addit ional alte rnat ive that  would provide him with the oppor tun i­

ty of  furt her reduc ing the energy ente ring the building. This alte rna tive  would recognize 

the  use of  wind or solar energy  as a part  of the energy utilized within the building. 

Thr oug h pro per  evalu ation  of these  sources of energy, the designer can furth er redu ce 

the  amo unt of energy used by the building from sources outs ide the building  site 

boun dary  and thereby make the building even more energy effici ent.
This standard  is not yet com ple te but is in the final stages  of  prep arat ion following 

public review. Once  it beco mes  an ASHRAE standard  it is anticipa ted that it will 

requ ire a more  freq uen t revision  schedule  than is normally provid ed in ASHRAE 

standard s. It is expecte d tha t it will be reviewed on an annual basis for the first 

fou r or five years and,  in fact , on a six-month basis for the  first year. Normally 

ASHRAE  stan dard s are reviewed and revised on a five-year  cycle. Due to the fact 

tha t the techno logy will change rapidly within the next several years, it is recogniz ed 

tha t freq uent  upda ting of this standa rd will have to occ ur if it is to stay abreast 

of  the state of the art and truly provi de for energy effic ient buildin gs and a reduction  

in energy consu mpti on.
ASHRAE realizes tha t when com ple ted . Stan dard  90 -P  may well be inco rpor ated  

into local and state  building cod es. This is not unusual because  ASHRAE standards 

have been refe renc ed and inc orp ora ted  by refe renc e in many building  and safety codes. 

It is ther efor e imperative  tha t ASHRAE  Stand ard 90 -P  be technically cor rec t and 

that  when prope rly applie d will truly provide for a redu ctio n of energy consu med 

by the many buildings  that are yet to be cons truc ted.

(From Professional Engineer, September, 1975]

T he Energy  A u d it : Prime  M an ag em en t T oo l eor Engine ers in Indust ry

Hy Paul C. Greiner, Vice President, Conservation and Enerny Managem ent Division, Edison Electric 
Institute

There is a long-term tren d toward grea ter use of elec tric  power. In 1930  abou t 

10 per cen t of the primary energ y consumed in the United State s was used to gene rate  

electricity . Today it is about 27  percent,  and by the  year  20 00  it is expecte d to 

be abou t 50  perc ent.
While in 197 4 ther e was essentially zero growth in kilo wat t-ho ur out put , it is expected  

that outp ut will be up abo ut 5 perc ent in 1975.  A rec ent  EEI stud y—“Economic 

Grow th in the Fu tur e” —conc luded unde r conditio ns of  modera te economic  growth, 

elec tric energy consumption ove r the next 25 years will grow at an average  rate  

of  5 .3 to 5.8  per cen t per year.
This growth tren d is ant icip ated because the app lica tion  of elect ricity will be incr eas­

ing, not only in new uses but in substitu ting for othe r forms of energy. A great 

deal of activity will be in the industrial area . Those indu strie s switching to elect ricity  

include metal processors and fabr icators,  glass mak ers,  and autom obile  manu factu rers.  

Oth ers experimenting with met hods  of subs titutin g elec trici ty for oil or gas include  

man ufac ture rs of pap er, cem ent and ceram ic prod ucts .
In these times,  the con cept of “energy ma nage me nt" —a term now widely used 

by the elect ric utility indu stry to deno te wise use of  ene rgy —is playing a major role. 

As professi onal enginee rs look to what they can do to provid e energy  man agemen t 

in the indust rial area , it is essen tial that they first make an energy audit.

Why con duc t an energ y audit ? In this way an enginee r can analyze all of  the 

various major energy  con sum ptio n areas  in the pla nt—heatin g and air conditioning, 

proce ss heating, lightin g—and with this informat ion can then  look at ways to bet ter  

manag e these  users of  en ergy.
If perso nnel  or cos t limitations make con duc ting  an audit  difficul t, th at ’s where  

the professi onal eng inee r can come in and help the pla nt perso nnel review their  req uir e­

ments.  The poin t is, with out an energy audit , it will be very difficult to dete rmine 

the steps needed to conserv e energy or to mea sure  the success  of the cons erva tion  

program. On the oth er han d, with an audit the plan t mana ger will know what  and 

