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ENERGY CONSERVATION IN FEDERAL AND
FEDERALLY ASSISTED BUILDINGS

THURSDAY, APRIL 8, 1976

U.S. SENATE,
CoMMITTEE ON PuBLIC WORKS,
SUBCOMMITTEE ON BUILDINGS AND GROUNDS,
Washington, D.C.

The subcommittee met at 9:10 a.m., pursuant to call, in room
4200, Dirksen Senate Office Building, Hon. Robert Morgan (chairman
of the subcommittee) presiding.

Present: Senators Morgan and Randolph (chairman of the full com-
mittee).

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

Senator MorGAN. We will call our meeting to order this morning.
I apologize for being late. 1 couldn't control the traffic, especially

if you are a little late getting up in the morning,

I have a short opening statement. We are here today to discuss
energy supplies and costs as they affect Federal buildings. Right now
energy costs are running neck-and-neck with financing costs—a situa-
tion unheard of several years ago. Because of changing cost relation-
ships, we now find that the operating costs of a building can
overwhelm the costs of construction.

While 1 agree that life-cycle costs appear to be a good way to
go in the future, I am not convinced that such a systems approach
has, or will, produce much innovation. From this perspective, these
hearings will address the role that energy management can serve to
reduce the life-cycle costs for Federal buildings.

Without the adoption of energy management practices, it will be
very difficult to determine the steps needed to conserve energy or
to evaluate the success of energy conservation measures. The three
bills pending before the subcommittee propose energy management
practices to achieve a reduction in energy consumption in government
buildings. S. 2045 and S. 2095 would accomplish this through the
adoption of improved analysis and design techniques. Both measures
would encourage the demonstration of new energy conservation and
solar energy systems. In addition, S. 1392 and S. 2095 provide funds
for retrofitting existing buildings with energy-saving technologies.

The three bills before us all have as their primary objective the
reduction of energy consumption in Federal and federally assisted
buildings. They would legislatively mandate such actions, rather than
have such practices proceed on a voluntary basis in response to higher
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energy costs. My thoughts on voluntary versus mandatory energy con-
servation are set forth in my opening statement last year on this
legislation.

“or this reason the witnesses for today have been requested first
to review the status of energy conservation, including solar energy,
programs by Federal agencies with respect to public buildings, with
particular emphasis on Federal buildings; second. to review the
statutory basis for such Federal programs; and third, to ascertain
the state of the art for the application of energy conservation, includ-
ing solar energy, methods and technologies to Federal buildings and
federally assisted buildings. In addition, the witnesses have been
requested to address the technical and economic feasibility for imple-
menting the three bills pending before the committee: S. 2045, the
Federal Facilities Energy Conservation and Utilization Act of 1975;
S. 1392, the Energy Conservation in Buildings Demonstration Act
of 1975: and S. 2095, Conservation and Solar Energy—Federal
Buildings Act of 1975.

I look forward to hearing this testimony from today’s panel.

Senator Randolph, do you wish to make a statement at this time?

Senator RanporpH. Thank you, Mr. Chairman. I do have a short
opening statement that should not take too much time from the
proceedings.

The energy challenge to America is well known. We must develop
our resources so we can supply a greater portion of our needs from
domestic resources. Equally important, we must conserve non-rencwa-
ble resources as well as foster greater utilization of such renewable
energy resources as solar energy.

Intelligent energy conservation will not hinder economic growth,
increase unemployment, or lower our standard of living. Contrary
to this allegation, energy conservation is vital to the sustaining of
our standard of living, and rekindling economic growth. Energy con-
servation is as important in meeting our country's future energy needs
as is the development of new energy resource supplies.

Cost-effective energy conservation can reduce consumer costs, while
freeing energy supplies for use within other sectors of our economy.
In fact, energy conservation measures often are the most cost-effective
means to deal with our country’s energy problems. In such instances,
we should choose energy conservation.

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

Nevertheless, energy conservation is in the economic self-interest
of consumers and businessmen, as well as all Americans. Frequently,
energy conservation is the most cost-effective means for coping with
our country’s energy supply problems.

A more concerted national commitment to energy conservation 18
not only desirable but feasible. The issue is not whether we should
conserve energy, rather 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 product is less than its cost or
less than its value in some alternative use.
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Energy prices below the true costs of energy are a major disincen-
tive to conservation. One of the reasons why we now inefficiently
consume our scarce energy resources is that cnchy is priced below
its replacement cost as well as below its true societal value.

Even where energy conservation measures are cost-effective, many
American consumers are finding it difficult, if not impossible, to bor-
row the necessary capital to finance such improvements as better
insulation in their homes or businesses. This is particularly the case
for people on low incomes or elderly people on fixed incomes. Yet
the costs of energy continue to rise and further bite into their com-
paratively limited incomes. In such instances, economic incentives may
also be necessary, although energy conservation measures are cost-
effective in their own right.

We must accept the challenge of energy conservation by consciously
designing new buildings and redesigning existing buildings to incor-
porate cost-effective energy management practices and technologies.
The legislation pending before the Public Works Committee is con-
cerned for the energy conscious design of Federal buildings. The
issue before the committee is what additional actions the Congress
might take to encourage greater energy conservation in buildings
owned or leased by the Federal Government.

The Federal Government already has demonstrated energy conserva-
tion programs in the facilities it owns. The Federal Facilities Energy
Conservation and Utilization Act of 1975, which I introduced last
year, directs that all Federal agencies consider energy conservation
to the fullest extent practicable consistent with their existing authori-
ties.

Similar legislation was incorporated in the Energy Policy and Con-
servation Act. That 1975 Act requires the development of a 10-
year plan for energy conservation in buildings owned or leased by
the Federal Government. This program falls within the jurisdiction
of the Committee on Public Works and was discussed in my Senate
remarks on this measure. I thus am interested in reviewing the activi-
ties of the Federal Energy Administration, in concert with the General
Services Administration, to promote greater energy conservation in
Federal buildings. Likewise I am interested in the activities of the
Energy Research and Development Administration to foster new
energy conservation technologies.

Thank you.

Senator MORGAN. We have as our witnesses this morning Mr. John
Hill, the Deputy Administrator of the Federal Energy Administration,
who has been detained for awhile; and Mr. Roger Sant, the FEA
Assistant Administrator for Energy Conservation and Environment:
Mr. Nicholas A. Panuzio, the Commissioner of the Public Buildings
Service of the GSA; and Dr. Gene G. Mannella, Deputy Assistant
Administrator for Conservation of the Energy Research and Develop-
ment Administration.
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STATEMENT OF ROGER SANT, ASSISTANT ADMINISTRATOR FOR
ENERGY CONSERVATION AND ENVIRONMENT, FEDERAL ENERGY
ADMINISTRATION; ACCOMPANIED BY PAUL G. BRUMBY,
DIRECTOR, OFFICE OF FEDERAL PROGRAMS, ENERGY CONSER-
VATION AND ENVIRONMENT; AND NORMAN W. LUTKEFEDDER,
CHIEF, SOLAR ENERGY DIVISION, ENERGY RESOURCE DEVELOP-
MENT

Mr. SANT. | am accompanied this morning by Mr. Paul Brumby
who is the Director of the Federal Energy Management Program,
and Norman Lutkefedder, who is Chief of the Solar Energy Division
in the Office of Energy Resource Development.

Senator 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 didnt have
a chance to see your statement last night, so we will follow you
along as you make your presentation. Feel free to summarize it or
to present it in any way that you think best.

Mr. SANT. Thank you, Mr. Chairman. It is a short statement, so
I think 1 will take it as written and maybe expand on it as we
go through.

I am very pleased to be here today to discuss the Federal Govern-
ment’s activities for conserving energy in its buildings and facilities
and to comment on three Senate bills which have been proposed
in this area: S. 2095, S. 2045 and S. 1392. I have submitted a state-
ment previously on these three bills, and I think others for the Ad-
ministration have commented. So I would like to summarize some
of that previous testimony and expand upon that briefly in this state-
ment.

I would like first to discuss the framework in which we view energy
conservation and solar energy activities in Federal buildings. The
Federal Government owns and operates a wide variety of buildings
which reflect many of the building types and functions which occur
in the private sector. As such, the first major role for energy conserva-
tion in Federal buildings is as a demonstration for both new and
existing conservation techniques. By providing test sites for these vari-
ous techniques, the Federal Government can, presumably, speed their
adoption into buildings in the private sector by demonstrating their
costs and benefits.

The second major role is simply that of conserving public funds.
One requirement of fiscal responsibility is that the Federal Govern-
ment examine its own energy-consuming activities to determine those
changes in operation and those investments which will reduce
the Federal Government’s total expenditures for energy-consuming
activities.

The framework in which we view solar energy in Federal buildings
has several aspects—two of which I shall discuss at this time.

First. the vast inventory of Federal buildings could provide a sub-
stantial market to assist in the early development of the market for
economically viable solar equipment. Also, Federal buildings, particu-
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 near future, compete effectively with other energy
sources—electricity, oil, gas, and so forth—and provide energy which
has the added benefits of being clean and renewable.

Our current and planned Federal conservation activities can be
seen from this dual perspective. Both the administrative actions un-
dertaken through the Federal Energy Management Program and those
actions required by the Energy Policy and Conservation Act are
designed to increase the efficiency with which energy is used in
Federal facilities, and thus to conserve public moneys.

Federal Management Circular 74-1, issued by the GSA over 2
years ago, directed changes in lighting, heating, and cooling levels
to eliminate energy waste. In fiscal year 1974, the Federal Energy
Management Program, charting conservation activities of all govern-
ment people working together, saved the equivalent of 90.5 million
barrels of oil annually (247,000 barrels per day) worth $725 million.
Again in fiscal year 1975 the cost avoidance equalled another 97.1
million barrels of oil (266,173 barrels per day) annually worth $930
million. For the first 2 quarters of fiscal year 1976, this saving is
continuing and elevating and energy use has fallen 5% percent below
the actual fiscal year 1975 level.

So currently, Mr. Chairman, we are running almost 30 percent
below the levels of energy use in 1973.

Senator MoRrGAN. Is that really documented? I get the distinct im-
pression that everybody has forgotten about energy conservation.

Mr. SANT. We put out quarterly reports and require extensive re-
porting from each of the agencies in government, and we believe
they are auditable. We audit them annually, and we believe those
figures are verifiable by anyone who would like to check them.

I think the figure this year is surprising us all, because we got
about a 24 percent reduction, which we held for 2 years, and then
suddenly this year we are running 5% percent below that. So I am
fairly pleased with what the Government has done.

Senator MORGAN. | am satisfied your figures are correct; on second
thought, we did get a call from one of our contingents complaining
that the gentleman had cut off the heat | day last week. So somebody
must be mindful of it.

Mr. SANT. It is also true that 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 percent is a fairly
attractive number and, if we could emulate it in the private sector,
we would be far along.

Senator MORGAN. Frcal[y suspect that my instincts or feelings come
from the fact that more automobiles are coming from the private
sector.

Mr. SANT. Yes, sir.

Tracking energy use and savings is divided between two major
categories: land, sea, and air vehicles, and equipment, and buildings
and facilities. In fiscal year 1974, the savings in buildings were 113
trillion Btu (13.6 percent reduction) while in fiscal year 1975 they
were 136 trillion Btu or 15.2 percent reduction. This equates to
43,043,000 barrels of oil worth about $412,375,000 for the 2-year
period. These savings are about one-third those achieved in operating
vehicles and equipment, but still are sizeable,
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As part of the legislative requirements contained in EPCA, an Ex-
ecutive Order will be issued specifically directing the development
of plans for energy efficiency in the construction and operation of
buildings, and in %)::deral procurement activities. The requirement of
section 381(a) (2) of the EPCA is that:

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, thermostat controls, and other conditions
of operation, and plans for replacing or retrofitting to meet such standards.

In addition to and concurrent with the analysis of conservation
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 heating and hot water will be evaluated
and recommended for liflose locations where it compares favorably
on a financial basis with other source possibilities, such as gas, oil
or electricity.

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 accounting for the analysis of energy
use in existing Federal buildings, new Federal buildings and Federal
procurement of equipment. The Administrator of the General Services
Administration and the Secretary of Defense would be required to
develop analytical guidelines for energy conservation in Federal
buildings. Each would be required to submit within 1 year an energy
use analysis of all existing buildings under his jurisdiction and a plan
for incorporating both energy conservation and solar improvements
into each such building. The final section of this bill would alter
current loan ceilings in Federal mortgage insurance programs 1o ac-
commodate the increased costs associated with solar equipment.

S. 2045 is similar to S. 2095 but does not include consideration
of solar energy. Under this bill, the Administrator of the General
Services Administration, in consultation with other agencies, would
be required to develop guidelines for the construction and renovation
of the Federal buildings. This bill contains an explicit requirement
for a survey of existing procurement practices within 1 year and
the assurance of a report containing recommendations for the im-
provement of those practices.

Finally, S. 1392 would establish a demonstration program for
Federal. State and local buildings. In this bill, the Federal Energy
Administration and the National Bureau of Standards would develop
guidelines for identifying candidate buildings for energy conservation
refitting. Within 6 months the GSA would select 40 Federal buildings
for demonstration and solicit bids for their refitting. The emphasis
in these bids would be on innovative techniques. The bill would also
establish a 3-to-1 matching grant program between the FEA and State
and municipal governments for the refitting of State and local govern-
ment buildings.

We believe these provisions for Federal, State and local government
demonstration projects are unnecessary. Adequate funding authority
has been requested by ERDA to demonstrate new solar and energy
conservation technologies. Once new technologies are shown 10 be
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technologically and economically useable, they would be able to com-
pete with existing technologies on a financial basis. Though the explicit
time requirements contained in the proposed legislation are not now
a part of our activities, the guidelines for consideration of energy
conservation contained in these bills are similar to those contained
in the Executive Order described earlier, and will be taken into ac-
count. Accordingly, we feel that S. 2095, S. 2045, are unnecessary,
and we would therefore oppose enactment.

The one provision of S. 2095 which is not specifically addressed
by our program is that which would raise loan ceilings on Federal
mortgage assistance. Our analysis of this alternative has led us to
the conclusion that a more important factor inhibiting adoption of
solar equipment in residences is the fact that there are no commonly
accepted standards for solar equipment to which a banker can turn
in deciding whether to give a loan.

Along this line, the Federal Housing Administration of the Depart-
ment of Housing and Urban Development, in cooperation with the
National Bureau of Standards, will soon publish the Intermediate
Minimum Property Standards for solar heating and hot water systems.
These standards, scheduled to be effective in June 1976, will be
used in the mortgage insurance 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 activities with regard to energy conservation and to the use of
solar energy in Federal facilities. We do not believe that further
legislative requirements would be helpful at this time. We will continue
to report periodically on these matters and look forward to cooperat-
ing with your committee and the Congress toward the achievement
of our mutual goals.

Senator MorGaN. Thank you very much.

We are going to alter our procedure a little this morning from
that which is usually followed in this committee. I have asked Mr.
Richard Grundy of the committee’s senior professional staff if he
will present any questions to you that he might have with regard
to your testimony. As we proceed if there are any questions that
I desire to follow up on or have in my mind, I will ask them.

Dick, if you would take over.

Mr. GrRUNDY. Mr. Sant, I have several questions with regard to
your agency’s existing statutory authority. I will leave some of the
more general questions until the panel has fully presented their state-
ments.

In particular, under the Energy Policy and Conservation Act, which
was passed last year, the President, as you noted in your statement,
was given responsibility to develop a 10-year plan for energy conserva-
tion in Federal buildings.

As this is evolving, is there a lead agency that 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 continuation of the Federal Energy Management Program.
Really, this whole 10-year program was in the mill prior to the passage
of the Act, so it is a continuation and expansion of the activities
that are already under way.
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But the President has assigned the responsibility to the FEA.

Mr. Grunpy. | was under the impression—and you or Mr. Panuzio
may wish to clarify this—that under the earlier plan for Federal
buildings, the responsibility for energy conservation, prior to the enact-
ment of the Energy Policy Act, actually fell on GSA.

Mr. Sant. Well, it does, as well as on the Department of Defense.
I don’t mean to minimize it. But the overall responsibility for the
Federal Energy Management Program rests with FEA. We have always
worked very closely with GSA as well as the Department of Defense
in the running of the building portion and with the GSA on the
automobile portion. They really have the line responsibility. We are
only the Federal coordinators, if you will.

Mr. GRUNDY. Mr. Panuzio, do you wish to comment further on
this point?

Mr. Panuzio. | think the comments are correct. We have been
moving along in the areas that apply to us, which are the Federal
buildings. But there are further agencies, such as Defense Agency
and HUD, which are responsible with carrying through their areas.
FEA. we understand, is coordinating that effort. Responsibility for
Federal buildings themselves, as we see it, is the General Services
Administration. but certainly we have responsibility to coordinate that
effort with others.

Mr. GRUNDY. What do you see as the scheduling for completion
of this 10-year plan?

Mr. SANT. Well, the plan has been submitted to the Energy
Resources Council, and it is currently being reviewed by the Office
of Management and Budget. We suspect we will have resolution of
some of those issues within the next 30 days, and hopefully, the
Executive Order would be out sometime around then. I would suspect
the overall guidelines for building retrofitting would be completed
in about 6 months.

I don't know how you feel about that, but I think that is generally
the target we are working on.

Mr. Panuzio. Yes.

[The following is background material relative to the 10-year plan:]




ENERGY POLICY AND CONSERVATION ACT
(P.L. 94-163, December 22, 1975)
TITLE 111
PART E - OTHER FEDERAL ENERGY CONSERVATION MEASURES
FEDERAL ENERGY CONSERVATION PROGRAMS
(2a)(1) The President shall, to the extent
of his authority under other law, establish or coordinate
Federal agency actions to develop mandatory standards with
respect to energy conservation and energy efficiency to
govern the procurement policies and decisions of the
Federal Government and all Federal agencies, and shall
take such steps as are necessary to cause such standards
to be implemented.

(2) 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
requirements, restrictions on hours of operation, thermo-
stat controls, and other conditions of operation, and plans
for replacing or retrofitting to meet such standards.

(b)(1) The Administrator shall establish and carry
out a responsible public education program --

(A) to encourage energy conservation and
energy efficiency; or
(B) to promote van pooling and carpooling

arrangements.

For purposes of this subsection:

(A) The term "van" means any automobile which
the Administrator determines is manufactured
primarily for use in the transportation of not
less than 8 individuals and not more than 15§

individuals.




(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 employees
utilizing such arrangement.

(¢) 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 JENNINGS RANDOLPH
CHAIRMAN, COMMITTEE ON PUBLIC WORKS

ON ENERGY POLICY AND CONSERVATION ACT (OF 1975)
DECEMBER 15, 1975

(Congressional Record 121 (186):_ )

FEDERAL ENERGY CONSERVATION PROGRAMS

Mr. President, section 381 requires the
President to develop and implement a
10-year energy conservation plan for
buildings owned or leased by any Federal
agency. -

The Senate Public Works Committee,
Mr. President, has convened hearings on
the subject. The Buildings and Grounds
Subcommitttee, under the able chair-
manship of the Senator from North
Carolina (Mr. MoORGAN), recently initi-
ated an investigation into the activities
of the executive agencies in developing
energy conservation techniques for ap-
plication to Federal buildings.

At the forefront of Federal efforts to
utilize and develop such techniques is
the General Services Administration. As
‘early as fiscal year 1974, the GSA through
an aggressive conservation program re-
alized a savings of 20 percent in the
consumption of energy in Federal build-
ings over the previous year. Complete
figures are not available for fiscal year

1975, but it is estimated that there was
a 30-percent savings.

The General Services Administration,
to facilitate further reductions in energy
consumption, and in cooperation with
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other Government agencies and the
private sector, developed two energy con-
servatipn guidelines. The first, “Energy
Conservation Design Guidelines for New
Office Buildings,” establishes perform-
ance specifications for the construction of
new Federal office buildings. The second,
“Energy Conservation Guidelines for Ex-
isting Office Buildings,” sets guidelines
for use in retrofitting existing structures.

Later this month, Mr. President, the
third conservation document developed
by the General Services Administration,
“Energy Conservation Guidelines for
Building Operations,” will be released.

The GSA’s program also recognizes the
importance of demonstrating new en-
ergy-saving techniques in actual building
design and construction. The proposed
Federal building in Manchester, N.H,,
was selected as an energy conservation
demonstration facility. It is anticipated
that a 50- to T0-percent savings in energy
"consumption will be realized through the
use of solar collectors and other advanced
building design features. Data compiled
at this demonstration facility will be
used in future Federal construction.

Mr. President, in light of its leadership
in Federal energy conservation efforts,
the President on October 18, 1974, asked
the GSA to recommend to the Energy
Resources Council a multiyear program
to increase energy efficiency in all Federal
facilities and operations. In response,
the Agency has submitted such a plan.
The President’s selection in 1974 of GSA
to formulate an overall Federal energy
conservation plan has proven to be a wise
one. p

As chairman of the Senate Committee
on Public Works and personally I en-
courage the President to again designate
the GSA as the lead Agency to coordi-
nate and develep the 10-year energy
plan for Federal facilities required by
section 381 of this bill. ;
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Mr. GRUNDY. | may be jumping the gun on one of the later state-
ments, but as far as developing the guidelines for building retrofit,
is this also viewed as the primary responsibility of FEA, or has this
function been delegated to GSA in light of their previous activity?

Mr. SanT. I think it would be primarily in GSA’s realm. We will
gain assistance from the National Bureau of Standards and HUD and
other agencies as we can. And of course, the Defense Department
has a number of Federal buildings, and so we are going to have
to coordinate that amongst all agencies so that we end up with
something that is mutually acceptable.

NBS has done quite a bit of work along these lines, so it is not
as if we were starting from scratch.

Mr. Grunpy. I was thinking of the GSA guidelines that were issued
as much as 2 years ago which dealt specifically with this subject.

[A copy of the guidelines referred to follows:]
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A SYNOPSIS OF THE
ENERGY CONSERVATION DESIGN GUIDELINES FOR OFFICE BUILDINGS

The General Services Administration (GSA), which supervises the desiagn,
construction, maintenance and operation of most Federal office buildings,
recognizes the growing need for guidelines that will make designers,
builders, managers, and owners aware of the numerous ways to save energy
in building design and operation.

To accomplish this, GSA's Public Buildings service (PBS) contracted with

the energy consulting firms of pubin-Mindel1-Bloome Associates, Heery and
Heery, Architects, and the AIA Research Corporation to develop a comprehensive
set of enerqy conservation guidelines.

These guidelines encourage innovations and indicate various methods that can
be used to reduce energy consumption in new buildings, while at the same time
allowing architects and engineers the greatest latitude in design.

Energy use in buildings is a function of some independent and many inter-related
factors. Some of the major factors which influence energy consumption are

user needs, climate, sun, wind, site, orientation, building envelope, electrical,
§1lumination, and mechanical systems.

Hhile much of the information contained in these Guidelines was develoned
from the Energy Conservation Demonstration Building study for

Manchester, New Hampshire, the guidelines apply to buildings in all regions
of the United States. When the construction of the Manchester Demanstration
Project has been completed, the results of the various electrical/mechanical
systems will be evaluated. It is anticipated that our findings will
necessitate further refinements in the quidelines.

This study contains more than 185 §deas for conserving eneraqy jn building
design, construction and use. Due to the wide range of these proposals, no
single building can be expected to include all of these ideas.

The following is a 1ist of some of the more important points included in the
Guidelines:

1. Cover exterior walls and/or roof with earth and planting to reduce
heat 10ss in winter and solar gain in summer.

2. Shade walls and paved areas adjacent to building to reduce temperature.
3. Collect rain water for use in buildings.
4. Select sites with high air quality to enhance natural ventilation.

5. Select sftes that have topographical features and adjacent structures
that provide wind breaks.

6. Select sites that allow optimum building orientation and configuration
to minimize yearly energy consumption.




(2)
7. Select sites that allow occupants to use public transporation systems.

8. Select building configurations that give minimum north wall exposure
to reduce heat losses,

9. Construct exterior walls, roof, and floors with high thermal
mass, for example, 100 pounds per cubic foot.

10. Consider the length and width aspects for rectanqular buildings
as well as other geometric shapes in relationship to building height and
interior and exterior floor areas to optimize enerqy conservation, (The
mnimum exterior building surface area for a given inside area will result
in the least heat loss/heat gain through the building shell.)

11. Do not heat parking garages.

12. Consider the amount of energy required for protection of materials
and their transport on a life cycle energy basis.

13. In climatic zones where conditions are suitable for natural ventilation
for a major part of the year, windows should be installed that open,

14. Use corridors as heat transfer buffers and locate against exterior
walls.

15. Landscaped open planning allows excess heat from interior spaces to
transfer to perimeter spaces which have a heat loss.

16. Equipment rooms located on the roof reduce unwanted heat gain and
heat loss through the surface. They can also allow more direct duct and
pipe runs reducing power requirements.

17. Open planning allows more effective use of Jighting fixtures. The
reduced area of partitioned walls decreases the light absorption.

18. Provide controls to shut down all air systems at night and weekends
except when used for economizer cycle cooling.

19. To enhance the possibility of using waste heat from other systems ,
design air handling systems to circulate sufficient amounts of air for cooling
loads to be met by a 60°F air supply temperature and heating loads to be met

by a 90°F air temperature.

20. Design HVAC (heating, ventilating and airconditioning) systems so
that they do not heat and cool air simultaneously.

21. Adopt as large a temperature differential as possible for chilled
water systems and hot water heating systems.

22. Consider the use of thermal storage in combination with unit heat
pumps and a hydronic loop so that excess heat during the day can be captured

and stored for use at night.
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23. Consider the use of solar energy collectors for heating in winter
and absorption cooling in summer.

24. Consider the use of a total eneray system integrated with all
other systems.

?5. Use high efficiency transformers, which are good candidates
for life cycle costing.

26. To reduce the quantity of hot and cold water used, consider
the use of a single system to meet hand washing needs.

27. Consider the use of solar water neaters using flat plate collectors
with heat pump boosters in the winter.

28. Heat building to no more than 68°F in winter when occupied and
60°F when unoccupied.

29. Cool building to no less than 78°F when occupied and
no cooling when the building is unoccupied.

30. Light a building when occupied only.

31> In selective lighting, consider only the amount of i1lumination
required for the specific task, taking into consideration the duration
and character and user performance required as per desiqn criteria.

32. Turn off 1ights that are not needed.

33. Schedule cleaning and maintenance for normal working hours or when
daylight is available and sufficient for task.

34. Draw drapes over windows or close thermal shutters when daylight
is not available and when the building is unoccupied.

Comments on these Design Guidelines are being solicited by the GSA's Public
Buildings Service until 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 guidelines
we established for Federal buildings.

Mr. SANT. In addition to that, Mr. Grundy, we are required to
develop life-cycle procurement guidelines as well. So it goes beyond
even buildings. We are in the process of getting that activity under
way. So it would include things other than buildings in the Federal
procurement.

Mr. GrRunDpY. You mentioned in your statement that this evaluation,
although the statute does not require a review of solar energy poten-
tials, is being so broadened by FEA in development of the 10-year
plan. Do you anticipate that the plan will include specific recommen-
dations on buildings that should be used for the demonstration of
solar energy?

Mr. SANT. Yes, we do.

Mr. Panuzio. Yes.

Mr. SanT. That was a part of our original idea, and we are con-
tinually expanding that so that we insure that we take the best ad-
vantage of the opportunities in the solar area.

Mr. GrunDpy. When you have developed this plan, what would
you view as the funding mechanism that would be used to implement
1t? Would you have a single funding request per se or in your
judgment, would this responsibility fall on each individual agency?

Mr. Sant. Well, we are currently talking about it with the Office
of Management and Budget. Each individual agency would prepare
its own request based on the guidelines that we have put out; then
those would all be coordinated to see that the criteria being used
are common throughout the Federal Government. By the time the
funding requests go to the Office of Management and Budget, they
will have been totally coordinated and will be viewed as an array
of investment opportunities throughout the Federal Government, not
just one agency at a time. That way we can reduce the discrepancies,
such as one agency being very diligent in preparing all of its requests
versus another agency that didn’t do much at all.

We hope to coordinate that from a central source to make sure
we take advantage of every opportunity.

Senator MorRGAN. 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 introduced one of these bills.

Mr. Chairman, we would be glad to hear you at this time.

Senator 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 moment for nostalgia, but there were some persons
within the Congress a long, long time ago who were working on
the problems of energy. And the record bears that out. Now is not
the time for the retelling of that.

But I think the energy problem—call it what you may—is more
serious today than it was prior to the 1973 oil embargo that hit
with all of its power in the shutting off of the petroleum supplies
to the United States of America. To me it seems like only yesterday,
but to some people it seems a long time ago. But that is another
facet of this whole problem.
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But the conservation measures that we can make available here
at home are those programs that will release us in part from reliance
upon energy supplies from abroad.

Insofar as we have a compliance even with the 55-mile-an-hour
speed limit, we know that if it is enforced in North Carolina, West
Virginia, and throughout our States, that even that measure, which
might not seem to be one that has too much impact, can save over
100.000 barrels of fuel every 24 hours. Now, that is a considerable
contribution. And that is from only one conservation measure.

I know of one building, a private building in Los Angeles, where
there were conservation methods set in motion approximately 2 years
ago by that corporation 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
efforts—all of that is necessary—we are thinking about cost-effective
energy conservation.

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

Also in their cleaning process, the maintenance work of those
buildings—where the custodians who were to do that work were doing
it at night with all the lights on, they moved that up until late in
the afternoon, 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 electricity.

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

So as you carry on these hearings on the utilization of our energy
resources to the best degree—as we think of Federal buildings, either
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 about will not suffice.

And | hope that 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 greater than the problems 3 or 4 years ago. But to have
people understand that that is true is very difficult. So sometimes
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 others in the government 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 consideration as a Congress through your cooperation and
through your innovative leadership? What can we do to further imple-
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ment the laws which will bring about this energy conservation in
the public buildings of the United States?

Mr. SANT. I think in the area of conservation we may be a little
more proud than we may be in other areas of energy. That is, with
the passage of the Energy Policy and Conservation Act, we now
have mandatory automobile fuel economy standards which will double
the fuel economy of automobiles.

We have passed mandatory appliance labeling and standards which
will probably get a 20 percent improvement in all appliances by 1980.

We have passed a bill that caﬁs for the setting of—they are really
voluntary goals for industry—but they are the best that all of us
knew how to do at the time.

We have now got the portion of the Act that we have just talked
about, the Federal energy management program. In addition to that,
we are likely to have mandatory building standards. At least we are
hoping that the Congress will see fit to report that out of conference
in the next few weeks, and pass it.

We are hoping that we will have weatherization for low income
families. We are hoping we will get a tax credit for insulation of
existing residences.

If we put all of those together, there are only probably a couple
of additional areas that we need to address. One is the possibility
of giving further incentive to conserve to commercial and industrial
energy users. Mr. Kennedy has introduced a bill that addresses that
subject, and we are working closely with him at this time.

The President has introduced a bill called the Energy Independence
Authority, which would also address that problem. And when you
look at all of those together, Mr. Chairman, I think at the moment
we would say that by 1985 we will be using about 7 million barrels
a day less than we would have used prior to the embargo.

That is fully 7 million barrels that will not have to be produced
or imported by 1985, which is about a 14 percent reduction from
the anticipated levels of use that we would expect by that time.

Now, that is not the total potential. 1 would personally guess that
the potential may be twice that at least. And it may be more than
that. We are working as much as we can to try and find other
avenues. But I think all the ones that have come to our minds have
now been passed or are about to be passed. We are going to have
to be more creative to identify other measures.

But 1 share indeed your concern and belief that the potential for
conservation is great and that we should be proud of the progress
we have made together so far.

Senator RANDOLPH. Thank you very much, Mr. Sant.

Mr. Chairman, I would only suggest that if these savings are in
being and a further savings can and will be achieved, then energy
conservation will be a very important factor in reducing our reliance
upon importation of crude oil products. Somewhere along the line
we are failing to tell our story to the American people.

I am not certain just what can be done. But something must be
done. Yesterday I talked to a Senator from Minnesota. I hesitate
to mention his name because someone might say he is really running
for President when he isn’t. In just a personal conversation with Sena.
tor Humphrey, he said that when he attempts 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 Minnesota a gallon
of gasoline at 49 cents,” plus whatever you said, 49.8, maybe, *and
we get all we want.”

We are a nation that acts after the fact rather than before the
fact so very, very often. And this catches us with our resources down
to meet these problems.

But he says, “Now, what can I do about that? What can I say
to these people?” And there 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 problem?” And he feels it very keenly.

[ think that the selling job just has to be done. At the moment
the management job we will leave to you and the others who are
bringing these programs into reality.

By the way, Mr. Chairman, there was a scheduled airliner moving
through a turbulent sky, and the little lady who had never taken
a ride before was sitting by a priest. She became so frightened because
of the plane rocking back and forth that she looked at him and
said. “‘Father, can't you do something?” And he said, “Madam, |
am very sorry. | will be unable to help you. I am in sales, not
management.”

But what 1 am trying to say is that we have different facets of
this problem. One of the jobs certainly is sales. And, I hope, Mr.
Chairman, that you will stand on the Senate floor in the near future
and talk about what is being done by the Federal Government to
conserve energy. With respect to the programs in the Energy Policy
and Conservation Act, we just have to do more than we have been
doing.

We have been doing better, and I am weighing my words, and
I am not critical. We have been doing better than the press reports
seem to indicate. Do you believe that?

Mr. SanT. I believe that, yes.

Senator RANDOLPH. I think that. There is a strength in the provisions
of the Energy Policy and Conservation Act that we have been talking
about. Mr. Chairman. These strengths are there. I just feel that this
kind of a meeting gives us an opportunity to explore once again
not just the Federal buildings, owned and leased, but to go a little
further beyond that and attempt to have people generally—businesses,
organizations of all kinds, our school systems—do a better job than
we are doing.

And, as you say, to conserve energy here means a lesser reliance
on the energy from overseas.

I thank you.

Mr. SANT. Mr. Chairman, can I just add one thing? It is something
I failed to mention. I think the Congress was extremely wise in one
other provision of the Energy Policy and Conservation Act. And that
is that we provided a role for the States to carry out specific conserva-
tion programs of their own, and the Congress authorized $50 million
a year to be provided to the Governors of the States who develop
their own conservation programs so we can meel the specific kinds
of requirements in a given State.
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Some States have differing requirements than other States. And
the ability of the Governors to develop a program designed around
the specific needs of the State, I think, is one of the other major
benefits that came out of the signing of the Energy Policy and Conser-
vation Act. | think that is one of the things that will help get this
message out a little bit.

But I certainly agree with you that we have a major problem on
our hands of letting everyone become as aware as we may be of
the opportunities, as well as of the things we have accomplished
so far. | appreciate the chairman’s help in the articulation of that.

Senator MORGAN. Mr. Chairman, we thank 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. Chairman, 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. Mannella?

Dr. MANNELLA. Yes, sir.

Senator MoRGAN. We will proceed as a panel. I asked Mr. Grundy
to carry the questioning this morning. He prepared a 25-page
memorandum for the committee in which he sums up what has been
done and what is before the committee. I will, without objection,
include that memorandum in the record of this hearing.

[ The memorandum appears at the end of today’s proceedings, p.97.]

Senator MorGAN. Mr. Grundy and I talked yesterday afternoon;
we know what the points are that we want to develop this morning.
Therefore, 1 am going to turn it back to Mr. Grundy.

Do you want to proceed or do you want to go to Mr. Panuzio?

Mr. Grunpy. I think it would be better, Senator 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 don’t know when you find
time to do any work with GSA because we have kept you up here
so much.

Senator RANDOLPH. Are you from New England?

Mr. Panuzio. Yes.

Senator RANDOLPH. And the worst energy situation in this country
is going to be in New England when this strikes.

Mr. Panuzio. No question about it.

Senator RaANDOLPH. There is where it is.

STATEMENT OF NICHOLAS A. PANUZIO, COMMISSIONER, PUBLIC
BUILDINGS SERVICE, GENERAL SERVICES ADMINISTRATION

Mr. Panuzio. | am Nicholas Panuzio. | am Commissioner of the
Public Buildings Service for the General Services Administration. |
am here on behalf of Mr. Jack Eckerd, the Administrator.

I have a statement which I would like to submit for the record.
and then I would like to briefly run through some of the parts of
1t.

[ The statement appears at p.26.]
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Mr. Panuzio. We have been proceeding very well at GSA with
substantial savings in just the operations. Our savings have averaged
about 30 percent over the base line figure of 1973, which in real
terms is 2,800,000 barrels of oil per year.

For the second quarter of 1976 the energy savings have further
improved to 31.7 percent below the same period of 1973.

At GSA our energy conservation program for Federal office
buildings has three major areas of concern. First, the design of ener-
gy-efficient buildings for our future office needs; second, modification
and retrofitting of the existing inventory of buildings; and, third, the
institution of building operating standards and practices to reduce
energy consumption.

I might comment that one of the hearings in which 1 testified
before Senator Kennedy, I perhaps made a mistake. When a question
was asked, what the Congress could do, I pointed out that if GSA
was applying our operations standards, we would first of all be turning
out every other light on the ceiling. In fact, what | suggested to
Senator Kennedy was that we turn them all off, and it got a little
dark.

Senator RANDOLPH. We don't need these on. Why don't you ask
us to turn them off?

Mr. PAnuzio. | am afraid it might get so dark I can’t read.

Senator MORGAN. I thought of it as soon as I saw the chairman
come in.

Mr. Panuzio. | think there is a point which the Congress might
look at its own operations as we have done in the operation of
our buildings.

Performance requirements are set forth by us in four pamphlets,
two of which are concerned with the design of buildings, which we
have put out for the general public’s use, one of which is concerned
with retrofitting existing buildings, and the fourth is how to operate
buildings.

Some of the comments made by Senator Randoltph are perfectly

in place. We have spent about 2 years on the idea of cleaning during
the daytime, in turning off every other light within our halls and
insuring that our heat is kept at a rate of between 65 and 68 in
all Federal buildings, though that sometimes gets some constituents
upset.

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

A stringent energy goal for new buildings that we have established
is 55,000 Btu’s at the building boundary. We believe there are many
other things that are important, such as the selection of sites to
allow for the optimum building orientation. It is important that we
deal with the roofs on many of the buildings by more effective use
of insulation and reflective surfaces.

We also must talk about the reduced lighting levels needed and
relocation of lighting in certain locations to provide for energy effec-
tiveness and so on.

The fourth area involves the reduction of energy for building heating
and cooling systems through use of preconditioned intake air, energy
load management systems and thermostat controls.
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Unlike the modification of operating standards, the modification
for retrofitting of existing facilities to achieve energy conservation
will require capital investment.

Now, we have indicated there in the past about a 40 percent possi-
ble saving of fuel, 30 percent of which can be done by building
operations. But the additional 10 percent or more, in order for it
to be achieved, there must be some retrofitting. There is going to
be some cost involved.

We recognize the need and strongly support the action by the
Congress which will enable the major energy conservation modifica-
tions on Federal buildings to take place.

We have made a study of approximately 25 buiicings in the country
to try to find those that would be best set up for retrofitting, in
the hopes it can be built into a program that you may - .

We have begun by building a demonstration building . Manchester,
New Hampshire which we consider to be sort of an ene. ; laboratory.
There are seven floors. We have left a fact sheet witl (he report.
Each floor is designed to include different features and & st ms. The
operation of the different systems, the placement of the bu g on
the site and many other things will provide us with detail: t will
enable us to know what we have to do in the future.

Senator MorGAN. How far along is that?

Mr. PaNuzio. That building will be completed this summer,
the solar collector will be in place by October. So that by uex»
winter we should be getting some good data because, as I indicated,
each floor is different and that 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 concerns but environmentally is being
used as demonstration—for instance, using rain water for lawn sprin-
kler systems and will also be provided with a solar collector. That
will be in place at the end of this year. So we will have two buildings
ready to go.

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

We are moving ahead with construction in Topeka, Kans. That
Federal building will be the first project that is designed by GSA
which will deal with holding our level of use at 100,000 Btu—raw
source energy—per gross square foot per year, which is the restriction
for buildings using electricity as the major energy source. We think
the Topeka Building has a lot in it. The exterior walls are designed
differently, including a substantial size increase of the walls, both
brick and concrete block.

The window areas have been greatly reduced and comprise approxi-
mately 17 percent of the outside exterior wall instead of such substan-
tially large windows as we see here. The glass is an inch thick, insulat-
ing type windows, have a 5-foot overhang, resulting in no solar gain
in the summer while receiving solar 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 areas 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 supporting systems.
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Second is a computerized energy load management system, which
I think has got some real potential. In fact, we have put on computers
the use of a building, and the escalators will shut off when the doors
are locked. and the heat will be turned down at certain periods.
and come up in the morning at certain periods to provide proper
heating for the building when needed. And the lights will be down
and temperature will be down on week-ends, and motors which aren’t
needed will be turned off in low periods.

Instead of using energy time that we may be using in peak periods,
we may be using energy for computers and other things at lower
times when other needs aren’t as great.

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

We have hired an architectural engineering firm in 10 regions to
provide us with a survey of selected buildings in all 10 regions to
be used in retrofitting. I think we also have to make a strong effort
in looking at all the new buildings that we build.

I know Mr. Eckerd is extremely interested in this. He asked me
yesterday with regard to the Kennedy Library, to be sure, as that
building is being constructed, that we deal with those that are con-
structing it—because the Government will be maintaining it later
on—and insure that a high quality of energy conservation is used
in that building.

And 1 think the Senate, as it is building its addition here, should
be looking at whether it is really taking the lead in providing for
energy conservation in that 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 another area which I think is a very
exciting one, and that is megastructure technology. The concept for
Federal office buildings will incorporate a triple-layered pneumatic
fabric roof, which permits winter sun radiation into the building and
reflects summer radiation.

I think many of you have seen the so-called air-supported structures
that we have seen in the Pontiac Stadium and many other instances
at some of the world fairs. We have a model now which we would
like to come up and give you a full demonstration on, which we
think is practical. And we think there are two places where it might
be used. One is in Phoenix and the other is Denver, where we need
Federal buildings.

We use the air-supported roof to-control the temperatures for that
building, and we keep the temperatures within the area between 40
and 80 degrees. As we construct the building, we think we save
substantial dollars in the construction cost because we first put in
place these air-supported structures which allows us to continue con-
struction even during the most difficult periods of winter and so
on and at a more reasonable level.

Second, we believe that controlling the temperatures between that
40 and 80 degrees enables us to have less of a variance and makes
it more energy-conserving.

But we would like to come up and present to you and the committee
a whole series on this megastructure. We have received substantially
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good reviews from two very notable authors 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 potential for the future. ;

enator 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 demonstration solar retrofit projects to those existing buildings in
our inventory which promise to have the shortest pay-back period
for energy consumption reduction and savings in dollars.

We believe these benefits can be increased significantly with retrofit
projects that utilize solar technology and conventional energy conser-
vation modifications such as thermoglass, insulation, heat pumps, ener-
gy load management systems, and other techniques.

As far as we are concerned from the state-of-the-art technology,
additional incentives, demonstration efforts and policy guidance are
required to bring them in line.

In effect, we are saying that unless we have more support in doing
some demonstration projects, we really aren't going to have a total
answer on this.

I don’t believe we are ready for a high buy in the solar area
yet. However, we are saying that they are expensive because there
IS not an ongoing process that can produce them and manufacture
these at a reasonable cost.

On the other hand, we are not sure we are ready for that so-
called big buy until we have some more demonstrations. We only
have a feel as to where we are going with it. With specific reference
to your request for a review of the statutory basis for our programs,
all of the things that we have done already have been done under
the authority that has been given to us in the Federal Property and
Administrative Services Act of 1949. We think we can continue to
maintain that.

These authorities have enabled us to accomplish our energy pro-
grams to date which have dealt with solar energy, new building designs
and operations controls. So we don’t really see a great need for
any of the others.

We do see a need for support. I think, as commented by Senator
Randolph, the support that we get from the Congress not only shows
we are leading the way in our own areas, but also in supporting
us in a number of demonstration 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 comments, Mr. Chairman. | will be glad to answer
any questions.

Senator MorGaN. Thank you very much, Mr. Panuzio.

[Mr. Panuzio’s prepared statement follows: |
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Mr. Chairman and Members of the Committee.

I am Nicholas A. Panuzio, Commissioner of the Public Bulldings Service
of the General Services Administration. On behalf of Jack Eckerd, the
Administrator of General Services, I very much appreciate this

opportunity to discuss the importance of energy conservation in Federal

buildings.