where  he is spend ing and he can then evolve cre ativ e, innovative  cons ervat ion meas ures 

tailor ed to the specific  ope rati on.
Once the eng inee r has dete rmined  where the pla nt stands on energy consumption 

throu gh an energy  aud it, ways can be poin ted ou t to improve efficiency. This mea ns 

setting  cons erva tion  goals for every phase of  ope rati ons . In settin g goals, here  are 

five major area s to cons ider .
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1. Fabricating/processing. Energy waste is often the result of long, unquestioned 
plant practices that, upon analysis, can be shown to have no effect on employee 
performance or product dependability.

2. Energy used for heating. This represents about 18 percent of the natio n’s energy 
consumption and, according to the National Bureau of Standards, approximately 40 
percent of the energy used for heating is wasted.

3. Cooling systems. These represent 42 percent of the natio n’s energy needs for 
building operations during the summer. According to NBS, energy requirements for 
cooling can be reduced one-third with little sacrifice in comfort.

4. Energy consumption for lighting. This can effectively be reduced 15 percent 
in most existing buildings by better  switching control, turning off lights when not 
needed, paying more attention to matching the amount of lighting used to jobs being 
done, and using more efficient light sources that require less energy. However lighting 
as a whole utilizes only 5 percent of the electric energy produced and significant 
savings must come from less efficient energy consuming sectors.

5. Remodeling and new construction. Applying advanced heating, cooling and illu­
mination concepts, when combined with bette r insulation, ventilation, fenestration, and 
illumination techniques, materials, and equipment, can reduce energy consumption in 
buildings by as much as 40 percent overall.

A recent study, “The Data Base—The Potential for Energy Conservation in Nine 
Selected Industries,” is concerned with the potential for energy consumption in the 
industrial sector. It was prepared by Gordian Associates for the Office of Industrial 
Research and Demonstration, Conservation and Environment, of the Federal Energy 
Administration. One table in this report presents the primary energy used to produce 
each product, the breakdown of primary energy by resource type, and the total energy 
used in the industry in 1970 to produce the specified product.

From the table it can be seen that, in terms of total energy use, raw steel by 
far uses the most energy. This is followed by petroleum refinery products, primary 
aluminum, portland cement, and corrugated containers. Another pertinent table sum­
marizes energy conservation measures by pinpointing the equipment or system, items 
involved, and steps to be taken. The point which can be drawn is that to get the 
greatest effect from energy management one should look at the largest energy users 
first, for they will have a larger impact on the results.

There are many ways industry can curbe wasteful use of energy and thereby improve 
overall efficiency.

I SPACE CONDITIONING

Install or upgrade insulation. Rapidly increasing fuel costs have made insulation 
more cost-effective than ever.

In hard-to-heat areas such as high-bay and highly ventilated spaces, space heating 
energy can be reduced by putting the heat only where it is needed or by using 
heat recovery devices.

Reduce heating or cooling when the space is unoccupied. Where cold or freezing 
temperatures will not cause a problem, turn off electric heating equipment when a 
building area or room is not occupied.

Use properly sized equipment for heating and cooling. Engineers can help determine 
to what extent  the heating, ventilating, and air conditioning equipment is suited for 
the job being performed.

Set thermostats  in occupied areas at the lowest comfortable temperature.
Start air conditioning before product ion equipment is in operation, thereby reducing 

electric demand.
Provide ventilation in crawl spaces, between ceiling and roof. Some companies have 

found it is practical to spray water on building roofs to mitigate the effects of solar 
heat.

Clean filters in air conditioning equipment regularly to assure maximum operating 
efficiencies.

Cut leakage from the building by installing weather stripping, caulking, and so on 
to seal cracks around windows and doors.