We at GSA fully support efforts to improve upon energy efficiency and con-

servation practices which will contribute to a successful national energy

program. We realize, too, that a significant portion of our Nation's

energy savings will be achieved through energy conservation in public
buildings. In this respect, General Services Administration (GSA) has

demonstrated a real savings in reducing building energy consumption.

Our savings have averaged about 30% each year over the baseline of
Fiscal Year 1973. In real terms, the reduction is equivalent to

approximately 2,800,000 barrels of oil per year.




For the second quarter of Fiscal Year 1976, the energy savings have

further improved to 31.7 percent below the same period of Fiscal Year 1973.

Currently, GSA is responsible for 10,000 federally-owned or leased buildings

with an inventory of 250 million square feet of space nationwide.

At GSA, our energy conservation program for Federal office buildings has
three major areas of concern:
1) The design of energy-efficient buildings for our future office
needs;
The modification or retrofitting of our existing inventory of
office buildings to make them energy efficient; and
The institution of building operating standards and practices to

reduce energy consumption.

GSA has adopted the performance approach (energy goal) to ensure that
all newly constructed existing Federal buildings are highly energy

efficient.

The performance requirements are set forth in our Energy Conservation
Design Guidelines for New Office Buildings and our Energy Conservation

Guidelines for Existing Office Buildings.
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The stringent energy goal for new buildings is 000 BTU/GSF/YR at the
building boundary. The stringent energy goal for modernized existing

buildings is 75,000 BTU/GSF/YR at the building boundary.

There are other important energy-saving desigr techniques. A key
feature, often overlooked, is the selection of sites that allow optimum
building orientation and configuration to minimize yearly energy con-

sumption.

Another important area is reducing heat transmissions through building
roofs by more effective use of insulation and reflective surfaces and

through reduced ratios of window-to-wall area.

In the illimination area, we can achieve lower building energy con-
sumption through reduced lighting levels, task-oriented, relocatahle
lighting, increased switching capability and conversion to higher

efficiency sources, such as sodium high-pressure lamps.

A fourth area involves the reduction of energy for building heating and
cooling systems through use of preconditioned intake air energy load
management systems and thermostat temperature range adjustments by season

of the year.
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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-

T1-545 (Pt. 2) O-76 -3
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servation design through low heat gain and loss through walls and roof,
dual glazed windows with overhead protectors, and low-wattage lighting.
It will utilize solar collectors to provide an additional source of
heating and cooling to the buildings. We also have a solar demonstration

project as part of our Saginaw, Michigan, Federal Building.

Mr. Chairman, I am providing you with a more detailed fact sheet on the

Manchester building.

Our published energy performance goals are currently being demonstrated
in GSA's Topeka Project. This Topeka Federal Building, Courthouse and

Parking Facility is the first project designed utilizing GSA's "Energy

Conservation Design Guidelines for New Office Buildings." Computer
analyses predict an annual energy consumption well under the stringent
energy goal of 55,000 BTU/GSA/YR at the building boundary established

by these guidelines. Most other existing buildings consume from

100,000 to 250,000 BTU/GSE/YR.

The building envelope was designed to minimize energy usage, without

sacrificing aesthetics and function. Exterior walls are constructed
of four-inch brick, two-inch polyurethane insulation, and eight-inch

concrete block, minimizing heat transmission through the walls by a

factor of eight (8) over normal standards. Window area has been greatly




31
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 vhile 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 inelude:
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
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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 comservation 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.




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 todavy 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-
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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 cnstody 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. 1 would be happy to

answer any questions.
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Manchester Federal Building

The Manchester building is being constructed with high density walls,
double glazed windows shaded to reduce summer heat and a8 windowless
north wall facing winter blasts.

The building is a laboratory for the installation of recognized and
innovative energy systems. For instance, one floor will have uniform
lighting similar to that normally provided in most buildings; other
floors will have non-uniform, task-oriented, relocatable lighting;
another floor will have larger windows designed for maximum use of
natural illumination. The building will also include different heat-
ing and air conditioning systems on the various floors for comparison
purposes.

The building will be fully instrumented to facilitate the collection

of data and evaluation of the enery usage of the building as a whole,

as well as for the various mechanical, electrical and lighting systems
installed on different floors of the building. Detailed plans for the
instrumentation and evaluation are being handled by the National

Bureau of Standards. Because some of the demonstration features will
affect the working environment of the employees, an evaluation will be
made of employee reaction to the building and its environmental systems.

The building is currently 80 percent complete and is scheduled for
completion in August 1976. It is now estimated that this building will
produce a 50 percent energy savings beyond that realized by comparable

modern existing buildings.
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COMMENTS OW 5.1392, §.2045, AND §.2095

The following comments have been submitted in previous testimony on
Senate Bills $.1392, S§.2045, and $.2095:

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 Act.

PBS recommends that the provisions of subsection (b)(5) be deleted
entirely. The collection and evaluation of energy use data outside the
building envelope 18 {mpractical 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-
fation..."

Section 8 authorizes the appropriation of $7.5 million to carry out

the purposes of the Act. 1f 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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5.1392, 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 5.2095, 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.

$.2095 1ike S.2045 calls for the development of energy conservation
guidelines for use in the design, construction, overation and procurement
of Federal facilities; and the development of an energy use analysis of
Federal facilities. However, 5,2095 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

2




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)(1l) 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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Senator MORGAN. Mr. Chairman, would you have a comment?

Senator RANDOLPH. Thank you, Mr. Commissioner, for your state-
ment, which I will read in full. I wish to mention two communications
at this time because you are indicating what you are doing. I shall
not be critical when I bring these matters to the attention of your
subcommittee, Mr. Chairman.

I wrote a letter on February 18, 1975, to the Architect of the
Capitol. At that time I asked that he conduct a survey and take
steps for energy savings in our Capitol Buildings. And he replied
that he was concerned and wanted to work with us.

We passed Senate Resolution 59 in the Senate on February 5,
1975, which was a sense of the Senate resolution. It was not a Joint
resolution. We were trying to point out the areas of concern,

It might be helpful, if it would not encumber the record, if we
put a copy of the Senate resolution in the record. Because. frankly,
it was overlooked. There was practically no notice given to what
the Senate had done in this area.

[The resolution follows: ]
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Senalte

8. RES. 59—ENERGY CONSERVATION

Mr. RANDOLPH. Mr. President, for
myself and 67 other cosponsors, I send to
the desk a resolution and ask for its im-
mediate consideration.

The PRESIDING OFFICER. The res-
olution will be stated by title,

The legislative clerk read as follows:

A resolution (8. Res. 58) to ald In energy
conservation.

The PRESIDING OFFICER. Is there
objection to the present consideration
of the resolution?

There being no objection, the Senate
proceeded to consider the resolution.

Mr. RANDOLPH. Mr. President, ordi-
narily I would not speak in reference to
& resolution, but this resolution is one
of very real importance, not only to the
Members of the Benate, but to the
American people as a whole.

I have Introduced this Senate resolu-
tion, and I am gratified to note that be-
sides this Benator there are 44 Demo-
crats and 23 Republicans who are co-
sponsors of this resolution, which I call
to the attention of the SBenate, In support
of an Energy Conservation Crusade and
Energy Conservation Month,

I feel that it is very Important for
us to understand, Mr. President, and my
colleagues, that American consumers can
voluntarily eliminate the wasteful use
of energy if we actually embark upon an
Energy Conservation Crusade,

The measure would call on the Presl-
dent to declare as Energy Conservation
Month the period from February 16 to
March 15, 1975.

In less than a decade, Mr. President,
the combination influence of increasing
energy demands and declining domestic
energy reserves has revolutionized this
'country's energy prospects for the fu-

- fure. Recent events have transformed
our Nation's domestic fuel supplies into
-one large deficit.

Energy conservation affords not only
an opportunity but it also presents an
obligation to the American people to
both reduce present and future deficits
as well as foster energy independence.

During the past year our country has
‘become energy conscious. In some in-
stances it is an acute consciousness, in
others it is not as apparent.

It is now widely accepted, however,
that our practices of energy consump-
tion in the future cannot follow those of
the past. All of us will be required to
make adjustments in our life styles if a
workable energy conservation ethic is to
be adopted.”

Our citizens know the importance of
reducing energy consumption. During
last winter’s oil embargo, and since, they
have demonstrated by the hundreds of
thousands an abillty to live with less en-
ergy. As a result, energy consumption
today is below what had been projected
even though oil imports are up.

Individual commitment, Mr. President,
to conservation can produce even further
savings without any real inconvenlence

or substantial change in the life styles of
Americans, that I have mentioned.

Now, there are significant opportuni-
ties for energy savings. These exist in the
residential-commercial sectors, partic-
ularly for space heating and cooling, In
transportation, and In industry.

In all, the poteritial savings were esti-
mated in 1072 as equivalent to some
T-million-plus barrels of oil per day.

Mr. President, it may not seem too im-
portant, but I have been -carrying this
thermometer with me for some 2 or 3
weeks as I go about in my own State of
West Virginia and here in Washington,
D.C., and in the Capitol buildings.

I attended a luncheon today in room
1202 of the Dirksen Senate Office Bulld-
ing at the Hearst Foundation awards to
two outstanding young people from each
State, and this thermometer, which was
laid on the table, showed a temperature
of 83 degrees.

Just last week I attended another
Juncheon in the same room, with some
200 persons, and the thermometer regis-
tered 81 degrees. It is & matter of con-
cern that here on Capitol Hill where we
are discussing energy conservation that
we also should be candid enough and
forthright enough to recognize that the
buildings here at the Capitol, the office
buildings {n both the SBenate and the
House, are overheated.

1 mention this only as an {llustration
of what is happening these days.

Mr. President, the achievement of
even one-half of the potential savings I
have mentioned through the voluntery
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action of the American conswning pub-
lic would represent a major move toward
encrgy independence as well as toward
8 greater solution than people realize
to the problems steming from the im-
portation of petroleum products from
abroad.

In addition, we will be buying time to
enable us to develop long-term programs
and approaches to our energy supply
problems.

What does this resolution which I have
presented calling for an Energy Conser-
vation Crusade do? It is a very simple
resolution. It calls on Government at
all levels, on all segments of business and
industry, and on the public, to volun-
tarily adopt every realistic means, at
their disposal in the conservation of
energy. With effective national leader-
ship by Federal, State, and local govern-
ment agencies, by all segments of busi-
ness and industry, and by consumers, we
can, Mr, President, achieve an estimated
energy savings equivalent to some 5 mil-
lion barrels of oil a day.

So we are not dealing in small figures.

rough energy conservation we are

dealing with a major contribution to the

¥ fr;olving of the energy problem that we
ace.

The importance of promoting more
eflicient use of our nonrenewable energy
resources and the reducing of energy
consumption has been cogently demon-
strated by the recent OPEC oil embargo.
In response to an Energy Conservation
Crusade, citizens will voluntarily take
the Initlative to eliminate the present
wasteful uses of energy in our country.
This certainly can provide the Congress
and the execulive branch with time—
time to formulate fair and realistic man-
datory programs.

A voluntary national energy conser-
vation crusade offers to all the Ameri-
can people an opportunity to reduce
energy use without the apparent severe
economic impact of higher consumer
prices that will result from President
Ford's proposed program of mandatory
import controls and price tariffs, al-
though this 1s a matter for differing
convictions and viewpoints in the
Benate.

Without question increased prices are
going to be imposed on the consumer:
however, the effect of higher energy costs
on the value added to products and sales
revenues will be only a few percent. For
example, even for energy-intensive in-
dustries—snch as electrochemical, met-
allurgical, and stone, clay, and glass—
the cost of energy is only about 10 per-
cent of product cost. In a few specialized
Industries, such as aluminum, it ap-
proaches 20 percent.

Anticipated price increases can in
large part be absorbed in more efficient
use of energy. What 15 needed Is national
leadership by the business community,
as well as by each of us as consumers.

I wish to note, Mr. President, that
there is a limit to the energy savings
which can be achieved by voluntary ef-
forts. Citizen resistance will stiffen
when hardship—either real or imag-
ined—results from thelir reduced uses of
energy. In the long run, therefore, it will
be necessary to develop mandatory con-
trols over energy sources and to promote
the more eflicient use of energy supplies.

The establishment of fair and realistic
programs of mandatory controls will re-
quire legislative action by the Congress,
however. Such programs must be care-
fully and dellberately developed to as-
sure that they apply equally to all seg-
ments of our soclety. Until this task is
accomplished, and afterward, we must
rely on the willingnéss of the American
people to Institute and maintain volun-
tary conservation measures,

The achievement of any substantial
savings through energy conservation will
involve millions of Individual decisions,
frankly, by the American consumers.

The importance of energy conserva-
tion for space heating and cooling is
dramatic. Residential uses alone amount
to some 12 percent of our nationwide
use of energy, or about 60 percent of the
energy consumed by households. Per-
haps the most significant opportunities
for promotion of energy conservation in
the residential sector lie in improved in-
sulation, storm window and doors,
caulking, ind weather stripping of doors
and windows.

Mr. President, I enll to the attention
of my colleagues in the Senate who'are
interested in this subject that there are
some 40 million existing homes in the
United States in need of thermal im-
provements. The costs, whitk would
range from $450 to $700 per unit, could
be recovered by a homeowner in about
2 years through reduced fuel consump-
tion for space conditloning. What is
needed Is a national commitment to pro-
mote an upgrading of 4 million resi-
dences per year over the next 10 years.
By the end of the first year the savings
could be equivalent to 108 million bar-
rels of oil. Within 3 years, energy con-
sumption could be reduced by almost 1
million barrels of oil per day. At the end
of the 10-year period required to retro-
fit 40 million homes, the 1985 energy sav-
ings would be 1,100 million barrels of oil
equivalent,

The program would create some 40,000
new jobs in the insulation industry at
a Lime when it is operating at less than
50 percent of capacity. The creation of
these jobs and the return to work of
those individuals presently laid off would
provide a major stimulus to our econ-
omy.

In addition, Jobs would be created in
the manufacturing and installation of
storm windows, doors, calking, and
weatherstripping. These positions would
be in the sector of greatest unemploy-
ment—the unskilled, semiskilled, and
minorities.
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A major national commitment, Mr.
President, will also be re uired by Amer-
ican business. A four-point energy man-
agement program was outlined last year
by Secretary of Commerce Dent. He
called for a top management commit-
ment to energy conservation. He also
called for a thorough audit of all forms
of energy use. He belleves that it is nec-
essary to set tough, measurable goals
for energy conservation, And then he
supported a national energy conserva-
tion campaign designed to educate and
motivate employees, customers, sup-
pliers, and the community at large.

Mr. President, I want to be very care-
ful in my werds and I do not want to
exaggerate, but the potential savings are
staggering. Within the industrial sector
energy savings of 15 to 20 percent are
realistic over the next few years. Theo-
retical savings on the order of 30 to 40
percent are possible, but large capital
expenditures, will be required by industry
over several years.

Commercial activities account for 14
percent of the total energy budget. Over
one-half of the energy consumed in
transportation can be attributed to busi-
ness activities alone,

In summary, Mr, President, potential
energy savings throughout the business
community, without reducing business
activity, are quite large: 15 percent In
industrial operations, 25 percent in com-
mercial buildings, and 15 percent in busi-
ness-controlled transportation.

I know of one commercial bullding in
Los Angeles which houses just one com-
pany. In that building many months ago
there was a decision by management to
have the escalators that were running
10 hours a day operate 2 hours in the
morning and 2 hours in the evening.
There was A removal of over 11,000
fluorescent light electric bulbs. Still there
was security and comfort.

With regard to the cleaning of offices,
look in Washington, D.C., in the public
bulldings, in the private buildings. Look
at any city in America at night; at 8,
9, 10, 11, 12, and 1 o'clock in the morn-
ing, those buildings are ablaze with the
use of electricity.

In the one bullding I mentioned in Los

Angeles, by staggered employment start-
ing early in the evening, there has been
& reduction by 3% to 4 hours in the time
utilized for cleaning at night. This one
company I mention, since adoption of
this three-pronged energy conservation
program, has cut its energy usage by 31
percent.

Some say energy conservation Is an
idle gesture; it is just the opposite. This
resolution calls the American people to
a crusade; it challenges them to conserve
energy. The results would then be re-
ported to the American people by the
31st of March, in the beginning, and
monthly thereafter. This is very impor-
tant.

On the basis of 1973 energy use, we
could produce c:iergy savings on the order
of 5 million barrels of oil per day.

President Ford has proposed manda-
tory controls to achieve oil import reduc-
tions on the order of one to two million
barrels of oil per day.

So I say to Senator Heums, to Senator
Fono, and to the able majority whip, who
are in the Chamber, that we in Govern-
ment can lead the way, in a sense we can
serve by example, and call on the private
sector to contribute to energy conserva-
tion.

Within the vast Federal Establishment
there is an enormous potential. The Gen-
eral Services Administration owns or
leases 10,000 buildings in all parts of the
country. In one 6-month period a year
ago, it found that the equivalent of 88,000
barrels of oil were saved simply by re-
moving 1.2 million fluorescent light tubes.
Reducing room temperatures to a recom-
mended 68 degrees, instead of generally
76 and 78 and 80 degrees here on Capifol
Hill, and with a reduction at night to 55
degrees saved 428,000 barrels of fuel oil.

These and other practices by Federal,
State, and local governments would con-
tribute greatly to the reduction of our
national energy consumption as well as
foster energy self-sufficiency.

Similar savings obviously are avail-
able to the American people in their
everyday lives, witheut reducing their
standard of living. Conservative use of
energy for home heating and lighting,
as well as added insulation, can bring
about energy savings and counteract ris-
ing fuel costs.

One of the most important energy
conservation measures we enacted in the
93d Congress was the establishment of a
national 55-mile-per-hour speed limit.
Transportation accounts for 25 peréent
of our total energy consumption. Even
a small percentage of savings in energy
consumption in transportation therefore
is significant, Because of the heavy re-
liance of transportation on liquid fuels,
the Federal Energy Administration has
calculated that a universal observance
of the 55-mile-per-hour speed limit—if
it is enforced, Senator HELMS—can save
5 million gallons of gasoline every 24
hours.

One option if it is not enforced is to
just withhold the highway funds from
the States that do not enforce it. They
will take more affirmative action, be-
cause they need the construction to go
forward.

Carpooling, greater use of public
transportation, and consolidation of

trips 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~
tional Fuels and Energy Policy Study.
Several of these were contained in meas-
ures which the Senate approved during
the 93d Congress such as the Facilities
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Construction Energy Conservation Act
of 1973 and the National Fuels and
Energy Conservation Act of 1873.

Mr. President, I ask unanimous con-
sent to have printed in the Recorp, at
this point in my remarks the names of
the Senators who are cosponsors of the
resolution I have presented.

The PRESIDING OFFICER (Mr.
Stone), Without objection, it is so
ordered.

Mr, Abourezk, Mr. Allen, Mr. Baker, Mr.
Bartlett, Mr. Bellmon, Mr, Bentsen, Mr.
Buckley, Mr. Burdick, Mr, Byrd of Virginia,
Mr. Byrd of West Virginia.

Mr. Cannon, Mr. Case, Mr. Chiles, Mr. Clark,
Mr. Cranston, Mr. Culver, Mr. Curtis, Mr,
Dole, Mr. Domenici, Mr. Eagleton.

Mr, Eastland, Mr, Fannin, Mr. Ford, Mr.
Gravel, Mr. Hansen, Mr, Hart of Colorado,
Mr. Hart of Michigan, Mr. Hartke, Mnr Has-
kell, Mr, Hatfield.

Mr. Hathaway, Mr. Helms, Mr. Hollings, Mr.
Huddleston, Mr. Humphrey, Mr. Inouye, Mr.
Jackson, Mr. Javits, Mr. Johnston, Mr. Laxalt.

Mr, Magnuson, Mr. Mathias, Mr. Mansfield,
Mr, McClure, Mr, McGovern, Mr. McIntyre,
Mr. Mondale, Mr. Montoya, Mr, Morgan, Mr.
Moss.

Mr. Muskle, Mr, Nunn, Mr, Pastore, Mr,
Pearson, Mr. Percy, Mr. Pell, Mr. Riblcoff, Mr.

., Schwelker, Mr. Scott of Pennsylvania, Mr,
Stennis, Mr. Stevens, Mr. Stone, Mr, Tal-
madge, Mr. Thurmond, Mr. Tunney, Mr, Wil-
liams, and Mr, Young.

Mr. RANDOLPH. Mr. President,
seldom have we had this sort of spon-
sorship. It indicates that there is no
partisanship whatever in this approach.
We are not pointing the finger at anyone,
Frankly, we are pointing our fingers at
ourselves.

We all realize that an Energy Con-
servation Crusade with the Energy Con-
servation Month I have mentioned, will
help us realize that we are challenged ina
voluntary way to make this effort. Thus
Americans can be made more aware that
the problems related to the importation
of oil from abroad can in a large measure
be solved, by beginning our independence
here, with the disciplines that we can
build into our daily lives.

I thank the able Majority Leader Mike
MawsrieLp, the Majority Whip Rosert
Byrp, the Minority Leader Huer Scort,
and the Minority Whip RoperT GRIFFIN
for this opportunity, at perhaps a late
afternoon hour, to consider and to have
adopted this resolution, under a unani-
mous-cansent agreement.

The resolution is in no way a gesture,
If the President of the United States will
proclaim this Energy Conservation Cru-
sade, if he will designate the month in-
dicated as Energy Conservation Month,
and will call upon the American people,
through his leadership, then we, through
our cooperation, can do much in our hour
of need. -

The PRESIDING OFFICER. The ques-
tion is on agreeing to the resolution.

The resolution was agreed to, as
follows:

5. Res. 60

Resolved, thet It Is hereby declared to be
the sense of the Senate that wasteful energy
consumption in the United States must be
eliminated at this time when our country is
experiencing unprecedented economic and
energy problems and Is faced with severe
shortages of energy, and requests the Presi-
dent to lssue a national proclamation ealling
for n national Energy Conservation Crusade
and depclaring the perlod from February 16
to March 15, 1875, as “Energy Conservation
Month®. In the observation of Energy Con-
servation Month—

—the President is called on to publicize
information for government, Industry, and
consumer use on appropriate energy conser-
vation measures and to direct the Federal
establishment to institute all avallable
actions to reduce energy consumption with-
out reducing the level of essential services
being provided to the Amerlean people;

—governors, county executives, mayors,
and other responsible officials are called on
to examine the actlvities of State and local
government and wherever possible institute
comparable measures to those of the Fed-
eral government to promote energy conserva-
tion;

—business and industry are requested to
examine their energy consumption practices
and Institute measures to eliminate unneces-
sary energy consumption and Improve efli-
clency of use of avallable energy supplies, to
curtall ornamental lighting and nonessential
lighted advertising, to adjust business hours
to reduce energy consumption, and to modify
bullding operating and maintenance prac-
tices to promote energy conservation; and

—the Amerlean people are called on to
take the Initiative In conserving avallable
energy supplies by observing the 55 mile per
hour speed limit on highways, by reducing
the use of energy to heat and cool homes,
offices, schools, and commercial establish-
ments, by increasing the utillzation of mass
transportation facilitles, ecarpools, compact
cars, and stick-shift motor vehlcles, and by
installing insulation In their homes.

8ec. 2. The President is requested to
report to Congress by March 31, 1075, on the
steps taken to promote energy conservation
and their results and on any recommenda-
tions for leglslation he belleves necessary
to Implement a continuing program -of
energy conservation.

Sec. 3. The President Is requesteid to report
monthly to the American people snd the
Congress on the status of energy conserva-
tion initlatives and their effectiveneas,
domestic energy supplles, domestic energy
shortages, energy imports, and the impact of
avallable supplies or shortages on the
economy of and employment In the
United States.

Mr. ROBERT C. BYRD. Mr. President,
I wish to express my appreciation to my
senior colleague for the leadership he is
giving in this area. I compliment him on
the fine statement he has made here to-
day. I appreciate his including my name
as a cosponsor.

Mr. RANDOLPH. The Senator from
West Virginia has been a part of our con-
sideration and our programing of this
resolution, and I am grateful for his as-
sistance.

Mr. ROBERT C. BYRD. I thank the
Senator.
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Mr. BARTLETT subsequently said:
Mr. President, I wish to compliment the
distinguished senior Senator from West
. Virginia for the submission of the con-
servation resolution. I was privileged to
be a cosponsor of this. I am well aware
of the senior Senator’s interest in mat-
ters of energy dating back many years.
One year prior to 1971, he submitted a
resolution to attempt to bring a solution
to the energy crisis. The resolution or
bill—I have forgotten, really, which it
was—did not pass, but, later, the follow-
ing year, 1971, he was the cosponsor of
Senate Resolution 45, which called for
an energy study to be undertaken by the
Committee on the Interior, with-ad hoc
status or associate status given to the
Committee on Public Works and to the
Committee on Commerce. I am well
aware of his interest in finding solutions
to the energy problems and I compliment
him for his action today.
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Senator RanpoLPH. The resolution contains a long laundry list of
places where energy savings can be made in connection with buildings.
In this regard, Mr. Chairman, in response to my inquiry I have a
letter from the Architect of the Capitol, George M. White. If you
feel that it is advisable, Mr. Chairman, | would ask that it be placed
in the record.

Senator MorGaN. We will so order that, Mr. Chairman.

[The letter and attachments follow:]

THE ARCHITECT OF THE CaAPITOL,
Washington, D.C., March 6, 1975

Hon. JENNINGS RANDOLPH,
Chairman, Committee on Public Works, U.S. Senate,
Washington, D.C.

Dear Mg. 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 of Senate Resolution 59 and will continue
to seek every possible means of reducing energy consumption in all areas under my
jurisdiction, consistent with the requirement to render essential services to the Congress
and visitors. As you may know, following the announcement on November 8, 1973
of Federal programs to conserve energy, | developed an energy conservation program
for the Capitol Buildings and Grounds 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 statement 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 alert to prevent possible violations of the instructions.

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

Cordially,
GeorGe M. WHiTE, FAIA,
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:

I. 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 percent 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.
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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, restaurants, 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,
1o 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 1o conserve energy over the next several months.

Sincerely,
Howarp W. CannoN, Chairman.

THE ARCHITECT OF THE CapiTOL,
Washington, D.C., December 21, 1973.

MEMORANDUM

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.

|. HVAC Units shall, in general, be started at 6:00 AM. 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 committee rooms that also accommodate staff personnel
shall be treated in conformity with procedure No. | 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 operated 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.




47

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

8. Contact 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 accordance with the
schedules outlined under Item 1, 2, 3 or 4, whichever is applicable.

11. The building of fires in fireplaces with flues connected to mechanically induced
draft systems is, in general, prohibited; however, if such installations are authorized
by the Architect, the shift engineer must verify that the fire is completely out prior
to complying with the shut-down time as set forth under Item | 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 checked and overhauled if necessary to eliminate any
blow through.

I5. Units that supply the House and Senate Chambers and Gallerics 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 facilitiecs. 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 percent reduction in
illumination in corridors and public spaces, with an even larger curtailment in garages
and certain architectural lighting, can be achieved without detriment to safety and

security needs.
GeorGeE M. WHiTE, FAIA,

Architect of the Capitol.

[From ihc Congressional Record, June 21, 1974]

Caritol. HiLl. ENERGY CONSERVATION EFFORTS—REMARKS BY SENATOR CANNON

CONSERVATION OF ELECTRICAL ENERGY

Mr. CanNON. Mr. President, | 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 | described actions which the Architect of the Capitol
was undertaking, with our approval, in order that the Congress might effectively par-
ticipate in the national effort to conserve energy. Thesc 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 thermostat 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 thermostat settings and lighting levels in their offices
to the extent practicable.

| 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 percent in December, 17.8 percent in January, 17 percent
in February, and an impressive 23.3 percent in March. At the same time consumption
of steam which was produced primarily by coal, also dropped significantly, that is,
14.5 ﬂcrccnl in January alone. | 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 opportunity to save significant amounts of electrical
energy, primarily because our chilled water compressors are driven electrically. During
the unpredictable temperatures of April and May, and later in September and October,
attempts to save air cooling energy by higher settings on thermostals 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 Architect 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.

Senator RANDOLPH. In his closing paragraph Mr. White said:

In accordance with your request | have commissioned an in-depth study of possible
additional actions which may be recommended in order to further conserve energy.
And | shall, of course, promptly report the results of the study to you as soon as
it has been completed.

Now, that letter was written March 6, 1975. I have never received,
in over a year, the results of that in-depth study. The report was
to be made to the Senate Public Works Committee, and don’t misun-
derstand me but that report, if completed, should be made a part
of the record. We are wondering what happened. We do less on
Capitol Hill, perhaps, than we do in the other buildings of the Federal
Government.

Mr. PaNuzio. Was that letter sent to the Administrator of GSA?

Senator RanpoLpH. No, to the Architect of the Capitol, just on
Capitol Buildings. But an in-depth study was to be made. I doubt
if it took a year to make it or a year to get the reply back to
us

Mr. Chairman, with your permission I hope that you will give the
Architect of the Capitol a nudge, and let’s see if we can't have
that report for the record.

Senator MORGAN. You can rest assured that we will.

[A report from the Architect of the Capitol follows:]




Washington, 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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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.

Pirease 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.

Cordially,
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Senator RANDOLPH. About that same time I also addressed a letter
on March 31, 1975, to the Federal Energy Administration and Mr.
Zarb replied on June 24, 1975, setting forth certain information. And,
again in your judgment, Mr. Chairman, that letter might be placed
in the record.

[The letter 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 (FEA) 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 11, 1975—Complete evaluation. of existing information on single family
homes, and determine need for further data collection. This process will include
verifying the insulation manufacturer’s information and exploring further analysis
of the Washington Center for Metropolitan Studies (WCMS) and the National
Association of Home Builders (NAHB) 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 1976—Compile all existing information on the residential inventory's
characteristics in conjunction with 1970 Census of Housing and the 1974 Housing
Survey. This information will be analyzed for the conservation potential in residences.

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

Washington Center for 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 current 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 (1973) 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 quantitative 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 belicved 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-Corning 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 17.890,000 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 poten-
tial is at least as great as 682 trillion BTU per year. The NAHB-Rescarch Founda-
tion recently estimated the national potential at between 650,000 and 1,000,000
barrels of oil per year for just half of the existing single family housing stock.

NAHB-Research Foundation

As part of a contract 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 about 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 amiliar 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 that there be a national inventory
of residential buildings as to their thermal protection characteristics,
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just to see what the picture was. The National Bureau of Standards
also was to work on this survey.

The FEA gave us a schedule for the completing of the inventory
of this residential housing problem.

With your permission, Mr. Chairman. I would ask Mr. Grundy to
tell us where we are and what report has come after over a year
since the request was made.

Mr. GRunDpY. Under the original schedule, Mr. Chairman, the com-
pilation of the information upon which to make an evaluation of
the potential for energy conservation in residential buildings was to
be completed in January of 1976, this year. But that would just
be the compilation of the data 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 called to your attention, so it could be raised
in these hearings.

Mr. Sant may wish to reply for the record on the basis of the
earlier correspondence.

Mr. SaNT. I am not up to date with that issue, Mr. Chairman,
and I would be happy to provide you immediately with—I know
that we have been running information on residential areas for tax
credit purposes and other purposes. I think we have a fairly good
idea of what is needed. But I don’t remember the detail in which
the chairman had asked for that survey to be made. But we will
be happy to respond to you immediately.

[Subsequent to this hearing, the FEA transmitted to Senator Ran-
dolph an update to the letter 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 Journal of April 5, 1976, about a school in
eastern West Virginia which has just been dedicated. That school
is solar heated. I believe it is the first in the United States of America.
I want to be very careful as to the documentation. With your permis-
sion, Mr. Chairman, | will ask that this news account of the recent
dedication of The Page Jackson Elementary School be placed in the
record, because of the solar heating process which is being employed
there.

Senator MORGAN. We would welcome it, Senator.

[ The news item follows:]

| From the Martinsburg, W. Va., Journal, April 5, 1976]

BYRD CALLS JEFFERSON SOLAR ScHoor “Usigue"

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 | 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.”

T1-545 (Pt
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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 rofling hillside about one mile
west of Charles Town along Route 340,

Senator MORGAN. I have been hoping that we could get a solar
demonstration project at a school in North Carolina. We would be
interested in that. I would be interested in talking to some of the
others here about my school.

Senator RANDOLPH. Mr. Chairman, it is a short 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 minute drive at the
55-mile-an-hour speed limit.

Senator MORGAN. We will do that.

Mr. Panuzio. let me thank you for your presentation and comment
on the fact that I don't understand 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. | have enjoyed it.

Senator MORGAN. 1 will again turn the questioning over to Mr.
Grundy.

Senator RANDoLPH. [Off the record.]

[ Discussion off the record. ]

Mr. GRUNDY. | would like to ask several questions specific to the
GSA activities, with reference to subcommittee activities. You have
mentioned in your statement, as well as other people have mentioned,
that energy conservation in the retrofit of existing buildings involves
significant capital investments. What do you see as the necessary
pay-back pericd on these investments before they can be considered
cost-effective?

Mr. Panuzio. Solar energy is just not going to be cost-effective.
The way we are putting solar components on, for instance—let’s just
talk about the Manchester Building. In the Manchester 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.
| think we have got to look at whether or not there is any commitment
on the use of fuel or cutting down on that 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 that kind of commit-
ment 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 couple in each region is because each region is different. Solar
energy, as we understand 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 nature of the components which
the light and sun rays consist of. That is why we placed the demonstra-

tion projects in Manchester and in Saginaw.
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Each one is going to be different. Until we have an ‘evaluation
by the architects, 1 don’t think we will know what each one will
gost and which ones can be cost-effective and which ones will not
€]

Mr. GRUNDY. As far as solar is concerned, I think Dr. Mannella
will get into this further, because it is 2 new and evolving technology.
I therefore will defer a couple of questions to him on its potential
costs,

I am thinking principally of energy conservation. It has been noted
that there are not only energy savings but cost savings that can result
from these activities which were the basis of the 10-year plan when
enacted by the Congress.

Do you at GSA envision that you would have to recover such
a capital investment over a period of 10 years in order to Justify
these investments? Or is there a certain minimum pay-back period
that you envision?

Mr. Panuzio. We believe that the fact of saving energy is somewhat
a good reason for the investment. | can't really guarantee 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 percent 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 determine. I would hope
there would be cost savings, but 1 wouldn’t be able to say on the
basis we know now.

Senator RANDOLPH. Mr. Chairman, | interrupt again because of
this solar school. If this article could be placed where we were talking
with the commissioner on the subject——

Senator MoRGAN. Mr. Chairman, what 1 want to know is where
you got your money for it.

Senator RANDOLPH. We have been working with ERDA. This is
a historic groundwork team. My colleague, Senator Byrd, was there
as the speaker for the event. It is a unique project, and it is the
only completed completely solar energy heated and cooled school,
as | understand it.

This school is the Jackson School, in Jefferson County, at Charles
Town, W. Va. It is a clean, energy-conserving structure. This school,
being unique with respect to solar heating and cooling, is in the
vanguard of solar energy development.

Dr. John Douglas McChesney, who is the Assistant State Superinten-
dent of Schools, indicated that it was new and that it was a pacesetter
in what was being done. It is an elementary school with a solar
roof. For the reason that I gave earlier it is a breakthrough with
an actual school with heating and cooling by solar energy.

I also am reminded that we are working at the present time on
a solar heating and cooling project for our West Virginia University
Agricultural Laboratory at Morgantown and also a building in Par-
kersburg, W. Va., which is the county seat of Harrison County.

Senator MoRGAN. What does this do when the State produces so
much coal oil?
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Senator RAnpoLpH. This is just a recognition that we are not provin-
cial. That is at Charleston, the State 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 possible. Of course, coal is king, and
| am not talking about that.

Senator MORGAN. Thank you, Mr. Chairman.

Dr. Mannella?

STATEMENT OF GENE G. MANNELLA, DEPUTY ASSISTANT AD-
MINISTRATOR FOR CONSERVATION, ENERGY RESEARCH AND
DEVELOPMENT ADMINISTRATION;: 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 inserted in the record in its entirety and 1
will summarize and highlight several points.

Senator MorGAN. We will insert the entire statement. And, frankly,
we prefer it that way.

[ The statement appears at p. 67.]

Dr. MANNELLA. | would like to introduce two of my colleagues
who are accompanying me. They are Dr. Maxine Savits, Director
of the Division of Buildings and Industry, and to her left is Mr.
Gerald Leighton.

Mr. Chairman, ERDA shares the interest of the subcommittee in
energy conservation in general and in the building sector in particular.
Thirty-two percent of all energy consumed in the United States is
consumed in the building sector—approximately half in the residential
area and half in the commercial and Federal sector.

In response to this challenge ERDA has a program of research
development and demonstration addressing these problems, which we
think is an aggressive program. The program derived from an authority
that was given to us in several pieces of legislation—basically the
Federal Nonnuclear Energy Research and Development Act of 1974.

Our interpretation of that directive is that we are charged with
developing the technology to make energy conservation in the form
of increased utilization efficiency rather than restrictive usage.

In other 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 considerations that relate
to energy conservation with regard to the building industry, and these
are: the diffuse nature of the building industry, zoning restrictions,
and some financial considerations that are perhaps somewhat unique.

We have essentially two thrusts in our program that I would like
to touch upon today. One, we have a general, what we might call
supporting technology activity that is oriented towards energy-efficient
materials. methods and for retrofitting of existing buildings, as well
as new construction, as well as a number of demonstration projects
that we hope will be the main means of getting the information
out into the marketplace.

I would like to mention a few of these demonstration projects.
We have a contract with a consortium in New York City to select
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typical office buildings in that city that have the highest potential
for energy conservation retrofit. They are canvassing about 900
buildings, trying to identify those that will be typical of the situation
in other cities so that whatever we find out through this particular
demonstration can be easily translated.

We also have an effort with the West Coast restaurant chain of
Sambo’s to include the latest state-of-the-art energy conservation
techniques in a new restaurant 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 considera-
tions. They are cooperating with us in the building of this new restau-
rant to see if it is possible to capture waste heat and other losses
peculiar to that operation.

We have a demonstration project in Jersey City, which is being
undertaken for us by Aerospace Corp., to retrofit and evaluate the
results of retrofitting a number of municipal buildings utilizing hard-
ware. This is particularly attractive, Mr. Chairman, because Jersey
City is one of the cities that has a technology agent resident program
there that is part of the National Science Foundation RANN program
(Research Applied to National Needs).

We feel there is a possibility for immediate dissemination of
anything that we learn in this particular demonstration to the other
cities and localities that have this technology agent as part of the
NSF program.

We have through our Oak Ridge National Laboratory a contract
with the University of Tennessee, to initiate construction of a res-
idence that would utilize a technology that we call the Annual Cycle
Energy System or ACES. It is a house which is designed in such
a way that you essentially store heat in the summer to help cool
the house and release it in the winter to help heat the house.

This technology can in certain climates reduce the energy require-
ments for space conditioning in this building by a factor of two.
And the unit that is being built on the campus of the University
of Tennessee is the proof-of-concept installation which we will be
operating and getting data on.

The Veterans Administration has completed a feasibility analysis
for incorporation 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 operators of
all types of buildings. We operate about 80 million square feet of
laboratory space. We have been examining our own inventory of
buildings to determine targets of opportunity to put this new tech-
nology into place.

Our first undertaking is with the Argonne National Laboratory right
outside of Chicago, where they will be demonstrating certain energy
techniques in existing buildings with the idea that we could translate
these results into the general area as quickly as possible.

One other point I would like to make, Mr. Chairman, is that there
are 14 departments and agencies engaged in activities related to ener-
gy conservation research and development for buildings. ERDA has
taken the lead and chairs an Interagency Task Force on Buildings
Conservation Research and Development which meets monthly.
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The basic idea here is relatively straightforward. It is to achieve
good communication to avoid overlap and duplication and to make
sure we are combining our efforts and talents on all of the projects
under way.

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

Then, finally, with regard to the existing legislation and references
to some of the items | made earlier, it is our feeling that sufficient
legislative authority does exist for the various agencies of the Execu-
tive Branch to carry out the intent of the subcommittee in this regard.

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

[Dr. Mannella’s prepared statement follows:]
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Chairman Morgan, Committee members and guests
1 am Gene Mannella, Deputy Assistant Administrator for Conservation

in the Energy Research and Development Administration. I am accom-
panied today by Dr. Maxine Sayitz, Director of the Division of
Buildings and Industry, and Mr. Gerald Leighton, Assistant Director
for Buildings and Consumer Products.

In your invitation to appear before this committee, you stated that
the purpose of these current hearings were to examine the status of
ERDA's conservation effort applicable to public buildings, in particular
Federal buildings; to review the statuatory basis for the programs;
and finally to develop a concensus on the state of the art for the appli-
cation of energy conservation measures and technology to Federally owned
and assisted buildings.

I will try to address those points in my prepared remarks and
of course will answer all questions the Committee may have at the con-
clusion of my prepared remarks.

Thirty-two (32) percent of all energy consumed in the United States

{s consumed by the buildings sector. A vigorous program of research,

development, and demonstration has been initiated by ERDA

to retard the projected growth in energy consumption in buildings which
would occur without improvements in utilization efficiency.
1 would first 1ike to discuss the legislative mandate for ERDA's

involvement in Buildings Conservation.




Public Law 93-577, the "Federal Nonnuclear Energy Research and

Development Act of 1974" charges the Agency to develop a foundation to
support a broad range of, and 1 quote:

“Energy policy options through conservation . . . by socially
and environmentally acceptable means."

The quote is from Section 3(a). The purpose of the Act is stated in

Section 3b(1) to be, and again I quote:

"

. conduct a comprehensive national program of basic and
applied research and development ., . . and utilization technol-
ogies, within the Energy Research and Development Administra-
tion."

Quoting further from (b)(3) and (b)(3)(A)(iv):
o . these program elements and activities shall include

but not be 1imited to, research, development, and demonstra-
tlongs. o™

: . advanced urban architectural design to promote effi-
cient energy use on the residential and commercial sectors
improvements in home design and insulation technologies, small
thermal storage units and increased efficiency in electrical
apptiances and lighting fixtures; . . ."

The program initiated in FY 1976 1s designed to carry out those Tegis~

lative mandates.

The goal of the buildings program is to significantly reduce
projected consumption without affecting the standard of living,
that is to say, the ERDA program is directed at increased efficiency
of energy utilization in the built environment. The program goal
is to promote and cause through the necessary research, development
and demonstrations, the accelerated use of mew and existing tech-

nologies te improve the utilization efficiency of energy in the




built environment, consistent with the need to repair and protect
the environment and to conserve limited resources. A1l this must

be accomplished within an economically viable framework.

Special considerations that affect progress toward energy con-
servation goals in buildings include:
1. diffuse nature of the building industry
2, financial constraints that presently inhibit decisions for
energy saving technology that is cost-effective in the life cycle
sense but higher in first cost
3. the diffuse nature of the regulatory apparatus including code
officials, zoning jurisdictions, taxing authorities, etc.
4, lack of industry commitment to R&D for more efficient consump-

tion and cost implications of alternative choices.
Commercialization of R&D products and implementation of energy

consumption standards for buildings, is facilitated by involvement

with the principal implementing industries from the outset of most

projects in the program. Simultaneous consideration of institutional

and financial barriers that inhibit the acceptance of energy con-
serving technology and operating practice is undertaken so that
information will be available to allow governments at all levels
to address and remove them as needed.

Incentives and disincentives that will lead to adoption of energy
saving technology and practice are being identified, with full

analysis of impacts due to implementation. The diversity of factors




that bear on energy consumption in buildings require that a very
broad range of incentive/disincentive devices be considered. The

range of decision making ranges from the individual consumer who

selects an appliance, to a large industry that selects a major new
product design requiring retooling and major capital investment.
Devices to be considered are energy consumption standards at the

national level for application to buildings and appliances tax

credits and incentives for investment in energy saving technology,

innovative financing techniques that more perfectly reflect life
cycle cost and energy consumption consequences, and many others.

The program which has been undertaken is an integrated program
aimed at overcoming the various technical and institutional factors,
which inhibit the implementation of new technologies and practices which
significantly fcnrease energy utilization efficiency in this sector.

The activities initiated in FY 1976 include those directed at
developing energy efficient materials, methods and processes for retro-
fitting of buildings, as well as use in new construction. These efforts
involve private industry and other government agencies in order to
obtain the maximum leverage to introduce into the marketplace economically
viable retrofit. Data on energy use in existing buildings and in the
building process are being accumulated and analyzed to assist in defining
the future RD&D program. Some of the specific activities initiated in

FY 1976 of direct interest to the proposed legislation include:
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A contract with a consortium of the Tishman Research Corp. and
Syska and Hennesey, both of New York City, to survey existing office
buildings in New York City to identify those with the highest potential
for energy conservation retrofit. The office buildings which will be

completely analyzed for possible retrofit, after a statistical selection

from 900 office buildings in New York City will be typical of similar
type office buildings throughout the United States. The well known
mechanical/electrical engineering consultants, Syska and Hennesey, are
developing operating and retrofitting procedures designed to be of maximum
energy savings potential, be cost effective and the results can be rapidly
disseminated to the marketplace.