On thermostats, where practical operate on a time clock; position thermostats on 
an inside wall away from drafts or sources of heat; and lock them to avoid resetting 
by unauthorized personnel. Also take advantage of the thermal flywheel effect by 
adjusting thermostats prior to closing time. The stored energy in the buildings will 
tend to maintain temperature  for a period of time.
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II PROCESS ENERGY CO NS ER VA TIO N

ins ula te ste am  and  hot  liqu id pip es, furnac es , and ot he r he ate d co ntai ne rs  wh ere  

poss ible.  Kee p open ing s in eq uipm en t clo sed  and sea led  and  use ref lec tiv e he at shi eld s 

wh ere  op ening s are  ne ces sar y.
Avoid  sho rt run s on th ermal  proc ess  eq uipm en t and sh ut  dow n idle eq uipm en t du rin g 

pr od uc tio n in ter ru pt ion s. Use tim e clock co nt ro ls  on he at ing devic es or  mo tor s, wh ere  

pra cti ca l.
Electri city  can  oft en be used mo re effi ciently  and mo re econ om ica lly  if som e use 

ca n be div ert ed  to off -pe ak periods.

Ill CORRECT USE OE LIGHTING

Mak e maxim um use of  mod ern, eff icient light  so ur ce s. A system ca n be up grad ed  

to metal  hal ide  or  hig h-p res su re sod ium , and pr od uc e the  sam e or  mo re light for  

less ene rgy
The ligh ting  sys tem  sho uld  be pro perly  desig ned so th at  it de liv ers  light wh ere  it 

is ne ede d yet pr od uc es  a ple asi ng ba lan ce of  bri gh tne sse s. (T he  new co nc ep t is called 

non-u nif orm lig hti ng .)
Wh ere  safety  or  secu rity is not a fa ctor , turn  of f lum ina ries in area s not  bei ng  

use d, suc h as ina ctive  stor ag e area s or  boi ler  roo ms.
O ut do or  ligh ting  sys tem s or  ind oor sec uri ty lighting sys tem s which are  co ntro lle d 

manua lly may be was ting  valua ble  op er at ing do lla rs  by bein g on whe n not  ne ed ed . 

A photo cell co nt ro l will ins ure  that  lights are  on at du sk  and  off  a t daw n.

To  effe ctiv ely  manag e energ y in a plan t on e mu st un de rst an d how to use the  ha rd ­

war e. Of  pa rti cu la r im po rta nc e is the use of  HV AC  syste ms. 1 h ese  system s ca n be 

ca teg orize d into fo ur  area s: Exh aus t air  he at  re co ve ry , re frige rat ion  he at  re co ve ry, 

light ing he at rec ov ery, an d ot he r syste ms.
Pow ered ve nti lat ing  sys tem s ex hau st co nd iti on ed  air from  inside a str uc ture  and  

repla ce  it with up to 10 0 pe rc en t outsid e air , wh ich  mu st th en  be tre ated  to brin g 

it within the  des ign  limits for  tem pe ra tu re  and  hu mi dit y. This  ex change  of  co nd iti on ed  

inside air  for  ou tsi de  air  rep res en ts a co ns id er ab le  ex pe nd itu re  of  ene rgy . And in 

we ll-i nsu lated  st ru ct ur es  in whic h heat gains an d losses th roug h the  ex terio r of the  

st ru ct ur e are  dimi nis he d, venti lat ion  losse s loom  pr op or tio na te ly  lar ger. Th ere ar e,  th er e­

fore,  de cid ed  ec on om ic  ad va ntag es  to be rea liz ed  by pro vid ing  som e me ans for re claim ­

ing the  co nd ition ing  ef fe ct  of  exhau st air. Am on g the  pro ve n meth od s for  do ing  this  

ar e tho se em plo yin g he at  whe els,  runa roun d syste ms , sta tic  he at  ex ch an ge rs,  and  he at 

pipes.
Th ere are  two  typ es of  he at whee ls. Th e fir st tra ns fer s only  sen sib le he at  while 

the  sec ond ha nd les  la te nt  hea t as well. Each co ns ist s of  a motor-driv en  whe el frame- 

pa ck ed  with a he at  absorbing  ma ter ial  suc h as  alu mi num or  sta inle ss stee l me sh , or  

a co rru ga ted as be sto s-t yp e ma ter ial . Th e wh eel s are  desig ned  to be ins tall ed in the  

ve nti lat ion  air  syste m,  with the  ou tsi de  air and ex ha us t air  kept se pa rate .