A contract has been negotiated with Sambo's Restaurant Corp.
of Santa Barbara, California, for inclusion of the latest state-of-

the-art energy conservation techniques in their next fast food rest-

aurant being built in Albany, New York. The research aspects of the
program are to investigate means of capturing waste heat and other energy
losses which are peculiar to such a restaurant application. Extensive
monitoring and analysis of energy consumed as compared to standard
sambo's restaurant construction will be used as case nistories for rapid
dissemination to other restaurants in the U.S. The State University of

New York is responsible for data collection and evaluation.

A demonstration project in Jersey City is being undertaken for

ERDA by the Aerospace Corp. of Los Angeles to retrofit (and evaluate

the results of retrofitting) a variety of municipal buildings utilizing

commercially available hardware. Aerospace Corp. is a key participant

in the NSF/RANN funded technology agent program and can thus assist




in transfer of results directly to the 26 other local governments in-
volved in the program and through Public Technology, Inc. to many cities
and full service counties.
The Oak Ridge ERDA Laboratory and its subcontractor, the University
of Tennessee, have been authorized and are constructing a demonstration resi-
dence utilizing the research findings of FY 1975 for the Annual Cycle
Energy System (ACES). The ACES technology can, in median climates,
reduce the energy requirements for space conditioning by a factor of
two. The proof-of-concept installation will provide a reliable case
history for dissemination of the ACES technology to the marketplace.
Preliminary discussions have been held with local governments to examine
the feasibility of undertaking a demonstration of ACES for a large
commercial building this year. The Veterans Administration has completed
the feasibility analysis for incorporation of ACES in a nursing home
in Delaware and intends to install and evaluate its performance. In
addition to pursuing a vigorous RD&D program, we are concerned with our

own internal operations. ERDA is one of the large Federal operators

of all types of buildings -- we currently operate 80,000,000 square

feet of commercial, laboratory and industrial space.

A program has been defined and a contractor selected to undertake
an evaluation of energy saving techniques for existing buildings within
ERDA's Argonne National Laboratory (ANL). ANL is located near the urban
center of Chicago and various programs will be undertaken to transfer
the results from the laboratory buildings to the private sector in addi-

tion to transfer to other ERDA laboratories.




The GSA in constructing new office space in Manchester, New
Hampshire. That building is to serve as a demonstration of multiple
technologies for minimizing requirements for nonrenewable resources
in office buildings. ERDA is funding the NBS to undertake the long-

term evaluation of this building and systems therein.

In the technology area we are pursuing with industry advanced thermally
activated heat pumps; development of high efficiency 1ighting systems;
new materials for insulating existing and new buildings; etc. Our com-
munity systems activities include such diverse activities as gathering
information about and developing an understanding of the energy para-
meters of community development; evaluating the feasibility - energy,
environmental and economic - of the wide-scale utilization of total energy
systems, integrated with major utility systems or as isolated plants,
etc.

A major research activity has been initiated to develop the foun-
dation which will be required to develop and promulgate energy effi-
ciency standards for new construction as proposed in the pending legis-
lation which has passed each House of the Congress. This research
activity is also directed at assisting all units of State and local
governments in developing and adopting standards for new and retrofit
construction with or without a Federal mandate. Specifically, the
research activities underway are directed at assisting State governments
in meeting the requirements of Title V, Part C, of Public Law 94-163,

the "Energy Policy and Conservation Act." Furthermore, the research




activities are providing the basis of scientific knowledge upon which
the Secretary of HUD can develop and promulgate Federal energy efficiency

standards when the proposed bill is enacted into law.

There are fourteen Federal Departments and Agencies engaged in
activities related to energy conservation R&D for buildings. ERDA has
established and chairs an Interagency Task Force on Buildings Conserva-
tion Research and Development which meets monthly. This activity is
intended to first minimize unwarranted duplication of research activities;
provide a smooth and continuing medium for the exchange of information

between Agencies and provide the bridge between the developer of tech-

nology, ERDA and the users of technology such as the General Services

Administration, HEW, Department of Defenise, HUD, VA.

This relationship has established a two-way flow. First, we are
able to provide the technology base for users, such as in the Standards
area. In addition, and just as important, the Federal buildings inventory
can provide a first market for technologies which are emerging and which
are not yet ready to be marketed in a true commercial sense, e.g., with
warranties and performance bonds.

These activities would, in fact, be beneficial in carrying out the
objectives of the three bills under consideration. However, in light
of the requirements of Part E of Public Law 94-163, the three bills

under consideration may be redundant.




However, there is adequate ERDA authority to perform research,
development, and demonstration activities to lead to more efficient
commercial buildings both in the public and private sector. Further,

the bills under consideration may be redundant in light of the require-

ments of Title 1I, Part E, of the Energy Policy and Conservation Act,

Public Law 94-163, and it is our judgment that no further legislation

is required. ERDA will defer to FEA for specific comments on EPCA.
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Senator MORGAN. Let me get one thing straight. Is there coordina-
tion between FEA and ERDA? How does that coordination work?
Are we duplicating efforts in any——

Dr. MANNELLA. | would like to answer just briefly and then turn
it over to Mr. Sant. | have been with ERDA a relatively short period
of time, but | have observed that there is substantial coordination
between the two agencies. In our particular area it takes place primari-
ly in the meeting of individuals, the face-to-face kind of exchanges
of information and concepts.

There is a memorandum of understanding being developed between
the two agencies which will formalize this and suggest certain ap-
proaches and periodic meetings, which is not quite finished yet but
ought to be ready for execution very shortly.

Would you care to add to that, Mr. Sant?

Mr. SanT. Furthermore, Mr. Chairman, as a matter of course we
review each contract proposal that is coming out from either agency
to make sure there is no duplication. The principals of each of the
various offices as well as the Assistant Administrator, Austin Heller,
and |1 meet about every 30 days to review that list.

We have made every effort to get the House oversight committees
on the same wavelength as we are and have testified jointly on several
occasions as to what our mutual responsibilities are. We are doing
everything we can to minimize duplication. But there will be some
overlap and should be, because ERDA’s responsibility is principally
in bringing on things that are not yet commercially available. And
our job is principally to try and make the things that are commercially
available of greater use within society.

So [ think within those broad definitions we have a fairly good
understanding. Any time there is a question that we can’t resolve,
the Energy Resources Council has the responsibility to resolve that
issue.

Senator MORGAN. Dr. Mannella, you said you had how much space?

Dr. ManNELLA. ERDA operates through the national laboratories
and the research centers some 80 million square feet. I am looking
for the number 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 happening there?

Mr. Panuzio. It is different buildings. ERDA operates their own
series of laboratories and energy centers and so on. We operate about
230 million square feet of space, which is primarily devoted to office
space and other uses of the government. It is two different operations.

Senator MORGAN. Is your 80 million square feet just laboratory
space?

Dr. MANNELLA. The bulk of it is laboratory space, but there is
substantial office space involved in that.

Mr. SanT. Could I point out that there are about 2.8 billion square
feet under government direction, so GSA is running roughly 10 per-
cent of that amount. And then the rest of the agencies make up
the balance.

Mr. Panuzio. The Defense Department has——

Mr. SANT. Has the bulk of that.

T1-545 (Pt. 2) O-T6 -8




78

Senator MORGAN. Let me ask one final question before we go
on to Dick. | assume that all of you feel that government has a
role in innovations with regard to energy conservation and develop-
ment. Do you feel that the government has that role to play, rather
than waiting for private industry, to adopt their techniques?

That is really a question that was discussed the other morning
with the State architects. | expressed the opinion then, much as you
have, that we must look to government to develop new ideas and
new techniques in this field.

Dr. MaNNELLA. Clearly, Mr. Chairman, in the case of my agency,
ERDA, we perceive that as our fundamental role, to develop new
technology in the area of energy conservation.

Senator MORGAN. | can see that surely there.

But, Mr. Panuzio, your Manchester project and one in——

Mr. Panuzio. We believe that unless the Federal Government does
a number of demonstration 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 these things we have talked about.

Senator MorGAN. Mr. Grundy has a very good line of questions
that he wants to develop.

Dick, I will turn it over to you. I won’t utilize all the time.

Mr. GrRunDY. Thank you. I feel like I am pre-empting you, however.

Senator MorGAN. In court the judge doesn’t serve as both prosecu-
tor and defense. He just sort of listens. And that is what I prefer
to do.

Mr. GrunDY. | would like to go back to the 10-year plan that
is being developed for Federal buildings before 1 get to the research
and development questions.

First, with regard to ERDA and its 80 million square feet, does
that include the space that is under contract to the National Laborato-
ries?

Dr. MANNELLA. Yes. | would imagine that is the bulk of it.

Mr. GrRunDY. Then, in developing the plan, is it envisioned that
the National Labs will be included even though they are a contract
operation, not federally owned operations?

Dr. ManNELLA. | understand the buildings are federally owned
buildings, but are operated under contract.

Mr. GRUNDY. So we are really talking about Federal buildings,
rather than federally leased buildings, in most instances.

Dr. MannELLA. That is right.

Mr. GrRUNDY. But those buildings are not under GSA’s supervision
at all at the present time?

Dr. MANNELLA. That is right.

Mr. Grunpy. In developing the 10-year plan for the government
as a whole, is this restricted to federally owned buildings, or does
it go beyond that to include federally leased buildings?

Mr. SANT. Well, the intent of Congress and the Energy Policy and
Conservation Act was to include both. 1 don't think we have much
choice but to have our plan encompass both sets of buildings.

Mr. Grunpy. How would you propose that the funding be accom-
plished to institute energy conservation measures in buildings that
are leased by the Federal Government?




Mr. SanT. That may be difficult, but we could certainly impose
mandatory lighting standards and then State standards in the lease
procedures. And then perhaps, in the retrofit area we can also
negotiate that as part of the lease. That is what we are exploring
at the present time.

Mr. GRuNDY. The Federal Energy Administration also has a respon-
sibility to provide technical assistance to the States to develop State
energy conservation plans.

[Title 1l of Public Law 94-163—State Energy Conservation Plans
follows:|
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ENERGY POLICY AND CONSERVATION ACT
(P.L. 94-163, December 22, 1975)

T1TLE IIl

PART C - STATE ENERGY CONSERVATION PLANS
FINDINGS AND PURPOSE

Sec. 361. (a) The Congress finds that --

(1) the development adn implementation by States
of laws, policies, programs, and procedures to con-
serve and to improve efficiency in the use of energy
will have an immediate and substantial effect in
reducing the rate of growth of energy demand and
in minimizing the adverse social, economic, political
and environmental impacts of increasing energy con-
sumption;

(2) the development and implementation of energy
conservation programs by States will most efficiently
and effectively minimize any adverse economic or
employment impacts of changing patterns of energy
use and meet local economic, climatic, geographic,
and other unique conditions and requirements of
each State; and

(3) the Federal government has a responsibility
to foster and promote comprehensive energy conser-
vation programs and practices by establishing
guidelines for such programs and providing overall
coordination, technical assistance, and financial
support for specific State initiatives in energy
conservation.

(b) It is the purpose of this part to promote the
conservation of enmergy and reduce the rate of growth of
energy demand by authorizing the Administrator to establish
procedures and guidelines for the development and implemen-
tation of specific State energy conservation programs and
to provide Federal financial and technical assistance to

States in support of such programs.




STATE ENERGY CONSERVATION PLANS
Sec. 362. (a) The Administrator shall, by rule, within
60 days after the date of enactment of this Act, prescribe
guidelines for the preparation of a State energy conserva-
tion feasibility report. The Administrator shall invite
the Governor of each State to submit, within 3 months after
the effective date of such guidelines, such a report. Such

report shall include --

(1) an assessment of the feasibility of establishing

a State energy conservation goal, which goal shall

consist of a reduction, as a result of the implemen-

tation the State energy conservation plan described
in this section, of 5 percent or more in the total
amount of energy consumed in such State in the year

1980 from the projected energy consumption for such

State in the year 1980, and

(2) a proposal by such State for the development

of a State energy conservation plan to achieve such

goal.

(b) The Administrator.shall, by rule, within 6
months after the date of enactment of this Act, prescribe
guidelines with respect to measures required to be included
in, and guidelines for the development, modification, and
funding of, State energy conservation plans. The Adminis-
trator shall invite the Governor of each State to submit,
within 5 months after the effective date of such guidelines,
a report. Such report shall include --

(1) a proposed State energy conservation plan

designed to result in scheduled progress toward,

and achievement of, the State energy conservation

goal of such State; and

(2) a detailed description of the requirements,

including the estimated cost of implementation

and the estimated energy savings, associated with

each functional category of energy conservation

included in the State energy conservation plan.




(c¢) Each proposed State energy conservation plan to
be eligible for Federal assistance under this part shall
include -~

(1) mandatory lighting efficiency standards for

public buildings (except public buildings owned or

leased by the United States);

(2) programs to promote the availability and use

of carpools, vanpools, and public transportation

(escept that no FEderal funds provided under this

part shall be used for subsidizing fares for

public transportation);

(3) mandatory standards and policies relating to

energy efficiency to govern the procurement practices

of such State and its political subdivisions;

(4) mandatory thermal efficiency standards and

insulation requirements for new and renovated

buildings (except buildings owned or leased by

the United States); and

(5) a traffic law or regulation which, to the

maximum extent practicable consistent with safety,

permits the operator of a motor vehicle to turn
such vehicle right at a red stop light after
stopping.

(d) Each proposed State energy conservation plan may
include --

(1) restrictions governing the hours and conditions

of operation of public buildings (except buildings

owned or leased by the United States);

(2) restrictions on the use of decorative or non-

essential lighting;

(3) transportation controls;

(4) programs of public education to promote energy

conservation; and

(5) any other appropriate method or programs to

conserve and to improve efficiency in the use of

energy.




(e) The Governor of any State may submit to the Ad-

ministrator a State energy conservation plan which is a

standby energy conservation plan to significantly reduce

energy demand by regulating the public and private con-
sumption of energy during a severe energy supply interrup-
tion, which plan may be separately eligible for Federal
assistance under this part without regard to subsections

(c) and (d) of this section.

FEDERAL ASSISTANCE TO STATES
Sec. 363. (a) Upon request of the Governor of any
State, the Administrator shall provide, subject to the
availability of personnel and funds, information and
technical assistance, including model State laws and pro-
posed regulations relating to energy conservation, and
other awsistance in --
(1) the preparation of the reports described
in section 362, and
(2Z) the development, implementation, or modifica-
tion of an energy conservation plan of such State
submitted under section 362 (b) or (e).
(b) (1) The Administrator may grant Federal financial
assistance pursuant to this section for the purpose
of assisting such State in the development of any
such energy conservation plan or in the implementation
or modification of a State energy conservation plan
or part thereof which has been submitted to and
approved by the Administrator pursuant to this part.
(2) In determining whether to approve a State energy
conservation plan submitted under section 362 (b) or
(e), the Administrator --
(A) shall take into account the impact of local
economic, climatic, geographic, and other unique
conditions and requirements of such State on the
opportunity to conserve and to improve efficiency
in the use of energy in such State; and

(B) may extend the period of time during which a
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State energy conservation feasibility report or
State energy conservation plan may be submitted

if the Administrator determines that participa-
tion by the State submitting such report or plan
is likely to result in significant progress toward
achieving the purposes of this Act.

(3) In determining the amount of Federal financial

assistance to be provided to any State under this

subsection, the Administrator shall consider --
(A) the contribution to energy conservation which
can reasonably be expected,
(B) the number of people affected by such plan, and
(C) the consistency of such plan with the purposes
of this Act, and such other factors as the Adminis-
trator deems appropriate.

(c) Each recipient of Federal financial assistance
under subsection (b) shall keep such records as the Ad-
ministrator shall require, including records which fully
disclose the amount and disposition by each recipient of
the proceeds of such assistance, the total cost of the
project or program for which such assistance was given or
used, the source and amount of funds for such projects or
programs not supplied by the Administrator, and such other
records as the Administrator determines necessary to faci-
litate an effective audit and performance evaluation. The
Administrator and Comptroller General of the United States,
or any of their duly authorized respresentatives, shall

have access for the purposes of audit and examination of

any’ pertinent books, documents, papers, and records of any

recipient of Federal assistance under this part.

ENERGY CONSERVATION GOALS
Sec. 364. Upon the basis of the reports submitted
pursuant to this part and such other information as is
available, the Administrator shsll, at the earliest practi-
cable date, set an energy conservation goal for each State

for 1980 and may set interim goals. Such goal or goals shall




consist of the maximum reduction in the consumption of
energy during any year as a result of the implementation

of the State ene-gy conservation plan described in section
362(b) which is consistent with technological feasibility,
financial resources, and econcmic objectives, by comparison
with the projected energy consumption for such State in
such year. The Administrator shall specify the assumptions
used in the determination of the projected energy consump-
tion in each state, taking into account population trends,
economic growth, and the effects of national energy con-

servation programs.

GENERAL PROVISIONS

Sec. 365. (a) The Administrator may prescribe such
rules as may be necessary or approprite to carry out his
authority under this part.

(b) In carrying out the provisions of sections 362
and 364 and subsection (a) of section 363, the Administra-
tor shall consult with appropriate departments and Federal
agencies.

(c) The Administrator shall report annually to the
President and the Congress, and shall furnish copies of
such report to the Governor of each State, on the operation
of the program under this part. Such report shall include

an estimate of the energy conservation achieved, the degree

of State participation and achievement, a description of

innovative conservation programs undertaken by individual
States, and the recommendations of the Administrator, if
any, for additional legislation.

(d) There are authorized to be appropriated for
carrying out the provisions of this part $50,000,000
for fiscal year 1976, $50,000,000 for fiscal year 1977,

and $50,000,000 for fiscal year 1978.

DEFINITIONS
Sec. 366. As used in this part --
(1) The term "public building" means any building
which is open to the public during normal business

hours.




(2) The term "transportation controls™ means any

plan, procedure, method, or arrangement, OT any

system of incentives, disincentives, restrictions,

and requirements, which is designed to reduce the
amount of energy consumed in transportation,
except that the term does not include rationing

of gasoline or diesel fuel.
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Mr. GrUNDY. In developing those plans, the States are prohibited
from including federally owned buildings and federally leased
buildings. My question deals with the buildings that are leased. The
State is not allowed to deal with such buil ings even though they
are not Federal buildings. The Federal Government, however, in its
plan does cover federally leased buildings. What happens when the
Federal Government ceases to lease that building and it reverts?
Where does the coverage now fall? Is it covered by the Federal
or State plan? And how do you propose that this be dealt with?

Mr. SANT. Well, I don’t know. 1 suspect that the only thing that
would cover that is a proposal for mandatory building standards
throughout the United States, not just Federal or State or public.
The total residential and commercial structures would be covered
within State building codes or local jurisdiction codes. And. clearly,
any building that is built after those standards become effective will
have to meet those standards no matter who the owner is. That
is our ultimate plan.

But as far as retrofitting, I don't believe they would be covered
under any program. The State, under the grant program that we
have, is required to have a mandatory lighting standard as well as
mandatory building standards in effect. So the State would have some
jurisdiction there, perhaps, under that program.

Mr. GrunDy. Is there the possibility that the building might be
built to be leased to the Federal Government and subject to the
Federal requirements, and then the Federal Government terminates
the lease and the building is not consistent with the State require-
ments: Which requirements would you envision would preempt?
Federal or State?

Mr. SaNT. The Federal requirement, if there was a mandatory build-
ing standard, would certainly preempt anything in the State. It would
require that the State at least meet that minimum standard. If there
is no minimum Federal requirement, then the State standard would
be the only standard in effect. And | would think then the State
standard would take effect if the Federal Government gave up on
its lease.

Mr. GRUNDY. But not until such time as it did?

Mr. Sant. Of course, prior to that time it is covered under the
federally owned and leased buildings provision that we are required
to carry out.

Mr. GRUNDY. Even though those requirements may not be as strin-
gent as the State requirement?

Mr. SaNT. That is correct. But I doubt seriously that that is going
to occur, Dick.

Senator MORGAN. Let me interject a question in here. Is there
any real reason why the Federal Government should be exempt from
meeting the State standards? It has always been a source of irritation
to me and to the average citizen to find in many areas that we
are required to do certain things, whereas the Federal Government
is exempt from doing those things.

Mr. SANT. Well, I really don’t remember the history of the legislative
drafting that well. I think that was considered at the time in the
conference committee, and it was decided that the State should not
preempt the Federal standards, that the Federal standards should be
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set by a common Federal authority to make sure that it would be
stringent enough to satisfy the Congress when it was done. Now,
I presume that was the reasoning of the conferees at the time of
the drafting.

Mr. Panuzio. I think, Senator, there is no question about it. The
most irritating thing to the local government is to find the Federal
Government is exempt. | think wherever standards have been set
by a State government, certainly the Federal Government should ad-
here, at least make the commitment to adhere to those standards.

Mr. SANT. If they are more stringent than the Federal standards.

Senator MORGAN. It seems to me, especially with regard to the
situation that Mr. Grundy was pointing out—where you are leasing
a building that may very well revert back to private ownership or
use within the State—certainly those buildings ought to be required
to meet the State standards.

Mr. SaNT. It only becomes a factor, I guess, if the State standard
is more stringent than the Federal standard. At the present time
it is not the case. and we don't expect it to be the case. But hypotheti-
cally, if that became so, what you are urging is that the Federal
standards be changed to at least meet what the local standard is.
I see no problem with that.

Mr. GrRUNDY. With regards to the Federal plan again. You said
that the Federal Government has 2.8 billion square feet under its
control, and you are developing an applicable plan for energy conser-
vation. 1 have two questions. First, how will you determine what
methods are going to be viewed as cost-effective for incorporation
in that plan? Obviously, the more you include in that plan, the more
the capital requirements are going to be.

Mr. SANT. We have not completed that. We are still in discussion
with OMB. The Federal Government typically uses a 10 percent rate
of return, and it is sort of a bench mark. So far discussions have
included cash flow analysis using 10 percent as the discount rate
as the way of determining the cost-effectiveness on a life-cycle costing
basis.

I don't know whether 10 percent will be the final number that
we agree to, but that is probably close. And it is a figure that the
Office of Management and Budget has used fairly traditionally.

Mr. GrRUNDY. Would you have envisioned that 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 that we look at
the total life of the building as it is best estimated.

Mr. GrRunDY. Do you envision that when the plan is developed
that there will be an accompanying budget estimate of what it would
cost to implement that plan?

Mr. SANT. | suspect so. The number is rather large. We have made
a couple of stabs at that number, and it shocks a few people. It
just gives an idea of what we have come up with in looking at
total square footage of the Federal Government. We get about $2.5
billion as the amount that might be cost-effective.

Now. that 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 that fact.
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Mr. Grunpy. In that regard would you envision that that fund
for implementing that program would be requested from the Congress
en bloc or would they be requested by each individual agency?

Mr. SanT. | think they would be requested by each individual agency
under a common set of criteria so that it is clear that when the
OMB accepts a budget proposal, that it is accepted in the context
of all the agency proposals at the same time. So GSA and the Depart-
ment of Defense and ERDA and the respective agencies would each
submit their own proposal to the Appropriations Committee, but they
would be all under the same set of criteria.

Mr. GrunDY. Let’'s move on to solar energy. The plan that you
are developing and the discussion that we have just had on energy
conservation was for cost-effective technologies. On the basis of your
statements today, if I am correct, you have all stated that solar energy
techniques presently are not cost-effective.

Mr. SanT. In my testimony | wasn’t quite that explicit. I believe
we have found a number of occasions where solar technology is com-
petitive with electric resistance heating. And we have a number of
buildings that are heated with electric resistance heating. Where the
cost of electricity is at a level of 4 cents a kilowatt hour, we think
there is a chance to be cost-competitive right now.

Mr. GRuUNDY. But you are making a distinction between solar heat-
ing compared with resistance heating and cooling.

Mr. SaNT. That is true. Although most cooling is done by electricity
as well, solar cooling is still being developed and is not yet cost-
Justified. However, solar water heating is cost-justified in many regions
today, while solar space heating is generally only cost-effective in
comparison to electric resistance heating and then only in areas where
the cost of electricity is above 4 cents a kilowatt hour.

I don't know whether that is your experience or not.

Mr. Panuzio. | was trying to comment before, as 1 understood
your question, on whether or not retrofitting of the buildings, whether
or not we found the solar energy to be cost-effective 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 statement now.

I have a different point of view on new buildings and new construc-
tion than I do on retrofitting. I think retrofitting is costly, and |
don’t know whether or not it would be cost-effective. But I think
on new buildings if you include escalation in money, fuels and so
forth it could be in the course of a 10 to 20 year period under
certain conditions and in certain locations.

Mr. Grunpy. Maybe Dr. Mannella should answer this question.
At this stage in the development of solar technologies what is your
judgment on the advisability of proceeding principally through the
demonstration grant program method, where solar energy is viewed
as a research and development project as opposed to going through
the typical traditional appropriation funding mechanism where solar
energy installations are handled as part of your normal government
budget process?

Dr. MANNELLA. | am not sure the point is very clear. I think that
we agree with statements that you have heard here that retrofitting
in existing buildings with solar technology alone is going to be very
difficult to justify on a cost-effective basis.
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If it is possible to retrofit those buildings with certain 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 practices with energy-conserving techniques, then you
might be able to get the load for the heating and cooling down
to the point 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 components in the
marketplace. And this is only going to come through significant
production that is generated by demand. ERDA’s program in the
solar technology is oriented toward developing these kinds of com-
ponents and these storage techniques that go along with making an
energy source.

So I guess | am saying that the important thing is to generate
the demand out in the marketplace so the industry will be stimulated
to produce the components at a competitive price.

Senator MORGAN. Dr. Mannella, that very point is what I understand
to be one of the real problems. The demand is not there sufficiently
for manufacturers to devote their resources to the manufacture and
the marketing of the solar units and so forth. What are we doing
in government, what are you doing, or what do you know that we
are doing, to generate the demand? Are there any programs whereby
we are—I don't like to use the word “subsidize”—maybe pick up
part of the cost for home builders who will use these technologies
and monitor them in order to create the demand and also to accumu-
late data on which to base our research?

Dr. ManNELLA. Exactly, Mr. Chairman. We feel if we get the basic
information out there regarding the economic facts of this kind of
system plus the decreased dependence on oil as a fuel, that this
will go a long way toward creating this demand. We have, for example,
a project right here in Prince Georges County of a solar home, which
is highly instrumented, which we are doing on a combined basis with
the Potomac Electric Power Co. The house will be heavily instru-
mented, and we will, over several heating and cooling seasons, get
data on the actual operation of that system.

Senator MORGAN. But I take it that system is a custom manufactured
system. You say you have a product here. That really doesn’t create
enough demand for a manufacturer to produce these products at
a low enough cost so that they can be purchased by the man who
really wants to buy one and install it in his house. What are we
doing in that area?

Mr. SANT. Let me add to that. In fact, | would like to submit
for the record the Draft Guidelines and Draft Implementation Plan
for the Solar Energy Government Buildings Project which address
this in detail. It is just an outline draft, but I think the committee
could benefit by at least our first attempt at drafting those guidelines.
(See Appendix B, p. 123.)

We find that the government 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 water heaters in the barracks of the Department of Defense
could get around a 6- to 7-year payback. That is kind of the first
level of priority.
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The next level of priority would be solar heating retrofit beyond
the demonstration level where we can create a commercial market
for things that are now commercially viable. What ERDA would con-
tinue to do would be demonstrate in areas where that commercially
available product is not quite there yet or where it is not going
to meet those cost-effectiveness criteria.

So I think viewing these things together you may see that we are
trying to significantly expand the market that is available for these
projects.

Senator MORGAN. Are there commercially available solar heating
and cooling units on the market now for an individual homeowner
who wants to move forward in this area?

Mr. SANT. There are not anywhere near the number of solar systems
as gas heaters, or other current commercial systems. Solar heating
systems are available not by the major manufacturers but generally
by small manufacturers. The same thing holds true with solar water
heaters.

Senator MorGaNn. | don’t know whether this is original with me.
But one of the things | have heard is that because there is so little
demand for solar energy, that there really aren’t enough systems
available to really get a feeling of how they will work. Perhaps if
the Federal Government could provide “X* dollars—we’'ll say $5 mil-
lion—that would be very little—to subsidize homeowners who wanted
to install solar heat. This would pay the difference between conven-
tional—I think one of you mentioned it this morning—to pay the
difference between conventional systems and what would be the cost
for solar systems on the condition that they would install it and
keep data.

Would this create enough demand for these systems so that some
of the manufacturers would go into this field?

Mr. SANT. That is possible.

Mr. Panuzio. Unless you have a big buy, you are not going to
have the manufacturers going into the design of this. One of the
problems | see with the big buy is that unless we have enough demon-
strations to really get people involved and to understand it and to
accept it, then the big buy isn’t going to work.

In other words, if there is a general feeling on the part of the
guy in the street that he is really not sure about this whole game
and he doesn’t have enough information about it and isn’t convinced
yet, he is not going to do it.

I think this is a two-step process. I think the government is going
to have to make the big buy so the manufacturers are willing to
build up and make these at a reasonable price. Before that there
is going to have to be some substantial belief on the part of the
people that are going to buy them that it works.

I think that is where some of these demonstration projects, if they
can be accelerated and more can be done, can be helpful.

Mr. SANT. There is also a tax credit 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 credit for people wishing to
install solar devices. That is one other way of approaching the
problem.

Senator MoORGAN. Did I not hear one of you say this morning
that there is a provision where you can assist in the purchase of——
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Dr. MANNELLA. You may have been referring to the provision in
the Solar Heating and Cooling Act which provides for demonstration
of solar heating and cooling units. And | believe that 144 units are
planned in that demonstration. The total that will be demonstrated
is several thousand. The 144 is the first installation. And the dollar
figures provided for that are in the neighborhood of $60 million.

Senator MORGAN. Dick tells me that is in part a HUD program.
I get two reactions.

Dr. MANNELLA. HUD is implementing the residential part of that,
but it is an ERDA program.

Senator MORGAN. You said this morning that you have a demonstra-
tion project in Prince Georges County. There is one out at the Air
Force Academy that | 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 there is some means you can come up with whereby
we could promote enough uses of solar energy so that some commer-
cial manufacturers could get in there.

We will say that I am going to buy a new house, but 1 am not
really willing to take the full risk myself; however, I would be willing
to share the risk. If 1 could get some assistance, and if you had
enough others across the country, then you might get some of your
major manufacturers to commit more resources.

Dr. MANNELLA. Some of the items that | mentioned—for example,
the house in Prince Georges County is perhaps not really justified
to call it a demonstration. It is an experiment. We are going lo
get technical data out of that that is going to guide the future of
our program.

| think the sort of thing that you are talking about that would
in the aggregate contain enough units to get enough data on a large
geographic area and create a small demand for the units are the
several thousand units that are called for in this solar heating plan.

Mr. SANT. «A heat pump should be considered a solar device. A
heat pump is now commercially available by the major manufacturers,
It really uses the solar principle, and it is very cost-effective in many
cases now. And we have been pushing very hard on that end. I
don'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 Government wanted to provide
mortgage rates at somewhat less than commercial rates to those who
would be willing to build homes, install an energy-saving device such
as a solar system and could get their system at a reduced price
which they would pay off over the terms of their mortgage, it might
generate a little interest.

Senator MORGAN. There are a lot of possibilities. 1 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. 1 will talk about them
later.

Mr. GrunpY. Thank you, Mr. Chairman.

Obviously. the issue here ultimately is not only getting the
technology to the marketplace but getting the information on the
technology transferred to the people who are making decisions.
Someone is going to have to make a decision of not going the tradi-
tional way in favor of such as solar energy.
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Dr. Mannella, in your statement you mentioned that part of your
research activity is directed at assisting State governments in formulat-
ing State energy conservation plans. In this regard how do we get
your agency’s results transferred into the market? Is there a formal
procedure that is evolving here as a preferential way that the Adminis-
tration sees for getting information on new technologies to the decision
makers? Or are you planning to rely on the development of the
FEA guidelines associated with State energy conservation plans as
a principal vehicle of transferring this information?

I know that it has not been the subject of this hearing, but the
concept of an energy conservation extension service has been
discussed. What is the thinking of the Administration on this point?

Dr. MANNELLA. As far as ERDA is concerned, I think we have
not really completely finalized our thinking on this for several reasons.
When we look at the total amount of information that we want to
disseminate, we find it consists of many different categories and is
going to go to different groups of people.

We are working with industries and we are working with the build-
ing sector. We are working with other Federal agencies. I don’t think
there is going to be one single final mechanism that we use. And
we are really in the process of examining the possibilities right now.

Mr. SANT. We have testified that at the present time we would
not favor the enactment of the energy extension service only because
we have these other mechanisms that the Congress has put in place,
particularly the State program, with the thought that the States could
implement that through the University Extension Services or any other
procedures they would like to institute. And we would like to give
that a try before we duplicate that activity or in any way overlap
it.

That is our current program, to try to make that as effective as
we can and see where the gaps are that we can fill through some
other mechanism.

Mr. GRUNDY. As far as this transfer of information on the various
projects which are under way by ERDA under the Solar Heating
and Cooling Demonstration Act you make reference to State and
local government buildings and private buildings. There is very little
in the testimony today, at least, of an equivalent activity on Federal
buildings. Am I reading the testimony right? If so, what is the reason
for this?

Mr. SanT. I think the Solar Heating and Cooling Demonstration
Act was designed for the private sector and not for public buildings.
All of ERDA’s demonstrations are certainly directed at the private
sector. It is our intention in submitting these draft guidelines to expand
in the government use as well. The amount of dollars has not been
determined as yet because we really have not done a complete inven-
tory. But that is the process that we are in right now.

Mr. Panuzio. We have some demonstration programs, as | com-
mented, Saginaw and Manchester, both of which have been supported
for approximately $900,000—$430,000 on Manchester and $350,000
on Saginaw—in addition to which we have got the study going in
the 10 regions for the 20 buildings to be retrofitted from existing
inventory and the use of the Topeka Building with regard to some
energy-saving devices—not use of solar energy, but use of energy-
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saving devices. But Saginaw and Manchester are solar collectors them-
selves and, 1 think, are supported by ERDA.

Dr. MANNELLA. There are half a dozen projects of that sort that
are either under the purview of GSA or ot[:cr government agencies,
including ERDA.

Mr. GrRUNDY. | realize the numbers are not the same, but one
of the bills before the committee refers to the selection of 40 federally
owned buildings to be used for demonstrations. Do you have any
feeling, at this point in time, on how this number relates to the
programs evolving on solar energy and heating?

Dr. MANNELLA. Well, I think that the six or so projects that |
just mentioned are the current evolution of that demonstration pro-
gram,

Mr. GRUNDY. But the program of ERDA as it relates to demonstra-
tion per se is much broader than that in terms of total number
of buildings. The obvious question is, if the government is encouraging
the private sector to demonstrate new energy technology, why are
they not taking an equivalent stand with respect to their own facilities?

Mr. Panuzio. We are dealing with 20 potential retrofits for the
Federal Government plus the two we have talked about. And where
the Act calls for 40, 1 am sure that that is a goal that could be
reached. So I think we are talking along the lines of doing something
in the Federal Government so as to affect the private sector. I don't
think we are asking the private sector to do any more than we are
doing with our Federal buildings.

In other words, we are talking 20 and 1 am sure there are others
in the other sectors.

Mr. SANT. The Department of Defense is planning 55 solar buildings.
I don't know what is happening in other agencies, 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 that the funds for this activity are
being appropriated to ERDA and then handled on a transfer-of-funds
basis?

Mr. SANT. Yes, that is the way the demonstration projects are
handled. However, for the Solar Energy Government Buildings Project,
the funding would not be channeled through ERDA or FEA but
would go directly to the construction agencies.

Mr. Panuzio. 1 would assume if they went beyond the demonstration
projects at the point where we are saying each individual agency
would come in with their own plan, I think the demonstrations are
going to be supported by——

Mr. SANT. The noncost-effective things are going to have to be
funded with demonstration moneys where the cost-effective things
can be done under the normal process.

Mr. GrunDY. In terms of appropriations process, moneys would
be handled through ERDA?

Mr. SANT. Yes, for the demonstration projects, but the process
for the proposed Solar Energy Government Buildings Project is still
to be determined.




Senator MORGAN. Gentlemen, I think we have covered it pretty
well. 1 want to thank Dick for developing the line of questions. As
he said, this is a new approach, but I can get more from the testimony
if I listen rather than have to formulate all the questions.

I would like your comments on whether or not you think these
projects are already being done. Mr. Sant, I believe you indicated
that most of them really were. But 1 would like to pin it down
so I can say, “Yes, here are the demonstration projects; FEA or
ERDA is already doing them,” or “They are not doing them.” Also,
for all three bills I would like a comparison of what these bills will
require and what you are now doing. When the committee comes
to analyze the record, to see what we should come up with, if
anything, we will be better able to talk in specifics rather than
generalities.

Thank you very much.

[Whereupon, at 11:35 a.m., the subcommittee recessed, to recon-
vene subject to the call of the Chair. |







APPENDIX A

MEMORANDUM FROM RICHARD GRUNDY







!
ITHNGE MAMDOLIN, W, VA, CHAIRMAN
HOWARD M, BAKTE, JE., TEN
JAMES L. EHLEY, WY,
mOSENT T, BTAFFORD, ¥T.
JAMIER &, W CLUNE, IDAND

L3 A Wlnifed Hlales Henale

. RARWY METER, CHIEF COUMBIL AND CHIEF CLERR COMMITTEE ON PUBLIC WORKS
=i s i el WASHINGTON, D.C. 20510

EDMUSS . SO, MAME

April 5, 1976

MEMORANDUM

Senator Robert Morgan, Chairman
Subcommittee On Buildings and Grounds

Richard D. Grundy
Senior Professional Staff

Energy Conservation and Solar Energy Programs
for Federal Buildings
As you are aware, on Thursday, April 8, 1976, legis-
lative hearings, begun last year, will be reconvened at
9:30 a.m. in Room 4200 to further examine energy conser-

vation and solar energy programs affecting Federal build-

ings and federally-assisted buildings. The announced

purposes of this hearing are --

--first, to examine the status of energy con-
servation, including solar energy, programs
by Federal agencies with respect to public
buildings, with particular emphasis on Federal

buildings;

--second, to Teview the statutory basis for such
Federal programs; and

--third, to ascertain the state-of-the-art for
the application of energy conservation, including
solar energy, methods and technologies to Federal
buildings and federally-assisted buildings.

In addition, the witnesses have been requested to

address the technical and economic feasibility for

(99)
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implementing the three bills pending before the Committee:
§. 2045, the Federal Facilities Emergy Conservation and
Utilization Act of 1975; S. 1392, the Energy Conservation
in Buildings Demonstration Act of 1975; and S. 2095, Con-
servation and Solar Energy--Federal Buildings Act of 1975.
The invited witnesses were -~

The Honorable Jack M. Eckerd

Administrator

General Services Administration

The Honorable Robert C. Seamans

Administrator

Energy Research and Development Administration

The Honorable Frank G. Zarb

Administrator

Federal Energy Administration

The actual witnesses will be confirmed on Tuesday,
April 6, 1976 (see Attachment A).

The premise behind these hearings and the proposed
legislation is that there is no reason for treating
Federal buildings differently than similar buildings
in the public and private sector; energy conservation,
including solar energy, practices, where practicable,
should be employed for all buildings. ‘Moreover, the

Federal government has an opportunity to display leader-

ship in implementing sound energy conservation and solar

energy practices in new Federal buildings and in developing

sound technical approaches for retrofitting existing

Federal buildings.
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Since last November's hearings by the Subcommittee,
the Energy Policy and Conservation Act (P.L. 94-163) has
been enacted providing for development of a 10-year plan
for energy conservation in Federal buildings and for
establishment of Federal procurement policies which re-
flect energy conservation. On March 26, 1976, FEA Ad-
ministrator Frank G. Zarb spoke before the Phoenix
Chamber of Commerce of "the Federal program to identify
a number of Federal buildings throughout the country
which could be retrofitted to use solar energy for
heating and hot water. Providing a market for first-
generation solar technology in existing government
buildings would help in developing the economic infra-
structure necessary to support a viable solar energy
industry." Details of this program were not discussed;

however, the principal statutory authorities for this

program most likely stem from the Energy Policy and Con-

servation Act (P.L. 94-163) and the Solar Heating and
Cooling Demonstration Act of 1974 (P.L. 93-473).

This memorandum reviews (a) the potential energy
conservation savings in Federal buildings, (b) legis-
lation enacted to date, and (c) pending measures before
the Committee on Public Works, as well as other related

bills before the Congress.




BACKGROUND

Almost equal with transportation as a major consumer
of energy is the heating and cooling of buildings. About
9 percent of the total energy consumed in the United States
js for space conditioning (or heating and cooling) of
commercial buildings, while 12 percent is used for similar

residential purposes. When industrial buildings also are

included, more than 25 percent of the United States' total

consumption (or demand) for energy is for the space con-
ditioning of buildings where people live and work.

The November 1974 Project Independence Blueprint
estimated that by 1985 the equivalent of almost 500
million barrels of oil per year can be saved through
an accelerated energy conservation program in residential
and commercial buildings.

As the "landlord" for the Federal government, the
General Services Administration (GSA) controls more than
224 million square feet of space in nearly 10,000 build-
ings. This amounts to almost 10 percent of the 2:5
billion square feet of such space in the United States.
A significant fraction of all the buildings in use today
will remain so past the year 2000. The energy cCOnser-
yation practices employed for this space thus are very

important.
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During Fiscal Year 1975, the Federal government was

charged by the President to reduce energy consumption by

15 percent below that for Fiscal Year 1973. The result

of the program, however, was a reduction of 21 percent

for the first quarter of 1975 over Fiscal Year 1973. The

savings were estimated at 19.7 million barrels of oil

and $181 million in energy costs for the quarter.
Presently there are numerous opportunities to con-

serve energy in new and existing buildings by employing

known methods and technologies by--

--modifying building orientation and con-
figuration on the site, to take advantage
of natural light and ventilation;

--improving the building envelope, such as
thermally improved walls, roofs and windows,
to utilize sun energy when needed and block
it out when not desired, as well as the use
of vegetation to shield against excessive sun
and wind;

--lowering energy use for building illumination

by the adoption of such techniques as task oriented
lighting, the use of natural lighting on the
building perimeter, and the utilization of waste
heat from lights;

--reducing energy for building heating and cooling
systems by such methods as (a) replacement of
constant-volume air circulation systems (which
vary temperature, to provide constant comfort
level) with variable volume systems (which hold
air temperature constant, and vary volume to
maintain comfort levels), and (b) installation

of heat pumps to perform both the heating and
cooling functions at a considerable savings of
electricity.

--reducing energy consumption for vertical
transportation systems; and
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--reducing energy use for domestic hot water

systems.

The GSA's "Energy Conservation Design Guidelines
for Office Buildings," which has “subsequently been TE-
vised, set forth 185 ideas for conserving energy in the
design, construction, and operation of office buildings.
The companion document, "Energy Conservation Guidelines
for Existing Office Buildings" sets forth more than 300
recommendations. (A synopsis of these guidelines is
set forth in Attachment B) Application of these guide-
lines could save between 20 and 30 percent of the energy
consumed in the operation of existing office buildings.
This would amount to a maximum savings of 1.0 to 1.5
million barrels of oil per day (or $13 to $20 million
per day at current OPEC oil prices).

This energy conservation program in Federal buildings
has been administered by the GSA under its general statu-
tory authority, without the mandates proposed in S. 2045,
as well as S. 1392 and S. 2095.

The financial implications of energy conservation
also deserve mention, since additional capital costs
frequently amount to 10 to 20 percent above usual con-

struction costs. During the era of seemingly inexhaustible

energy, our society evolved attitudes, policies, tax laws,

and institutional practices which engendered a powerful

demand for buildings of low first cost.




In marked contrast, the energy efficient building
requires high "front end" costs. In this regard, it is

especially significant that the payback period for such

capital expenditures is from 10 to 15 years. This is about
half the usual time required to recoup investments in
traditional large-scale utility systems.

New buildings and major improvements to existing
buildings, including energy efficient measures, are
financed to a large extent on borrowed funds. The
traditional approach to reduce the risk associated with
this type of debt has been to minimize initial construc-
tion costs as much as possible. This aspect, together
with certain tax considerations for commercial buildings
which favor the economics of higher operating expenses
over higher capital expenditures, make the "first cost"
problem a formidable barrier to the construction of
energy efficient buildings.