A lim ita tion  in the ap pli ca tio n of  ex hau st ai r he at  rec ov ery  co nc ep ts  is th at  inle t 

and  ex hau st du ct s mu st be close to one an ot he r. Th e re qu ire men t is avoid ed in the  

ru na roun d system whi ch emplo ys two  he at  ex ch an ge rs co nn ec ted to one  an ot he r by 

a loop of  pipe . Th e ru na ro un d syste m can be as eff ici ent in ene rgy  tra ns fer as the  

he at  whe el, pr ov ided  the he at ex chan gers have  suf fic ien t capa ci ty . Ho wever , if a he at  

ex ch an ge r's  ca pa ci ty  is inc rea sed  by add ing  row s of  finn ed tub ing , the  pr es su re  dr op  

thr ough it in crea se s co nside rab ly.  The gain  in eff ici ency , th er ef or e,  must be par tia lly  

off set  by the  high er fan po we r req uir ed .
Th e air-t o-air  he at  ex ch an ge r re pres en ts a stat ic  me ans for transpo sin g he at  betw een 

ex hau st and  ou tsi de  air  stream s which pas s th roug h it in a coun ter flo w fas hio n. It 

resem ble s an op en -e nd ed  stee l box with a re ct an gu la r cro ss sec tio n tha t is co mpa rt-  

mented  into  a mu ltip lic ity  of  narrow  passa ges  in a ce llu lar  form at.  Eve ry ot he r passage 

ca rri es  exhaus t ai r, al te rnat ing with tho se ca rry in g makeu p air.

A tra ns fer of en erg y bet we en inc om ing  an d ou tgo ing  air  ca n be ac co mp lis he d by 

ban ks of  de vic es know n as heat pipe s. Th es e ar e inst alle d thr ou gh  the  ad ja ce nt  walls 

of inle t and  ou tlet  du cts and hav e their op po si te  end s projec tin g into  the  air  stream . 

A he at pipe co ns ist s ess ent ially  of  a sh or t len gth  of  co pp er  tub ing , seale d at  both 

en ds , whic h co nt ai ns  a snu g fitt ing  po rous  cy lin dr ical  wick and a ch arg e of  refrige ran t. 

Th ese uni ts ar e highly eff icient and  be ca us e the y are  sea led  with no mo vin g par ts, 

m aint en an ce  is min im al.
By vir tue  of  its name  alo ne , the  he at  pu mp de serve s the  at te nt io n of en gin eer s 

co nc er ne d with  optim izi ng  ene rgy  use th ro ug h he at  tra ns fer . Th e heat pu mp is ess en­

tially  a he at -tr an sf er  ref rig era tio n dev ice  th at  puts the  he at  re jected  by the  ref rig era tio n 

proc ess to good  use . It off ers  the  en gine er  a sing le eq uipm en t ins tal lat ion  th at  can 

pro vid e ei th er  he at in g or  coo ling, ca n sw itc h from on e to the  ot he r au tom ati ca lly  

as ne ed ed , or  ca n sup ply  both sim ult an eous ly if so desig ned .



In a refr iger ation-ty pe heat  recov ery system,  the dou ble-bund le con den ser  is co n­
structe d with two enti rely  sepa rate  wate r circuits  encl osed  in the same shell. Hot 
refrige rated gas from the com pres sor is discharg ed into the con denser shell where 
its heat is abso rbed  by eith er one  of the water circ uits  or by both simultane ously, 
depending on req uirem ent s of the system at a given time.

Other  heatin g system s which can provide energy  man agemen t are waste hea t reco very  
from processes. Many proce sses such as ovens,  furn ace s, vats, salt baths , and so on, 
expel large amo unts  of  heate d air to the plant env iron men t or it is exhausted. Much 
of this heat can be reco vere d and reuse d for pre hea ting  prod ucts  or proc esse s or 
for space heating. Heat recovery devic es simila r to those  previously describ ed for 
space heating, but desig ned to opera te at diff eren t ambi ents may be utilized. The 
concept is to use and re-use each BTU of  energ y to redu ce the over-all energy  req uir e­
ments.

In the proce ss hea ting  are a there is a new device  calle d the temp lifier—or tem per atu re 
amplifier—which employs  the same basic principles as the residential heat pump.  But 
by using a much larg er com pres sor and workin g at higher tem per atu re levels, it can 
be applied to pro duc e hot water using low-level hea t from a proces s or the heat
source.