It may therefore be necessary to provide certain
incentives to overcome economic and other barriers and
to galvanize action for implementation. Incentives can

be offered in a variety of forms, such as tax credits,

guaranteed loans, subsidized interest rates, rapid de-

preciation allowances, subsidies, or technical assistance.
And the sources of such incentives can range from local
communities to the Federal government. Addressed at

these concerns the Energy Conservation Act of 1976 (S. 2932),

discussed herein, provides Federal loan guarantees for




energy conservation and the House passed H.R. 6860, the
Energy Conservation and Conversion Act of 1975, provides

investment tax credits and other financial incentives.

SUMMARY OF EXISTING STATUTORY AUTHORITIES

The 93rd and 94th Congresses have witnessed enact-
ment of the initial elements of a National Energy Policy,
as well as a national energy research, development, and

demonstration policy. The resultant statutes as well as

pending legislation can be categorized in the following

general functional areas:

First, measures to protect against interrup-
tions in energy supplies, such as the Energy
Policy and Conservation Act (P.L. 94-163)
which authorizes creation of a national system
of strategic reserves and provides general
standby energy emergency authorities; formu-
lation of gasoline rationing contingency
plans; allocation of petroleum and petroleum
products; and programs to meet commitments
under the International Energy Agreement.

Second, measures to reshape and restrain
energy demand such as programs to conserve
energy through the formulation of State
energy conservation programs, modification
of buildings (e.g. Federal buildings),
improved automobile fuel efficiency, and
encouragement of mass transportation faci-
lities.

Third, measures to increase energy supplies.

Fourth, measures designed to reduce dependence
on foreign oil, such as coal conversion.

Of particular concern for the Subcommittee on
Buildings and Grounds are two provisions of the Energy

Policy and Conservation Act (P.L. 94-163) which affect




-9 -

energy conservation in buildings. These sections require
Federal Energy Conservation Programs (Title III, Part E,
Subsection 381 (b); Federal procurement (Subsection 381
(a)), the formulation of State energy Conservation

Programs (Title III, Part C, Sections 361 to 366) .

Federal Energy Conservation Programs

Under Federal Energy Conservation Programs (see
attachment C), the Energy Conservation and Policy Act
(P.L. 94-163) requires the development of a 10-year
plan for energy conservation in buildings owned or
leased by an agency of the United States. This plan
is to include --

--mandatory lighting efficiency standards;

--mandatory thermal efficiency and insulation
requirements;

--restrictions on hours of operation;

--thermostat controls; and

--other conditions of operation.
In addition the Federal plan is to include plans for
retrofitting or replacing Federal buildings to meet
established Federal energy conservation standards.

Implementation of a 10-year Federal energy conservation

plan is conditioned on the use of authority under other

Federal law.

This program is clearly within the jurisdiction of

the Committee on Public Works, as discussed in Senator
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Randolph's remarks during the Senate consideration of

the conference report on this measure (see Attachment D).
Moreover, as pointed out by Senator Randolph, it would

be appropriate that the President designate the General
Services Administration as the lead Federal agency to
coordinate, develop, and implement this 10-year plan

for Federal facilities. (At this time this authority

is being administered by the Federal Energy Administra-
tion.)

Moreover, the formulation and implementation of
this 10-year plan will involve major Federal expenditures.
At the present time there is no assurance that this will
be undertaken consistent with the GSA's Guidelines for
New or Existing Buildings (or equivalent guidelines).

In addition, the Federal funds required for implementa-
tion are unlikely to be submitted to the Subcommittee

on Buildings and Grounds for authorization; rather the
monies will be buried throughout the Federal budget, for

individual agencies.

Federal Procurement

The Energy Policy and Conservation Act also contains
energy conservation requirements affecting Federal pro-
curement. The President is required to develop mandatory

standards to govern Federal procurement policies and to

assure their implementation (Attachment C, Subsection 381(a)).
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Similar authority is proposed in S. 2045,

State Energy Conservation Plans

In order to encourage the States to establish
energy conservation programs and formulate energy con-
servation plans, the 1975 Energy Policy and Conservation
Act (P.L. 94-163) authorizes $150 million in grants-in-
aid to assist States in this regard. 1In summary, in

order to be eligible for such Federal assistance pro-

posed State Energy conservation programs (and plans)

must include among their provisions:
--mandatory thermal efficiency standards and
insulation requirements for new and renovated
buildings (except buildings owned or leased by
the United States);
--mandatory lighting efficiency standards for
public buildings (except public buildings owned
or leased by the United States); and
--mandatory standards and policies relating to
energy efficiency to govern the procurement
practices of such State and its political sub-
divisions;

as well as programs to promote the availability and use
of carpools, vanpools, and public transportation (except
that no Federal funds provided under this part shall be
used for subsidizing fares for public transportation);
and a traffic law or regulation which, to the maximum
extent practicable consistent with safety, permits the
operator of a motor vehicle to turn such vehicle right

at a red stop light after stopping. In addition, the
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the State energy conservation plan may include --
--restrictions governing the hours and conditions
of operation of public buildings (except buildings
owned or leased by the United States);and

--restrictions on the use of decorative and non-
essential lighting,

as well as transportation controls. Upon the basis of

the State energy conservation plans the FEA Administrator
must establish energy conservation goals for 1980 for each
State consistent with technological feasibility, financial
resources, and economic objectives, taking into account
population trends, economic growth, and the effects of
national energy conservation programs.

For these purposes the FEA Administrator is to
formulate Federal guidelines. However, from the stand-
point of the Subcommittee on Public Buildings and Grounds
there are two policy issues of concern: first, buildings
owned or leased by the Federal government are specifically

exempted from the State energy conservation programs (and

plans). Since such programs are a requirement of Federal

programs, it seems only reasonable that the Federal govern-
ment should adopt a leadership posture regarding buildings
owned or leased by the Federal government.

Second, there is no statutory requirement that the
FEA Administrator consult with the GSA when formulating
Federal guidelines for new and renovated buildings,
despite the GSA's leadership and generally recognized
expertise. There thus is a considerable potential for an

overlap and duplication of effort.
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RESEARCH, DEVELOPMENT AND DEMONSTRAT ION

The Federal research and development program on

energy conservation and on solar heating and cooling is

set forth in the following four statutes enacted in 1974

by the 93rd Congress --

--The Energy Reorganization Act of 1974 (P.L. 93-438)
vested in ERDA the overall responsibility for Federal
energy research, development and demonstration.

--The Federal Nonnuclear Energy Research and Develop-
ment Act of 1975 (P.L. 93-577) provided specific
Federal goals for ERDA's programs.

--The Solar Energy Research, Development and Demon-
stration Act of 1974 (P.L. 93-473) established a
national solar energy program and provided for the
transfer of this program to ERDA. This Act also
required ERDA to establish and operate a Solar
Energy Data Bank.

--The Solar Heating and Cooling Demonstration Act
of 1974 (P.L. 93-409) provides the basic framework
for the Federal solar energy demonstration program.
The Act initially directed NASA to develop solar
energy systems and demonstrate these systems in
commercial applications and directed HUD to demon-
strate these systems in residential applications.
The Act also directs HUD to establish and operate
a Solar Heating and Cooling Information Data Bank,
and to develop performance criteria and test pro-
cedures for solar heating and cooling systems.
However, the solar energy functions of NASA and
NSF were transferred to ERDA on its creation.

In the context of these hearings the Solar Heating
and Cooling Demonstration Act of 1974 is of particular

concern.

Solar Heating and Cooling Demonstration Act of 1974

The Solar Heating and Cooling Demonstration Act of
1974 (P.L. 93-409) calls for HUD to develop interim and

definitive performance criteria and to establish procedures




for product certification. To date, interim performance

criteria for solar heating and cooling systems have been
developed for HUD by the National Bureau of Standards.

In their first round of proposals, HUD awarded 143
solar heating units to dwelling units in 27 states and
Puerto Rico: 44 of these grants were offered to builders,
developers and similar private organizations; 8 were
made to local governments, housing authorities and
similar public bodies; two were to Indian tribes; and
3 went to universities.

Out of the 143 dwelling units involved, 102 were
single family dwellings, and the balance were in multi-
family units. In turn, 34 of these involve only domestic
water heating; 98 units involve heating systems (all but
2 of these also include domestic hot water); and 11 units
will combine heating, cooling and hot water systems.
Among these 33 units involve retrofit of hot water or
heating and hot water installations; while the rest are
in new construction.

Under the Solar Heating and Cooling Demonstration
Act of 1974, several Federal agencies also are under-
taking related programs. For example, the DOD is in-
stalling 50 solar heating units in family homes at 11
Army, Navy, and Air Force installations. In addition,
the DOD has identified a 6-year $1.35 billion Energy
Conservation Investment Program to retrofit existing

buildings.
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Similar programs by other Federal agencies can be
assumed, at considerable expense to the Federal govern-
ment. However, as for the Federal energy conservation
program, the solar heating and cooling demonstration

program for buildings owned and leased by the Federal

government is not subject to Congressional review. In

addition, the expenditures are disbursed throughout
the Federal budget, with the actual total expenditures

unknown.

PENDING LEGISLATION
Several measures concerning energy conservation,
including solar energy, are currently pending before
the Committee on Public Works. The principal measures

are --

--S. 2045, the Federal Facilities Energy
Conservation and Utilization Act of 1975,
introduced by Senator Randolph on June 27,
1975, and passed by the Senate during the
93rd Congress as section 6 of S. 2176, the
National Fuels and Energy Conservation Act
of 1973 (See Senate S. Rept. 93-526), and
as H.R. 11565 (S. Rept. 93-654) which died
without a House-Senate conference;

--5. 1392, the Energy Conservation in Buildings
Demonstration Act of 1975, introduced by
Senator John Tunney on April 9, 1975; and

--S. 2095, the Conservation and Solar Energy--
Federal Buildings Act of 1975, introduced on
July 10, 1975 by Senator Gary W. Hart and
cosponsored by Senators Philip Hart, Hathaway,
Humphrey, Javits, McIntyre, Nelson, Pell,
Randolph, and Sparkman.
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In addition there are several bills directly or
indirectly affecting energy conservation before other
Senate Committees such as S. 2932, the Energy Conser-
vation Act of 1976; the House passed H.R. 6860, the
Energy Conservation and Conversion Act of 1975; and
the House and Senate passed H.R. 8650, the Energy Con-
servation Buildings Act of 1976, which are discussed
herein.

S. 1392, the Energy Conservation in Buildings
Demonstration Act of 1575

The Energy Conservation in Buildings Demonstration
Act of 1975 (S. 1392) establishes an energy conservation
demonstration program for retrofitting selected existing
Federal, State and municipal buildings. The measure
requires the FEA Administrator, in consultation with the
Director of the National Bureau of Standards and appro-
priate architectural and engineering societies, to
establish procedures for identifying buildings as
candidates for retrofitting. Provision is made for the
selection of at least 40 Federally owned buildings to be

retrofitted. The GSA Administrator is empowered to

solicit proposals and award contracts for the design

and installation of energy conservation equipment.
Federal matching grants are authorized on a three-to-

one basis for retrofitting State and municipal buildings.




115
<Y 7

In addition, S. 1392 requires Federal agencies to
prepare an energy utilization analysis and energy-economic
analysis for each building to be constructed, repaired,
or maintained under their supervision. The measure also
directs that energy utilization and cost data be indi-
cated in prospectuses submitted for approval.

The measure requires the GSA, in consultation with
FEA and the Office of Federal Procurement Policy, to
survey all Federal procurement in excess of $10,000 from
the viewpoint of energy conservation, and report to the
President and the Congress, recommending improvements.

The measure also directs GSA to submit an annual
report to Congress of their activities under this Act,
and directs each Federal agency to examine their build-
ings and report to the Congress on improvements that
could be made to conserve energy.

The measure authorizes $300 million to carry out

the purposes of this Act.

S. 2045, the Federal Facilities Ener
Conservation and Utilization Act OE

The Federal Facilities Energy Conservation and

Utilization Act of 1975 (S. 2045) directs the GSA
Administrator, after consultation with other agencies,
to publish energy conservation and management guidelines
and provides that the guidelines shall include informa-

tion on all variable factors that may affect energy
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conservation and utilization, such as architectural
features, site orientation, building composition,
energy consumption practices, new techniques, and
energy expended in manufacturing and handling the
basic materials used in construction, repair, or
maintenance of such buildings. (These guidelines are
modeled after the pguidelines already issued by the GSA.)

The measure also requires Federal agencies to prepare
an energy utilization analysis and an energy-economic
analysis for each building to be constructed, repaired,
or maintained under their supervision. The bill also
directs that energy utilization and cost data be indi-
cated in prospectuses submitted for approval.

The measure also directs GSA, in consultation with
FEA and the Office of Federal Procurement Policy, to
survey all Federal procurement in excess of §10,000
from the viewpoint of energy conservation, and report
to the President and the Congress, recommending improve-
ments.

In addition, the bill directs GSA to submit an
annual report to Congress of their activities under this

Act, and also that each agency examine their buildings

and report to the Congress on improvements that could be

made.

S. 2045 authorizes $7,500,000 to carry out the

purposes of the Act.
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S. 2095, the Conservation and Solar Enmergy--
~ Federal Buildings Act of 1975

The Conservation and Solar Energy--Federal Buildings

Act of 1975 (S. 2095) directs the GSA Administrator and
the Secretary of Defense (DOD), in consultation with each
other, to develop and publish consistent guidelines
assuring that the most effective and efficient energy
conservation measures are incorporated into the design,
construction, renovation, and operation of Federal and
Federally-assisted buildings. In addition, the measure
directs that these guidelines shall be developed in
accordance with the energy related studies and findings
of the Energy Research and Development Administration
(ERDA) and the Federal Energy Administration (FEA).
These guidelines also are to incorporate the use of
solar energy systems into the design, construction,
and renovation of such buildings.

S. 2095 directs that the guidelines shall apply
with respect to all new and existing buildings, and
related procurement activities. Moreover, each

agency shall, to the maximum extent feasible, follow

such guidelines in all of its other activities, including

those involving leased space. In this regard, each
Federal agency proposing to construct, acquire, or
lease a building is required to submit a detailed

"life cycle energy cost analysis" to GSA or DOD. In
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addition, no Federal agency may purchase any item oT
equipment, having as its purpose the generation, utili-
zation, or conservation of energy, unless a detailed
1ife cycle energy cost analysis of such item is sub-
mitted by the seller.

In addition, the measure directs the Administrator
(GSA) and Secretary (DOD) to submit to Congress, as part
of every prospectus, an "energy use analysis" with respect
to the construction, acquisition, or leasing of any new
building to which the proposed guidelines are applicable,
and incorporate the findings into plans and specifica-
tions for the building.

The bill also directs that an inventory and energy
use analysis be made of all existing buildings under GSA
and DOD jurisdiction, indicating improvements that should
be made to utilize the best energy conservation measures,
and also the use of solar energy systems.

S. 2095 provides that, where a construction or re-
habilitation cost limitation may be, or has been,
established by law or otherwise, this maximum may be
increased if installation of solar energy oOr other
special energy equipment is proposed. In addition, the
measure provides that any excess cost permitted, due

to installation of solar or special energy devices, are

to be taken into account in determining the value of

the building with respect to all future transactions.
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Moreover, the GSA and DOD are directed to jointly

prescribe regulations, specifying types of energy equip-

ment that will qualify a building for these benefits,
and procedures for computing the extra dollar value.

The provisions of S. 2095 also apply to Federally
assisted buildings, including those involving mortgage
guarantees, and also Postal Service buildings or leased
space.

The measure authorizes such funds as necessary to
carry out various provisions of the act but omits

specific dollar amounts.

OTHER MEASURES

S. 2932, the Energy Conservation Act of 197

Another bill, the Energy Conservation Act of 1976
(S. 2932), was introduced on February 5, 1976, by
Senators Kennedy, Hollings, Jackson, Magnuson, and
Pearson, and jointly referred to the Committees on
Banking, Housing and Urban Affairs, on Commerce, and
on Interior and Insular Affairs. The principal features

of the measure are --

--Federal loan guarantees (not to exceed $10
billion at any one time) for financing energy
conservation improvements, with priority for
homes and small business, including farms.
Industrial energy users not able to obtain
financing from commercial sources could also
qualify for guaranteed loans. Interest rates
subsidies for residential consumers and small
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businesses are provided to reduce the lending
rate to 5 percent with not more than 20 percent
of the loans to be subsidized at a rate of 2
percent.

--Use of State governments as agents of the

Federal government in preparing and carrying

out State energy conservation implementation

programs to provide consumer information,

energy audits, loan procedures, and installa-

tion of energy conserving materials; and

--A Federal grant-in-aid program of $50 million

annually for 4 years to assist States in de-

signing and carrying out their State conser-

vation implementation programs.

These loan guarantees would be made solely for the
purpose of reducing the amount of energy used in residential,
commercial, and public buildings and in manufacturing plants
and small businesses. Only permanent improvements, such
as insulation, storm windows, solar energy equipment, Te-
vamping of ventilation systems, heat pumps, and heat
exchangers, can qualify for Federally guaranteed loans.
Also, loans would have to be repaid with the projected
savings that are realized over the life-cycle of the

energy conserving facilities.

H.R. 6860, the Ener Conservation and
~Conversion Act of 59

Among its provisions the Energy Conservation and
Conversion Act of 1975 (H.R. 6860) contains the following
authorities:

Five-Year Amortization--Five-year amortization

(rather than regular depreciation) would be

provided for certain equipment that would conserve
0il and gas, including equipment that would use
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waste as fuel, solid waste recycling equipment,
solar energy equipment where the investment credit
is not claimed, shale oil conversion equipment, coal
processing equipment, coal slurry pipelines, and
deep mining coal equipment. In general, the 5-year
amortization provisions would apply after March 17,
1975, and before January 1, 1981.

Investment Credit Modifications -- The investment
credit of present law would be extended to insula-
tion installed after March 17, 1975, and before
January 1, 1978, in a structure which was in
existence on March 17, 1975, and which was used

on that date in a trade or business. The invest-
ment credit would also be extended to solar energy
equipment installed after March 17, 1975, and
before January 1, 1981.

The investment credit would no longer be avail-
able in the case of an air-conditioning or heating
unit which is placed in service after the date of
enactment of the act. In addition, the investment
credit would not be available in the case of any
electrical generating property fueled by petro-
leum or petroleum products, including natural gas,
which is placed in service after April 17, 197S.
This latter provision would not apply in the case
of certain binding contracts in effect on April 17,
1975, and in the case of certain lease-back trans-
actions.

Insulation of Principal residence -- An income
tax credit would be provided to an individual for
expenses incurred with respect to the insulation
of that person's principal residence (if the
residence was in existence on March 17, 1975).
The term "principal residence" would include a
rented dwelling unit. The credit would equal

30 percent of the first $500 of insulation
expenditures (a maximum credit of $150). The
credit would be available with respect to
insulation expenditures made after March 17,
1975, and before January 1, 1978. Qualified
insulation would include regular insulationm,
storm (or thermal) windows and doors, or

similar items (such as weatherstripping and
caulking) designed specifically and primarily

to reduce heat loss or gain of a building, if
such items have a useful life of at least 3
years and meet performance standards prescribed
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by Treasury Department regulations (in consultation
with the Federal Energy Administration and the De-
partment of Housing and Urban Development).

Residential Solar Energy Equipment -- An income

tax credit would be provided to an individual

for expenses incurred with respect to the installa-
tion of solar energy equipment in, on, or connected
to that person's principal residence,. The credit
would be available in the case of an existing

or newly constructed principal residence. In
order to qualify, the original use of the equip-
ment must commence with the taxpayer, and the
equipment must use solar energy to heat or cool

the building or to provide hot water for use
within the residence. The equipment would be
required to meet interim or definitive perfor-
mance criteria prescribed by the Secretary of
Housing and Urban Development.

The credit would equal 25 percent of the first
$8,000 of expenditures, for a maximum credit of
$2,000. The credit would be available with
respect to expenditures made after March 17, 1975,
and before January 1, 1981.

H.R. 8650, The Energy Conservation Buildings Act of 1976

The Energy Conservation in Buildings Act (H.R. 8650)
passed by the House of Representatives on September 8,
1975 (H.Rept. 94-377), and the Senate on March 3, 1976
(S. Rept. 94-623), requires the Secretary of Housing and
Urban Development to formulate energy efficiency standards
for new commercial and residential structures throughout
the United States. Guidelines for commercial buildings
are required within 18 months of enactment and for

residential structures within three years.
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SOLAR ENERGY GOVERNMENT BUILDINGS PROJECT (SEGBP)*
IMPLEMENTATION PLAN DEVELOPMENT

1.0 PROGRAM OBJECTIVE

The Federal Energy Administration proposes a five-year program to
assist in accelerating the establishment of a commercial solar heating
and cooling industry in the United States. This program has been des-
ignated the Solar Energy Government Buildings Project (SEGBP) and is the
subject of this document.

2.0 APPROACH TO THE OBJECTIVE

The heating and cooling of buildings and the provision of domestic
hot water consume at least one quarter of all the energy used in the
United States. It is generally agreed that a substantial portion of
this energy could be economically furnished by the sun if a wvigorous,
efficient solar heating and cooling industry existed, in place of the
present small and struggling industry. In order to encourage the de-
velopment of such an industry, the National Program for Solar Heating
and Cooling has been developed. This program includes research and
development activities designed to improve the technology of solar
heating and cooling and to develop better understanding of the con-
straints and barriers to its widespread use, a demonstration program to
develop realistic cost and performance data for solar heating and cool-
ing systems and to demonstrate their viability to the building industry
and the public, appropriate programs of education and information dis-
semination, and a commercialization program.

Even if efficient, reliable solar heating and cooling systems were
available, if public understanding and acceptance of the concept were
high, and if governmental and institutional barriers to their employment
were removed, an economic barrier would remain. Such systems, manu-
factured in small numbers by essentially handicraft methods, would be
too expensive to generate a mass market. On the other hand, a mass
market is required to justify the adoption of mass-production and cost-
cutting techniques and to build up the network of materials suppliers,
fabricators, installers, servicers, and financiers which will constitute
a viable industry.

The Federal Government owns or leases approximately 450,000 build-
ings containing 2.8 billion square feet of floor space. The SEGBP will
use this vast Federal building inventory to provide a significant early

_market for solar hot water and space heating equipment (space cooling
and dehumidification will be considered for subsequent efforts.)

*A glossary of acronyms and technical terms is included, starting on
p. 18.
1
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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 solutioms.

2.1 Spectrum of Impacts

Those who have proposed the SEGBP are moderately optimistic about
its chances for success. Lt 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 thg
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
coBts).

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.

2
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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.
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4.0 DEVELOPMENT OF IMPLEMENTATION PLAN

The SEGBP has been under consideration for the past year, with
substantial interagency coordination and FEA/ERDA contract support (see
Section 4.1 below).

FEA, in conjunction with the appropriate agencies, is developing a
detailed Implementation Plan., Work is proceeding toward completion of a
draft Implementation Plan, detailed guidelines regarding the Project's
objectives and goals, and, with special emphasis, analysis of the costs
and benefits of the Project. The detailed Implementation Plan should be
completed by August 31, 1976. Figure 1 presents the schedule for devel-
oping the Implementation Plan. The Plan (Phase 1) will provide the
direction to implement immediately the first operational steps of the
Project (widespread assessments and decisions to use solar technology
where cost-competitive and not precluded by mission comstraints).

Also, the Plan will detail the costs and benefits of conducting the life-
cycle cost analyses on a "should-cost" basis (i.e., costs anticipated
when the system under consideration is produced in volume quantities
substantial enough to initiate use of automated production techniques)
and prepare recommendations for the appropriate level of Federal sup-
port.

4.1 Contract Support

The following contracts and interagency agreements will provide
support to FEA in developing the final Implementation Plan.

4.1.1 Preliminary Development Support

The MITRE Corporation, McLean, Virginia, has supported FEA in de-
veloping this present document, including the Draft Implementation Plan
(Attachment). MITRE is now supporting FEA in the preparation of a
revised Draft Plan, incorporating agency comments and support contractor
inputs.,

4.1.2 Policy Section and Support

A Federal Contract Research Center, selected by competitive pro-
curement, will assist the FEA to prepare the policy chapters of the
final Implementation Plan, by preparing drafts and incorporating approp-
riate support contractor and agency inputs and comments; and will
collaborate closely with the NASA effort (Section 4.1.3, below), by
supplying policy materials for implementation chapters and reviewing
NASA drafts, to ensure internal consistency in treatment of policy.
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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, ete.),
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.




ency 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.

(¢) 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 bullding construc-
tion responsibilities, agencies involved in RD&D relevant to solar
heating and cooling, and agencies having related policy respomsibilities
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:

o 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
e 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 recommendationms, 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, economie,
institutional) perceived by the agency in accelerating SHACOB
(solar heating and cooling of buildings).

10




139

Based on the above discussion, and other information, any
agency assessment of SEGBP with respect to specific strategies
to be included or avoided in Phase 1I.

Any analysis performed by the agency to investigate SHACOB
potential.

4.2,2 RD&D Support Agencies

Agencies engaged in research, development, and demonstration in
areas important to SEGBP should develop and submit the information in-
dicated below:

4.2,2.1 National Aeronautics and Space Administration

(A) Survey of state of the art
(1) Collectors

(a) Air
(b) Liquid

Conversion systems
(a) Heat exchangers
(3) Storage systems
(4) System integration

(5) Controls

4.2.2.2 Energy Research and Development Administration

(A) Survey of state of the art
(B) Description of RDA&D activities

(1) Technology areas being considered under R&D

(2) Objectives of Demonstration Program

(3) Commercialization schedule for solar components and
systems

(4) Residential demonstration schedule

(5) Commercial demonstration scheiule

(C) ERDA's role in commercialization

(1) RFI, RFP, PON mechanisms
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Information dissemination activities

(1) Procedures to assure the latest advances from RD&D
(industry and Federal) are incorporated, on at least an
annual basis, into the SEGBP procurement arrangements.

Discussion of performance standards
Discussion of industry stratification
Discussion of producer incentives
Discussion of LCC procedures

4.2.2.3 National Science Foundation

(A) Discussion of technology transfer

(1) Possible approaches to make SEGBP industry participants
responsive to technological innovations

(B) Discussion of producer incentives
(C) Discussion of Total National Value

(1) Identify national impacts of SEGBP implementation (qual-
itatively)

(2) Recommend procedures for quantifying SEGBP impacts

(3) Recommend procedures for internalizing impacts in "should-
cost" of solar systems for use in Government buildings

(D) Discussion of information dissemination.

4,2.2.4 National Bureau of Standards

(A) Discussion of information dissemination
(B) Description of intermediate minimum property standards

(1) Materials
(2) Construction
(3) Testing and Evaluation

(a) Recommended testing procedures
(b) Testing procedures that may be incorporated to
expedite assessments

(C) Efforts toward consensus standards
(D) Methods for determining building heating and cooling loads

(1) Description of National Bureau of Standards Load
Determinations (NBSLD)

(a) Applicability
(b) Cost of implementing

12




141

(2) Discussion of other possible load models
(a) U.S. Postal Service (USPS)
(b) American Gas Association (AGA)
(c) Others
(3) Possible expeditious methods for assessing building loads

(D) Discussion of LCC procedures

4.2.3 Policy Support Agencies

Agencies engaged in the development of policy relevant to SEGBP
should develop and submit the following information:

4.2.3.1 Small Business Administration

(A) Optimum stratification of industry
(B) Possible incentives to promote small business participation

(1) Establishing distribution networks

(2) Centralized capital-intensive facilities

(3) Small business set-asides

(4) Producer loans and/or tax credits or deductions
(5) Capital formation problems of small business
(6) Reduction of "red tape"

(7) Federal support in qualification testing

4.2.3.2 Experimental Technologies Incentives Program (NBS)

(A) Outline present results of policy experiments related to LCC
(B) Description of strategies to encourage agency participation
(C) Description of following procurement-related issues

(1) Performance Specifications
(2) 5 LEC

(3) Value incentives clauses
(4) System purchasing

(5) Initiative purchasing

Discussion of standards, certification, economic, and enveloping
regulations consideration in terms of:

(1) Strategy

(a) Legislative changes
(b) Agency-initiated changes
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Goals

(a) Standards development

(b) Codification

(¢) Rates and rate structures (reflective of needs for
technical change)

(d) Definition of "envelope" boundaries




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. 1Its 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 protecticn 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 Limitationms

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 I 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 computatioms.

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.
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3.9 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.

3.10 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.

3.11 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.
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GLOSSARY

American Gas Association
American National Standards Institute

American Society of Heating, Refrigeration and Air Conditioning
Engineers

American Society for Testing and Materials
Coefficient of performance

A rate applied to estimate the present value of future costs
or savings

Department of Defense

Energy Resources Council

Energy Research and Development Administration

Experimental Technologies Incentives Program. A program
administered by the National Bureau of Standards, designed to
develop means to use the leverage of Federal procurement to
encourage the adoption by industry to beneficial innovations.
Federal Energy Administration

Federal Energy Management Program

General Services Administration

Department of Health, Education, and Welfare

Department of Housing and Urban Development

Life-cycle costing. A method of calculating the cost of
equipment by aggregating first costs with operating, mainte-
nance and indirect costs over the projected life of the
equipment

National Aeronautics and Space Administration

National Bureau of Standards

NBS Load Determination




NPS
OMB
RD&D

Retrofit

SBA
SEGBP
SEIA
"Should-

Cost"
Basis

Total
National
Value

GLOSSARY (Concluded)

National Science Foundation

Office of Management and Budget

Research, Devlopment and Demonstration

To install solar equipment on an already existing building;
usually replacing or supplementing conventional heating equip-

ment

Small Business Administration

Solar Energy Government Buildings Project

Solar Energy Industry Association

A costing system under which the first costs for equipment,
which are used in LCC computations, are the costs for equip-
ment estimated to be achievable through mass production,
rather than the present cost of largely tailor-made systems.

The total value to society of a course of action, including
not only direct economic benefits but such benefits as natural
security, improved balance of payments and protection of the
environment, which are difficult to quantify.
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DRAFT IMPLEMENTATION PLAN
SOLAR ENERGY GOVERNMENT BUILDINGS PROJECT

1.0 EXECUTIVE SUMMARY

Solar heating and cooling of buildings (SHACOB) has the potential
to effect a large saving in the Nation's oil consumption. If this goal
is to be achieved, aggressive strategies must be implemented to overcome
the technical, economic, and institutional barriers that block commer-
cialization.

One such barrier to commercialization is the lack of adequate scale
and infrastructure in the solar heating and cooling industry. The Solar
Energy Government Buildings Project (SEGBP) has been proposed to help
resolve this problem. SEGBP will be an active procurement effort,
designed to create an interim market through the purchase of solar
systems for use on government buildings, thus offering the industry an
opportunity to capitalize the costs of developing production and dis-
tribution capabilities. At the same time, relationships will be de-
veloped between the manufacturers, suppliers of raw materials, and dis-
tributors, possibly to the extent of developing production linkages.
Development of relationships with the construction and the heating,
ventilation, and air conditioning (HVAC) industries as well as labor
unions will also be encouraged. :

In addition to providing this interim market for solar devices,
SEGBP will directly decrease the amount of conventional energy consumed
by the Government for heating and cooling of buildings. This will be
done by encouraging or requiring that life-eycle cost (LCC) analysis
procedures are used in making HVAC procurement decisions in both new and
retrofit situations, and that solar equipment be installed when appro-
priate.

In carrying out this strategy, SEGBP will include a number of tasks
including:

. Quantify production and cost goals for adequately stimulating
industrial development

Develop standard LCC and building performance assessment
procedures

Define management and funding optiomns

Disseminate information concerning assessment procedures and
solar equipment performance

Carry out assessments
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Define a procurement schedule

L] Develop procurement strategies.

Implementation of SEGBP will require the cooperation of many
Government agencies. Applications will be made on installations managed
by such agencies as DOD, GSA, HEW, VA, NPS, and USPS. Policy analysis
assessing the effectiveness of Project strategies in achieving the
commercialization goals will be carried out by FEA, ERDA, NSF, and ETIP.
ERDA and NASA will provide technical support in system design and evalua-
tion. Overall coordination of Phase I of the Project, the development
of an Implementation Plan and its submission for approval by OMB and
ERC, will be the responsibility of FEA.

Responsibility will be assigned later for execution of Phase II
of the Project:

Phase 11

. Assess Government buildings inventory and planned construction
for possible solar applications, using LCC on an individual
building basis.

Purchase solar systems for Government buildings whenever they
are competitive with conventional systems on a life-cycle cost
basis including the "should-cost" feature when appropriate.
Such procurements should be made in a manner to maximize their
favorable impact on the 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 instrumentation or
reporting requirements that would increase operating costs).




154

2.0 GOAL OF THE SOLAR ENERGY GOVERNMENT BUILDINGS PROJECT

The Solar Energy Government Buildings Project focuses on one primary
goal: to help stimulate industry development and the formation of an
industry infrastructure. In pursuing this goal, SEGBP will attempt Co
create a significant interim market for solar systems by encouraging
their use in Government buildings, thus giving the new solar heating and
cooling industry an opportunity to capitalize automated production facili-
ties. In order to do this, SEGBP must include the following:

Encourage the use of life-cycle costing (LCC) methods for the
design of new Government buildings or extensive Government
renovations, and the subsequent use of solar systems when
cost-ef fective.

Encourage LCC methods in reviewing present Government heating,
cooling, and hot water plants and their subsequent retrofitting
with solar systems when cost-effective.

Develop Government procurement procedures that will effectively
lead agencies to utilize solar heating, cooling, and hot water
systems, and industry to develop its capacity to supply such
systems.

With the realization of this goal and these objectives, an industry
will be formed, producing at a level of production high enough to permit
the costs of solar heating systems to be reduced to approximately 50
percent of present systems costs. Exact cost reduction goals will be
determined as one task of the Project. Product reliability and the ex-
perience of installation and service personnel should be increased to a

level sufficient to promote customer confidence.

The Energy Policy and Conservation Act (P.L. 94-163), in Title III,
Part E, Section 381, will affect solar heating and cooling. This Section
mandates the development and implementation of standards for energy con-
servation and efficiency to govern all procurement policies of the Federal
Government, and development and implementation of a ten-year plan for
energy conservation with respect to operation of buildings owned or leased
by the Government. Solar heating and cooling may be viewed as one of a
number of energy conservation measures that may be applied to Federal
buildings.




3.0 IMPACTS OF SEGBP

The SEGBP has the potential for substantial impact on the national
energy situation by leading the way to a significant reduction in the
amount of energy consumed in heating and cooling of buildings, which
currently accounts for at least 25 percent of all the energy consumed
in the United States. According to a 1972 analysis, the energy con-
sumption patterns outlined in Table 3-1 are projected, barring any ef-
fects of any energy conservation or demand reduction measures that may
be taken. Energy conservation can in fact play a large part in reducing
this demand. The Federal Energy Management Program has reduced energy
use by 25 percent in existing buildings, with further reduction possible.
New buildings will be constructed that are twice as energy-efficient as
existing buildings.

This section discusses, essentially, two levels of impact that may
result from the SEGBP: reduction of Government use of energy for heat-
ing buildings and providing hot water, and reduction of total U.S.
residential and commercial energy consumption for space and water heat-
ing. After FY 1979, solar cooling will be included, as proven equipment
for this purpose becomes available.

3.1 Impacts on Government Buildings

The Federal Government now owns or leases approximately 486,000
buildings or approximately 2.7 billion square feet. The Department of
Defense owns approximately 81 percent of Federally owned floor space
(not including space owned by the U.S. Postal Service). The General
Services Administration and the Veterans Administration control the
major part of the remaining floor space, Federally supported institu-
tional buildings are not included in these figures.

A preliminary analyais{z) by DOD has determined that, of the 2.1
billion square feet owned by DOD, approximately 30 percent has the
potential for retrofit with solar equipment (-630 million square feet).
Assuming that 0.2 to 0.5 square foot of collector is required for each
square foot of floor space, the retrofit potential for DOD is 126 to
315 million square feet. Assuming a collector produces 160,000 to

240,000 Btu per sigarc foot per yearI a potential sensible heat produc-
tion of 20.2 x 10" Btu to 75.6 x 10'2 Btu may be realized. Assuming
an alternative fuel conversion to heat efficiency of 50 percent, an
energy saving of 40.4 x 1012 to 151.2 x 10%- may be achieved.

The USPS owns or operates approximately 75 million square feet of
floor space in 36,000 buildings. Of this floor space, approximately
80 percent is concentrated in 750 buildings. It is also noted that
approximately BO percent of the space conditioning energy used by USPS
is used in 750 buildings. Because USPS jointly controls or leases the

4




156

TABLE III-1
ENERGY USED IN HEATING AND COOLING
RESIDENTIAL AND COMMERCIAL
o'’ Beu/yr)
1985 2000

Space Heating 4.69 5.14

011 '3 5.89

Electricity 1.77

TOTAL

Gas
Electricity

TOTAL

Total, Heating and
Air Conditioning

*Syperscript numbers in parentheses refer to list of references on
page 4l.
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remaining 20 percent of floor space, a floor space of 60 million square
feet will be assumed. If, as in the case of DOD, only 30 percent of

the floor space is available for retrofit, the potential solar collector
procurement will be 3.6 to 9 million square feet of collector. Using
the same assumptions as used for DOD, a sensible heat production of 0.6
x 1012 Btu to 2.2 x 012 Btu may be realized, amounting to energy savings
of 1.2 x 1012 to 4.4 x 1012 Bru per year, So the potential impact for
space conditioning in DOD and the USPS buildings alone would be in the
range of 42 to 155 x 1012 Bty per year or 19,300 to 72,400 barrels of
o0il per day in energy savings.

In addition to the potential energy savings from space conditioning,
DOD has determined(3) that the potential also exists for installing over
5 million square feet of solar collectors for producing service hot
water. This would constitute an additional energy production of 1.2 x
1012 Bty of sensible heat or an energy saving of 2.4 x 1012 Bey per year,
or 1,116 barrels of oil per day.

To summarize the impact of the SEGBP on DOD and USPS applications,
there is a potential for saving some 20,500 to 73,500 barrels of oil
per day (see Table 3-2). This does not take into account the signifi-
cant saving that may accrue from installations operated by other agen-
cies, in particular GSA, VA, and HEW. The VA and HEW potentials are of
considerable importance because of the immediate opportunity for install-
ing water heaters at their hospital facilities.

71-545 (Pt. 2) O - T6-11
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TABLE III-2

POTENTIAL ENERGY SAVINGS:
DOD AND USPS APPLICATIONS

Sensible Heat Energy Savings

(1012 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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This very large potential amounts to some 135 million square feet
of solar collector. It can be assumed that 20 percent, or 27 million
square feet of this can be installed during the five-year SEGBP. At
present, total solar system costs vary from $14 to $20 per square foot,
so that the total cost for this installation would be from $378 million
to $450 million. Annual fuel savings (assuming $11/bbl for crude oil)
would amount to $16 million to $58 million per year. The solar systems
would thus pay for themselves in about 23 years. Decreasing component
costs resulting from SEGBP and other activities, and increasing fuel
costs, would cut this payback period substantially. Further, if other
benefits resulting from the use of solar energy were figured into the
cost analysis, the payback period would be reduced even further. Some
of these other benefits are discussed in Sectiom 3.3.

3.2 Primary Energy Impacts

Although the potential energy savings in government buildings are
not insignificant, they are secondary to the potential of the program to
reduce overall consumption of conventional energy. The major goal of
SEGBP is to stimulate the development of a solar industry by providing
an interim market for solar components. As noted above, the potential
demand for DOD and USPS is in the range of 135 to 330 million square
feet of collector. This is approximately a 270- to 660-fold increase
over the size of the present industry.

Assuming that SEGBP would have the effect of adequately stimulating
industry, and that other Federal efforts in developing market demand are
successful, the energy saving would be considerable. An accelerated
commercialization program may possibly achieve energy savings equivalent
to 233,000 barrels of oil per day by the year 1985. (4)

3.3 Other Impacts

Successful implementation of the SEGBP and other programs aimed at
promoting the commercialization of solar heating, cooling, and hot
water systems will result in several hard-to-quantify impacts, some-
times aggregated into the concept of "Total National Value."

Decreasing our nation's dependence on foreign fossil fuel supplies
through the use of solar energy will enhance our balance of trade posi-
tion, Further, development of a substantial commercial capability in
this area will also present opportunities for exporting both techmology
and hardware, thus further supporting our international economic posi-
tion. Success in this program may support, as well as be supported by,
progress in the Experimental Technology Incentives Program (ETIP) being
directed by NBS. Shared experiences may uncover innovations that can
be applied to life-cycle costing procedures in the procurement of other
products consumed in the government sector.
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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 enmergy will demonstrate
a balanced Federal program and an emphasis upon developing clean, inex-
haustible energy sources.
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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:

L.

Optimal use of simulators and other techniques to minimize
ship and aircraft fuel consumption.

Make new buildings twice as efficient as comparable
recent construction.

Retrofit existing buildings to cut energy use 25 percent.
Install load management systems in appropriate buildings.
Set minimum fuel economy targets for both sedans and
trucks to increase fleet efficiency by 50 percent by
1985.

Implement driver education and motivation program for
employees.

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 of 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 0il 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 institutioms, 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

11
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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 allevicte 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.




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 actiom.

4.3.1 Standards: Two-Phase Approach

Commercial application of solar heating and cooling, by small or
large 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-
fzations, 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.

13
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At some point in the standard-setting process, hard decisions will
be made that temporarily jell standards, with the knowledge that sub-
sequent improvements may not be immediately recognized and sanctioned.
This must not, however, discourage significant innovation, and there is
a recognized need for institutionalized quick-response procedures that
will serve to update our standards and criteria.

4.4 Interfaces

As stated earlier, SEGBP is a procurement-oriented project. It will
be conducted as part of the National Plan for Solar Heating and Cooling,
in parallel with the other components of that Plan.

The implementation of Phase II of this Project will be administered,
more than likely, by an agency or group of agencies not yet chosen. FEA
will focus on overall policy issues relating to commercialization. NSF
will work with FEA in analyzing the effectiveness of the program in
meeting the commercialization goals as well as assessing the impacts of
the program in terms of "Total National Value." ETIP will supply guidance
to the agencies involved in the area of "policy experiments” that address
the initiation of procurement procedures that are consistent with the
goals of the Project.
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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;
j.e., it maximizes absorption of energy in the visible light spectrum
(0.3 to 2.0 ym) 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 tramsfer it to the
conditioned air space or hot water system. Heat exchangers include
furnace forced-air heating coils or A-frames, 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 tamks; 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-Hy0 and Hp0-NH; 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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commercialized, but may show promise. Adsorption cooling systems have
not as yet been commercialized, but have been laboratory tested by the
gas industry. They also require high inlet temperatures and may require
replacement of the adsorber medium at regular intervals. The number of
adsorption-desorption cycles is limited by temperature cycling, decompo-
sition, and fouling by particulates in the circulated air. Thus, the
ultimate answers are not clear, but the opportunities for technical
breakthroughs to lower costs, increased reliability and maintainability,
and improved performance are evidently within our technological grasp.

5.1.5 Present Size of the Industry

In a recent survey conducted by the FEA Office of Data, it was
determined that the number of firms presently producing and selling
medium temperature solar collectors (160°F to 210°F) numbered 69. The
quantity of collectors manufactured and sold increased from 136,000 sq.
ft. in 1974 to 276,000 sq. ft. for the first six months of 1975. The
number of manufacturers which produced and sold over 10,000 sq. ft.
increased from one in 1974 to 15 during the first half of 1975.

ERDA has published a catalog which presents the responses received
to a Request for Information issued in June 1975. This catalog lists 28
manufacturers of solar collectors with air as a heat transfer fluid and
91 manufacturers of solar collectors with liquid as a heat transfer
fluid. In total, 444 solar related products including collectors, heat
exchangers, cooling units, controls, collector components, and complete
systems are listed.

5.2 Projected Economics

5.2.1 General

A number of studies have been performed to support estimates of the
economic viability and potential market penetration of SHACOB systems.
Several of these studies are being analyzed to determine their useful-
ness in guiding SEGBP. One such study, cited here in illustration, is
a parametric study of the cost-effectiveness of the installation of
SHACOB systems recently performed at The MITRE Corpnratinn.(aJ Specific
analysis was conducted for each of ten cities representing the various
climatic regions of the conterminous United States. Residential and
commercial buildings, which together consume about 90 percent of all
energy utilized for space heating, water heating and space cooling, were
analyzed(g). One of the major goals of the Solar Energy Government
Buildings Project is to diminish economic barriers to the widespread
utilization of solar energy for heating and cooling. Therefore this
study, having been conducted in the framework of projected reduced
collector costs, is of interest.
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Although the study takes into account a very large number of con-
siderations and variables, further refinements of or changes to the
model structure, or use of different values for certain parameters could
conceivably lead to different conclusions. Therefore, the conclusions
presented here should be interpreted within the framework of the ground
rules, data and assumption employed.