An addition to the basic con cep t is a man -made pond near an industrial plant . 
It collects  hea t from the sun which is then  avail able as input  to the templifier . A 
plastic cover is used to redu ce hea t loss from the pond  from conv ectio n, re-radiatio n, 
or evap orati on. This heat ing pond may be an answ er for the plant with a steam 
requi reme nt in the 140  degr ees F to 23 0 degrees  F range  but without a low- tempera ture  
heat source.

Anot her tool which engi neers should find useful is com put er programs which simu late 
the opera ting con diti ons  of  a building or proc ess and dete rmine the costs of  altern ate  
methods of heating. There  are several such prog rams . One,  called AXCESS,  was 
developed by EE1. It consists of two sections: The energ y analysis com put er prog ram , 
a method for pred icti ng the energy  usage of a building, and the financia l analysis 
section which ties cos t informatio n into an evaluation based  on the client’s c riter ia.

| From Changing Times, March  1976 |

So lar  Po w er  For Y our  H o use— H o w  Pr ac tic al  No w ?

Harnessing solar  energ y is no longer the far-o ut drea m of a few. We have lear ned  
to make direct use of  the sun ’s rays to heat  swimmin g pools, to heat wat er for 
bathing  and washing, and to warm homes, school s and  business  buildings. The re have 
also been some successful expe rime nts in solar  air-conditioning.

Actually, small sola r devices for heatin g hous ehold  water have been in use in Flori da 
and the Southwest since the 19 20 ’s; as many as 8, 00 0 of  them may be in cu rre nt 
opera tion. It is rep orted that the re are 10 0,00 0 solar  water heaters in Israel and 
more than a million in Japan.

Today there is absolutel y no doubt abo ut the feasibili ty of using solar energ y in 
our  homes. Beautiful mod ern solar houses  are spo tted  arou nd the cou ntry , some in 
such seemingly unlikely locat ions as New England, Michigan  and Minnesota .

Neither is ther e any dou bt about the wide inte res t in possible applications . In the 
early 19 70 ’s the re was no real solar equ ipm ent  indus try, exc ept for water heating. 
Now a recent search by ERDA, the fede ral Energy Researc h and Deve lopme nt Adm inis­
tratio n, turns up some  22 5 man ufa cturers  building  more  than  40 0 diffe rent sola r 
produc ts. The com pan ies  include many small new firms but also some of  the best- 
known names in Am erican indu stry—Dow, 3M, PPG, GE, Honeywell, Revere,  
Westinghouse, amon g othe rs.

No, the feasibility  of  sola r energy is not the prob lem today. The problem is wh ether 
a solar-powered  househo ld heatin g-cooling system is practical —practical in the sense 
that  most enginee rs use tha t word, mean ing “c ost effe ctiv e.” In oth er words,  can 
we devise a system tha t will save enou gh in con vention al fuel bills to pay for the 
initial investment within a reas onab le per iod ?

THESE ARE THE BASICS

In pract ical househo ld appli catio n hea t must be coll ecte d, trans mitted to storage, 
store d, recov ered from storage, and redi strib uted where and when needed—all with 
minimal losses.

The simplest solar  heat ing system —sun-heated wate r for bath , kitche n and swimmin g 
poo l—is a subsystem  con nec ted  to the hot-water plumbing One pipe carr ies water 
from the tank to the col lec tor  panel, usually on the roof, and ano ther pipe ret urn s
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it from the panel to the tank. Circu lation  may be provided by a small elec tric mot or 

or gene rated therm odyn amic ally (warm  water ris es) , with all energy supplied  by the 

sun.
The panel itself may be a box covered with glass or plastic panes, pain ted flat- 

black inside, con tain ing serp enti ne piping thro ugh  which the heating  water circu lates. 