5.2.2 MITRE Study Ground Rules and Data

The following are the basic ground rules and input data utilized
for the MITRE study:

(1) The conterminous United States is divided into eight climatic
regions as shown in Figure 5-1, and analysis is conducted for the fol-
lowing ten cities:

=
o

City Climatic Region
Boston, Mass. Northeast

Washington, D.C. Southeast
Charleston, S.C. Southeast

Miami, Florida South Florida
Bismarck, N.D. North Central
Madison, Wisconsin North Central
Fort Worth, Texas South Central
Grand Junction, Colo. . Mountain

Seattle, Washington Pacific Northwest
Los Angeles, Calif. Pacific Southwest

[=T0" -0 - - BENE-  R R P
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(2) For each of the ten cities, the following four types of
buildings are considered:

Single family dwelling

Multi-family low rise apartment building
Low rise office building

Retail store

(3) The major heating and cooling systems analyzed for each
building type in each city are:

(a) Solar Heating and Cooling (SH&C) - defined as consisting
of a solar collector unit for heating a water storage system and utiliz-
zing heat exchangers for water heating and space heating and hot water
for the absorption cooling system. Electric resistance heating is
assumed as the backup energy source for all three applications. This
system offers solar water and space heating and space cooling.
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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) 1In 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(g)
while the differential costs of the heat pump and absorption air condi-
tioner are taken from a General Electric study.(

(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 Genmeral Electric study(loJ
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., OMB'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." 1In 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.




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, and (2) application will entail a large number of installations
rather than a large volume of collectors. This situation will give the
project an initial thrust into an area where success is relatively
certain., Emphasis on number of installations over volume of collectors
will help create the required distribution networks and installation and
service expertise that will be needed to handle the greater volume of
collectors in the later phases of the project.

As solar heating technology becomes more reliable, heating appli-
cations will begin (1978-79), At first, it is expected that solar
heating components will be applied to DOD installations or other appli-
cations where operations can be closely controlled and monitored until
their viability is certain. At this juncture, applications will be
sought which will maximize public exposure; i.e., post offices, National
Park Service buildings, etc. Applications such as these, again, will
not at the beginning require great volumes of collectors but, rather,
will afford the opportunity for a large number of installatioms. Toward
the end of this period, larger volume applications, particularly within
DOD, will be sought.

Solar cooling and dehumidification are the least advanced of the
solar space conditioning technologies, thus, results of RD&D efforts
will be critical in determining the direction of this phase of the pro-
ject. Because of this, major emphasis will not begin in these areas
until the 1979-81 time period. Initial applicaticns will be sought in
controlled situations. Because these technologies require, in general,
larger installations, this phasing is compatible with the general scheme
of promoting larger volumes of collector procurement in the later phases
of the project.

6.2 Implementation Tasks

In order to carry out the strategy discussed above, a number of
tasks are proposed, including:

(1) Quantitative Goal Development
(2) Assessment Procedure Development
(3) Management and Funding Definition
(4) Information Dissemination
(5) Execution of Assessments
Definition of Minimum SEGBP Purchase Generation Requirements

Development of Procurement Strategies.
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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:

29




NOLLYINIWI1dMI d893§

-9 34n914




182

(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 Definitiom

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 {s worthwhile, those people occupy-
ing decision points are well informed as to the efficacy of this propo-
gition. 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
FEMF.

One alternative would be to fund the participating agency:

(1) TFor the conduct of the assessment (up to 0.1 percent of the
total project cost);

(2) Where the sqlar alternative is the most cost effective on a
LCC basis, fund the agency at a level which would cover the
jncremental 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 assessmént 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 SEGREP.

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 con-
servation 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 Guide-
lines 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 pro-
cedures, 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 109 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 assesgsment:
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 repre-
sents an evenly graduated increase in market demand, suitably distri-
buted over the various regions of the country.
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6.2.7 Procurement Strategies

The procurement strategies should be designed with two objectives
in mind:

(1) Simplicity: Potential solar energy component manufacturers
and vendors should not be subjected to excessive "red tape."

(2) Agency and Industrial Initiative: Participating industries
should be encouraged to commit as much of their own resources
as possible; industries should be encouraged to seek out non-
government markets.

In order to achieve the first objective, potential vendors should
only have to deal with a single agency in each given application.

The second objective in terms of the government agencies, may be
approached by evaluating agencies' proposals on the basis of the amount
of cost-sharing they are willing to undertake with SEGBP in each par-
ticular application. Industrial initiative may be promoted by requiring
manufacturers to seek commercial outlets for their components (e.g., for
every three square feet of collector sold to the government, the manu-
facturer must sell one square foot to the public sector).

The question of large vs. small manufacturers must also be ad-
dressed here. It has been found that the minimum size for an automated
flat-plate collector production line is one million square feet per year
(two 8-hour shifts at 500,000 square feet per shift). Procurement,
especially from new manufacturers, should be sensitive to this limita-
tion.
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APPENDIX A

ACTIVITIES IN THE AGENCIES/DEPARTMENTS

Department of Defense has over 400,000 buildings including 2.1
billion square feet. Some of DoD solar energy and conservation related
activities are:

(1) Energy Conservation Investment Program - designed to make
existing buildings less energy intensive through a proposed $1.35 billion
six-year retrofit program. Of this, $138 million is represented for
FY 1976. Average amortization of these FY 1976 projects is about four
years.

(2) DOD is installing 50 solar heating units in DOD residences
at some 11 Army, Navy, and Air Force installations and also is install-
ing a solar heating and cooling system on a new administration and
c¢lassroom building in Fort Hood, Texas.

(3) DOD is investigating the possibility of heating domestic hot
water for two dispensaries and nine BOQ/BEQs.

United States Postal Service has 33,000 facilities aggregating over
185 million square feet.

USPS has two solar utilization projects:

(1) U.S. Post Office in Ridley Park, Pa., of about 6500 square feet.
The solar system will assist a conventional boiler and air conditioning
system. This experiment will explore economic and practical aspects the
solar system and the' operations and maintenance costs will be measured
for two years.

(2) The Main Post Office in Boulder, Colorado, will be retrofitted
with a supplemental sclar system for heating and cooling. This is a
joint ERDA-USPS proj.ct.

General Services Administration is responsible for 10,000 federally
owned or leased buildings with 250 million square feet of space. Since
85 percent of these buildings will still be in operation in 2000 AD,
retrofit or modification to conserve energy is most desirable.

(1) GSA published a series of three handbooks dealing with energy
conservation in existing and new office buildings.

(2) GSA reduced energy consumption by approximately 30 percent
over two years. There is a potential for a further 10 percent reduction
by making prudent investments.
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(3) In two demonstration projects in Manchester, N.H. and Saginaw,
Mich., B000 and 4600 square feet collectors will be used.

National Park Service. The Visitor Center, Bighorn Canyon National
Recreational Area near Lovell, Wyo., will have a 2500 square feet of
glass-covered solar panels. There will be a rock heat storage system in
the building for heating and cooling.

) O-T6-13
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APPENDIX B
AGENCY COMMENTS

A draft of this document, dated January 22, 1976, was extensively
circulated for review among a number of Federal agencies. Many of the
comments and suggestions received as a result of this review have been
incorporated in the present draft. Other comments are listed below, to
be considered for incorporation in subsequent drafts.

Timeliness of SEGBP

The question was forcibly raised as to whether SHACOB (with the
exception of hot-water supply) is ready to be introduced into the normal
operation of Federal building activities without the close supervision
and tentative approach implied in an RD&D program. If the answer to
this question is negative, it would be more appropriate to consider the
activities covered in this Plan as extensions of the ERDA RD&D program
than as a somewhat separate SEGEP.

Emphasis on Industry

Since the primary purpose of SEGBP is to stimulate the development
of a solar industry rather than to save conventional energy consumption
in Federal buildings, it was suggested that this emphasis be made more
clear through the organization and content of the Plan.

Coordination with Other Programs

Several comments emphasized the necessity of close coordination
with other Federal programs, such as the ERDA Solar Energy RD&D program
and the Federal Energy Management Program (FEMP), expressing a judgment
that the first draft did not adequately stress this requirement. In
particular, it was pointed out that a substantial network of assessment
and reporting, required for FEMP should be used for SEGBP. On the other
hand, some reviewers suggested the inclusion of such activities as
instrumentation and data collection in SEGBP which are extensively
included in the RD&D program and whose inclusion here might be considered
redundant. Both types of comment emphasize the need for coordination
between programs and for overall system optimization.

Funding

Many comments emphasized the need for additional funding to any
agency which is given substantial additional responsibility under SEGBP.
This is recognized as a critical policy question facing project imple~
mentation.




Regionalization

Comments stated that SHACOB is site-specific in its technical
effectiveness and economic viability. This makes regional considerations
important, and recommends the inclusion of FEA Regional Offices as
important participants in SEGBP.

Economic Viability of SHACOB

Several reviewers raised the question as to whether SHACOB would
ever be economically viable at a sufficient level to support an industry,
and consequently whether SEGBP is justified. Some thought the presenta-
tion suffered from over-optimism. Even if SHACOB is likely to become
economically viable, the Plan should not overestimate SEGBP's effective-
ness in reducing costs. In addition, several questioned the specific
estimates of cost reductions, payback periods and their impacts on
marketability. It was pointed out that cost reductions might be expected
in solar collectors, but not in the components of solar systems which
are essentially conventional.

Life-Cycle Costing (LCC)

A number of specific criticisms and caveats were expressed with
regard to the adoption of LCC. It was recommended that LCC parameter
values be determined by Phase II surveys, not during Phase I (Plan
Development). The uncertainties of such parameter values as lifetimes
for essentially untried systems were remarked on. The need for explicit
"eookbook" guidelines for LCC analysis was stated. The building-by-
building nature of LCC was noted, as was the requirement for LCC to
cover the combination of solar and conventional systems used in each
case. It was pointed out that the draft's discussion of LCC assumed
that system reliability could be predicted confidently at the time of
analysis.

Two Levels of Life-Cycle Costing

Life-cycle costing methodology will be used in two ways in SEGBP.
It will guide the assessment of SEGBP impacts at the regional and na-
tional levels, being applied to aggregated categories of buildings. It
will also be applied on a building-by-building basis with full consider-
ation of the specific detailed characteristics of each building, loca-
tion and operating agency, in order to determine for which buildings
solar equipment is in fact cost bemeficial on an LCC basis.

"Should Costs"

The use of "should costs" in LCC computations introduces the possi-
bility of subsidizing systems which may never be economic. 1f "should
costs" are to be used, great care must be taken to avoid this effect.
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Certification and Testing

Reviewers stated the need for certification and testing by approved
private-sector facilities, and recommended that such certification be
made a requirement for system procurement under SEGBEP.

Inclusion of Other Buildings

It was recommended that consideration be given to including such
Federally-assisted buildings as schools, colleges, hospitals, and HUD-
supported low and moderate income housing; also that the project be
designed and implemented in such a way as to encourage emulation by
state, city and county governments. It was pointed out that the FEA
regional offices could participate in this last activity.

Utility Interface Problems

It was pointed out that reducing the total load on public utilities
by such programs as FEMP and SEGBP, while counting on the utilities for
back-up energy poses serious problems for the utilities.

Stimulating Innovation

Although this was mentioned in the draft as a possible problem some
felt that its importance was understated. Acceptance by the Federal
Government could imply approval of inadequate designs, result in pub-
licizing poor performance and consequently damage public acceptance, and
stultify R&D to improve systems. SEGBP should encourage continued inno-
vation and improvement of systems.

Conservation and SHACOB

It was stated that energy conservation must be implemented before
or in conjunction with SHACOB. Solar systems should not be installed on
buildings which are not energy efficient. The design of a solar system
and the assessment of its costs and benefits depend essentially on the
basic energy efficiency of the building.

Federal vs. Public Markets

The distinction between the direct impact of the Federal buildings
included in SEGBF on the solar industry and the much greater impact of
the general public use of solar energy which could be facilitated by the
initial market stimulation of SEGBP should be made clearer in the Plan.

A number of detailed suggestions for improving the text were sub-
mitted, many of which can easily be incorporated in subsequent drafts.
Specific technical scientific and engineering problems were raised,
which will be considered in the appropriate context.
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FEDERAL ENERGY ADMINISTRATION
WASHINGTON, D. €. 20461

JUN 9 1976

lHonorable Jennings Randolph
Chairman, Committee on Public Works
United States Senate

wWashington, DC 20510

Dear Mr. Chairman:

Thank you for your letter of May 17, 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 show how consumer

spending and habits have changed for a wide variety of
energy-related activities since the embargo of 1973-74. DLue
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 guestions about the general insulation characteristics
of housing., fThe 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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Our study of multi-family housing was completed on schedule
last Saptember. One principal conclusion was that the multi-
family housing market is so fragmented as to make a major
program in this area unwarranted at this time. I am supplying
a copy of this study under separate cover.

Finally, we are discussing with the lational ’,3sociation of
home Builders Researcn Foundation a potentially inexpensive
uethod 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 sumnmary 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
uelays we have encountered. iiowever, we will provide all
information mentioned ahove as it is received.

Sincerely,
Frank G. Zarb

rank G. Zarb
Aaministrator

Enclosures
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EXECUTIVE SUMMARY

Relatively little i s known about the characteristics of the multifamily housing
market, particularly as they relate to energy consumption. In this study, sig=
nificant structural characteristics of the multifamily inventory are examined,
consumption patterns determined, present incentives and disincentives to ener gy

conservation identified, and alternative incentives and conservation strategies

developed .

In 1970 there were 9.8 million multifamily dwelling units in the United States

(in buildings with five or more apartments), approximately 15% of the total

housing inventory. Between 1971 and 1974 an estimated 2.3 million units were

added, increasing the share of fotal inventory to about 17%. The largest increases
in recent years have occurred in the southern states; the largest number of apart-
ments are in the Northeast. MNinety per cent of all apartments are located in
metropolitan areas. Approximately half of the multifamily inventory in 1970

was constructed before 1950, a proportion now closer to 40%. Public housing

units are slightly less than 10% of the total multifomily.

Ninety-five per cent of all apartments are rental units; 87% have 2 = 5 rooms in
the unit. The percentage of owner occupied apartments (largely, but not entirely
condominiums and cooperatives) is highest in the South Atlantic and Mountain

states, reflecting the recreation market in those areas.
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Multifamily dwellings are occupied by 19 million persons - approximately 2.1
per unit - constituting about nine per cent of the total population. Multifamily
residents tend to have lower incomes than the rest of the population; 70% had

incomes of less than $10,000 in 1970 compared with 50% of the total population.

Natural gas is the major heating fuel used in multifamily buildings; it is used by
half of all units. In the Northeast, fuel oil is the principal heating fuel,
accounting for 62% of the total. In all other regions natural gas is predominant;
electric heat is most prevalent in the South where it accounts for almost one-third
of the units heating source. Most multifamily tenants pay directly for at least a
part of their energy; two thirds pay directly for electricity, and one-half for

natural gas. The proportion is significontly lower in the west south central states.

Multifamily units are relatively efficient and account for a small proportion of the

total; they represented about 15% of all dwelling units in 1970, but they accounted
for only 8.5% of residential energy consumption. On a per dwelling unit besis, the
greatest consumption was found in the northeastern states, pre=1950 buildings, small

buildings, large apartments, low rise buildings, high income households, and public

ownership buildings. The smallest range of consumption variation was found in age
of structure and in household income . Within the individual apartment, over two-
thirds of the energy consumed is for space heating and cooling, with domestic hot

water another 20%.

Present patterns of consumption, developed during a long period of low cost energy,

have resulted in many obstocles to effective conservation praoctices. Most
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conservation disincentives are related to the low cost of energy in a given situation,
the apparent inability to obtain significant savings, the cost of taking many conserva=
tion actions, the complexity of the energy using systems themse lves, and an absence of
cooperation between tenants and owners. Nearly all owners have taken some initial
first-stage steps to conserve energy as costs have risen rapidly during the post two
years - reduction in heating, cooling, and lighting levels and more diligent main=
tenance practices. Tenants have tended fo cooperate in conservation when asked,

but have a strong likelihood of resuming established consumption practices within a
short time . Tenants often lack basic information to use energy efficiently or to

motivate them to do so.

The cost of energy, when it is high or increasing, is the greatest incentive to energy

conservation = perhaps the only significant one. Conservation actions are taken
largely by the party on whom the burden of cost falls. The strongest and most
imaginative current conservation programs are those undertaken by some utilities;

owner-management groups have acted less frequently.

Incentives for conservation are classified in five categories ranging from the
mandatory to those which are completely voluntary. Regulatory, fiscal, economic
or financial, informational, and educational are the incentive types used as a
framework for analysis. Incentives, in tum, are related to types of conserving
actions and actor groups capable of taking the requisite actions. For purposes of
this analysis, owners, managers, and tenants are considered the actor groups,
capable of taking actions relating to building or equipment retrofit, building or

equipment operation, or dwelling unit operation.
quipment ope g pe
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The analysis identifies strategies or combinations of incentives judged most likely
to stimulate given conservation activities and provides o mechanism for determining
the effectiveness of those activities. Three market segments are identified as having
high potential for energy savings - the northeastern region generally, master metered

buildings as a group, and public housing. Incentive strategies for each are recom—

mended ond a methodology established for developing and evaluating strategies for

other market segments. The wide variation in (or absence of) cost estimates for
conserving actions limits current ability fo refine estimates of cost savings and
economic impacts in specific situations. The analysis does, however, permit

adequate identification of priority conservation programs.




GENERAL APPROACH

Energy conservation potential in multifamily housing units is an area which has not
been explored in detail in the past. Although many persons have identified the
need for greater attention fo this energy consumption sector, relatively little
aftention has been directed specifically ot the consumption patterns of different
types of apartment units, In fact, concern with residential energy consumption
has generally been confined to single~family dwelling unitsor to the residential

sector as a whole.

The overall purpose of this research effort, therefore, was to provide o framework

for the Federal Energy Administration to use in developing marketing programs

directed ot the multifamily component of the United States housing inventory.

Specifically, the study elements were designed to identify the following:

1. Market characteristics of the multifamily housing inventory in the United
States.
The generic types of actions which can be undertaken to improve “ energy
conservation in multifamily units,
The specific types of incentives and disincentives which con operate to
influence conservation actions.
The probable impact of such incentives and disincentives on energy consumption
levels,
Alternative strategies which can be employed through the introduction of

incentives to encourage energy conservation in multifamily housing units,
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The study was divided into four main parts, The first phase was a literature and
source review which included a series of interviews with organizations and individuals
actively involved or knowledgeable about energy consumption in multifomily housing.
This phase also involved the compilation of statistical data describing the multifamily
housing inventory in the United States. Upon completion of the data collection
phase,. key actors, market foctors, conservation actions, and incentives ond dis—
incentives were identified, The second phase then involved the development

of hypotheses regarding the interrelationships between significant elements of the
multifamily housing sector and energy consumption. These hypotheses were then
tested by further interviewing and verificalion in the literature, The third phase

of the study included the formulation of alternative strategies for encouraging

energy conservation, creation of evaluation criteria, and actual strategy evaluation.
The final component of the study wos the identification of critical areas for con-

servation action and the preparation of specific recommendations.

The complex interrelationships between key voriables necessitated an iterative

process of hypothesis formulation and festing, Verification of assumptions and

hypotheses was accomplished by the use of published technical documents, census
reports, unpublished census data, and interviews with the following types of actors:

Apartment owners and managers

Tenant and consumer g roups

Officials of public housing authorities

Representatives of utility companies

Representatives of professional and trade organizations
Field representatives of the Federal Energy Administration




Although detailed explanations of key elements are presented where appropriate
throughout the report, the definitions of basic terms used frequently in the study
are as follows:
1. Multifamily unit refers to a housing unit in a structure with five or
mare dwelling units,
Census division is a geographic area composed of contiguous states with
Alaska and Hawaii included in one of the divisions, There are nine
divisions used by the United States Bureau of the Census for presentation
of census statistics, as shown on the accompanying map.
Census region is a geographic unit composed of two or more census divisions,

as shown on the accompanying mep.,

Conserv?g action refers to an action, such as the installation of insulation

or the lowering of a thermostat, which has a direct impact on the level of
energy consumption in a dwelling unit,
Incentive refers to any action or circumstance which stimulates the undertoking

of a conserving action,
Disincentive refers to any action or circumstance which inhibits the undertaking

of a conserving action,
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MULTIFAMILY HOUSING INVENTORY

Tha pose of this cl er is to present o genercl s sHi : stion of those

s of the multifamily housing inventory in the United States which have
been hypothesized to have o =ant impoct on energy consumption levels,
Although multifamily housing has been a significant component of the ousing
markets of many metropolitan areas, relatively little analysis has been undertoken
of the existing apartment inventory in the country os a whole, Indeed, much more

consideration has historically been given to the tenure choracteristics of the nation's

housing stock than to its structural components,

The mejor source of information used in developing a profile of the multifomily
housing inventory has been the United States Bureau of the Census. While there
is limited published information available about the nation's multifamily stock,
unpublished data conpiled as part of the Census Bureau's 1970 Public Use Sample
provide more detailed descriptions of multifamily housing characteristics, The
base data are summarized in this chopter, and a copy of the computer printout

™

from which the summary tabulations were prepared is presented in the oppendix

to this report

T <yrTata) vantary
According to the 1970 U.S, Census of Housing, there were 2.8 million
multifamily units in the United States in 1970, These units comprised slightly
less than 15 percent of the country's total housing inventory, as shown on
Tables 1 ond 2, Multifamily units occounted for the 1\]9519” percentage of all
yesor-round units in the Middle Atlantic and Pacific statas; they represented

est percantage of all yaar-round units in the East South Central and Wast

South Central statas,
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Most multifamily units were located within metropolitan areas. More than
90 percent of all occupied multifamily dwellings in 1970 were inside

Standard Metropolitan Statistical Area (SMSA's), as compared to 69.1

percent of all occupied housing units. The proportion of multifamily units

within SMSA's was slightly higher for renter-occupied units than for
owner-occupied units, most likely os a result of the number of condominium®

units in resort areas located outside of metropolitan arecs,

According to the United States Department of Housing ond Urban
Development, there were 895.3 thousand conventional public housing

units under management nationally in 1970, OF these units, 89,4 percent

or 801.2 thousand units were occupied. Although there are no data available
on the distribution of public housing units by structure size, the majority

of such units were in multifamily structures, Nevertheless, it is clear that
publicly owned units represented less than ten percent of the total occupied

multifamily inventory in 1970,

Betwzen 1971 and 1974, cpproximately 36 percent of all privately owned
units started and completed in the United States were multifomily units,
Table 4 shows that the total numbar of apartment dwellings completed during
this time period equalled 2,7 million units, Over the same period, 39,000
publicly owned multifomily units storted construction, of which an estimated
35,000 units ware completed, Thus, the estimated gross addition to thea
multifamily housing inventory before adjustment for units removed from

tha stock becausa of fire, damolition, and other factors tataled 2.74 million units.
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In the United States as a whole, the distribu

by size of structure is almost equally divided among

sizes shown on Table €, There ore, howaver, signific

emong census divisions,
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percentoge of units in smaller structures of five o nine units
and 10 to 19 units, Lorger structures account for the greatest number of
units in the Middle AHantic States, equal to almost one=half of the United
States invenlory in this size category. The Mountain States have o high
percentage of units in 10 to 19 and 20 to 49 unit structures, while the
distribution of units in the West South Central States approximates that
of the entire United States,
Yeor Built
As of 1970, almost one-half of the total United States inventory of multifamily
units was constructad before 1950, The decode of the 1950's accounted for
the construction of 1.2 million units, with almost three times that amount

]

constructed during the 1960-1969 period. As indicated on Toble 5, the

Northeast region of the country contains the greatest number of units built

- - . d s x
before 1950, while the southern statss halle the largest number of units buil

after 1960, In foct, more than 50 percent of all multifamily units in the

South Atlontic and West South Central states wera constructed during the 1960's,

The increosing predominance of the southern states in the construction of new

4
multifamily units continued during the 1971 to 1974 period, Tobla § above shows
that 41,1 percent of all unils completed betwean 1971 and 1974 were locatad
in the south, The Nartheast region, which has tha largest total inveniory of
existing multifamily units, accountad for the smallast percentaga of units

completed over the corresponding time period,




TORY

NG _INVEN

HOUSI

Y

O
(=}

7

CCUPIED MULTIFAN

d exactly to figures shown on Table 1.

Totals do not corres

ion.

¢ Research Corporat

Real Estat

i

Sample




in Unit
The overwhelming number of multifemily units in the United States contain
between two ond five rooms. Such units represent 87.4 percent of the

occupied multifamily inventory in the country as a whole, cs shown on

5
Table §. There is relatively little variation among census regions with respect

to percentage distributions of opartment room sizes, olthough the Mountain
ond West North Central states have a higher percentoge of occupied units
in the one to three room categories thon other census divisions. Only one

“ census division, East North Central, hos more thon five percent of its
occupied inventory in the six or more rooms per unit category. The lowest
percentage of units in this category is evidenced in the Pacific States at
2.5 percent of occupied units,

C. Occupancy Chaoracteristics

loic Joruxe,
The vast majority of multifamily units in 1970 were occupied by renter
households. Nationally, rental units equalled 94.8 percent of all occupied
multifamily dwellings as shown on Teble © . Of the 463.7 thousond owner
occupied multifomily units in the country, the greatest absolute number wos
located in the Middle Atlantic States, although such units as o percent of
total occupied units were highest in the South Atlantic and Mountain States.
The East South Central and West South Central States accounted for the

smallest number of owner occupied multifamily units, both absolutely and as

a proportion of total inventory in their respective census divisions,







Percentage Distribution
. it ) S

~Toral Owner enter ~Total

Occupied - Occupied  Occupled  Occupied

Northeast
“Naw Englond 18.1 ) 100.0
Middie Atlantic 166.2 4 / 74 .3 1000
Total:. 184.3 r 7 100.0

North Central
East North Central &64.6 1,401.5 4 100.0
West North Central 19,1 430.7 100.0
Total: 1,832.2 915, 100.0

South
South Atlantic 2 100.0
East South Central Fi 211.7 100.0
West South Central 457.7 y 100.0
Total: 1.771.5 1000

Wesr
Mountain 43, 241.8 y 100.0
Pacifie 78, 24790 #3574 100,0
Total 22,6 1,819.2 : . 100.0

Total United States: 463.7 8,490,1 8,953.8 Jad . 100,0

Source: 1970 U.5. Census of Housing, Real Estate Research Corporation

T1-545 (Pt. 2) O - 76 - 15
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In the United Stotes os a whole family units represented 1.2 percent of

oll owner-occupied units and 36,0 percent of all renter oceyy ad units,

Only two census divisions, the Middle Atlantic and Pacific States, exceeded

the national averages for both types of tenure, os shown earlier on Toble 1,
As o proportionof all owner occupied unils, multifamily units ranged from
0.2 percent in the East South Central States to 2,5 percent in the Middle
Atlantic States. As a proportion of the renter-occupied housing inventory,

multifamily units equolled from 53.9 percent of renter-accupied units in the

Middle Atlantic States to 15.9 percent in the East South Central States.
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Number of Occupants in .N'-ulri.‘amﬂ?_-_Hou:\ing_:_

Table ? shows the estimated numbar of persons residing in multifamily

housing units in 1970, As can be seen, 19,111,000 persons ore estimorad
to have occupied multifamily units in that year, equal to epproximataly
nine percent of the total population of the United States, OF the total
number of multifomily occupants, 94,8 percent resided in rental units,
Although there was some variation in mean household size by number

of units in structure, the overall averoge number of occupants in both
owner and renter occupied multifamily units equalled 2.1 persons per unit,

> MULTIFAMILY HOUSING OCCUPANTS, 1970
(round_e-d to nearest hundred)

Total Estimated Number Estimated Mumber
U_mi_s of P_.-rs-om_/lJn'l} ) of Occupants
FEEQ;_@_-Ocr:up'ned'UnTh
Units in Shructure
D =P 149,800 344, 500
10-19 90,500 ) 3 181,000
20 or more 223,600 469, 600
Total: 463,900 . 995,100
Ff.*n_!_gr_—Occupie_td Units

Units in Shructurs
. Dine Y 282 5,249,500
10~ 19 4,892,400
20 or more 4 7,974,000
Total: 8,493 18,115,900

All Occupiad Units
Units uct

20 or more
Totral:

Note: Data based on sampla, MNumbers do not correspond exactly to Figures shown elsewhere
on other tcbles,

Source: U.S5, Buraou of the Census - 1970 U.5, Census of Housing, Real Estate Rassorch Comaratic
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Mora than 70 percent of households residing in multifamily units in 1970
had incomes of less than $10,000 per year, The distribution of multifamily
households by income leval shown on Table indicates that less than

12 percent of such households had incomes of $15,000 or more. The greatest
percentoge of higher income multifamily dwellers wos recorded in the

Middla Atlantic States, while more than 50 percent of multifamily households

in the East South Central States hed incomes of less thon $5,000 per yeor,

A comperision of the income levels of multifamily housing occupants to all

households in-the United States in 1970 indicates that multifamily households

tended to have lower incomes, As con ba seen below, 28.4 percent of all

households in the country had incomes of less than $5,000, while 39.0 percent
of multifamily households had incomes in this category. In the higher income
brackets, 20.7 percent of all households had incomes of $15,000 or more, but

only 11,6 percent of multifamily househalds had incomes ot this level,

%5, 000- $10, 00~ $15,000- $25,000

§9,099  $14,999  $24,999 ~ &Over  Total
All Households 8.4 30.9 23.0 13.7 4.0 100.0
Hou

Multifamily Units 37.0 32.8 16.7 8 100.0

Source: 1970 U.S, Census of Population, and Toble chove.







»ating Fuel

g to the 1970 U.S, Census, the major heating fuel for

multifamily units in 1970 was gos. Almost 50 percent of all occupied

multifamily units used gas for heating, followed by oil, electricity

and other sources, as shown on Toble'd . There were, however,
significant variations in heating fuel usege by census division. For
example, oil wos the predominant heating fuel in the New England
ond Middle Atlantic States; these hwo census divisions accounted for
81,2 percent of all oecupied multifamily units heated by oil, In the
West North Central and Mountain States, more than three-quarters
of oll units were gus heated, Electric heated units accounted for
the largest percentage of uniks in tha southern states, equal to almost
one-third of occupied multifamily units in each of the three southemn

census divisions,

v Total Energy Usoge

indicates the number of occupied multifamily units using

electricity, gos ond other energy sources for any purpose in 1970, As

can be seen, almost evary multifamily unit in the country used elactricity,

a

nd fully 84,0 percent used gos. As a proportion of total units, gas using
units ware highest in the Middle Atlentic States, where gas wos not the

pradominant energy source for heat, Usege of enargy sources other than

icity ond ges was also highest in e Atlantic States, followed

el

by the Naw England ond South Atlontic States, The smallast percentoge usoge

of other sources occurrad in the Pa -, Fast South Central and Wast South

o)
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Corporation,




Tenant responsibility for the payment of energy costs varies by energy
source and census division.. Table 14 shows users of energy in renter
occupied multifamily housing and the percentage of users who pay
directly for energy costs. The table therefore indicates the percentage

of households which do not have energy costs included in rentol charges.

In tha United States os a whole, 67.0 percent of all multifamily rental
households using electricity were respansible for the payment of electricity

costs in 1970, Almost one-half, 48,9 percent, of all gas users paid

directly for gas charges. A much smaller percentags of other energy

source users was responsible for the payment of additional costs for those
energy types. Overall, 68,0 percent of all renter households in multi-
family units using one or more sources of electricity paid directly for at leost

one lype of energy .,

Tenant responsibility for energy costs wos grectest in the New England,
Middla Atlantic, and Pacific Stotes. In the southern states, a much smaoller
percentage of multifamily renters paid for energy costs directly, Among all
census divisions, the West South Central States showad the lowest proportion

of multifamily renters responsible for energy costs, with less than 30 percent

vt i i % &
of such hauseholds paying directly for one-or-more sources of energy.
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Average Annual Energy Expenditures
Teblels indicotes average annual per unit expenditures for various energy
sources in 1970, The figures represent the average amounts spent by those
multifamily renter households which paid directly for each energy wurce.
The last column shows the averoge total cost of energy for o multifomily
renter household paying directly for at least one type of energy. Since

all such households did not use every type of energy shown, the lost

column is not the sum of the previous three columns,

Overall per unit expenditures for energy were lowest in the Mountain and
Pacific States and highest in the New Englend and South Atlantic States.
Electricity expenditures ranged from a low of $99 in the Pacific States

to $152 in the South Atlantic States, and gas expenditures varied from

$64 in the Middle Atlantic States to $130 in the New England States.

It should be noted that since tenant expenditures for energy were a function
of both utility and fuel rates as well os consumption levels, the expenditure

levels shown are not an exact indication of energy usage.
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PATTERNS OF MULTIFAMILY ENERGY CONSUMPTION

A

Introduction

In order to define what incentives are most significant and which strategies
have more potential, it is necessary to estimate how energy consumption
might vory under differing circumstances, The pattern of energy consumption
in multifomily housing at present sets the limits for effective opplication

of incentives,

The approach that was used to derive variations in the pattern of energy
consumption consisted of the following steps: derivation of total national

multifamily energy consumption; derivation of average per dwelling unit

national multifamily energy consumption; derivation of differences from that

national overage consumption according te various factors that are important
to the multifamily housing market; and reference to a number of sources

for a check on the reasonableness of the variations in per dwelling unit
consumption that were derived,

Total Multifamily Energy Consumption

Energy consumption in the multifamily residential sector for 1970 is
presented in Table . It was determined in the previous chopter that
multifamily units were slightly less than 15 percent of the total residential
dwelling units, Out of total energy consumed in the residential sector,
multifamily housing constituted only 8,5 percent, This demonstrates the
fact that multifamily housing is less consuming per dwelling unit than other
types of dwelling units. If also must be repeated that multifamily housing is
a relatively small portion of the total residential sector, Therefore, the

potential for conservation of energy is small in absolute numbers.
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MULTIFAMILY ENERGY CONSUMPTION

M o,
N Energy Consumption, 1970 (10 ™ BTU)
Multifamily Total Percent
Census Region Residential Residentiol Multifamily

Northeast 489 3,381 14,5%
North Central 225 4,039
South 118 2,469
West 132 1,522

USA Total 11,411

Source: Federal Energy Administration and Council on Environmental Quality, Project
Independence Final Report: Residential and Commercial Energy Use Patterns,
1970 1990, -Prepared by Arthur D. Little, Inc., November 1974, Table Ac,




The voriations by census region reflect the climate differences, os well s
the variations in numbers of dwelling units found in eoch region. The foct
that the Northeast consumes over twice os much energy as any other region
confirms that both factors contribute to the higher level of energy use,

and also indicates where efforts at conservation might be concentrated,

Per Dwelling Unit Energy Consumption

During the course of the survey of current research and literature, it was
found that a full set of consumption factors relevant to the multifomily
housing market was lacking. In order to gear particular conserving
strategies and incentives to this section of the market, it was necessary

to derive such factors, It should also be pointed out, however, that for

the purposes of this assignment, precise mecsures were not particularly

required, but rather order of magnitude variations in consumption would
serve equally well to define where emphasis or particular attention should
be placed. It must be coutioned then that the factors that are presented
here are intended to be descriptive only, and should not be taken as precise
measure. It is our understanding that such refinement of existing meosures
as well os new data are being undertaken, but those measures were not
available for this study, The factors presented show reasonoble variations

and are useful for this assignment but should not be used in other applications,
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Table PER DWELLING UNIT CONSUMPTION FACTORS
Index BTU (10%)/DU/YR

USA Average 1.00 107.6
Geo hic
Norrsl'-\lecst 1.315 141.5
Naorth Central 1.091 117.4
South 618 66.5
West 673 72.4
Age of Structure
Pre~1950 1.038 M7
1950~-1960 754 102.7
1960-1970 957 103.0
Units in Struchure

5- ¢ 1.119 120.4
10 - 19 .982 105.7
20 - 49 .933 100.4 .
Over 50 .932 . 100.3
Rooms in Unit

1 .836 90.0
2-3 .852 9.7
4-5 1.114 129.9
Over 6 1.503 161.7
Building Profile
High-Rise .928 99.9
Low-Rise 1.138 122.4
Master vs Individual Meter
Master Meter 1.350 145.3
Individual Meter .B43 90.7
Household Income
Under ;5,000 957 103.0
$ 5,000-10,000 .95 107.1
$10,000~15,000 1.022 110.0
$15,000-25,000 1.056 113.6
Over $25,000 1.076 115.8
Public/Private Ownership
Private .948 102,0
Public 1.485 159.8

Source: Real Estate Research Corporation
Refer to text for derivation of consumption factors
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The per dwelling unit consumption factors are presented in Table
The details of the derivation are presented below, but in general, the
nalionwide averoge per dwelling unit consumption was calculated using
the energy consumption as reported in Teble and the numbers of
dwelling units from Chapter 3, Table 1. This national average figure
was then set equal to 1.000 on an index and all other factors were calculated
as a variation around that index number, Once all variations had been

calculated, they were simply translated back into BTUs per dwelling

unit per year, One odvantage of this approach is that it allows isolation

on a particular set of variables which can be translated to @ common base
without having to account for other differences in_sources or boses of

data,

The derivations of consumption factors consisted of the following:
o, For the following foctors -- age of structure, units in structure,
rooms in unit, ond household income, data from the Census of
Housing were utilized,
1. Variations in the average dollar costs for utilities and fuels were
analyzed for each of the four foctors. Those average dollar costs
were for rental units only, and included electric, gos, and fuel

sources used within the dwelling unit,

T1-545 (P1. 2) O-T6 - 16
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All of the costs were related to the national averoge dollar costs
for utilities ond fuels, which ore set equol to 1.000 as an index.
Variations for each fector around the notional average were
caleulated according to the following formula:
Observed Avg. Cost - Nationsl Avg. Cost

Index frariation = 6666
in averoge cost) National Averoge Cost

The index (variation in overoge cost) wos assumed fo equal the
index (voriation in energy consumption). This meant that the
degree of variation in average dollar costs would represent the
differences in energy consumption for each variable, and would

ollow conversion of dollar amounts to BTUs,

b. For geographic variations and building profile, the FEA Project
174

Independence Report cited previously was used,

1. The same method outlined previously was used, but national
average BTU consumption per dwelling unit waos used as the basis
of the index rather than average dollor cost for utilities.

Using that base cllows direct comparisons with all other
consumption factors, and therefore shows the types of differences

among factors that were required.

Federal Energy Administration and Council on Environmental Quality, P_EEIEE‘_
Independence Final Report: Residential and Commercial Energy Use Patterns,

1970-1990. Prepared by Arthur D, Liftle, Inc., November 1974,
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For master versus individual metering, the research work for the
Federal Energy Administration by Midwest Research, Inc. was
%
used,
1. The source related that master metered dwelling units consumed
35 percent more than the national average.
Using the proportion of master metered unitson e nationwide

basis to total number of dwelling units, the consumption in

individuall y-metered units wos derived; this was done on the

assumption that 31 percent of multifamily units in the United

States are master-metered.
The index was used to convert master-metered unitswith electrical
service into BTU-equivalents that were assumed to represent all
energy sources in master-metered unils,

For variations due to public or private ownership, date from Citizens

for Clean Air, Inc. in New York City, comparing patterns of consumption

/4
in private ond public multifemily projects, were used,

1. The source related energy consumption in comparcble projects

on a per dwelling unit bosis,

Federal Energy Administration. Energy Conservation Implications of Master
Metering. Prepared by Midwest Research Institufe; cumreniTy underway.

Citizens for Cleon Air, Inc, Energy Use Patterns and Conservation Pot'e_rlr'rals
for Existing High Rise Housing in the City of New York. Prepared by David Soge,
Inc., May 1973,




Assuming o proportion of ten percent public housing and 90 percent
private housing in the multifamily sector, the weighted averoge
consumption was caleulated and set as an index equal to 1,000,
The variations from that average on the index basis were caleulated
and then translated into BTUs, occording to the procedure used

for other foctors.

In order to use this approach, several key assumptions were made:

Q.

Since the Census data were available only for renter average dollar
costs, it wos assumed that the pattern of consumption for owners

wos not significantly different than for renters. This meant that the
avoilable data could be generalized to all multifamily units. [f there

is o bias in the data because of this assumption, the amount of distortion

is small since the number of owner-occupied multifomily units is small

in comparison to total numbers of occupied units = around five percent,
(Table 7 above.,)

It wos ossumed that the vaoriotions in per dwelling unit consumption that
were calculated for 1970 dato would represent present patterns of
consumption, This means that if per unit consumption had increased
from 1970 to 1975, os is likely, the veriations in that consumption
would have increased in direct proportion, The voriations in the

index would therefore still be useful and valid.
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Ce It was also assumed that the increase in consumption was relatively

smoll, so that the base consumption used in 1970 would be useful

for 1975 as well, although a slight distortion is acknowledged., The

price of energy has significantly changed since 1970, but the ph

consumption has not changed significantly,
The Census averoge cost date include only the energy consumed within
the dwelling unit, and usage for common purposes within the building
were ot included. [t was therefore assumed that total energy costs and
hence energy consumption in the building were directly proportional
to dwelling unit consumption, The relative consumption variations ware
applied against factors that included total building consumption, o
the BTU amounts stated have, in effect, been corrected for the
exclusion of common area consumption in the Census data,
All energy consumption factors cited are ot the point of use, and
losses in energy due to generation or transmission have not been accounted
for.
Interesting pattems emerge among the per dwelling unit consumption factors,
As was mentioned, omong the four Census regions, the Northeast is the
most consuming section of the country, on a per dwelling unit as well os
a total basis; consumption per unit is over twice that in the South and West

regions of the country,
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Among more recently constructed structures, there oppears to be little
variation in energy consumption, while older structures (pre-1950)

consume almost ten percent more per unit, For larger buildings, the number
of units in the structure seems not to result in differences in consumption,
while the smollest size structure thot wos analyzed consumes significantly
maore == about 15 percent more. This finding is supported by the foct that

dwellings in high-rise buildings consume cbout 20 percent less than units

in low=rise buildings. These two factors reinforce the idea that larger

buildings -- with less surface to volume ratios and perhaps economies
in operation -- consume less on a per unit bosis. It olso suggests that
larger bulldings ore more likely to be under professional and well-trained

manogement, with more consciousness of energy costs,

There is a very great variation in consumption with number of rooms in

the unit, As would be expected, the larger the cportment, the more energy
that is consumed; the degree of variation moy have been unexpected,
however. It can be portially explained by the way in which the size
categories were set, The most consuming group, over six rooms, consists

of all apartments containing six rooms and over, Thus the consumption

foctor of 161,7 (x 106} BTUs represants some average of all larger opartments,
including but not limited to those with only six rooms, At any rate, one

of the major contributions to energy consumption appears to be number of

rooms in unit,




243
Another significant factor lies in how the dwelling unit is metered,
There is over a 60 percent difference in energy consumption between
units that are master-metered and those that are individually metered.
That difference points out perhops the greatest opportunity for energy

conservation in multifamily housing.

There is less variation in energy consumption with household income than

might have been expected, with consumption ranging from 103,0 to

115.8 (x 106) BTUs per dwelling unit, or about 12 percent difference,

That is less difference than found in number of rooms in the unit end in-
dicates that perhaps a better focus would be physical characteristics

of the unit rather thon the income characteristics,

The second leading variation in energy consumption was found with public
or private ownership, Publicly owned and operated housing was significantly
higher than private multifamily housing. The reasons for this are discussed
in the following chapter, but such a degree of difference suggests that the

opportunity for energy conservation is great in the public housing sector,
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CURRENT CONTEXT OF ENERGY CONSERVATION

A, 1|-'r._._Eu_CLTc__r-:

Present patterns and proctices of energy consumption in multifamily
housing have been established over a long period, during which energy
costs were Tnexpensive and actual costs were declining. Because of the
relative lack of concern about energy, multifamily housing was not
designed or operated with any particular regard to energy efficiency.
Over time, therefore, many obstacles or barriers to energy conservation
have been created and maintained — in terms of building structure,

building systems within the structure, and the habits and lifestyles

of consumers, Because such inefficiencies have been incorporated as

part of existing multifamily residences, the obstacles to energy con-

sarvation will be difficult to overcome.,

The present pattern of incentives ond disi ncentives for energy conservation

is the result of historical practices and customs relating to the costs of

energy, the costs of conservation measures, the availability of information
about energy consumption and conservation, and a number of exogenous

issues relating fo the economics of energy production, multifamily housing,

or both, The most significant charocteristics of such incentives or disincentives
ot present is their interrelationship and complexity, in that one factor is

usually closely related to and dependent upon one or more other foctors,




For purposes of analysis == in the inventory of multifamily housing
characteristics and the variotions in consumption in previous chapters,
as well os in the discussion to follow -- incentives and disincentives
hove been described as though they were individual factors, while
recognizing that any understending of present incentives and dis-

incentives must acknowledge the inherent complexity.

The purpose of this chapter then is to describe how present factors
operate either as incentives or disincentives for energy comservation

in multifamily housing.

A general description of such foctors will be presented, followed by sets
of incentives and disincentives that work in specific cases but that do

not generally prevail ,

Factors Relating o Energy Conservation

1. Disincentives for Conservation

Disincentives to energy conservation relate to four sets of foctors:
The cost of conservation measures, whether real or assumed;
The lack of directly realized benefits from conservation measures
or expenditures;
The ahsence of information about present consumption and about
conservation options ond their effectiveness; and
Structural and economic characteristics of multifomily buildings

ond related regulatory proctices,
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Most disincentives ore ralated to others and apply in varying degrees
fo owner and occupant, It is perhaps the foct that there is this set

of complex interrelationships which mokes many obstacles so difficult
to overcome. Mearly all disincentives ore related to the basic problem
of hostility, suspicion, or lack of communication between owner and
tenant,

a. Cost Related Disincentives

The cost of many conservation measures is o significant expenditure
item for a building owner, especially those which involve retrofit

of buildings or equipment, Current tax laws and the economics of

buildings and their financing tend to restrict the occcumulation

of cash reserves, ond most owners find it difficult to finonce
copital improvements in existing buildings from internal funds.
Following the disappointing performance of their real estate
portfolios during the post two yeors and the shamp reductions
in profitability of many aportment buildings, many lending
institutions are reluctant to moke loons to apartment owners.
High interest rates have added significantly to the real cost of

capital investments,

The payout on conservation expenditures and investments varies
largely in relationship to the cost of energy - and hence savings.
In many coses the apparent or actual poyout period is longer than

owners find economic, and conservation investments are not made,




In other cases, information is not available readily which permits
owners fo calculate probable payout with the degree of assurance
thay require. While the time differs omong situations, few
owners are willing to consider on investment which will not pay

for itself within 3 - 5 years,

The relationship between any individual action to conserve

energy and any ultimate savings is difficult to determine, especially
in those coses where the burden of the cost or the impact of the
savings does not flow directly to the party toking the conservation
action. When the increased cost of fuel can be passed on to
tenants in annual rent increases, the owner frequently has no
motivation to toke actions which do not hove an immediate

savings for him,

The effectiveness of many capital expenditures = storm windows,

insulation, rewiring, heoting plont replacement ~ is dependent

on complementary actions on the part of tencnts, The inability

of the owner to control certain consumption proctices mokes it
uncertain that he will be able fo recover costs through projected

energy savings.
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Owners ore sometimes reluctant to make many copital expenditures

or improvements, without particular regard to cost, because of the

probebility that the physical improvement will be ignored, misused,

or vandalized. Individual meters, thermostats, and radiator valves
are examples of such improvements.

Disincentives Related to Benefits

Tenants are usually unable to see the results of any conservation
actions taken, especially on an individual bosis but also those
taken by the building owner, or to realize any significant benefits

from such octions,

Many apartment tenonts feel that conservation actions they
would toke will not significantly affect consumption in their
building and further that their conservation efforts will enly be
negated by the profligacy of other tenants or will result in

higher profits for the owner, not in any reduction in rent levels,

There is a bosic skepticism on the part of the public ot large

obout the naoture of the energy crisis, the need for serious

energy conservation, and the effect of conservation actions, Energy
conservation in the individual apartment or building is related to
conservation efforts in transportation, industry, and commercial

and public buildings. The absence of o brooder conservation

ethic makes it more difficult to encourage necessary individuel efforts.




Information Disincentives

In the predominant number of situations, the ultimate user of
energy - the occupant - does not pay for his consumption directly,
is not aware of the exact costs he incurs, and does not engage

in the troditional economic morketploce relationship he does

with most other expenditures, There is no readily identifiable

"price tag" attached to most energy transactions.

Few owners or occupants are aware of their present consumption
practices and the costs of those practices in relationship to possible
conservation actions or their potential savings, They do not know
which of their present proctices are most wasteful and which offer

the highest savings potential,

Apartment tenants are rarely aware of the total cost of energy
which they consume = especially that part which is included in

rent - or of the relotionship of their consumption to any historic

pottern or external standard, They do not know whether they are

using "too much" energy or how to find out.

Many tenants lock even rudimentary information about how heating
and cooling systems work, so that they over-control by setting
temperatures much too high or low to achieve o temperature goal

“more quickly,” thus creating imbalances in the total system,
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The typical response to an overheated oportment is fo open a
window, a response which makes opparent sense for the
individual occupant but which tends to cause the total system

to use even more energy.

Heating and airconditioning systems are complex, with many points

of potential waste ond, therefore, many points for conservation

actions. The nature of the system is such that one action may
require another action elsewhere in the system, including the way
in which the system is used by the operator and the consumer,
There are usually not simple, single actions which can result in
significant improvements without other complementary octions.

A boiler can be replaced, for example, but the system efficiency
will be improved only marginally unless all rodiotor valves are

brought to o state of necessary maintenance.

Building owners are often not aware of which conservation
altemnatives will be most effective for their property, or of the cost
ond benefit of taking alternative actions. Insulation in on opartment
building may not oppear to offer much potential for sovings, yet

its impact on the performance of the system may be much greater

than would be expected,for example.

Many building managers lack the technical expertise necessary to
analyze their energy systems and toke appropriate corrective actions,
and they must rely on suppliers of services and products whose
recommendations may not be regarded os reliable or objective.: They

lack o source of information which they consider trustworthy,




E;i_ggp;no_us_msir_lcen?ives

' mony urbon areas, property owners are beset with a number of
cost problems, including energy, but ol increased taxes, increased
delinquencies, higher labor and operating costs, and greatly
increased capital costs, The cost of energy then becomes only one
of many economic pressures and is often one of the most difficult

to offect without significant expenditure or change in operating

practice.

The market for opartments is soft in many areas, cousing owners

to be extremely reluctant to take any steps which would tend to

raise rents and potentially lose competitive position. There are

still metropoliton areos in which "free utilities" are a significant
competitive factor in the apartment market. A similar situotion exists
in many condominium markets where there is a significant oversupply
of units - no builder or owner is likely to take any actions which will

increase the cost of units in a soft market,

Building codes have traditionally lagged both current technology and
larger public need. Energy conservation as such is a totally
new consideration in most building codes, although some states have
moved to take important corrective action vis-a-vis energy con-

servation os hos the FHA, In mony cases, however, these code

changes will result in increased costs, further increasing the cost

of housing, unless there is provision for other chonges for cost

reducing measures.
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In many cities building codes ore written and enforced in

relatively inflexible woys, based on traditional considerations,

which make it procedurally difficult ot least, and economically

and practically impossible at worst, to affect changes in heating,
air conditioning, and electrical systems in apartments. The ability
to change or obtain variances in building codes is typically

limited.

Many environmental codes, often enacted within the past few

years, have had the unintentional affect of reducing the efficiency
of energy systems and thereby increosing overall energy consumption,
Similarly, some changes in both building ond environmental codes
have been based on inadequate information and have not resulted

in the extent of conservation intended.

In some coses consumer groups - including environmentalists,
tenants, legal action groups - have taken strong and effective
public stands on a variety of energy-related issues which have not
been conducive to energy conservation practices. Tenant groups,
for example, tend to press for ceilings on rents which may impair
the ability of owners to take necessary conservation action and to
insulate tenants from the necessity of sharing any burden of
increased energy costs, Owners associations, on the other hand,
hove in some coses pressed to transfer the full increase of energy

costs to tenonks,
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The rate structures of utilities tend to favor lorger consumers,

In the specific case of master metering, conversion to

individual metering in most cases would have the effect of
increasing the per unit cost to individual occupants who will pay
for energy at a different rate than their theoretical pro rata shore
of the energy cost of a total building. Some of the suggested
changes in rate structures, designed to protect certain low-income
consumers, could have the effect of encouraging excessive usage
among consumers whose actual energy needs fell below a flat
minimum rate.

Incentives for Conservation

Present incentives for energy conservation tend to relate principally
to the cost of energy and the availability of volid, believable

information about energy consumption and conservation.

The cost of energy to the tenant or building owner provides the
greatest incentive for conservation; the higher the cost, the

greater the tendency to conserve, In a study undertoken by the

Americon Gas Association, it was found that energy use 1/0s generally
1

more efficient in the high energy cost areas of the country. &

Applied Urbanetics, Inc., Technical Note, Residential Heating Energy
Consumplion Index, Prepared for Federal Energy Administration under Contract
No. 14-01-0001-1676, August 1974,
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In most cases, conservation takes the form of reduced levels
of consumption for heating, air conditioning, ond lighting -

the most direct ond least costly conserving measures,

The effectiveness of cost as an incentive is related to the burden

of the cost, whether it falls on the owner of the building or the

occupant of the opartment, In buildings in which electricity is

individually metered (ond charged) to each unit, consumption is

typically less than in master metered buildings; a study by

the Midwest Research Institute indicates that the difference is on
4

the order of one=third.

When the increased cost of fuel con be passed along to tenants

in rent increases, there may be a conservation incentive so that the

added cost increase is also passed along to the user. Where such

rent increases are not clearly identified or where the tenant

has no reasonable expectation that reduced consumption in the future

will result in rent reductions, there is no incentive to conserve and

perhaps even o disincentive,

Midwest Research Institute, Energy Conservation Implications of Master Meteri

Prepored for Federal Energy Administration under Cor\rrar! Jo. C-04 ~50067-00,
August 1975,
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When residents can be informed accurately not only as to the
amount (in physical units) of current consumption but also Ha
comparison with a previous period, there con be an incentive
to reduce or at least maintain consumption at previous levels,
This is the so-called report card billing which presents the consumer

with a documented record of his energy consumplion pattern over

time and, hence, o benchmark against which to set current
consumption, Atlantic City Electric Company has had such a

program for opproximately two years, and believes that it has

1/
been important in reducing the growth of energy -:cnsumph'on,_

Many utilities have provided their customers with information on the
consumption of various appliances in the home, so that the occupant
can identify those which are large energy consumers and presumably

limit their use.

Cengas in Lincoln, Nebraska hos o program of identifying heat loss

in individual homes through a grophic infrared thermal scanning

technique which permits a visual comparison of structures from

infrared photogrophs. The program hos been successful in bringing

to the attention of thousands of customers their apparent need for

insulation and other thermal protection. The program oppears to have
TS T e

Kurt W, Riegel and Suzanne E. Salomon, "Getting Individual Customers Involved in
Energy Conservation, " Public Utilities Fortnightly, November 7, 1974,




256
been more successful in obtaining serious consumer interest
than the pilot Project Conserve which provided residents with
detailed cost and savings information about conserving measures
for their own home. This limited comperison suygests thot a
greater incentive can be provided by a dramatic example thon

by logical economies.

Some utilities have provided an incentive for their customers to
install insulation by providing for a discount in the price and/or

o convenient installment credit method for spreading the cost over
time. Both Brooklyn Union Gas ond the gas utilities in Michigan
have entered into such a program, While the number of customers
using the plan in Brooklyn is relatively small, the company considers
it an integral part of its conservation progrom. Cengas is considering o
similar progrom to follow up its heat loss identification. While it is
difficult to ossess directly the impact of such "rebate™ programs it is
reasonable to assume that @ meaningful number of the participants
would not hove installed insulation otherwise, The incentive to the
otilities is to free finite energy resources at their disposal for other -

and potentially more profitable - customers,

Some utilities have provided technical assistance to customers to
identify specific conservation octions oppropriate to their structure
or unit, In New Hampshire, the state vocational education system

has begun a program to train students in energy conservation and to

make their tkills aveiloble to lower-income families.
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The Institute of Real Estate Manaogement hos developed a series

of conservation measures for use by apartment managers and has
now launched a pilot demonstration program in 10 regions in which
actual experience will be recorded and compared with previous
consumption. Publicction of these results will provide an informal
set of standards allowing for differences among building types, oge,
energy source, and location which others ‘can use os a performance
standard, The some sort of performance standard has been used in
public housing, but in that case there is a strong bios toward
increasing consumpltion standards which works as a serious dis-

incentive to conservation,

Changes in utility rate structures which price energy in ways which
make high consumption relatively more costly than low consumption
will discourage use of those energy sources, In the recent Pacific
Gas and Electric Company case the California Public Service
Commission stated that a primary reason for adopting on inverted
rate structure was that it is "essential to encourage residenticl

1/
conservation."
Many cpartment owners provide bonuses for managers or maintenance
employees which are based on their ability to reduce certain costs or
meet certain performance stondords, including energy consumption.
In cases where such personnel are members of unions, such bonuses

may not be feasible.

"Pacific GAE Gets o Rate Increase of $213,4 Million, " September 17,'75,




Foctors Relating to Specific Sectors

In addition to the general factors cited previously == principally current
incentives or disincentives to energy conservation, it is olso useful to
identify foctors that work to encourage or discouroge conservaotion in
specific coses, Such description will prove useful for further discussion
and for the creation of energy-conserving strategies in later chapters,

! i Building Owners and Managers

Building owners have responded to the higher costs of energy largely

by reducing heating levels and by more efficient maintenance of heating
and cooling systems, The strong public pressure to conserve energy in
1973-74 created an atmosphere of public acceptance which facilitated
some of their actions. Owners, however, have been generally reluctant
to incur major copital costs to reduce their energy consumption becouse
of a lack of information about the effective steps for them to take, o lack
of copital, and the uncertainty that the savings created would repay
their investments adequately, Many building owners actually own o
building for a relatively short time, ten years or less, both because the
financing available to them is for such periods and because much of the
profit in opartment buildings has been in appreciation over the past 25
years, Special provisions in the tax lows for accelerated depreciation
and other tax shelters hos tended to encourage ownership tumover, in
tum discouraging investment beyond that to maintain marketability of a
building. Thus, the time required for savings to omortize the cost of an
energy conservation investment (including financing costs) is often longer

than an owner's expected ownership of a building.
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The capital cost of retrofitting buildings and equipment is frequently
beyond the financial resources and inclinations of most building owners,
Few of them have the necessary cosh,and all find financing to be costly.
The poyout for such investment is generally viewed as too long or too
uncertain to warrent the investment, Many owners ore sufficiently uncertain
about whot steps to toke and how to implement conservation measures to
preclude their doing anything. Savings which can be achieved by
copital investments ore at least in part contingent upon the system
being operated efficiently by both employees and occupants, and many

owners are skeptical that such complementary actions will oceur, In

addition o the cost of major retrofit actions, they often involve

considerable inconvenience or disruption of building operation.

Cost reduction is the principal incentive for oltering the operating proctices
or standards in a building, Because these actions can be accomplished quickly
ot relatively low cost, most owners have taken o number of such steps,
sometimes with the encourcgement and assistance of utilities and industry
and professional ossocictions. Common conservation actions hove included
reducing the level of lighting in common creas; reducing heat and cooling
in individual units ond in common areas; reducing the temperoture of
domestic hot water; improving mointenance on heating, cooling and hot
water systems; and meking greater allowances for variations in con-
sumption by time of day and season of year, The principal obstocle in
taking such steps is simply the lack of information, and, in some cases,

lock of adequate technical ossistance in corrying them out, Maintenance

employees moy sometimes be reluctant to depart from their established




routines, and building tenants often complain about the changes being
made,

Building Tenants

Whether the occupants of individual dwelling units will toke conservation
actions depends largely on whether they are charged directly for the

cost of the energy they consume. If they are, their incentive to reduce
energy costs results in their reducing temperature levels {or increasing

in hot weather), reducing lighting levels, using appliances more efficiently
and less frequently, and other similar steps within their contral, Occupants
who are not charged directly for their energy consumption have cooperated

in many coses as a matter of public responsibility, often following requests

by building owners, These actions have been short lived for the most

part, however, and continued reminders are required. The general public
understanding of and reaction to the energy crisis is o strong factor in
their energy consumption, obsent of any cost considerations. In many
cases, occupants believe that there Is little or nothing which they can

do individually to affect total consumption in their building, s they

are motivated to do litHe or nothing.

Recognition of the national need to conserve energy has provided an
incentive for occupants to accept lower comfort levels ond to cooperate

in conservation programs, whether they pay directly for utilities or not.
Distrust of owners' motives and actions has worked in the opposite direction,

however, and coused some accupants fo disregard conservation actions,
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Failure to receive or understand appropriate information about
comservation programs has served to increase tenant distrust in many

instances,

Utilities and Other Suppliers

Utilities and other energy suppliers have an indirect role in conservation.
They have been motivated by o number of economic factors to work with
their customers to reduce consumption. The need to reduce peak load
requirements, to ensure more adequate supplies for o growing customer
baose, and to have some flexibility to provide for priority customers have
served os incentives together with the desire to contribute to the alleviation
of a national problem, As a result, the utility industry hos become a
major source of information about energy conservation end, in some
instances, technical assistance. A number of utilities began such programs
well before 1973, and all have eliminated programs te promote high levels
of consumption.

Regional and Geographic Variations

The cost of energy, which varies substantially among regions, is o
predominant factor in whether conservation actions will be taken by
any group - owner, occupant, or utility, In the lowest energy cost
regions, there is typically neither the economic nor the psychological
incentive to take significant conservation actions, Areas of the country
which are dependent upon imported fuels, those distant from domestic
natural gas supplies and hydroelectric sources, and those isolated from

major energy networks have been affected most by higher costs and are
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most sensitive to o range of incentives in order to reduce the

cial study by the Americon Gas Association

consumption, A s

a are the

found that states in the Southwest, Louisiana, and Flori

least efficient users of energy for residential heati
1/

we-days. At a different level, Detroit

with appropriate

correction For heat

Edison found thet consumption tended to be somewhat higher in

2/
suburbon apartments than those in the central city, The difference in
consumption is associated partly with differences among tenants and

structural charocteristics of opartment buildings, but for whatever reasons

L
U

rhan apartment dwellers apparently use more energy than do their

urban counterparts,

The principal ¢ cteristic of o building related to energy conservation

is whether or not energy is delive to residents in a way which permits

costs to be caleulated and chorged directly to each unit, In most

apartment buildi el rciol

tricity is sold to the building at o com

rovided to individual te

rate and

ants a3 part of their rents. This practice

own as master metering and has been found to be associated w

in which the cost of electr

s, Inc.,

leral Energy A

ted to Edison El

ctric Institute




263

vsually at o higher per kwh rate, Owners of older buildings often
have a greater incentive to take conservation octions than those in
newer buildings because they may be able to rea greater savings
more quickly, becouse inefficiences of equipment or buildings may
be greater than in newer buildings. In the case of many older
buildings, however, the cost of effective actions is so great that it is
beyond the owner's financial means, Mony older buildings require
major structural renovation to become energy efficient. For example,
in newer buildings the oddition of storm windows may create a significant
savings, in some older buildings, t existing window units may have to be
replaced in addition to adding storm windows, High-rise and high
density buildings use less fuel for heating and water heating than low-rise
buildings, reflecting the fact that they have a smaller relative surface
exposure where heat loss will oceur,
Management Arrangements
The ownership of an apartment building - whether it is public or private -
and the management of the building - whether by the owner, a resident
manager, or @ managing ogent = is related to the effectiveness of various
conserving actions and the incentives appropriate to encouraging them,
ing ond much publicly assisted housing is financed in ways
e not tended to crecte economic and psychological incentives
for cost savings: they do not have to operate ot a profit. The practice

of utility ollowances and payment of excesses by renters according to @

standard estoblished by HUD oppears to act os a disincentive for energy
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conservation since it provides for outomatic escalations of the allowances
as energy consumption increases. The mancger is regorded by many os
the key to energy conservation - whether in a private or public building -
since it is he who implements the conservation actions, mointains the
efficiency of the system, interacts most closely with the tenonts. The
ropidly growing practice of including tenants in the management of
buildings - through tenant mancgement corporations ~ may provide o
substantial incentive for conservation as tenants obtain a better under-
standing of the financial implications of high energy consumptions levels.
Income Variations

The socioeconomic charocteristics of occupants oppears fo be related

to consumption patterns, although the reasons for differences are not clear

or well understood. A study of customers of the Pacific Gos and Eleciric

system found that lower income customers were consistently higher consumers
1/

than averoge of natural gos and often higher consumers of u'ech‘iCiTy,-

The low quality of housing, applionces, ond maintenance omong lower

income buildings is a major reason for the differences. In the study of

Detroit Edison customers it wos determined that there is a significont
relationship between energy use ond the combination of income ond

dwelling type. The range of consumption within each income group, however,
was greater thon the difference between classes of income/dwalling type.

Pacific Gas and Electric Company, “A Summary of the Pacific Gas ond Electric Company
Study of the Usoge of Gas and Electricity by Low Income Consumers, " undoted,
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Income was found to be a significant foctor in determining overage use
g 9 g

among customers, Multifamily customers us gnificantly less energy -

100 kwh or more per month - than comparcble single-family home

customers,
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RVATION

Although a number of incentives were intraduced in the previous c!lup!--r,

| as disincentives that currently apply to energy conservation, it wos
not at ated to identify formally what types of incentives are possible.
If incentives are defin measures to induce various
take certain steps (actions) to conserve energy, then it might be possible
to combine octors and actions into logical groupings so that incentives
may be targeted into clusters (strategies), those combinations that will
yield most in terms of energy savings might be identified and evaluoted,
This is the process that will be used in this report, and will be carried
is and the following chopter,
e Formulation
The First step, then, e forme ication of types of incentives in
an analytical framework, which will allow the formulation of incentives
and the evaluation of alternative strategies fe y conservation,
itives moy be clossified according to whether they moy be voluntarily
«d or moy require legislative changes, If the
are seen as o continuum from legislative to voluntary actions, then it
y the incent into the fc ng framework:

trategies require direct intervention by

yes of activity would includ silding codes
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tas that are undertaken by public outhority where

e adjustment of the tax structure is used fo e

r|f'f'r‘:|.; Those strategies that may be cen by
public authority, but not necessarily; changes are brought cbout by
market mechanisms and are in-ﬁrerﬂy influenced by pricing foc
exomples would be subsidies or loon guarantees,
Informational s Such strotegies would be directed at specific classes
of actions, and would include provision of technical data and/or
assistance.

Stategies designed to relay information, but without
the directed aspect of informational strategies; genercl awareness
of energy conservation would be sought, but with no specific con~
servation action,

The types of incentives that relate each of these categories are summorized

in the following table:

INCENTIVES FOR ENERGY CONSERVATION IN MULTIFAMILY HOUSING

ta ulatory Measures
Changes in building codes to meet energy-conserving standards
Require or permit installation of individval metering

Changes in building codes to ensure energy efficient performance

(50 that structures are ragulated as to the number of BTU-equivalents

consumed, rather than specific design features)

Mandatory temperature settings and hours of operation
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(:: Fuel-energy quotas or allocations

4+  Revisions in utility rate structures, with groduoted rotes
occording to consumption

Fiscal Measures
4+  Deaduct costs of retrofitting from property tax assessments

+ Alternatively, defer increases in assessments based on value of
retrofit N \ I

+ Increase capital investment tax credit for retrofit octions

+  Adjust occelerated depreciation schedules for retrofit investments
e Levy personal property tax on heavy usage oppliances

Economic Meosures

+ Provide direct subsidy to underwrite expenses of retrofit
improvements by copital grant

Provide indirect subsidy by providing loan guorantee for
improvements

Provide direct subsidy by subsidizing market-rate loans with
differential poyments or extended terms

Establish revelving loan fund for improvements

Pravide direct solary compensation or bonus for energy consumption

Provide non-monetary incentive for conservation (such as merchandise,
odded fringe banefits, or vacation)

Adjust rent levels (where utilities are included in rent payment) so
that consumption over a certain base amount is billable at higher
rates

Allow @ premium on rent levels for energy conservation, in the form
of o rebate or reduction in rent

Charge for hot water heating and air conditioning use at on
increasing rate per unit of consumption

instal! individual metering ot cost to utility; tenonts reimburssd
for cost out of monthly bills
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Information Measures

Provide information on savings and costs from specific
retrofit actions

Provide information on consumption, identifying areas of
potential reduction

Provide format for energy-efficiency analysis

Provide a checklist of energy-conserving options available for
both structural changes and operating procedures

Provide information on new technologies that might replace
existing equipment or structural components

Provide technical assistance for energy consumption and con-
servation analysis

Provide standard performance criteria for energy use

Provide explicit costs and consumption data on monthly bills
where such data moy be attributed to individual dwelling units;
where such data are not available, provide "prototypical* or
average costs on consumption data

Require lobeling of appliances for energy efficiency, as well as
provide information to interpret and search for such labeling

Education Measures
Orgonize demonstration projects for building and equipment retrofit

Organize demonstration projects for implementing new conserving
technologies

Provide case study compilations as examples of successful energy
management or conserving investment

Provide information for course on energy monagement by IREM or
CPM (with use of seminars or self-study, programmed texts)
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Vil. STRATEGY FORMULATION AND |

A.
As described in the previous chapter, the process thot will be used to derive
strategies for applying ond evoluating incentives for energy conservation
will consist of o series of sequential combinations of factors, selecting
with each iteration those actions or strategies thot will yield the most
in terms of octual reductions in energy consumption in the multifomily
housing sector. In each case, some options will be rejected while others
will be retained and carried forword to the next stoge. The reasons for
such selections will be stated. It should be noted that this selection process
os well as the final set of recommended strategies that emerge from it will
be useful, If there are possible strategies that were not considered or
were rejected, it is o relatively simple task to subject them to the same hype
of analysis detailed here and to evoluate them as well,
Achion-Actor Groups
The first step: in the process was related in the previous chapter, namely
the organization of incentives into five categories. The second step occurs
in parallel to that step, in defining unique sets of conserving actions and
oction groups. There ore four possible types of actors or audiences relating
to energy-conservation: building owners, building manogers, tenants, and
other groups not directly related. Since this latter group is ill-defined and
con be accommodated in other ways, the actor groups will be restricted
to the three mentioned, In the case where a tenant hoppens to own the
dwelling unit, that tenant bridges two groups and incentives opply from two

directions. A similor case orises when the owner ond manoger are not




two distinet persons, but the same; in that instancs, the motivations ore

considered those of the owner.,

There are three general types of conserving actions: structural octions
involving building and equipment retrofit; operational actions involving
the building itself and common equipment and oppliances; ond operctional
actions reloting exclusively to the dwelling unit itself, If the action groups
are combined with the actor groups, then three useful combinations oceur,
as follows:

structural retrofit =- owners

building and equipment operation -~ owners ond manogers
- dwelling unit operation -~ tenanks
There are other combinations, but they present illogical or less meaningful
groups and will not be considered. These three action/actor groups then
constitute the major oudiences where energy-conserving incentives may be

applied and toward whom strategies will be directed,

Strategy For_rr_t_da?inn

A further useful aggregetion is possible by combining the action/actor groups
with the types of incentives listed in the previous chapter. Although there are
o number of combinations of the types of incentives themselves (For exomple,
regulatery incentives could be coupled with eny and all of the others, in four
combinotions), it again becomes useful to limit those possibilities to the most
useful, This is done by considering the various audiences thot will be addressed.
By these means the following relative importance of incentive emerges when the

incentive types ore token one ot a time, These relotionships are suggested in




the following table, the intent of which is to demonstrate that while

single incentive types may be important, combinations of those incentives

may yield more, (Toble .) The strategies that were selected for further

consideration consist of the following, with regard to particular audiences:

Audience Strotegies

Structural Retrofit- A, Information measures only
Owners + Fiscaleconomic measures
+ Regulatory measures
+ Regulatory-fiscal-economic-information measures
Building and equip~ A. Information measures only
ment operation == B, Economic meosures only
owners and manogers C, Economic-information measures
D. Regulotory-economic-information measures
Dwelling Unit OperationA, Information measure only
Tenants B, Economic measures only
C. Requlatory measures only
In every instance, the possibilities of using information measures only were
considered, given the desire to use non-legislative and short-term means of
achieving energy conservation. Thaot alternative is posed in order to concentrate
on those objectives, The education incentives that were listed in the previous
chopter were omitted outright. Such efforts, it was believed, are useful, but
a number of public and private initiatives in that area are already underway
so it was desired to avoid duplicotion of effort, In addition, it is Felt that

targeted meosures will prove more useful for the porticular requirement of the

multi-housing sector,




Toble 5-2 | IMPORTANCE OF INCENTIVES

e SRR Ll L L
Action/Actor Group Regulatory _ Fiscol
Building Retrofit/Owner o8 (11} (11}
Equipment Retrofit/Owner L L] [ L 1] L L1
Building Operation/Owner-Mgr. L] a9

Dwelling Unit Operation/Tenant 1. EgLy @

Very importont
Important

Less Importont

Source: Real Estate Research Corporation
P




Strategy Evaluation
The selected strategies were subjacted to an evaluation procedure
consisting of qualitative measurements of what the particular advantages

and disedvantages of each sirategy would be; this was intended to at

the least provide an orgonized format for identifying the trade-offs involved

with each strategy, and at the most provide o basis for choosing among

the strategies. A second type of evaluation will follow in the next section,
where o quantitative measurement of the potential impact on various market
segments is presented, so that the “optimal " strategies might be targeted
where the energy savings potential is the greatest. Finally, special
consideration is given o a number of high-priority areas, where opportunities
for conserving action and application of incentives are particblarly strong,

1 Quolitative Assessment

The criteria used in the qualitative assessment consisted of the
following:
Market Penetration

Thiscriterion isan estimate of the likely impact that a particular
strategy will have in terms of energy conservation; in o sense,
it is 0 measure of the overal| likelihood of that strategy having
@ positive effect on energy consumption; this is not @ measure
of the potential impact, but of the actual likely impact

Cost Considerations
The major concern in this instance is twofold: who bears the

cost of developing and implementing the particular conservation
strategy and how much will it cost




Time Frome

Three time periods cre relevant without a precise duration

for each period; the rough approximations of immediate (within
six months), near-term (six months fo two yeors), and long-term
(over two years) are used; this measure relates to the amount
of time required before conserving actions and incentives can
be implemented

Institutional Context
The legal, administrative, or other institutional activities that
are necessary for implementation cre considered here; the role of
the Federal Energy Administration is particularly important, but
the involvements of Federal, state ond local govemments, as
well as utilities and financial institutions, are included
Feasibility
This criterionreldtes to the overall procticality and likely
acceptance of the strategy, especially when it is considered
in the context of other incentives or disincentives

The results of the assessment of strategies for each action/actor group

are recorded in the following three tables (tables to ).

Although the exact reasoning behind each statement has not been

supplied, the trade-offs should be self-explanatory, By way of summary,
however, the following major conclusions result from the qualitative
comparisons of alternative strategies:
a, Group 1: Structural Retrofit -~ Owners

No single type of incentive is appropriate for this action/actor

group, but several types must be considered os o group to have

any significant influence. At a minimum, fiscal and/or economic

measures will be required to provide any incentive for capital
investment on the part of building owners
Information and regulatory actions will broaden the appecl ond

reinforce the effects of economic ond fiscal octions




S

277

Two factors may prove prohibitive and thereby limit the potential

for energy conservation = the costs of economic and/or fiscal

incentives, and the sheer time enddifficulty involved in
implementing the incentive.

b. Group 2: Building ond Equipment Operation == Owners ond Managers

Economic incentives in large measure provided by desire by owner
or manager to preserve profit position; energy reductions are o
consequence of cost reductions
The potential for information measures of a variety of types
therefore is enhanced; particular knowledge of costs and savings,
conservation measures, technical oui;Mme, and demonstration
projects become more feasible.
Conservation efforts may be limited by the limited slack in energy
use, o that major effort at belt-tightening will result in only
smoll or marginal gains.

¢. Group 3: Dwelling Unit Operation — Tenants
Economic and regulatory measures only have limited influence
over tenant behavior, so those types of incentives are limited in
effect,
Information weuld be useful, if only because prospects for other
actions or strategies are relatively limited. Divulging the hidden
costs of energy consumption would be useful, but it implies that
some measure of consumption can be made, and the energy costs
are substontial enough to warrant alteration to lifestyles ond

consumption habits,
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Quantitative Assessment

A second type of measure of the potential for energy conservation
is also necessary. In order to targel strategies and incentives, some
sense of the size of the audience and the potential for energy savings

must be determined.

In order to evaluate fully the usefulness and impact of particular
conservation strategies, perhaps the best rationale for deciding

among alternative courses of action is the potential for saving energy.

This is not the only rationale, since energy conservation must take

place in a larger context in which a number of other factors are
considered and weighed ogainst conservation. Thal process of

weighing was intended by the qualitative comparisons undertaken

in a previous section. But clearly savings potential will have considerable
part of Federal Energy Administration estimates of the costs and benefits

of various conservation programs,

There are a large number of possible combinations of actors, ac tion
groups, market segments, incentive types, ond strategies. The number
is utnwieldy for any systematic or formal onalysis, What is possible

is to describe how savings potential might be determined for any set

of combinations, and then to work through an exomple of a perticular

set of actions, With the basic data supplied in this report and the
methodology described, the Federal Energy Administrotion should have
sufficient means to undertake any number of similar analysis and to

evaluate alternative courses of action,
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In theory, the factors that contribute to an estimate of savings potential would be

combined as follows:
number of dewlling units X per dwelling unit consumption factor,
total consumption
total consumption X savings factor (from a particular conserving action)
= maximum savings potential
(Note: The savings factor can relate to a specific conserving action,
such a adding insulation to structure or maintaining heating and cooling
equipment; in such coses, the actual amount of savings can be used--so
that for adding insulation, annual savings of obout 35 to 40 are possible.
Alternatively, the geneirc conserving options can be used for illustrative
purposes, realizing that wide voriotions can exist by such a procedure.
In either opproach, data are lacking, but rough estimates may be use-
ful enough).
maximum savings potential X market penetration estimates (from the
strategies, above)
aotual savings potential
This procedure may be used for particular market segments, or oggregations up to the
total multi-family housing market, If oggregations are used it is important to use the
approporiate numbers of dwelling units with the oppropriate consumption factors, The
three-step sequence gives more refined estimates, but it is also possible to do the first
or first and second steps only to get rough order of mognitude estimates that might prove
equally useful, The third step is necessary because just carrying the analysis through

the second step will only give the savings potential if all dwelling units in a particular

class have a given conserving oction opplied to them, In fact, the likelihood that

T1-545 (Pt. 2) O -T76 - 19
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every single unit being offected is remote; it is more likely thot o given set
entives will affect only a portion of a class of dwelling units or morket segment,
The way in -h the strategies were constructed then shows that if different types
of incentives are combined, there is o commensurate increase in the level of market
penetration. This means that as a strategy is refined, the number of dwelling units
likely to be offected is increased and the savings potential that will be achieved
will be greater. As waos pointed out in the qualitative assessment, the increasing

benefit of energy savings begins to encounter rising costs however after some point,

The following example of the caleulation of savings potential illustrates many of

these points, as well as describe the methodlogy for making similar types of ecalculations,

(See Table)
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Economic Impact Caleulations

The cost of conserving actions can only be estimated roughly, since such
costs vary because of a large number of factors os in the case of savings
potentials, meaningful estimates require the development of adequate
information cbout specific conservation cost, For purposes of illustration
it is possible to continue with the methodology used to determine savings
potential, If the retrofit action could be accomplished at an average cost
of $100 per dewlling unit, the total cost would be $897 million if all
buildings were to be affected, However, since the estimate of probaoble
application, the market penetration factor, wos estimated at 35%, the

total cost would be approximately $135 million. A subsidy of $100 maximum

per dwelling unit would require an eppropriation of the full amount. The

btu savings could be converted into the equivalent of barrels of imported
oil, or other factors, and a determination made of the relative value to the
nation of the conserving action, A revolving loon fund would require on
appropriation or special borrowing which would peak ot approximately

$!25 million and which would be repcid within seven years (ossuming 5-year
loans), An interest rate could be set which could cover administrative 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 of the program would be roughly equal to the cost to the
government of the borrowed funds,

If the cost of; the program were to be born wholly or in port by the owners,
their cash flow would be reduced by the $100 per dewlling unit during the

yeor of initial implementation and increased by the amount of the energy cost




savings in future years, If the omount of savings were less than $25, the owner
would almost certainly need to increase rents in order to make it possible for
for him to achieve the 3 - 5 year payout on the investment, which most owners
would require if they were to make the investment at all. Since the average
cost of energy is a still a relatively small part of total costs, under 10% in
most situctions, the emount; of potential dollar savings to the owner is not

great in relationship to manu retrofit costs,

It is probably that fiscal-economie incentives required for operational changes

will be modest, if required at all, and only an amount to supplement the savings

required to create an acceptable payout period for the owner. The principal

concern about the economic impact of various incentives should be ko endure

that regulatory incentives or strategies do not require expenditures which either
jeopardize an owner's cash flow or create an incentive to increase rent sufficiently
to create hardships on tenants, Determination of whether conservation expenditures
require financial incentives must be mode on the basis of the analysis of specific

retrofit costs, measured ogainst the economics of the building category involved,
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P_r_iqiilsivings Areas

In terms of per dwelling unit consumption, three charocteristics show
significant variation in comption of energy and, hence, are logical
“soecial markets” for conservotion programs, They are public housing
units, opartments which are master metered, and units in the northeast and

north central stotes,

Publiec Housing Units

The average public housing unit uses 160.1 million btu's of energy annually,
compared with 102,2 for; comparable private units, The reasons for these
differences relate to the operation of the buildings, the buildings themselves,

and the nature of the tenant group.

In public housing projects a utilities allowance is calculated for each opartment
on the basis of a formula developed by HUD in the eorly 1960's, That
allowance is revised periodically as use patterns change; when more than

20% of the tenants are obove the allowance, it is raised, This upward

bias has tended to serve as a disincentive for tenonts to conserve, Ina

recent case in Cleveland, new allowonces were established which eppear

to be significantly higher than consumption based on findings by the utility

companies, 1/

Thers is lass economic motivation for owners, tenonts, or operating personnel
to take rigorous energy conservation meosures than for their private sector counter-

ports, since their goals are more social in nature. The nature of the subsidized

operation does not eliminate the need for or the desire to be efficient, but it does

. w of heigatig
1/ Correspondence with Cuyahoga Metropolitan Housing Authority, August 1975
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tend to reduce the urgency br sovings programs, Employees of housing
outhorities are often civil service so that bonus arrangements for meeting
performance goals are not likely. The growth of tenant management
corporations and similar arrangements may offer o mechanism for greater

leverage in implementing successful conservation progroms.

Many public housing projects were constructed at costs lower than many
many structures, a possible source of structural differences which result in

less energy efficient units, Maintenance in public housing is sometimes

not as good as that found in private units because of the lack of necessary

funds, o higher level of required remedial maintenance, and the lack of

marketploce pressures to attract tenants,

Tenants in public housing are necessarily lower income, o factor which is
often associated with lower levels of education, Other socioeconomic
characteristics, such as a rural background , combine to create a lack
of familiarity with apartment living, heating systems, and oppliance
useage which may result in excessive levels of energy conservation, The
lower income levels preclude the ownership of newer or more efficient

o liance
applignces,

Any set of incentives directed toward public housing must take inko account
the special chorocteristics of that market, In order of priority they should

includes:
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Any set of incentives directed toward public housing must toke info account

the special characteristics of that morket. In order of priority they should

include:

1. Creation of performance stondards which have energy efficiency as o
maijor eriterion, together with equity and comfort of the tenant,
These standards should be estoblished on the basis of a study of
housing authorities and should include the participation of the
authorities and their tenants os well as professionals from HUD ond FEA.

2. Financing mechanisms should be created to permit necessary capital
improvements to be made in buildings ond systems to provide for

higher efficiencies, There is some precedent toward such financing

in recent Congressional acton to provide subsidies for conservation in

low income and elderly housing.

3. A tenant education program is needed which will acquaint tencnts both
with the mechanics of using energy more efficiently aond the costs of
failing to proctive conservation. Such a program should include ways
for tenants o participate in or benefit from such savings, perhaps through
the funding of other facilities or services they desire. Special education
programs directed ot tenant children could be a strong reenforcement to
a more general program, The education program should be related to
the performance stondards oppropriate for tenants in their own buildings
and directed toward an understanding of the cost of present consumption
and the potential savings, together with the tenonts' role in effecting

those savings.
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4. A program of technical education and technical assistance should be
instituted to aid operating personnel in achieving greater system
efficiency and, if appropriate, in working with the tenant education
program and subsequent assistance to them,

The cost of all but the financing mechanisms would not be great, Perfor-

mance standards ore computed periodically as a matter of course, and the

addition of energy conservation criterio should not improse significent extra
costs, Most housing authorities have a great local need to take actions to
reduce their costs and should be willing to ccoperate fully, The tenant and
personnel education programs can be developed as part of o larger or more
general education program, tailored to individual situations with the
cooperation of local housing authorities and educational institutions. The
most logical financing mechanisms for the capital improvements: would be
those currently used by the authorities, perheps with a special Federal

guarantee or interest subsidy to reduce the burden of the conservation action,

While public housing represents less than 10 % of the total multifamily
inventory, the large variation in consumption suggests that significant
conservation is possible, and the relatively small number of housing authori-
ties accounting for the bulk of the units is small enough to be o manageable
audience for FEA, Higher energy costs have become a critical factor for
public as well as private manogers, so that there should be a readiness to
porticipate in conservation progroms. Some authorities, such os New York

City, have clready initicted conservation programs which are showing large
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savings in fuel consumption, The difficulties of raising capital for public
authorities today strongly suggests that some additional Federal assistance

will be required,

Master Metered Buildings

Units in buildings which are master metered for electricity consume an
average of 145.5 million btu's per yeor, compared with 90 million for
apartments which have individual meters and pay their cost directly, not
as a part of rent, The opinion is widely held in the opartment industry and
among ulilities that conversion from master metering to some form of indi-
vidual metering would be the most important single step which could be
taken to reduce energy consumption in multifemily dwellings, not only
because of the immediate reduction in consumption of electricity, but also

because of the impetus it would give energy conservation generally.

The principal reason attributed to the higher consumption in master metered
buildings is, of course, that the tenont is neither aware nor concerned about
his consumption since he does not pay directly for it. He is usually aware
that the building owner is purchasing el ectricity at o low rate and often
tends to believe that his own consumption is such a small part of the whole

that it is inconsequential, Many owners, and tenants, have suggested that

the careless use of electricity is sometimes related to o general hostility

toward owners,

The cost of conversion to individual meters is often relatively high if

extensive rewiring is required; the MRI analysis indicates that it could




run as high as $1,000 per unit, In buildings which are cdequately wired,
conversion can be accomplished in some instances for under $100 per un it,
perhops as low as $40 in some cases, Local building codes and utility proctice

olso affect both the cost of conversion and the burden of cost,

Except when conversion is low cost, owners seek to share the costs with

tenants, o move which is strongly resisted. As in the case of most copital
investments, owners do not have the cash or financing required, and for
higher cost conversions, the payout period can easily exceed the 3 - 5

years most owners consider feasible,

Tenants have typically fought conversion attempts because they believe that
their total cost of housing will increase, that their new basic rent will not
reflect the owner's reduced cost and that they will have the additional burden

of purchasing electricity at a higher individual rate,

Two basic kinds of incentives seem oppropriate o encouroge conversion to
individual meters Tn multifamily buildings:

1. Changes in utility rate structures, and

2. Assistance in Financing the conversion,

Rate structures can be changed in two ways to facilitate conversion, If
apartment owners were required fo purchase electricity at the equivolent of
single family residence rates, their costs would increase and the savings from

conversion would be greater, reducing the payout time for the investment,
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The differential to the tenant in his real cost of electricity between the two
methods would be eliminated, reducing his feeling of inequity. An alternative
would be to permit the cpartment occupont to purchase electricity at the equiva-
lent of the commercicl rate paid by the owner. Such an arangement would
preserve total housing cost to the tenant at existing levels, but would require
a subsidy from other purchasers in the system, unless it could be demonstrated
that the electricity could be provided at smoller expense due to reduced need

for distribution focilities,

In those cases in which conversion can be accomplished ot a cost of $100 or
less per opartment, it should be possible for the owner to justify the expen-

diture on the basis of avoiding future cost increases through rate increases and/

or increased tenant consumption. It should be possible to finance the investment,

if necessary, through the utility which would benefit from a reduction in load
requirement and from adding a greater part of the lood fo @ higher part of the
rate structure (if the structure were not changed), To be acceptable to the
tenant, it would be necessary for the rent to be reduced by a prorated amount
for his previous assumed consumption. Becouse not all apartments use electricity
at the same level, reductions should take account of size and other factors as
for as feasible, but some inequities will result which favor excessive users and
penalize efficient users, Tax credits could be used effectively with both owners
and occupants to help offset the increased cost for a one year period. Such

credit might be for 50 % of the increased cost with a limit of $50 or $100.
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In buildings where the cost of conversion is high, the same kinds of financing
mechanisms would have to ereated which would opply to other copital improve-
ments. The most attractive of these would be a source of low cost financing,
made possible by o direct government loon and/or subsidy program. A second
alternative would be a special loan fund provided by normal lending institutions

ond electric utilities with some form of government guarantee or subsidy.