One late-m odel design is made entirely of black plastic a fract ion of an inch thick, 

with vertically molded chan nels  running from a horizo ntal input pipe, or manifold, 

at the bottom  to a similar  outp ut manifold at the  top. These  panels can be com bine d 

acco rding to volume requ irem ents . Oth er glass- or  plastic -faced panels  are available 

in carbon  steel, stainl ess steel,  cop per , aluminum and  other metal  bases. Each mate rial 

has advantage s and disadvantages  from the stand po int  of cost, durabil ity, resis tance 

to corrosion  and ultravio let rays, heat abs orb enc y, heat rete ntio n, weight and ease 

of  c onstruction.
Most solar col lec tors use water  or oth er liquids to tran sport heat to the storage 

area. For simple hous ehol d water heate rs, the water may go direct ly to the hot-water 

tank. But where nece ssary , antifr eeze is added to the coll ecto r circuit and the solution  

is then circ ulated into a heat exch ange r, simila r to a car radiator , that  is immer sed 

in the hot-w ater tank .
The same basic se tup —collector  to hea t exchanger—may be used to bring heat 

indoors to warm a building. The “ fur nac e" is merely a blower  that  circulates air 

over the warm, liquid-filled  heat exchanger. In oth er designs the hot liquid itself can 

be circulated within the building through bas ebo ard  radiators or air may be used 

as the hea t-tra nsfe r medium.
Most solar heat ing-cool ing systems requ ire a massive amo unt of storage mate rial 

in which coll ecte d hea t can be stored for nighttim e and cloudy-day use. So far, only 

two storage mat eria ls have receive d serious att ent ion  from manuf acturers: wate r and 

crushed rock. Wa ter readily accepts heat  but also easily and quickly  gives it up and 

must therefore  be kep t in a large insulated tank. Rock, on the oth er hand, is slower 

to warm up but holds  its heat much longer.
Crush ed rock can  be stored in a tank, but it is more usual to keep it in a large 

undergrou nd pit. Heat is recov ered by pump ing filtere d air through the rock for redis­

tribution thro ugh out  the house.
At prese nt, an expens ive part  of a solar  heat ing system may be a soph istic ated 

cont rol network needed  to coordin ate it with a backup system using convent iona l 

fuel An array of  auto mat ic, therm osta tical ly op era ted  electr ic switches, valves, duct  

doors and oth er regu lators may be need ed. When the coll ecto r begins to cool in 

the afternoo n or on a cloudy day, for exam ple, the system must be switched  autom ati­

cally to draw upon its stored heat.
Solar air-cond ition ing,  using an abso rptio n chill er, the system that  has rece ived  the 

great est attent ion , is most likely to be prac tica l where it is neede d the mos t—in ext rem e­

ly hot. sunny climates.  This method works similar ly to gas refrig erati on and air- con di­

tioning systems, but  solar  heat is used instead of  a flame.

CL IMATES  AN D CL OUDY DAYS

A school buildin g in England was prov ided  with a com plete  solar system and a 

back up fossil-fuel system when it was built 15 years ago. The backup system has 

never been used. In Arkan sas there are priv ate residences without backup systems. 

In warm climates some solar homes get alon g with occasional use of the fireplac e 

on crisp evenings.
By and large, thou gh, solar homes  need  back ups.  Where  you live affec ts the use 

you make of the backup,  although not as muc h as you might think North of about 

35 degrees lati tud e (th at 's an east-west line draw n close to Little Rock)  heatin g matters 

most. Below that  line air-conditio ning is the dominan t need. However, solar-ass isted 

heating or air-c ond ition ing systems can be used in every one of the 48  contiguous  

State s and Hawaii,  and even in some parts of  Cana da.
High altit ude helps. Insolation, which mea ns solar  radiati on recei ved,  is much grea ter 

where the air is thin and clean. It’s insolatio n that makes  Colorado such a popular 

site for solar build ing experim ents.
The most imp ortant  climatic  fact or is the  customa ry amo unt  of cloud cover . Check  

the cloud chart s for your locality. The clo udier  your area is, the larg er—and more 

expe nsive—your col lec tor installa tion will have to be.

Com pared  with typical prices for a con ven tion al gas, oil or electric heati ng system 

for a single-family home, a solar insta llation is expensive—averaging abo ut $8 ,00 0. 

Add the cost  of  the conventio nal backup  system that almost  every solar installation  

dem and s—ano the r $1 ,5 00  to $2 ,0 00  or so—and the price of na tur e’s free heat seems 

even higher.