High Consumption Areas

Apartments in the northeastern states consume 141.8 million bhu's each ennually,

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 prime area for intensive con-
servation programs, The basic economic incentive is strong. While the AGA

study shows that energy is used more efficiently than in the low cost oreas, the

potential for savings is great because of the heavy concentration of opartments.

In addition to the high level of consumption, the northeastern states are heavily
dependent on imported fuel oil as o basic energy source. The region's distance
from major domestic energy sources suggests that its costs of energy will remain

relotively h]gh -

The MNortheast has a concentration of smaller and older apartments, sometimes
obscured statisticolly by the large number of high rises in New York City,
Smaller units use approximately 20 % more energy than lorger ones and pre-1950
buildings approximately 10 % more than newer structures, Management in

smaller, older buildings is generally not as sophisticated as others, and is




probably more in need to technical assistanae.  The size of the buildings
means that they are low rise, which consume over 20% more energy than

high rise,

Smaller and older buildings tend to have higher operating costs than others,
moking them highly susceptible to the rapidly rising costs of the past few
years. In many cases they do not generate the cash flow necessary for copital
improvements, or even extensive maintenance, Their ability to finance such
improvements is limited. In some cities - such as New York and Boston ~ many
buildings are subject to some form of rent control which limits the owner's
ability to increase rents. A recent study in New York showed that the pro-
fitability of rent controlled buildings bod dropped sharply since the 1973 rise

in oil prices, severely limiting their ability to moke improvements in the

afficiency of their heating systems,

A concentrated conservation program by FEA in the Northeast should have
relatively greater payoff than equivalent expenditures in other regions,
The need for and owareness of energy conservation is established. A large
proportion of the buildings are in categories which are least efficient.
Such a program should include two principal types of incentives: technical
information and assistance for building owners, and a financing mechanism

to moke copital avoiloble.

_2“;_"_P.oul Estate Research Corporation, A Policy Review of Rental Housing in
in New York City, preparad for Coalition to Save New York, April 1975,
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Limited discussions in the region suggest that there is a great need for
technical information ond assistance which is not being met in spite of
the efforts of some utilities, Such private efforts could probably be
strengthened by strong FEA programs, The setting of consumption and
efficiency standards and goals could be on important part of o tenont
education program and in assisting state and local outhorities better

judge the need for rent increases,

In oddition to the incentive of a strong program of technical information
ond assistance, it will be necessary to provide for o source of copital,
Anecdotal information suggests that the inefficiencies of boilers and

burners is such - given the high cost of fuel - that relatively short payout
can be obtained, usually in less than five years, In coses where a short
payout is possible, occess to low cost loans should be o sufficient finoncial
incentive. Some utilities in the region are now assisting in the financing
of insulation, and such programs could be expanded through limited assis-
tance to the utilities with a revolving loon fund, loan pools including
lending institutions, or the repurchase of loans above a certain limit by
Federal financing sources. The financing of other smaller copital invest-
ments relating to the efficiency of the heating system - new radiator valves,
storm windows, thermostats = would require a similar pool of capital. The
level of these expenditures would be on the" order of § 200-400 per apartment,

The potential for keeping costs low can be enhanced by the fact that building

managers can perform many of the repairs themselves, after receiving limited
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instruction. In some cases, they could be performed os part of summer
erployment or special vocational education programs, In each cose it
would be necessary to develop o building audit program in which the
savings and conservation potentials could be clearly identified followed
by an appropriate conservation program designed to meet the deficiencies
found. Such a program should be carried out by technically qualified
persons at little or no cost to the building owner, since he will probably
be reluctant to incur the initial expense, It would be importont that
local governments agree to defer any property recssessment which would
reflect investment in energy conservalion equipment; many owners are
highly sensitive to the possibility of increased property taxes resulting

from such investment,

Such a program could subsequently be expanded, and modified, to the MNorth

Central region which has relatively high energy costs and consumption. If

the cost of natural gas increases dramatically in other areas of; the county,

the basic cost consciousness will be changed in a way to couse great interest

in and support for major conservation programs,
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APPENDIX
1970 Public Use Sample

Computer Printouts

Notes: The Public Use Sample is a one percent file. All unit tabulations shown
(excluding average costs) equal one percent of estimated totals.

The column "total occupied units” includes owner and renter-occupied units,
as do the columns "occupied households by house heating fuels." However,
data on utility and fuel wsoge and average costs are presented for renter-
occupied units only. Owner-occupants were not asked to estimate average
utility and fuel costs in this sample.
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INTERVIEW INFORMATION SOURCES
Greg D. Root, Cuyahoga Metropolitan ;Housing Authority, Cleveland Chio
Utility allowances in public ho using, conservation incentives

Victor Syng, FEA Comservation and Environment Regional Director, Kansas City, Missouri
Conservation practices

George Dworak, State of Nebraska Energy Office, Lincoln, Nebratke
Statewide infrared scanning iprogram

Clancey Woolman, Cengos, Central Telephone and Utilities, Lincoln, Nebrosko
Infrored scanning program, customer response

Richard J. Trieste, Brooklyn Union Gas Company, Brooklyn, New York
Consumption and conservation practices, incentives, utility programs

Robert Bridges, FEA Reglonal Office, Corservation and Environment, Atlanta, Georgia
Corsumption patterns, conservation efforts

Lamar Cobb, Georgio State Energy Agency, Atlanta, Georgia
State and City programs to encouroge conservation measures, public attitudes

John Keyser, Pacific Gas and Electric Company, San Froncisco, California
Current comservation practices, incentives, rate structures, insulation progroms

Jim McCool, FEA Conservation and Environment Regional Director, Denver, Colorado
Current corsumption and conservation attitudes

Stacy Swor, FEA Conservotion and Environment Regional Director, Son Francisco, California
Conservation progroms, consumption patterns

Hase Iberger, FEA Regional Office, Conservation and Environment, Seattle, Woshington
Conservation awareness, response to conservation seminars

FEA Regional Office, Conservation and Environment, Boston, Massachuse s
Conservation efforts, winterizing program, vocational-technical education program

FEA Regional Office, Conservation ond Environment, Philadelphia, Pennsylvania
Conservation measures, role of social organizations

Mike Robinson, House ond Home , Mew York, MNew York
Financial problems in conservation programs, Arkarsos pilot progrom

FEA Regional Office, Corservation ond Environment, New York, New York
Winterizing progrom, incentives for conservation

fzutto, Mew York Public Service Commimion, Albany, Mew York

Utility conservation programs, winterization program, State conservation progrom
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Charles Achilles, Institute of Real Estate Management, Chicage, Illinois
IREM energy conservation guidelines publication, experimental program, conservation proctices

Alan Smith, Brooklyn Union Gas Company, Brooklyn, Mew York
Proposed survey of energy use in apartment buildings

Jeffery C. Cohen, Citizens for Cleon Air, Inc., New York, MNew York
Energy consumption in public and private multifari ly housing

Sidney Furstman, Aerospace Corporation, Los Angeles, California
Energy conservation project with four public housing authorities

Ralph Johnson, NAHB Research Foundation, Washington, D.C.
Energy conservation publications, industry conservation practices

Frank Yanares, Florida Power and Light Company, Miami, Flosida
Utility conservation programs, results

William Moses, Community Housing Improvement Program, New York, New York
Owners' conservation activities, building codes, incentives

Alex Bul, Henry 5. Miller Company, Dallas, Texas
Conservation obstacles, incentives

Joseph Murray, Shannon and Luchs, Washington, D.C.
Conservation incentives, current programs

Sidney Glassman, Charles E. Smith Companies, Washington , D.C .
Current comservation proctices, incentives

David Taylor, Rental Housing Association, Boston, Massachusetts
Industry conservation activity, incentives

Jerry Evans, Fox ond Vamhodon, Menlo Park, California
Analysis of incentives, corservation measures

Daniel Balk, New York City Housing Authority, New York, New York
Current conservation programs, incentives

Arnold Tares, Crow, Pope and land Management, Atlants, Georgia
Energy cost impact, incentives

Williom D. Solly, Beard Warner Company, Chicago, |llinois
Conservation obstacles, incentives

Bud Thomssen, Clapp-Thomssen Company, St. Paul, Minnesota
Conservation measures, incentives

Bob Hartman, William Walters Company, Los Angeles, California
Energy conservation manual, incentives




306

Freeman, Environ
[ loted edu. on programs
ation, Washington, D.C.

Crgoniz

Mational Tenants Org
s and needs, public housing consumption

ww York, New York
ties, tenant attitudes

-y Center, Washington, D.C.

itudes

r, Environmental Poli
wservation attitudes, tenanta
City, Missouri

4, conservation measures

Mid orch Institute, Ka

srgy consumption patter

t Company, Shownee Mission, Kansas

25, incentives

sgrams, HUD, Washi

ing f
housir

in public and assisted q, conservation potential

Energy Project, Washi

Paul, Minnesot

sachusetis

Affairs, Commonwea




APPENDIX D

SELECTED ARTICLES







Federal Energy
Management Program

First Quarter Report

Fiscal Year 1975

Conservation Paper
Number 2

=
O
©
>
S
O
7
C
O
O
>
o
L.
Q
&
O,




310

Energy Conservation in_the Federal Government
First Quarter, Fiscal Year 1975

During Fiscal Year 1975, the Federal establishment was charged
by the President to reduce energy consumption by 15 percent
below energy consumed in Fiscal Year 1973. For the first
quarter of Fiscal Year 1975 the response has been a reduction
of 21 percent below energy consumption in the first quarter of
Fiscal Year 1973. This savings is equivalent to 19.7 million
barrels of oil and $181 million in energy costs.

This continues the impressive performance achieved during Fiscal
Year 1974, when departments and agencies of the Federal Government
reduced their energy consumption by 24 percent--more than tripling
the original 7 percent reduction goal directed by the President.

As the Federal Energy Management Program moved into its second year,
the number of Federal units being monitored by the Federal Energy
Administration under this program was increased to 26. The 10
newcomers are the Postal Service, Tennessee Valley Authority,

Panama Canal Company, Civil Aeronautics Board, Civil Service
Commission, Federal Communications Commission, Interstate

Commerce Commission, Federal Power Commission, Office of Manage-
ment and Budget, and the Small Business Administration.

Each of the departments and agencies listed below exceeded the
overall 21 percent reduction achieved this. quarter.

Percent Reduction

(1) Civil Service Commission 32.9
(2) National Aeronautics & Space Administration 31.2
(3) General Services Administration 27.6

(4) Small Business Administration

(5) Department of Defense




Two energy sources, jet fuel and diesel and petroleum distillates,
accounted for the bulk of the savings. In addition to the savings
listed below, reductions also occurred in the use of automotive
gasoline, fuel o0il, and liquified petroleum gas.

Volume Saved
Fuel (in Trillion Btu's) Percent Reduction

Jet Fuel 69.7 28.8
Diesel & Petroleum Distillates 29.0 37.6
Coal 4. 30.8
Navy Special 4, 39.6
Natural Gas 2.4 8.3
Aviation Gasoline 23 28.8

These results confirm the belief that energy conservation is in-
deed becoming a firmly entrenched part of the Federal way of life
and that the Federal establishment is taking into account the

cost of energy in all of its operations. Moreover, these con-
tinuing results show conclusively that the conservation ethic

can be developed in a significant segment of the national population.

Detailed information showing the performances of the individual

participating departments and 2gencies and the amounts and types
of energy used and saved can be found in the tables and figures

that follow.

NOTE: 1In the tables that follow, the figures for the first quarter
of Fiscal Year 1973 (the baseline used for comparison purposes)
will, in some cases, differ from comparable baseline figures shown
in previous reports. These differences are the results of adjust-
ments made to reflect changes in the level of agency programs.




Table ls-First Quhrter -

Fiscal

Year

1975, Energy Conservation Performance by Departm

(Beu's x 10%)

Department/Agency

1/
Baseline=
First

Consumption
Quarter First Quarter

FY 73

Percent
Reducti

Agriculture
Atomic Energy Commission
Civil Aeronautics Board

Civil Service ission
Commerce

Defense =/

Environmental Protection Agency

Federal Communications Commission

Federal Power Commission
General Services Adminis
Health, Educatiom &
Housing &
Interior
Interstate Commerce
Justice

Labor
Nat i

Space

al Aeronautics &
Administration
of

Dffice Management &

Postal Service

Urban Development

Welfare

Budget

Small Business Administration

State

Tennessee Valley Authority
Transportation

Treasury

Veterans' Administration

Total

2,969.4

839.6

351,299.5

2,360,.8

13,251.4

7,340,7

1,030.2

1/ See note, page 2.

2/ Does not include GSA ve
3/ Postal Service figures

(data not available
Hote~—-Consumpti £

{ ) = Increase

sed
all

insta

roximately two-third

tions).

n carrled to three decimal places.
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Figure 1
Federal Energy Consumption by Source
FIRST QUARTER Fiscal Year 1975

Energy Use Expressed as Percentage of the
429,647,300,000,000 (429,647.3 x 109
Total BTU's Used by Federal Agencies
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Figure 2
Federal Energy Savings by Source
FIRST QUARTER Fiscal Year 1975

Avigtion Gosoline 2.04%
b i ling 1.

LPG or Propane 013%

Notural Gas

Diesel and
Petroleum Distillates Jot Fuel

Energy Saved 21.0%

Savings Are Expressed as a Percentage of the
114,164,800,000,000 (114,164.8 x 109)
BTU’s saved in Total by Federal Agencies




Energy
Conservation in the

Built Environment,
Product Labeling:
Congress Bites

a Modest Bullet

By Matthew Heyman
PE Stafl Writer

Factoring energy conservabion info
building design can have a large-
scale impact on the nation's enargy
position and on the entire bullding
community. Congress has recently
made some basic though less than
bold decisions affecting the built envi-
ronmant, and & will be up agans!
tougher nuts-and-bolts conservation
quastions in the near future. Latest
developments on the energy con-
sarvation scene include mandalory
apphiance labaling and efficiency far-

gets and federal funding for state con-

servation infliatives, such as manda
tory thermal standards for buildings

Though sl a long way trom coming ol
age, the energy conservahon idoal seems
10 o maturing in this the year 3 AE—ARor
the Embargo. The nalion's energy con

tortions over Thi past severyl years inevila-

By demanded and have brought about an
incroased recognition of the imponance of
making more aficient use of availlable fuel
resources it is clear, however, thal enargy
proguction guestions— wharthe! they be
couchid in taims of selecting the most
desirable luel, the financial InCentive re-
quirements. of the ervironmental smpact—
still grab fhe anegy spc hight

Siow al getling a grasp on the impor-

February 1976

tance of the buill environment to lederal
onergy polcy planning and the nahon s
future energy position, Congress is just
now boginning 10 take action to deal with
tha political, economic, and wechnological
comploxities nssocialed with energy con-
sarvation in Duddngs.

Residential and commercial buildings
consume hully one-third of the U.S. energy
e, Of this amount, space hoaling grabs
e largerst chunk—about 53 porcen, ac
cording o the Nationa! Bureau of Stan
dards (NBS) Though uses will fluctuate
according 10 building type and chmaie
NBS also figures thal watar healing ac
counts for twelve percent, air-condiioning
eight percent, refrigeration seven percen!,
lighting and other glectrical lasks tan par-
cant, and ten poroent for cooking and othat
miscelaneous usos. Estimates of the po-
tential onargy savings achievable through
more energy-eficient designed and con-
structad buildings vary widely but typecally
fall into the 30 1o 50 percent range for old
and new bulldings, respectively

With the advent of the enargy Supply
and price crunch, & Steadily Growing num-
bar of proposals having a direct impact on
angrgy consumphion and afciancy in buidd-
ings—and on Ihe antire community —have
been oberad lor Congressional consad-
station Buiding design standards, We-
cyclo costing, solar heating and cooUNG.
tax mcantives and grants 1o relrofit existing
buiidings, iInnovative enefgy conservation
technclogy demonstrations apphancs ia-
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beling and efliciency standards, and
strengthened federal research and devol
opment funding for energy conservation in
buildings and appliances are among the
suggestions which have appeared of late
on Capitol Hill desks

Until now, except for the rash of activity
involving solar heating and cooling, Mtle
has been done by the lawmakers in the
wity of definiive dectsion making, With
President Ford's reluctant approval of the
highily controversial Energy Policy and
Conservation Azt in the closing days of
1875, some basic but cartainly not boid
seps arned al improving the built environ
ment s enargy eficiency have been taken
Though national attention was pamarily
focused on the Law's oll control aspects,
he new act contains a number of con
servation provisions which have been dan-
gling in Congressional limbo for several
years along with some ideas phucked
of President Ford s own engigy package
sent up 1o Capitol Hill a year ago

Tha new law s states the opportu-
nity of dipping into a $150 millon federal
fund established to encou
servation planming on s st
proposal sent to Washington fo
assistanco in this planning efor mus
clude, amang other hings
ol mandatory thermal eff
and insulation reg
rengvated bulldngs Mandalorny b
licsency standards for any bulkding which
open fo the public durng norma;

wncy standards
anits for new and
g el

a2z

hours are also to be considerad
In addition, the President is ghven
respansibility of creating and implementing
a lon-yoar plan for consenving enargy in
any buildings owned or leased by lederal
agencies. Mandatory lighting eficiency
standards, mandatory thermal efficiency
standards and insulation requiremants,
restnclions on hours of operation, thamo-
stat controls, and othae alterr e o
be includad in the lederal planning
pin consumer applances

1o reflect energy cost an

mandatory with p

4. reingers
r-froerers
d. Waler heat
el

aircond
and refr

nes that such
nologically or economic
Las! yoar, Presid
voluntary efficie
appiiance man fure
of federal standards if such ¢
pliance was not lorthcoming. The aim of

Prolessional Engineer

the efficiency improvement program was a
20 percent average reduction in the 1672
levels of energy consumption of new
household appliances by 1960, Also run
by the Commarce Departmant, the volun-
tary offering—and the threat of mandatory
federal standards—had already stiractod
manutacturers who accounted for about
83 percent of the retail sales of the appi
ances covered in the program. The
chudad electric room alrcondiionar
eralors, froezors, b

akong with gas and ab

C

hurnidiliers, and
the feder
the power 1o
20 porcent
ory labeling

sed appliance

and on anggy

eficioncy remains 1o be seen. The Com
marce Departmant's voluntary programs
) b moving ste slong and
ol manutacturers

nece program lead
8 from the Commerce
to the Federal Enargy
deral Trade
Commission. The Commerce Dep
ment's National Bureau of Standards will
femain the prme lechnical resource, so it
¥ sch of the measuremant
»dology will change drastically. De




pending on how the FEA goes about IS
new lask. the new law could mean a lot
mote paperwork jof industry, It could also
mesn Some fime in court. any person may
commence a civil action agains! manutac-
turers of federal agengies for non-com
plianceo with the law

The building and appliance conservation
pravisions included in the energy act hard-
Iy represent a new, strong hedaral inter-
venlion into the bullding design and mater
als and equipment manutactunng world
The Congressional actions have been crib
cuzed by some who say Congress has
skirted the critical aspects of energy con
sorvaton which confront the nation by
passing off the nity-gritly nergy CONSUMp-
Hon reduction decisons 1o e state gov-
emments—which may of may not lind the
tederal dolars sufficient ncentive 1o lake
any action at all. The apphance labeimg
and standards provisons do not constitute
a major departure from cutrent gaverT:
mant-industry programs. The Congres-
sional directive to the White House for a
ten-yoar plan doas not provide direction on
the details of such planning, such as the
relative emphasis properly placed on lite-
cycle costing—desple the fact that Con
greas has aiready considered that particu-
tar topic at some langth

Those who contend thal
not taced up to the anergy oo
challgnge with ¢ ectnirss exhibited Dy
the Ford Administration find ammunition in
the Cangressional response 1o the Pros

dential proposal lor mandatory biuildng de-
sign standards. The Congressional reac-

1o 1o that offering also ilustrates the prob-

Igms which Congress still has in un-
ding energy COrf com:

phoxities

Proposed as the “Building Energy Con
sarvation Standards Act of 1875, the ongl-
nal administration bill called for federally
developed prescriptive energy con-
servation standards for new residential
buildings. In briefings with olher goverTy

mant neigs and with private reprasenta-
age

Hives 1o discuss the bill, Federal Energy
Administration officials made it clear that
the proscriptive standards {later rolemed 10
as componan! parformance standards)
were likely 1o be modeled after the Amen
can Sociely of Heafing, Relngerating, and

Air-Conditioning Engineers {ASHRAE] pro-

posed engrgy consarvation design stan-
dard, ASHRAE 90-P. Since approved in
large pan by ASHRAE as ‘90-75,” that
standard evokod Strong reachon within
and without the engineering CoOmmunity
(Fot & report on 90-75 impact. soe page
35, this issue of PE.)

Als 1o be written were perlormance
enorgy consarvation standards fof residen-
tial and commarcial structures. To be
based on resulls from ongoing fedaral and
private ressatch and testing, the perfor-
mance standard was expectod to embody
the "enargy budge!” concept

Tho Prossdent's bill woulkd have prohiba-
@d any lederal entity —including thoss reé

February 1976

1. Experiments at Oak Ridge National
Laboratory indicate that energy Savings
can be reaiized by wrapping & water hoat-
er with insulating matarial The un-
wrapped water heater (right) used over 20
parcent more electnicily than the SATH
sized heator {at fel) which was wrapped
with 3 1/2-inch thick insulation commonly
used in building construction. The lesis
were carried out as part of the Residential
Energy Conservation Program under the
sponsorship of the Nationa/ Science Foun-
dation and the Federal Energy Administra-
tion in cooperation with ERDA.

dards (NBS) in Gaithersburg, Maryland. A
team of engineers led by Dr. David Didion
{shown in photo) in the NBS Center for
Building Technology is invesfigating the
laboratory performance of heat pumps.
The laboratory study is part of a larger
efort at NBS aimed af developing lest
methods for heating and codling equip-
ment and Systems

3. Mechanical engineering technician at
NBS adjusts instrumentation on heat
pump in &n environmental chamber, Tam-
parature and humidiy pattems anywhane
inthe U.S can be simulated in the cham-
ber

sponsible lor SUPBNIBION, reguiation, of in-
suring of banks, savings and loan assockn-
1ions, and other similar institutions—trom
providing financial assistance “for the con-
struction of any bullding in any area of a
stale” unioss state of local building codes

L al

P

Juded anergy conso
lpast as gont as federally e
standards. Saveral years were lo be ak
lowed lof tedernl development and state
and local adoption of the standards. All
federal construction would be required 1o
meat or exceed the standards.

Reflecting the divargent views within tha
enginearing, architectural, and manulac-
turing seciors about energy conservation
ways and means in general, reaction from
the private sector to the bl was mixed.
Crilicism was voiced by thosa who: 1. ob-
jectod to the prescriptive standards, 2. re-
santed and opposed the bill's “blackjack™
tochnigue of tying all inancial assistance
for construction to code adoption, of 3
feared what was really being put lorward
was & back door national building code

Without the benett of in-depth haarings
on the building standards quesbion, the
Senate adopted the adminisiration propos-
al with soma slight modifications as partof
an emergency housing measure. There
was no debatn on the Senate fioor despile
the cor ble cor ¥ i
the bill. The House objected 1o the in-
clusion of the standards section in the
housing bill, howewver, claiming it had not
yirt been able Lo consider the issue.
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Mobie home being studied for energy
eficiency in & National Buresu of Stan-
dards environmantal chamber

NBS engineer Max Hunt examines
thermocoupies used fo monifor lemper-
atures in mobiie home enargy study

When the House Banking, Currency
and Housing Commities held hearings in
July—which amounted to the first senous
Congressional look at the proposal—it dis
covered a swarm of stil-unanswered ques-
tions about the bilf's aims and implementa-
tion, Uitimately, the House rejected the
Ford Administration proposal and elected
a volunlary approach Lo energy con-
sarvation design standards. Federal re-
sirichons on financial assistance for con-
struction were ruled out. Rather, state and
local progress in adopting conservation
codes would be monitored lor possible
unspecified action by Congrass in the fu-
ture. No lederal prescriptive, or componant
performance standards were 1o be dovel-
oped. Tha Department of Housing and
Urban Development was assigned the
task of coming up with perlormance stan
dands for energy conservation,

Whaen the Senate Banking Committes
ook a look at the House changes, it de
cided that perhaps it had been too hasty n
considaring the Prasident’s bil. Afer re-
considering ts previous voto, the com
mittee became deadiocked on whather or
nol 1o take the administraton-prefarred or
House-tavored route. As the Congress
was busy passing the Energy Policy and
Consarvation Act, which included buliding
standards only as a state option and loder.
al construction consideration, the Senale
Banking Commitiee finally settled on drop-
ping the component perdormance sian
dards. Mandatory federal pedormance

34

standands wete retained, however
Assuming quick andorsement of the
committee's decinion by the full Se:

attemnpled resolution between
Senate difierences on federal sanchons in
the near fture—possibly later this month.

porters alike will agree tha! Congressional
performanca in lerms of understanding

and uc.lllﬂg with the [M!I'I}Ir\g} Lo f as an
integral buf complicated factor in tha ener
gy equation has been somathing less than
spectacular thus far. The mannar in which
Congress has considered the ad
tion's bullding standard proposal
in poinl. Regardiess of whethar or nol led
ol standards lor gnergy conservation in
new bulkdings are viewoed is a roper ac
tion for Congress to take, tt makers
on Capitol Hill have been confromad with
the task ol making that important judg
mant. Handicapped by a lack of solid inlor
maton about the pob ffects ol con:
tempiated lederal s and by an in-
complate undarstandi
technob
greasions
the energy
without a Clear re
Richard Gru
r wt

ith Capitol Hill efons relating to
enargy consenalion in bulldings through
both the Senate Public Works and the
Interior and Insular Altairs Committees, ad

proceedod down
pnclards path
what lay

Prolessional Engineer

mits that the new Energy Policy and Con-
servation Act “in no sense repreionts a
delinitive policy.” Grundy sees the recently
enacied energy conservation provisions
a5 a peodiminary expression of the enorgy
conservation concepts which have davel-
oped from the Congressional expariance
over the past three years. Recognizing the
vagueness of 30me of the new law's provk
sions, Grundy says, “You have 1o build on
what you have done before, At the same
time, ail of the pleces don't necessarily fi
together. 1t is a mafter of first getting them
cling them later
With enargy supply problems not likely
1o vanish soon, 1 round of f‘.ungru_i.-
decision mak OO 15585
g BNy Consarvalion in the built
OOWIrDNMmean bound to get lougher. P&




ASHRAE Standard
90-75 Seen to Affect
Design Engineer,
Building Product
Industry

A PE siaft Report

A federally-tunded study of ASHRAE
Standard 90-75, “Energy Con-
sesvation in New Buliding Design,”
foresees important changes in réoi
tional building design, product manu-
facture and marketing, and anargy
consumption ways of life. Among oth-
or things, the study by Arthur D. Litle
Inc.,, predicts that 90-75 will help the
design engineer to become a more
important member of the design team
Al the same time, the energy con-
sarvation standard will demand a ma-
jor avarhaul in the design industry’s
foe structure, the report claims

A just-compieted study by Arthur D, Littie
Inc, (ADL) performed for the Federal Enat
gy Administration (FEA) spelis out the ex-
pecied impact of ASHRAE Standard 80
75, “Enargy Conservation in New Bu
Design.” The 80-75 route has alre:

bosn taken ty several states and

sbly be followed by othars in 1 g7Te The
recently anacted Energy Poloy and Cot
servation Act of 1975 and legisiabion now
under consideration would encourage fur-
ther adoption by state and local goverr-
mants by providing lederal funding support
for such activity. (See page 31, this issue
of PE.) Tha ADL study provides

insight into what the building com
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ADL assessed the sxpe
mpact of whia
of the ASHRAE ¢
paring convanhic
RAE 90-
arpas of
looked al

jections r‘,r. 5 5h, (J.
Thir ADL study concluded that
tial construction

k-

Professional Enginear

ates, ASHﬂA{; a0
ha annual energy consumad
in niw construchon by about 27 percent
the ADL report concludes. I inatitutad in
1976, the standard could reduce tha
growth of enargy consumption in the build:
ing S0cior 2.3 percant 1o 1.4 parcent over
976 W0 1990, according to ADL
Evon with the standard's favorable im-
on enargy consumplion, ADL found
DNTEY CONSUMPHcn
aftor applyng 50 prescriptive
parformance approach was 67,000 o
72,000 Btu per square fool. The U.S
eral Services Administration has
55,000 Btu por square ool target
and ADL rese hers did not think use of
90-75 alone could satisty that goal
Building malenals and buddng equip
arkels would be widely affected by
ASHRAE 80-75. ~In ganoral, the adophion
of ASHRAE 90 will create opportunities for
supphers of commaodity buikding malenals
al the expense of reducing those markels
for ganeral builkding equipment and HVAC
systoms ~ Buiiding nsulation suppliers
coulkd gan $179 million in new markets
amounting to an 18 percent increase in
thair over Il
tima, HVAL equipm
market could drop off
cant of thelr lotal market. Sim-




dnrly, hghting fixture producers could losa
$175 milkon, which accounts for twelve
percant of thedr marke!

The culbacks in revenue sustaned by
HVAC equipment mamutaciuserns—adue
largedy W drastc juctions in HVAC sys
tem capacities—could be modected d
manufacturers “adopt,” the ADL report
suggested. Even so, the 80-75 research-
ars glumiy predict that this sector will

be adversely afflected Dy any type of efec
tive onergy consanvation legeslation, be if
ASHRAE 90 or somae similar design stan-
dard.

A major marke! for gne
puter programs and services is loreseen
by ADL with adoption ol 90-75, r
tendancy 1o “load-up
design process The
standard “will resull in morne Calcula
turther techmical and GCONOMIC o
of systems, addtional internal and external
meatings of the design leam, and more
interaction with code authoribes

Perhaps more than any previous avent
in the design industry, the advent of ASH:
RAE 990, or some simiar standard, will
demand a maor overnalul in the mdustry s
fee structure, particulary for mechan
cai'slectncal design engineenng seryices
whuch historically have been based on a
percentage of the mechanical systems
cost of the project,” the ADL repon siates
Fumhermore, the report lorecasts that

From a prolessional stand t, parhaps

the most significant impact of ASHRAE 90
is that the design engineer will become &
more important and integral member of the
design team

Trouble (s predicted for those who sug-
gest that stale and local govemments will
move guickly toward wholasale adc
of 90-75 ADL expects code authorilies
be a problem for 90-75 in bath te m
mentalion and enforcoment a
ing ahead, the
bo Surprsing

were not 1o succeoed
concarms with such
or and third-party
o motivate
ional change and code effec
tivenass.” The report continues, “Those
ve 80 far prohib

the ADL repor
il O COr

spr
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1. The Bowman House at the Natonal
Bureau of Stendards in Gaithersburg,
Maryland, where studios on energy con-
servation in homes are being camed out
Among the studies is one on the benafits
to be expected from retrofiting an exsting
residence with rraulation, storm wingdows
and doors, c aufiong, and weath-
erstripping. Studies on the field perfor-
mance of heaf pumps are also being car-
rigd out in the house

2.4 3. Blowing in insulation in the aftic
(iphoto 2) and exderior walls {photo 3} of
the Bowman House

4. Ingtaling insulation in the crawispace

numbars of and local governments
considering energy consanation provi
sions for their building codes and the
prospect of federal dollars 1o hasten code
consideration, the ADL study is sure to ba
of interest 1o enginaers, code authonties,
manulacturars, and govemmant oficials

Information about the avaiability of the
ADL report, Impact Assessmont of ASH
0-75, “"Enargy Con
w Design,” will bo
-3




A U.S. Senator Views
Energy Costs &
Long-Term Economy

We are discovering that the operating
costs of a buiding simply overwhelm the
costs of its construction. The problem is
that all the cost relationships iInvolved can
change. Right now, energy costs ane run-
ning neck-and-neck with financing costs—
a situation unheard of several yoars ago
Whan these costs are projected over a 40
or 50 year period, even slight changes in
such things as energy prices make a very
great diflerence. So, what is that going to
mean o us now, when wa have 1o make a
decision as 10 which heating, ventilating,
and air conditioning system to use, and
whiat 1o do about insulation?

We have a choice of using more or less
Insulation, We can put so much insulation
into the wals that we can hardly afford to
build the building. I we use less, and
enargy prices go up, have wa still made
the right decision?

Wi on the Public Works Committee re-
cently had 1o pass on the General Services

Administration’s proposal to build two enor-

mously expenshe buildings in Baltimons
for the use of the Social Security Adminis-
tration. This taught me just how hard it is,
even for those of us who really care about
the long-lerm economies of bulldings, 10
com 10 any conclusions we can skeep
with, | had 1o vole agamst the proposal
despie the threat that inflaton would make
delay prohibitive. Other members of the
commiftee were nol willing 1o take that rsk,
and the prospectus was approved

But | was very disturbed by what was
proposed. The GSA advocated using its
so-called “integrated buildings systems”
approach in the Baitimore buildings. This
would be the second time out for the sys-
tems approach, the first application being
in three other Social Security buildings, in

Philadaiphia, Chicago, and Richmond, Cal-

Hormia

As it was explained 1o us, there is sup-
posedly a problem when buliding com-
ponents are chosen “off tha shell, from
many contractors. The components would
be. it was said, "in aggression with each
other,” which | look to mean they would be
at cross purposes with aach other as 1o
providing long-term economic benefits. To
get around this, the idea was 10 declare

We can put so much insulation info
the walls of & building 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?

“performance specifications” in fieu of de-
sign specihicahons or product specifica-
tions and let the contractor design a sys-
tem of components which would be tha
most economical over the long haul. There
was another assumption involved in all
this: the notion that only a rsally big corpo-
ration would be able 1o do the innovating
required, and that therelone the lirst three
of thase multi-milion-doliar buildings cught
1o be let &s a single contract, to make the
deal attractive anough 1o big operators

Ancther alemant 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 specifications
would have 1o do their jobs over specified
periods of time. And, moreover, the con-
tractor was 1o be given a ning-year main-
tenance contract

Whather these approaches actually will
mean graater loNg-temm economies in the
three initial Social Security buildings, we
cannot yel say. This was to be an experi-
ment, and the results are not in

Why did | vote against using this ap-
proach at Baltimore, even though | was
very concemed that we buy something for
the taxpayers which would be economical
over the long haul? This might be instruc-
thve 1o those of you who am involved with
engineering buidings for buyers in the mar-
katplace. Inthe firs! place, | was nol con-
vinced the systems approach had pro-
duced very much innovation. It appeared
o me that the products resulting from the
process could have been maiched by con-
ventional construction lechniques, and the
only new tem we wore gelling was a com-
bination lighting and sprinider system, in
which cooled sprinkier water was to cool
the fidures. s this a good long-lerm econo-
my?

In the second place, | objected to the
assumplion that only a huge corporation
could produce the necessary innovation. it
seemed to me that we were pulling so
many eggs in one basket, and putting such
a huge project out for bids, that we would
dischnminate against relatively smaller con-
tractors, who might be quite efficient, but
unabie to win the financing battle




By Senator Robert Mc
Chairman, Subcomim:
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National Bureau of Standards (NBS) cap-

Coaiing.
and domestic hot water for lour-bedroom
lownhouse on the NBS grounds in
Gaithersburg, Maryland. NBS engineers
will test the house and solar system for
selected periods while the weekly bving
paltern for @ farmily of six is simulated
This is one of the firs! studies in which the
Ssame buiding will have been tested with
both & completely conventional as well as
&n ntegrated heating and cooking solar
system. The project will fumish state-of-
the-ar data and contribute to evaluation
procedures for tolal solar systems

Solar panels being installed on NBS
fownhouse

Conservation:
The Only Way Out
of the Energy

Shortage Maze

By Lewis D. Conta, P.E

Prolessor of Mechanical Engineering &
Dean

College of Engineering

University of Rhade Isiand

What the U S. sorely neads to meet its
anergy ch ge, says this eng

ing educator, is a real conviction on
the part of both the public and our
government and industry leaders that
the problem is both serious and ur-
gent and an earnest commitmant o
take the drastic action necessary to
bring it under control. He calls for a
program of drastic energy con-
servation, fully backed by Congress
and the Administration to buy the time
needed lo develop alternate enargy
Sowces

Although not this only critical problem fac
ing mankind, the anergy problem is, in
many ways, tha most ant; yot as a
nation we ane dilly-dallying while irrecover-
ably precious time is lost

Recent estimates by the Natonal Acad-
emy of Sciences and the U.S. Geological
Survey-—both highly respectod ag
ndependent of the energy industrips—
have lowored substantially the predicied
amount of undiscoverad petroleum, both
domestic and workdwide I now appears
that U.S. production will begin to drop dras-
tcally by the mid-80s, and asven workd
resources will be approaching dephetion in
25 10 30 years. By that time the remaining
petroleum will be resarved, eithar by law or

Professional Engineer

by economics, lor purposas such as the
production of fertilizers, pesticides, and
plastics, and for essential transportation
uses

As an example of the senousness of the
supply problem, consider the Alaskan
North Slope strike at Prodhoe Bay. This
find. the largest on the North Amaerican
Continent in some time, was made several
yoars ago, but as yel no ofl has reached
the market. A §7 billion plpedine is now
under oo ) actoss Alaska, and in
another y il will fnally begin to
reach the outer world. Yet the Prudhoe Bay
field holds only a two-year supply of ol at
the current U.S. consumption rale

Thus fo becoma indepandent we need
o make a Prudhoe Bay strike avery two
years, and al currpnd rates of increase in
consumption, in another 15 yoars the re
quwad interval will be reduced 10 only one
year. We claarly will nof be able 1o do this
hence tha prospect of being contin-
e our petroleum-based technologecal so-
ciely is dim indeed. Sinco we now con
sume over 17 mullkon barrets of petro
ted States, in order

Warsion 10 other enar
e nexd 20 1o 25 years
asumption by

Qy Sources over
we should be reduc
nearty a mifion b
We are, insh
gram callng
1o tenain on &
im economy. Singe the total supply




is nite and the end is now in sighl, we afe
clearty in greal danger of continuing on our
curment course untd the pipeline rurs dry
and then inguiring, “What do we do now 7
By then & will be too late o do anylhing
and the oflect on our technologcal sociaty
will ber catastrophic

The af-glectric -NUCEar SCONGmYy

Our major nationd et in i
maximum exploftation of dom
leum reserves 15 the developmer
ar power. Since nuckear anergy
transmitiod and used in the for
cal energy, this thrust leads to the all
olecine nuclear pconamy i which as many
of our enargy Noeds as possible will be
filled olocincally, | @ , making maxmum
use of elecine vehicles, sloctncal space
haating, and electncally supported ndus
trial processes

There are, as | sea i, two problems with
this picture. First the supply of lss nable
uranium, U235, is imiled, and its exhaus
tion i prodicted for not much later than the
exhaustion of our petroleum resources. A
stable, long-lasting nuckear econormy will
only be possibie if the breoder ¢
the tusion process becomes commercislly
uselul and takes over most of the load
The broader howRver, COME Under
serious question lor many reasons and
m]hl'r“ OF WiD iy, IS 1eC it tarther o
thay future

Supposa, however
come on line y @NOU
lang-lasting supply of nuciear tuel
var technological breakthrough i
2 the avadtability of adequate enurgy
for n-.;- all-glectrc economy. Will that solve
tha problem? | fear thal it will not T
growth curve of electrical ener
tion which wo have been 1o
iy has resulte

y Consump

o @l of

wing

simple

gven without the m
e e

an nstalied capac

megawnlts by

We are accu O PUMbErs,
and this reguirament may ne
It tranalates, howe

ywih rate,

continyation of this g
@ toward an all-glec
Id resull @ the nead for
ovor 2.5 mifion
the year 2000

Ted

than 50 ¢
of the contiguous Lin

minute of w
of 1510 20 thousand gallon
pxpendable water 10 supg
tive and blowdown k
s trilhons of
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Siinch River Breader Reac
first large-scale breedas rod
demonsirahon plant in the L
for consiruction on the Clinch f«‘rmr i Cl U
Ridge, Tennessee Site work is scheduled
o begin S year.

Construction progress on the Fast Flux
Test Facility (FFTF) noar Richiand,
Washington The 400 megawar thermal
reactor is a iquid sodium-cooled, fast
tiux reactor designod specifically for imadi-
ation b ng of luels and components for
the liquid metal fast breeder reaciins
Bechtel Power Corporation i3 architect-
engineer, Advanced Reactors Division of
Westinghouse Electric is lead reacior
designer

keep them going?

Incidentally a canversion 1o coal, our
mosd abundani snergy source, would not
solve tha problem aither, Even neglecting
the costs and hazaras o B mining. e
environmantal degradation resufting from
strip mining, and the air poliution problem
resulting from the combustion of coal, his
fuel, ke nuctaar fuel, must be transmitted
and used as elecincal enorgy, and the
plant siting and coohng w require-
monts would be lithe better than thosa
associated with nuckear power plants ",
fuhermore, wa (eMan on oul past curve
ol expanson in the use of electncal ener-
gy, and il we dapend only on coal o meal
our noeds, then a 2000 year supply of coal
as measured at C atas of consump-
tion would ba exhausted in about 70 years

very hard, and improve our

atpd technologies 10 pro-
ythar 2000 years’ supply, this addi
id only keep us going for anoiher

Afe wo on the right frack?

inthe fac
da? Ma

p of this problem what can wo
people belwvo thal we are al-
ready making substantial (fogress that

the conservation Maasures 'nw.-n

adoptad will see us Throug
i 8 serious errof which m
a5 vigorously as DOs st
growth in energy consumption

51 ba countered
The rate of
5 bean
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mrrested, of al least greatly reduced, bt
the eflect is, in all probability, due more to
he business recession than to effective
long-term conservation

For at least the last 25 years a close
corral has existed beh enargy

consumption and gross national product—

at a rate of approximately 90,000 Bru/1958
dollar of GNP. For the past six quarters the
GNP has docreased, but enargy consump-
tion has not foliowed it down. it seems
extremaly likely, therelore, that when busi-
ness activity returns to normal and the
GNP again increases, wo will find we are
not far from our histonc growth curve in
enargy use. Unless we change our ways,
the dire predictions presented above will
become the realibes of lomormow

What we sorely need, and what is con-
spicuously lacking, is a real conviction on
the part of both the public and our govern-
ment and industrial ieaders that the prob-
lem is both serous and urgent, and an
@armest commitmant 1o take the drastic
action necessary o bring it under controd
The disagreements between Congress
and tha adminisiration oves an gnargy poll
cy. and tha hope that the operation of the
markeiplace can induce the necessary ac-
tion have already robbed us of ireplace-
able time—time which we cannot atiord to
lose. Because we are dealing with a finite
and irreplaceable commodily which is es
sential o our lechnological civilization, and
because the real problem s still several

]

years in the future, | lear that normal eco-
nomic molives will not produce the drastic
acton needod in tha hme avadable

In spite of the recent ncreases in cos!
enargy Is still cheap compared with most
of the things we need and use. On a cross-
country automobile irip, lor example, the
costs of motels and lood are each sub-
stantially higher than the out-of -pocket aw-
tomobile expansas, and gasohng ac
for only & small part of the true b
mobile costs. Gasoline pr
ready increased approximaloly 25¢ per
gallon with litthe affect on total consump
tion, Would another low cents per galion
make a bigger diference 7 Heating od con
sumption will be even loss elastic | ast
winter many pecple loamed 1o Invg with
thermostats set at 65° to 68° mstead of the
mare normal 72° 1o 74°, but it will not be
posaible 1o go much lower, tegardiess of
cost

A national energy pol
consarvalios

y based on

What kind of an energy policy is nesded
cope with the impending crisis 7 in the long
run only a lechnology Dasod on solar ene
gy i all its forms—dwec! thermal, voltaic
wind, sea thermal—or on the fusion proc-
ess if this should prove feasible and eco-
nomical will solve the problem. The shon-
bed, however, iS for a
pram of drastic consarvation, fully ba

Prolessional Engineer

by Congress and The administration, o buy
the tima needed o dovelop allernate
sources. Unfortunately, the urgancy re-
sults from the time neaded lo conver inan
orderly manner from a petroleum based
technology 1o one based on inexhausiible
sources, rathar than from currant short-
ages, hence the ncantve &
the task will not arise n.
nstead be mandated by governmant ac
tion—action which thus far does not seem
o be lorthcoming.