345

Estimates on how long it would take a homeowner to get his money back range 
from several years to several decades. But one enthusiast believes that this misses 
the point. “ You can get a home-improvement  loan, invest it in the house and increase 
its value. And for as long as you live in that house, you can enjoy the benefits 
of its improvement."

On the other hand, a detr acto r says he could invest what a solar system costs 
in a savings account, earn interest, pay his utility company for conventional fuel and 
still pocket a considerable difference, assuming that fuel remains available.

ERDA officials say that solar home heating at this time is competitive only with 
electric resistance heating where rates are 4 cents or more per kilowatt-hour, although 
it is competitive for water heating and for swimming pools. They consider solar cooling 
experimental as well as very expensive at the present time.

NEW HOUSE OR OLD ’’

Anyone contemplating building might investigate what solar equipment  is available 
to him and whether it is right for his particular locality.

Installing a solar plant in an existing building—retrofitting—is a different matter, 
and there is considerably less information to go by. Studies done for the government 
have been pessimistic about the practicality  of retrofitting, but research is continuing.

One company. International Solarthermics Corp. (ISC ) of Nederland, Colo., has made 
sizable inroads in this field. Its design is highly controversial. ISC uses three sizes 
of a small backyard collector, which it claims has high heat-gathering capability, and 
stores heat in about 25 ,00 0 to 45 ,000  pounds of crushed rock housed in a small 
A-frame shed, of which the collec tor forms one side. Warm air from the heated 
rock is blown into the ductwork of a conventional home heating system, which is 
on standby duty. John H. Keyes, ISC chairman, says the system can be installed 
in an average three-bedroom home for under $6,000 . With ISC-specified insulation, 
which includes 18 inches of fiberglass batts (or  the equivalen t) in ceilings, the company 
says these “furnaces" will supply up to 90 percent of a home’s heating requirements. 
The specific percentage depends on such factors as climate, size and location of the 
house, and the size of the collector shed.

Critics doubt that the specified insulation can be installed in many existing homes, 
and some say the units can't provide enough heat and savings to make the cost 
worthwhile. Consumer evaluation isn’t possible yet because most ISC installations are 
now weathering their first winter.

For now, the homeowner thinking of buying solar equipment, either original or 
retrofitted, should proceed with extreme caution. Seek a contractor  who has experience 
in the field and ask for names of customers so that you can find out whether they’re 
satisfied. It’s a good idea to hire an experienced professional engineer, licensed in 
your state, to check the contrac tor’s claims. Have your lawyer read the contract to 
determine exactly which construction and installation costs are covered and what war­
ranties on performance and equipment  are included.

You may find that your house is not suitable for conversion to solar heating-cooling. 
Many times the usual amount of insulation is generally required for the promised 
performance. Some houses cannot be properly retrofitted, or essential changes, such 
as roof reconstru ction, may not be practical  from a cost standpoint. Actually, additional 
insulation may save more on fuel bills than installing a solar heating system, and 
even with solar heat, proper insulation should come first.

Above all, don ’t count on recouping your solar investment from fuel savings. You 
might not live long enough

Remember, too, that although 100 percent solar heat is technologically possible, 
it is usually not economically practica l because it necessitates a prohibitively costly 
investment. In most cases, it’s better to have an auxiliary heating system.

There is one final point to be made. If our fuel and energy situation ever becomes 
as desperate as some pessimists fear, the cost-effectiveness considerations applicable 
to solar energy today may become moot. All values in the trade-offs would change, 
and man may yet be grateful that he has found the technology to take his warmth 
from the sun.

SOME SOLAR. ALL SOLAR

Most solar heating-cooling systems use electricity in addition to solar energy. The 
electricity drives pumps to deliver the heating and cooling medium to various parts 
of a building and also works the switches and solenoids that operate  valves and doors 
for draining, redirecting air or fluid flows, and other functions.

Solar energy purists label these as “active" systems in contras t to the “passive” 
systems they prefer. In passive systems all energy is supplied by the sun — no electrici-
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ly— and ingenious devices employ therm odyn amic  and othe r physical principles to cause 

the com pon ents  to perform  withou t any oth er source of power. This is true conse rvati on, 

thei r prop onents say, not mere ly a trad e-of f of one form of  man-made  power for 

ano ther.
An open-plan house in New Mexico is an examp le of a passive system. Large, 

water-f illed barrels are place d in racks  against the inside of windows facing south. 

Alumi num-fa ced insulating  doors , ope rate d by hand cran ks and nylon ropes, lie on 

the ground  in front of the windows on winte r days so tha t the aluminum acts as 

a refle ctor to intensify the su n’s heat. The doors are raised to cover the windows 

after sundown during the win ter to prev ent heat loss and in the summer to shield 

them from the sun. In winter hea t radiates  from the warm ed water  to the house,  

with auxiliary heat  provide d by wood-burning stoves. Cur tains inside the house help 

con trol  the flow of air.
Anothe r design uses elec tric ity only for a few minu tes a day to move insulation  

panels to shield or uncover flat tank s on the roof. Unco vered , the tanks absorb  winter  

sun and heat the house thro ugh  the ceiling by radiation; the tank s arc covered at 

night, holding in the heat. This  system can also be used for cooling by closing the 

panels during  the day and ope ning them at night. The design req uires no supplement ary 

heat ing or cooling  in one-story  buildings in the Southwest. Co ncret e floors and walls 

are pref erred, but frame con stru ctio n may be used.
Some example s of active systems:
A dem onstrati on house in Tucso n, using coll ecto r panels made with blacke ned cop per  

shee ts and tubes cove red with glass, is said to cap ture enou gh solar  energy to supply 

abo ut 75 perc ent of its c oolin g needs and 100  per cen t of its heati ng needs.
The waste water  treatm ent  plan t at Wilton, Me., employs solar collec tors and heat 

pumps in a design projec ted  to save about $3 ,6 00  a year in heating  oil costs and 

close  to $9 00  in elect ricity costs .
A school building in Atlant a and ano ther on the cam pus of  New Mexico State 

Univers ity in Las Cruc es, both  dedica ted  last fall, becam e the first experi mental com ­

bina tion  of solar cooling and heat ing designed  into buildings of  thei r size. I he Atlan ta 

scho ol, which uses 10 ,00 0 squ are  feet of collecto rs to heat and cool 32 ,000  squa re 

feet  of  floor space, is said to be the largest solar  proj ect of its type to be undertak en 

to date.  Sixty perc ent of the buil ding’s cooling  requ irem ents  are accomplished with 

a 100- ton lithium -bromi de abso rpti on chille r powered by solar-he ated  water. Funds 

for construc tion  of the solar system were provid ed by ERDA.
A propos ed solar dem ons trat ion  fire station in Kansas City , Mo., is expected to 

meet  abou t 65 per cen t of its ann ual heating  load with a solar  design that  inco rporates 

heat storage in 72 tons of dry pebbles in a con cre te box with a cloudiness reserve 

cap acity of two and a half  days , and a convent iona l auxiliary heating system for 

back up.
An award-winning design for a federal building  in Saginaw, Mich., has an 8,0 00 - 

squa re-foot tilted flat-p late col lec tor  on a parkl ike roof, which is also used for rec rea­

tiona l purposes, and two 15,00 0-g all on  wate r-stor age tanks.

Pretend  Solar  an d Save

For successful solar  heat ing you need a special kind of house —either  one originally 

designed for solar energy or one that can be retrofit ted  for it by careful engineering. 

If neither option  is open  to you, do the next best thing. Save by living by the solar 

rules.
1. Insulate walls, attic  floor , windows and doors to the maximum  for your area.

2. Find every air leak and  patc h it. Caulk every crac k, especia lly around  windows 

and doors , to minimize leaka ge of warm air in winte r and conditio ned  air in summer.

3. Practice energy  con servat ion  by limiting the frequenc y and dura tion of  doo r 

openin gs.
4 In the winter  let natu ral hea t in by lifting or removing awnings and by open ing 

blinds  and curtains  when the sun shines. Hold the heat in at night by closing blinds, 

cur tain s and drapes .
5. In the summ er close blinds and curtains  agains t the sun ’s heat.
6. Use kitchen  and bathroom venti lators  sparingly. They can exhaust hundreds of 

cub ic feet of warmed  or coo led  air in a couple of minutes .

o
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