Because we have been so profigate in

senger automobile is Ihe prime villain, both
in terms of low cocupancy per vehicle and
high fuel consumption. The cbvious solu-
tions are greater use of mass transit and
teduced fuel consumption per vehicle
Since the construction of an adequale
mass transit system will be a long and
ax sivi undertaking, the most rapid re
sults can bo obtained by car pooling and
by producing more engrgy-efficient veh
cles.

In pursuing the latter goal strict lmits on
size, welght, power, of fuel cor
for @ach vehicle would be. in my o
poor strategy. Instead & mandatod min




330

o and with less social stress than other
suggested allernatives. Such a scheme
would make it possible lor each manufac-
turer 1o produce & wide range of vahicles,
from small and sustere 1o large and huxuri-
ous, 88 jong as the fleet average met the
tuel consumphion requirements. It would,
in addition, provide a powerlul incentive for
gach manutacturer 1o improve the eff

clencies of his angines, YRNSMISSIONS, run-

ning gear, and accessories in order 10 be
abig 10 produce the maximum number of
high parformance of luxury cars, and thus
gain a compalative advantage in the mar
ketplace

The continued excessive heating, kght-
ing. and air-conditioning found in most
public and commercial buildings makes i
clear that large savings should also be
possible in this area. Agan the recenl
dramalic increases in energy costs have
had (tle effect, since they siill represant
only @ small fraction of total costs, and are
easily passed on 1o the consumer, Hence
in this area too mandatory conrols Seem
1o ba the only way to produce results in the

tima noedod. An energy section in all buikd-

ing codes, most easily accomplished by
incorporating ASHRAE Standard 80-75
and ils future modificatons in each coda
would go a long way toward producing
more energy-efficient buildings in the fu
ture.

However, unlike the automolive case
where the turmanound fime is oniy about

ten years, the annual addition of new build-
ings is only a small fraction of the total Fot
this reason retrofitting old buildings may be
@ven more important than controling new

1. Two arrays of 20 sclar panals provide
heat for home in Denver, Colorado.

2 & 3 A 1000-square-fool solar collecior
is providing heating, cooling, and hot
water fo the downlown Delrolt head-
quarters building of Smith, Hinchman &
Grylls, Architects, Engineers, Planners. In
operation since November, the research
solar anergy system is providing 27 pieces
ol dafa every 15 minutes fo the firm's
computer

mote raadily available lor conservation is
urgently needed

It seema clear 1o me, then, that only strict
conservation in all phases of our lives,

construction. The p . here,
is the need for capital rather than manda
tory rules, and tha role of the lederal gov-
smment should be directed towand maet-
ing this problem. Low interest loans, tax
rebates, and freedom from increases in
assessod value e examplos of the kinds
of incentives that would make possible the
installation of insulation, solar collectors,
and other energy-consarving lealures in
ensting structures

industrial processes are the thind major
source of possible savings. In this area
mare than any other high energy costs
miry have an effect on consumplion, and
many of the steps that can be taken with
tthe of o Investment have already been
implomented. Unfortunately the major sav-
ings which can be made as documantad in
the published reports of the Ford Founda:
tion Energy Policy Project require process
changes which demand research and de
velopment eftort and, most importantly,
substantial capital inputs. The current high
cost of capital and the very shor capdal
recovery bme demanded by industry miti-
gate against the possibilty of acceptable
increase in energy costs providing an ef-
lective incantive toward energy consening
changes in industrial processes. Again
govemment action 1o maie captal funds
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dated by local, state, and federal au-

thorities rather than by simple economics,
will give us any hope of avoiding catas:
trophe. Some will object that this path will
lead to economic stagnation and in-
cronsed unemployment. | firmly beliove
that the opposite is true. Exploring for addi-
tional coal, oil, and uranium, opening Mines
and drilling oil wefis, and buliding giant
nuciear power plants are all capital-n-
tensive enterprises with ifle manpower
input por dollar of capital invesied

Furthermore the manpower needed for
these entarprises is highly skilied and spe-
cialized. The same dollars invested in
buliding mare afficient structures of in retro-
fitting older bulidings for consarvation
would produce mord jobs, requiring less
skill, and the end effect would be a per-
manent reduction in energy consumption,
rather than a continuaily escalating and
expensive search lor the energy needed o
feed a growing number of contral power
plants. pe
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conservation pian for the stale, a project
for which the committee formed a special
task force. The staff director of AEMB, Ed
Hudspeth, has mat with the task force and
outlined his request. The objective of this
task force of Alabama proftessional eng-
NEEs IS 10 wrile & report on enemgy con-
sumption for Alabama with recomimends-
tions 1o the governor. This repon will in
clude an energy conservation plan

The task force has been divided into
subcommittees 10 wiile the energy con-
servation plan. For exampie, George Shot
ner, P.E , 8 NASA civil engineer, and Guy
Dunnavant, P.E., a tacilities enginaer with
the Corps of Engineers, head a sub-
- on bullding s ds (e.g. in-
sulation). They get assistance from other
qualified persons as needed. Carl Zomke
heads subcommitiess onhealing and air-

conditioning and automotive fuel consump-

tion

in addition o the subcommitiee activity
the task forca is gatharing and reviewing
informaton from governmental agencies,
and edu | and !
Technical papers pertaining 10 energy con-
servation, including some writhen by mam-
bers of the task force, are being used.
Energy conservation plans from other
stales are boing reviewed, The task force's
immediate objective is o dovolop an eflec
tive energy conservation plan that can be
quickly implemented The task lorce can
also serve as an influential voice of the
engineering profession 1o state and local
governments on the formation of energy
policies

Future plans

Encouraged by the resuits of thew recent
eflorts in the enorgy field, the authors have
plans for confinuing this type of technical
activity. They are considaring anothar type
ol snergy conference for the near future
Each is also engaged in SURROMING new
concepts lor federally funded energy
research projects. The authors conclude
that there is room in the growing energy
heid lor competent engineers who wish 1o
make lechmcal contributions. OB

A home coal fumace thal compares 1a-
vorably with oil and natural gas hoat has
been developed by a team of engineerng
students al the University of Wisconsin-
Madison. The fumace is clean, conve-
nient, and cheaper to oparate than an ol
tumace

Beginning with a commercially available
oil fumace, the students added a mechani-
cal sysiem that allows the fumace to burm
powdeted coal. The students say that such
a cotversion would only cost the average
consumer about $200 and would save that
misch in huel bills during the first winter.
“No such conversion system is availabie 1o
our " emphasizes Ken Kriasel,
student in charge of the project. “But thare
afe no reasons why systems shouldn't be
produced. Technically t's pretty simple

With oll prices rising and future short-
ages promising to be severe, the con-
varsion 1o coal is an attractive prospect. By
suppllying all enargy needs from domestic
coal sources. the Uniled States could be
sell-sufficient for 8t leas! two hundred and
possibly five hundred years

The naw fumace is convenient because
it requires no aftention beyond setting the
thermostal. Whaen the thermostat de-
mands haal, the furnace uses an ol flame
to ignite the coal, and machanicalty feeds
itsaif from the bin. Ashas collect in a res:
due containgr, which the coal supplier
would empty on each delivery visit

February 1676

By Roben Ebisch
University of Wisconsin
Scence Writar

The furnace is clean because the coal is
nandied internally. The delivery truck
would pump coal into the bin through an
airlight opening, and the ashes would be
pumped out in a similarly sealed stream of
waltar, Alr poliution through the chimney
would be neghgible When the coal leed is
shut off after sach burn, the oil flame
comes on again for 30 seconds o burm
away mos! of the remaining gases. The air
is then passed through ~scrubbers” and
dleansad by a fine spray of water. The oil
required 1o stant each heating cycle and do
the final cheanup burning would amount to
only five galions of waler per winter

Last September the Wisconsin research
toam won the firs! prize for coal use at an
international competition in Albuquérgue,
New Maxico. This confirmed their con-
viction that such a furnace could it a large
enargy burden from weakening patroleum
resenes

The only real problem i the coal distri-
bution system,” says mechanical engineer-
ing professor All Seireg, who worked with
the studants on the project. “Right now
tham are no coal suppliers that deal in
powdered coal, and it's 100 inconvenient
for everyons 1o pulverize coal in ther
homes.” Services grow 10 meal demands,
howevar, and Dr. Saireg beleves thal pow-
dered coal delivery services can bo as
commonplace as oil distnbutors of waler-
sohoner maintanance industries




ERDA's Energy Conservation
Program Draws Criticism
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editorial

ERDA program. Yet only two percent of
ERDA's budget appears to be allocated to
CONSArvation programs.

OTA's tysis of ERDA's conservation

in Congressional A
as Timid, Underfunded

As a soleclion of PE authors this month
points out, there is an active energy con-
servation dialogue currently under way in
the LS., aven though the total amount of
enargy actually consenod may be consid-
erably less than it could or ought tobe. So
where does this leave us? Are we going 1o
go through 1876 with mastly a dialogue
Over enargy conservation of are we going
1o buckie down and get serious about man-
ageman! applicabions which will be neces-
sary 10 bring about a significant reduction
in U.S. enargy consumption?

Al least one operating arm of the Con-
gress has already concluded that the ener-
@y consarvation plans and funding of the
Energy Research & Development Adminis-
tration (ERDA) are 1oo modest to make
much of a dent in energy saving over the
short term. Congress’ Office of Technology
Asspssment (OTA)}—a new Capitol Hill en-
tity which NSPE strongly supported from
concept 1o tinal reality—has looked at ER-
DA’s energy consarvation program and
!m-tlundedalmyt\-nwmfm
agency's total budget

In its analysis, OTA finds that ERDA's
onergy servaton planming rep a

efforts continues: “It is well recognized that
expansion and conversion of our large en-
argy supply systems will be very costly and
cumbersome but that our dwindiing oil and
gas reserves dictate such modification. By
e = P -

mentation of conservation programs with
Increased efficiency or waste reduction ob-

jectives can have both a rapsd and a contin-

uing effect. Such improvements need not
be technologically complesx; they may in-
clude merely removing jurisdictional or in
stitutional constraints, such as building
codes which require energy-ineflicient de-
signs.

It ERDA is 1o provide near-term and
mid-term enargy problem sokutions, con-
servation through efficiency and waste-re-
duction programs should be an essential
ingredient. The présent ERDA program
onentation loward developing complax
technological supply optons lor the long-
tarm overshadows the imponance of less:
complex solulions with near-term poten-
tiad."

OTA, in its first major technology assess-
ment, finds that in addressing energy
goals, "ERDA adopted a namow, hard-
ware-onented approach. its RDAD efort is

mant

What OTA appers io be getting in its
evaluation of ERDA's energy conservation
approach is the latter's underemphasis on
a public acknowledgement of the lim:ta-
tions of technology applications per se in
bringing about large-scale energy demand
teduction. OTA's evaluation refiects a
widely-hald point of view on Capitol Hill
thal conserving energy calls for significant-
Iy nCreased SOCI0-2CONOMIC INPUts in rela-
tion 1o the purely technical.

Another recent study, ~Toward Project
Interdependance: Energy in the Coming
Decade,” has its Library of Congress
authors concluding that "Shor of
draconian measures 1o be taken by the
executive and \egdalalm branches of
o Project | ® goals
now seem unatlainable " The report
concludes that lor a variety of reasons,
the contributions of coal and nuclear
power—the only viable alematives to
patroleum duning the next decade—are
expected o fall considerably short of
eartier estimates made by FEA and other
axocutive agencies lor the next len years

To date, there is like evidence of any
‘draconian measures” being put ino an
action mode for energy conservation in the
U.5. Oil imports are steadily increasing
Marketpiace factors al the moment appear
1o be not nearly dracontan enough 1o

designed p ly to d
rather than o sxplom solutions fo or\m
oy problems.” OTA recommends that in its
solar heating and cooling program, “ERDA
should consider giving increased empha-
5is 10: user incentives, standards for moas-
urements ol equipmant performance, and
impact on utility peak demand of solar

departure from C: date “in
the. emphasis of both the EADA plan and
program on options directed toward in-
creased energy supply relatve 10 the pro-
grams in end-use demand reduction. In
Public Law 93-577 (Sec. 5 (a) (1)), the
Congress defined energy conservation as
meaning 'both improvement in eficiency of
enetgy production and use and reduction
in enargy wasta ' The law requires enorgy
conservation be "a primary consideration
in the design and implementation’ of the
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- ERDA's program and budget
o not @ive adequate attention o sor.tul
ad, and b
research nm_lds even though the legisia-
tive record makes clear that ERDA is given
responsibility beyond technical RAD
Unresolved nontechnological issues—
from inadequate incentives for com-

i , through er de-
mands, competitive use of resources, 1o
communily resistance—could biock the
most sophisticated engingering achieve-

Prolessional Engineer

enargy conservation programs 1o
& lovel which would cut into U.S. oll
imports.
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RESIDENTAL ENERGY
FROM THE SUN £




HARNESSING THE SUN’'S ENERGY

A Description of HUD’s Solar Heating
and Cooling Demonstration Program

Prepared by the
U.S. Department of Housing and Urban Development,
Office of Policy Development and Research,
Washington, D.C. 20410.




A Federal research, development, and
demonstration effort is underway to
determine how best to harness the
power of the sun to provide Ameri
cans with energy for heating and
cooling in the places where they live
and work

No longer an exotic and distant
concept, the practical and widespread
application of solar energy for resi
dential heating and cooling demands
is now on the horizon

This booklet describes HUD's role
in the new National Solar Energy
Program. A mail-back coupon on the
last page will enable you to obtain
maore specific details of this multi
stage undertaking.

OUR NEED FOR SOLAR ENERGY
Until recently, most Americans would
have pictured a program to draw
energy from the sun as an imaginary
plan from the pages of science
fiction, Even periodic news of small-
successes has not  persuaded
many  that the sun might provide
energy that they could use in the
places where they work and live.

After all, energy from traditional
fossil fuel sources was plentiful and
reasonable in price. S0 the question
of solar energy received low priority
But a rapid succession of events has
moved the entire energy problem into
sharp national focus.,

Concern about current and future
enegy needs and supplies, as well as
changes  in national  environmental
policy, have coused us 1 explore
alternative energy sources as essential
10 our well-being.

One of these sources, solar energy
for heating and cooling, is no longer
2 visionary dream. The technology is
becoming available. What s now re
quired is a serious, all-out etfort 1o
adapi  this technology to practical
demands in the next few years.

scale

WHY SOLAR ENERGY? &

@ It is & promising alternative with
important short and long term impli
cutions for solving America’s energy
praoblems.

o Technology for solar space and
hot water heating is proven and avail
able; for solar space cooling, some
sdded development is requined but no
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new scientific breakthroughs seem
necessary.

o Compared with other energy
alternatives, solar energy for building
requires a relatively  low capital-
intensive technology

e Studies indicate that the short
term application of solar energy s
fast becoming economically feasible

e In residential and commercial
applications, solar energy is environ
mentally clean and non-polluting

® Delivered at the point of use, no
major investments in Cl!ﬂll’al station
equipment or distribution networks
are required

e With proper equipment and
procedures, solar energy could reduce
the peak load problems of utilities
and increase their average load
factors

THE FEDERAL EFFORT
As a result of four public laws en
acted during the 93rd Congress, a
major National Solar Energy Program
is now under way

Overall administration of
research programs undertaken by the
Federal Government rests with the
new Energy Research and Develop
ment Administration (ERDA). The
Department of Housing and Urban
Development has joint responsibility
with ERDA for a residential demon
stration program 1o investigate the
practical application of solar energy
in heating and cooling.

Other participants at the Federal
fevel include: the Department of
Defense; the National Aeronautical
and Space Administration; the
General Services Administration; the
National Bureau of Standards, the
Mational Science Foundation; the
Department of Agnculture; the
Department of Health, Education,
and Weltare; the National Oceanic
and Atmospheric Administration, the
Agency for International Develop
ment; and the United States Postal
Service

ENergy

A National Plan for Solar Heating
and Cooling (Residential and Com
mercial Applications) has been pre
pared and published by ERDA. in
cooperation with HUD and other
participating Federal agencies.”

Major elements specified
Plan include

o demonstrations  of
nology in both commercial and resi
dential buildings, initlally wutilizing
available systems;

o development of solar technology
to support such demonstrations, m
tially using available sub-systems and
components;

@ research  and  development  of
advanced heating and cooling tech-
nology ;

e dissemination of information on
the results of the above efforts

in the

solar  tech

SCOPE OF HUD'S
RESPONSIBILITIES

HUD, through its Office of Policy
Development and Research, Division
of Energy, Building Technology and
Standards, will carry out four activi
ties in implementing the residential
demonstration of the solar heating
and cooling program:

@ residential demonstrations In
which solar equipment will be in
stalled in both new and existing
dwellings (Field Testing);

e development of
critevia and certification
solar heating and cooling equip
ment (Standards);

e market
encourage the rapid and widespread
scceptance of solar technologies by
the housing industry (Utilization);

o dissemination of demonstration
snd market development results (In
formation and Education)

Responding to the urgent need for
practical, alternative sources of
energy, HUD will conduct and com
plete  several cycles of residential
demonstrations using solar  heating
technology by the end of Fiscal Year
1977, and combined solar heating
and cooling technology demonsira

performance
procedures
for

development etforts 10

* Interim Report: National Plan for Solar
Heating and Cooling (Residential and Com
mercial  Apphications), [ERDA  Technical
Information ter, PO Box 67, Oak
Ridge, TN 37820, Document ERDA-Z3)




heating and domestic hot water heat
ing systems. The third, fourth, and
fitth cycles will concentrate on com-
bined solar heating &d cooling
systems. All projects will utilize
systems ready or “available” for
demonstration. In general, a “proj
ect” will consist of from one to
twenty dwelling units

Integrated Project Solicitations

One series of demonstrations will in
volve integrated projects. These are
residential projects which have been
designed to incorporate a particular
solar energy system, or which have
been designed so that the building
structure  utilizes passive measures
within the structure to collect, store
and distribute solar energy. Normally,
an  “integrated project” will have
been developed to the point that
financing has been identified, ap
provals have been received, and con
struction s imminent. Developers in
terested in submitting proposals for
such projects should return the form
on the last page

Solar Energy Systems Solicitations

The second series of demonstrations
will entail separate solicitations of
solar energy systems and specific
for local demonstration

proposals
projects. This series will begin with
an ERDA solicitation of solar energy

and subsystems
Program Opportunity Notice
interagency  evaluation panel
select those systems which are con:
sidered ready for demonstration use,
and will recommend to other system
proposers the developmental work
which still needs to be done. Systems
requiring additional development may
request support funding from ERDA
Systems considered ready will be pro
vided an opportunity for demon-
stration in various parts of the pro
gram—in the HUD residential demon
stration program, in the ERDA com
mercial demonstration program, or in
federally owned projects through
DOD, GSA, USPS, USDA, or other
agencies. Systems manufacturers
interested in submitting proposals in
response to the forthcoming Program
Opportunity Notice should return the
form on the last page immediately

through a
An
will

systems

HUD Residential Project
HUD residential demonstration proj-
ects will be selected on the basis of a
location matrix which correlates cli
mate, type of housing units, local
building codes and zoning regulations,
financing practices, construction pro-
cedures, market conditions, local
demography, and architectural pref
erences.

Beginning in late 1975, using
potential locations identified in the
matrix and the results of the first
cycle of solar energy systems evalua
tion, HUD will request specific resi
dential project proposals on a local
basis from builder/developers, State
and local agencies, and other
qualified parties. In general, proposals
will be accepted from developers who
are constructing residential projects
and are willing to use one or more
buildings for solar energy systems,
while maintaining other, similar build-
ings within the project as experi-
mental controls with conventional
energy systems.

HUD will select the projects to be
used based upon the qualifications of
the developer, the quality of design
of the proposed project, and the
degree to which the project will sup-
port the program objectives, The
proposers will be required to demon

strate their ability to provide the land
and financing, to integrate the solar
energy system into the building de
sign, to obtain necessary approvals, o
construct and market the buildings,
and to provide suitable warranties to
the purchasers.

The successful proposer will re
ceive a limited contract to integrate
the solar hardware in the house, and
will be required to award a sub
contract to the solar system manu-
facturer to assist in this design effort.
This procedure is analogous to the
normal relationship between a builder
and his mechanical contractor. The
result of the design integration
process will be a compiete set of
construction plans, specifications, and
cost estimates.

If the design and cost estimates
are acceptable, the developer will be
owarded a contract to construct the
project, purchasing the solar energy
system from the system manu:
facturer., HUD's financial support for
the project will not exceed the dif
ference between the cost of the
solar-equipped unit and a similar con
ventionally-equipped unit,

Unsolicited and Private Proposals
Because of the need to select the best
proposals on the basis of the program
criteria and requirements, HUD must
evaluate all proposals against these
criteria in a competitive procurement.
For this reason, HUD will be unable
to accept wunsolicited project
proposals for this first cycle. This
policy decision will be reviewed for
each succeeding proposal cycle

One of the prime objectives of the
residential demonstration program is
to develop cost and operational com-
parisons between solar energy and
c onal  systems and  installa-

tions. A second objective is 10 de
velop marketing experience and pro
cedures for solar energy systems, It is
unlikely that projects involving
individual private residences will pro
vide wifficient data addressing these
issues. HUD, therefore, does not
expect to select private projects for
awards unless they present unique
demonstration opportunities. Retrofit
projects will be limited 1o publicly
owned housing units




tions by the end of Fiscal Year 1979,
This represents an intense and com
pressed search for practical answers in
a few shorl years,

To asccomplish these objectives as
rapidly as possible, HUD's key strate-
gies include

@ a series of functional
strations;

e the active
housing industry;

# the rigorous study of wvarious
potential barriers—economic, social,
legal-to  widespread  utilization of
residential solar energy systems;

@ determination  of methods to
stimulate market demand for such
systems at ali stages;

@ investigation of needs and types
of possible incentives to promote the
marketplace supply of standard sys
tems, subsystems, and components.

demon-

involvement of the

THE PHILOSOPHY BEHIND
HUD'S EFFORT
The manitude of the national need
and the complexities of this develop
mental  task require a philosophy
which

e understands and seeks to utilize
the existing housing industry’s struc
ture and capabilities,

® views solar energy as an alter-
native to other energy sources;

o applies o the greatest
possible conventional or
modilied technology:

@ schedules field demonstrations in
approach 1o encourage
continiing improvements to the solar

degree
slightly

cychcs

enery concepls.
HUD believes that the Govern
t's role is to provide an appro
priate stimulus to industry and polen
tial users of solar energy systems and
equipment, and o assist 0 demon
strations which will lead to early and
widespread marketplace utilization of
solar energy for heating and cooling
applications,

HELPING TO MAKE A MARKET FOR
RESIDENTIAL SOLAR ENERGY

Even religble solar energy
systems are developed and success
fully tested in a vanety of ling
situations, the public can reap the
benetits only if a functioning market
place for such products is established

when

and in oparation

To help build this marketplace,
HUD will direct efforts toward a
series of interrelated market develop
ment tasks. These will include:

@ The development of performance
criteria and the establishment of pro-
cedures for product certification
To initiate the process of developing
uniform standards 1o assure industry-
wide acceptance and product quality,
Interim Pertormance Criteria for solar
heating and cooling systems have
been published * During the demon
stration phase, demonstration projects
wili be equipped with instruments 1o
measure the performance of the solar
energy equipment and the contribu-
tion of this equipment in meeting the
building energy requirements The
results of these studies will be used
to develop definitive performance
criteria @s a basis for industry-wide
standards.

Procedures for the certification of
solar energy systems based on such
delinitive performance criteria will be
designed using the results of the
demonstration program and the eval
uation of the technical performance
ol the various systems. Appropriate
industey and trade organizations will
be involved in the establishment of
the certification process.

o Development of detailed finan-
cial procedures and recommendations
Studies have shown that the financing
of residentisl units employing solar
energy systems will require balancing
operaling cost  savings sgainst the

greater first costs for such equipment
Results from the field demonstrations
will provide such cost information

Recommendations  for

martgage instruments

appropriate

and related
'Imna-m Performance Criteria for Solar
Heating and Combined Heating/Cooling
Systems and Dwellings (Superintendent of
Documents, US Government Printing
Office, Washington, D.C, 20410: Stock
Mumbet 00300301388 Clan C1386/2
50 4; price $1.90.)

policies will be developed 10 én
courage consideration of operating
cost savings in establishing original
maorigage amounts.

@ Appraisal and tax

considerations :
Studies will be made of various ap

praisal procedures and new standard
appraisal and assessment techniques
for use in connection with setting tax
rates and wvaluations on residential
units containing solar energy systems

» Residential occupants’ attitudes
Surveys of the occupants of demon
stration units will be conducted to
determine their likes and dislikes
toward solar heated and cooled hous
ing. Similar attitudinal surveys will
include visitors to and potential
purchasers of such units

® Predictions of savings potentisl
Techniques of economic analysis will
be developed to predict the savings
potential of solar energy based on
data from the field demonstration
program

» Study of barriers to widespread
acceptance of solar energy
A study of institutional factors which
may affect the broad introduction of
residential solor energy systems will
look at: local building industry and
trade proctices; alternate forms of
ownership and hinancing; provision of
supplemental  back-up
utility companies; and local building
codes and zoning ordinances.

@ The possible need for financial
moentives
Financing mcentves, through grants,
loans, and tax allowances, have been
suggested by the Congress and by
industry, Various approaches to such
incentives will be studied

assessment

service by

HOW THE HUD RESIDENTIAL
DEMONSTRATION

PROGRAM IS STRUCTURED

Two parallel series of demanstrations
are planned Each series will consist
of five cycles, repeated at intervals of
a months 1o 1 year. Those potential
participants who may
for the earlier cycles will have the
chance 1o participate i later cyches,
dynamic  tech
the entire

not be ready

therehy
nological growth during
series of demonstrations
In both series, the first two cycles
will focus primarily on solar space

assunng
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[ From Professional Enginecr, December 1974

ASHRAE Stanparp 90-P Conrronts ENFrGY CONSERVATION IN NEw BuiLpings

By Jack E. Tumilty, P.E , Principal, Jack E. Tumilty, Consulting 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-
lion system

A standard that could change the way buildings are erected in the future in the
United States and possibly much of the rest of the world is presently being written
by a standard project committee 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 of 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
oo 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 construction 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 Y0-P

Standard 90-P covers all facets of building construction including: the building en-
velope made up of solid walls, fenestration, roofs, and floors; building systems design;
equipment sclection; 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 preparing 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 distribu-
tion and with the lluminating 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 requircments 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 evaluation would require a computer analysis of the building design but would
provide the designer with all of the innovative capabilities he desires.

The designer has an additional alternative that would provide him with the opportuni-
tv of further reducing the energy entering the building This alternative would recognize
the use of wind or solar energy as a part of the enecrgy utilized within the building.
Through proper evaluation of these sources of energy, the designer can further reduce
the amount of energy used by the building from sources outside the building site
boundary and thereby make the building even more energy efficient

This standard is not yet complete but is in the final stages of preparation following
public review. Once it becomes an ASHRAE standard it is anticipated that it will
require a moré frequent revision schedule than is normally provided in ASHRAE
standards. It is expected that it will be reviewed on an annual basis for the first
four or five years and, in fact, on a six-month basis for the first year. Normally
ASHRAE standards are reviewed and revised on a five-year cycle. Due to the fact
that the technology will change rapidly within the next several years, it is recognized
that frequent updating of this standard will have to occur if it is to stay abreast
of the state of the art and truly provide for energy efficient buildings and a reduction
in energy consumption.

ASHRAE realizes that when completed, Standard 90-P may well be incorporated
into local and state building codes. This is not unusual because ASHRAE standards
have been referenced and incorporated by reference in many building and safety codes
It is therefore imperative that ASHRAE Standard 90-P be technically correct and
that when properly applied will truly provide for a reduction of energy consumed
by the many buildings that are yet to be constructed

[From Professional Engineer, September, 1975)

Tie ENERGY AuDIT: PRIME MANAGEMENT ToOL FOR ENGINEERS IN INDUSTRY

By Paul €. Greiner, Vice President, Conservation and Energy Management Division, Edison Electric
Institute

There is a long-term trend toward greater use of electric power. In 1930 about
10 percent of the primary energy consumed in the United States was used to generale
electricity, Today it is about 27 percent, and by the year 2000 it is expected to
be about 50 percent

While in 1974 there was essentially zero growth in kilowatt-hour output, it is expected
that output will be up about 5 percent in 1975. A recent EEl study—"Economic
Growth in the Future”—concluded under conditions of moderate economic growth,
electric energy consumption over the next 25 years will grow at an average rate
of 5.3 to 5.8 percent per year.

This growth trend is anticipated because the application of electricity will be increas-
ing, not only in new uses but in substituting for other forms of energy. A great
deal of activity will be in the industrial area. Those industries switching to electricity
include metal processors and fabricators, glass makers, and automobile manufacturers.
Others experimenting with methods of substituting electricity for oil or gas include
manufacturers of paper, cement and ceramic products.

In these times, the concept of “energy management”—a term now widely used
by the electric utility industry to denote wise use of energy—is playing a major role
As professional enginecers look to what they can do to provide energy management
in the industrial area, it is essential that they first make an energy audit.

Why conduct an energy audit? In this way an engineer can analyze all of the
various major energy consumption areas in the plant—heating and air conditioning,
process heating, lighting—and with this information can then look at ways to better
manage these users of energy.

If personnel or cost limitations make conducting an audit difficult, that's where
the professional engineer can come in and help the plant personnel review their require-
ments. The point is, without an energy audit, it will be very difficult to determine
the steps needed to conserve energy or 1o measure the success of the conservation
program. On the other hand, with an audit the plant manager will know what and
where he is spending and he can then evolve creative, innovative conservation measures
tailored to the specific operation.

Once the engineer has determined where the plant stands on energy consumption
through an energy audit, ways can be pointed out to improve efficiency. This means
setting conservation goals for every phase of operations. In setting goals, here are
five major areas to consider.
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. 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 |8 percent of the nation'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 nation’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. T 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 better 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 production 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 so0 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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I PROCESS ENERGY CONSERVATION

Insulate steam and hot liquid pipes, furnaces, and other heated containers where
possible. Keep openings in equipment closed and sealed and use reflective heat shields
where openings are necessary

Avoid short runs on thermal process equipment and shut down idle equipment during
production interruptions. Use time clock controls on heating devices or motors, where
practical

Electricity can often be used more efficiently and more economically if some use
can be diverted to off-peak periods

. CORRECT USE OF LIGHTING

Make maximum use of modern, efficient hight sources. A system can be upgraded
to metal halide or high-pressure sodium, and produce the same or more light for
less energy

The lighting system should be properly designed so that it delivers light where it
is needed yet produces a pleasing balance of brightnesses. (The new concept 15 called
non-uniform lighting.)

Where safety or security is not a factor, urn off luminaries in_areas not being
used, such as inactive storage areas or boiler rooms.

Outdoor lighting systems or indoor security lighting systems which are controlled
manually may be wasting valuable operating dollars by being on when not needed
A photocell control will insure that lights are on at dusk and off at dawn

To effectively manage energy in a plant one must understand how to use the hard-
ware. Of particular importance is the use of HVAC systems. These systems can be
categorized into four areas Exhaust air heat recovery, refrigeration heat recovery,
lighting heat recovery, and other systems

Powered ventilating systems exhaust conditioned air from inside a structure and
replace it with up to 100 percent outside air, which must then be treated to bring
it within the design limits for temperature and humidity. This exchange of conditioned
inside air for outside air represents a considerable expenditure of epergy. And in
well-insulated structures in which heat gains and losses through the exterior of the
structure are diminished, ventilation losses loom proportionately larger. I'here are, there-
fore. decided economic advantages to be realized by providing some means for reclaim-
ing the conditioning effect of exhaust air. Among the proven methods for doing this
are those employing heat wheels, runaround systems, static heat exchangers, and heat
pipes

There are two types of heat wheels, The first transfers only sensible heat while
the second handles latent heat as well. Each consists of a motor-driven wheel frame
packed with a heat absorbing material such as aluminum or stainless steel mesh, or
a corrugated asbestos-type material The wheels are designed to be installed in the
ventilation air system, with the outside air and exhaust air kept separate.

A limitation in the application of exhaust air heat recovery concepts is that inlet
and exhaust ducts must be close to one another. The requirement is avoided in the
runaround system which employs two heat exchangers connecked 1o one snother by
a loop of pipe. The runaround system can be as efficient in energy transfer as the
heat wheel, provided the heat exchangers have sufficient capacity. However, il a heat
exchanger’s capacity is increased by adding rows of finned tubing, the pressure drop
through it increases considerably The gain in efficiency, therefore, must be partially
offset by the higher fan power required

The air-to-air heat exchanger represents a static means for transposing heat between
exhaust and outside air streams which pass through it in a counterflow fashion. It
resembles an open-ended steel box with a rectangular cross section that is compart-
mented into a multiplicity of narrow passages in a cellular format. Every other passage
carries exhaust air, alternating with those carrying makeup air

A transfer of energy between incoming and outgoing air can be accomplished by
banks of devices known as heat pipes. These are installed through the adjacent walls
of inlet and outlet ducts and have their opposite ends projecting into the air stream.
A heat pipe consists essentially of a short length of copper tubing, sealed at both
ends. which contains a snug fitting porous cylindrical wick and a charge of refrigerant.
These units are highly efficient and because they are scaled with no moving parts,
maintenance is minimal.

By virtue of its name alone, the heat pump descrves the attention of engineers
concerned with optimizing energy use through heat transfer. The heat pump is essen-
tially a heat-transfer refrigeration device that puts the heat rejected by the refrigeration
process to good use. It offers the engineer a single equipment installation that can
provide either heating or cooling, can switch from one to the other automatically
as needed, or can supply both simultaneously if so designed
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In a refrigeration-type heat recovery system, the double-bundle condenser is con-
structed with two entirely separate water circuits enclosed in the same shell. Hot
refrigerated gas from the compressor is discharged into the condenser shell where
its heat is absorbed by either one of the water circuits or by both simultancously,
depending on requirements of the system at a given time.

Other heating systems which can provide energy management are waste heat recovery
from processes. Many processes such as ovens, furnaces, vats, salt baths, and so on,
expel large amounts of heated air to the plant environment or it is exhausted. Much
of this heat can be recovered and reused for pre-heating products or processes or
for space heating. Heat recovery devices similar to those previously described for
space heating, but designed to operate at different ambients may be utilized. The
concep! is to use and re-use each BTU of energy to reduce the over-all energy require-
ments,

In the process heating area there is a new device called the templifier—or temperature
amplifier—which employs the same basic principles as the residential heat pump. But
by using a much larger compressor and working at higher temperature levels, it can
be applied 1o produce hot water using low-level heat from a process or the heat
source

An addition to the basic concept is a man-made pond near an industrial plant.
It collects heat from the sun which is then available as input to the templifier. A
plastic cover is used to reduce heat loss from the pond from convection, re-radiation,
or evaporation. This heating pond may be an answer for the plant with a steam
requirement in the 140 degrees F to 230 degrees F range but without a low-temperature
heat source.

Another tool which engineers should find useful is computer programs which simulate
the operating conditions of a building or process and determine the costs of alternate
methods of heating. There are several such programs. One, called AXCESS, was
developed by EEL It consists of two sections: The energy analysis computer program,
a method for predicting the energy usage of a building, and the financial analysis
section which ties cost information into an evaluation based on the client’s critena.

| From Changing Times, March 1976]

SoLar Power For Your House—How Practicar Now?

Harnessing solar energy is no longer the far-out dream of a few. We have learned
to make direct use of the sun's rays to heat swimming pools, to heat water for
bathing and washing. and to warm homes, schools and business buildings. There have
also been some successful experiments in solar air-conditioning

Actually, small solar devices for heating household water have been in use in Florida
and the Southwest since the 1920's; as many as 8,000 of them may be in current
operation. It is reported that there are 100,000 solar water heaters in Israel and
more than a million in Japan

Today there is absolutely no doubt about the feasibility of using solar energy in
our homes. Beautiful modern solar houses are spotted around the country, some in
such seemingly unlikely locations as New England, Michigan and Minnesota

Neither is there any doubt about the wide interest in possible applications. In the
early 1970°s there was no real solar equipment industry, except for water heating
Now a recent search by ERDA, the federal Energy Research and Development Adminis-
tration, turns up some 225 manufacturers building more than 400 different solar
products. The companies include many small new firms but also some of the best-
known names in American industry—Dow. 3M, PPG, GE, Honeywell, Revere,
Westinghouse, among others.

No, the feasibility of solar energy is not the problem today. The problem is whether
a solar-powered houschold heating-cooling system is practical—practical in the sense
that most engineers use that word, meaning “cost effective.” In other words, can
we devise a system that will save enough in conventional fuel bills to pay for the
initial investment within a reasonable period?

THESE ARE THE BASICS

In practical household application heat must be collected, transmitted to storage,
stored, recovered from storage, and redistributed where and when needed—all with
minimal losses.

The simplest solar heating system—sun-heated water for bath, kitchen and swimming
pool—is a subsystem connected to the hot-water plumbing. One pipe carries water
from the tank to the collector panel. usually on the roof. and another pipe returns
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it from the panel to the tank. Circulation may be provided by a small electric motor
or gencrated thermodynamically (warm water rises), with all energy supplied by the
sun.

The panel itself may be a box covered with glass or plastic panes. painted flat-
black inside, containing serpentine piping through which the heating water circulates.
One late-model design is made entirely of black plastic a fraction of an inch thick,
with vertically molded channels running from a horizontal input pipe. oOf manifold,
at the bottom to a similar output manifold at the top These panels can be combined
according to volume requirements. Other glass- or plastic-faced panels are available
in carbon steel, stainless steel, copper, aluminum and other metal bases. Each material
has advantages and disadvantages from the standpoint of cost, durability, resistance
to corrosion and ultraviolet rays, heat absorbency, heat retention, weight and ease
of construction

Most solar collectors use water or other liquids to transport heat to the storage
area. For simple household water heaters, the water may go directly to the hot-water
tank. But where necessary, antifreeze is added to the collector circuit and the solution
is then circulated into a heat exchanger, similar to a car radiator, that is immersed
in the hot-water tank.

The same basic setup—collector to heat exchanger—may be used to bring heat
indoors to warm a building. The “furnace” is merely a blower that circulates air
over the warm. liquid-filled heat exchanger. In other designs the hot liquid itself can
be circulated within the building through baseboard radiators or air may be used
as the heat-transfer medium

Most solar heating-cooling systems require a massive amount of storage material
in which collected heat can be stored for nighttime and cloudy-day use. So far, only
two storage materials have received serious attention from manufacturers: water and
crushed rock. Water readily accepts heat but also easily and quickly gives it up and
must therefore be kept in a large insulated tank. Rock, on the other hand, is slower
to warm up but holds its heat much longer

Crushed rock can be stored in a tank, but it is more usual to keep it in a large
underground pit. Heat is recovered by pumping filtered air through the rock for redis-
tribution throughout the house

At present, an expensive part of a solar heating system may be a sophisticated
control network nceded to coordinate it with a backup system using conventional
fuel. An array of automatic, thermostatically operated electric switches, valves, duct
doors and other regulators may be needed. When the collector begins to cool in
the afterncon or on a cloudy day, for example, the system must be switched automati-
cally to draw upon its stored heat.

Solar air-conditioning, using an absorption chiller, the system that has received the
greatest attention, is most likely to be practical where it is needed the most—in extreme-
ly hot, sunny climates. This method works similarly to gas refrigeration and air-condi-
tioning systems, but solar heat is used instead of a flame.

CLIMATES AND CLOUDY DAYS

A school building in England was provided with a complete solar system and a
backup fossil-fuel system when it was built 15 years ago. The backup system has
never been used. In Arkansas there are private residences without backup systems.
In warm climates some solar homes get along with occasional use of the fireplace
on Crisp evenings.

By and large, though, solar homes need backups. Where you live affccts the use
you make of the backup, although not as much as you might think. North of about
15 degrees latitude (that’s an east-west line drawn close to Little Rock) heating matters
most. Below that line air-conditioning is the dominant need. However, solar-assisted
heating or air-conditioning systems can be used in every one of the 48 contiguous
States and Hawaii, and even in some parts of Canada.

High altitude helps. Insolation, which means solar radiation received, is much greater
where the air is thin and clean. It's insolation that makes Colorado such a popular
site for solar building experiments.

The most important climatic factor is the customary amount of cloud cover. Check
the cloud charts for your locality. The cloudier vour area is, the larger—and more
expensive— your collector installation will have to be

Compared with typical prices for a conventional gas, oil or electric heating system
for a single-family home, a solar installation is expensive—averaging about $8.000
Add the cost of the conventional backup system that almost every solar installation
demands—another $1,500 to $2,000 or 50 —and the price of nature’s free heat seems
even higher
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timates 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 detractor says he could invest what a solar system cosls
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 25,000 to 45,000 pounds of crushed rock housed in a small
A-frame shed, of which the collector 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 equivalent) 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. Seck 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
vour state, to check the contractor’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 reconstruction, 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 practical 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 contrast to the “passive”
systems they prefer. In passive systems all energy is supplied by the sun—no electrici-
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ty—and ingenious devices employ thermodynamic and other physical principles to cause
the components to perform without any other source of power. This is true conservation,
their proponents say, not merely a trade-off of one form of man-made power for
another

An open-plan house in New Mexico s an example of a passive system. Large,
water-filled barrels are placed in racks against the inside of windows facing south
Aluminum-faced insulating doors, operated by hand cranks and nylon ropes, lie on
the ground in front of the windows on winter days so that the aluminum acls as
a reflector to intensify the sun’s heat. The doors are raised to cover the windows
after sundown during the winter to prevent heat loss and in the summer to shield
them from the sun. In winter heat radiates from the warmed water to the house.
with auxiliary heat provided by wood-burning stoves. Curtains inside the house help
control the flow of air

Another design uses electricity only for a few minutes a day to move insulation
panels to shield or uncover flat tanks on the roof. Uncovered, the tanks absorb winter
sun and heat the house through the ceiling by radiation; the tanks are covered at
night, holding in the heat. This system can also be used for cooling by closing the
panels during the day and opening them at night. The design requires no supplementary
heating or cooling in one-story buildings in the Southwest. Concrete floors and walls
are preferred, but frame construction may be used

Some examples of active systems:

A demonstration house in Tucson, using collector panels made with blackened copper
sheets and tubes covered with glass, is said to capture enough solar energy to supply
about 75 percent of its cooling needs and 100 percent of its heating needs

The waste water treatment plant at Wilton, Me., employs solar collectors and heat
pumps in a design projected to save aboul $3,600 a year in heating oil costs and
close to $900 in electricity costs.

A school building in Atlanta and another on the campus of New Mexico State
University in Las Cruces, both dedicated last fall, became the first experimental com-
bination of solar cooling and heating designed into buildings of their size. The Atlanta
school, which uses 10,000 square feet of collectors to heat and cool 32,000 square
feet of floor space, is said to be the largest solar project of its type to be undertaken
to date. Sixty percent of the building's cooling requirements arc accomplished with
a 100-ton lithium-bromide absorption chiller powered by solar-heated water. Funds
for construction of the solar system were provided by ERDA.

A proposed solar demonstration fire station in Kansas City, Mo., is expected to
meet about 65 percent of its annual heating load with a solar design that incorporates
heat storage in 72 tons of dry pebbles in a concrete box with a cloudiness reserve
capacity of two and a half days, and a conventional auxiliary heating system for
backup

An uaward-winning design for a federal building in Saginaw, Mich., has an 8,000-
square-foot tilted flat-plate collector on a parklike roof, which is also used for recrea-
tional purposes, and two 15,000-gallon water-storage tanks

PRETEND SOLAR AND Savi

For successful solar heating you need a special kind of house —either one originally
designed for solar energy or one that can be retrofitted 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 patch it. Caulk every crack, especially around windows
and doors, to minimize leakage of warm air in winter and conditioned air in summer

3. Praclice energy conservation by limiting the frequency and duration of door
openings

4. In the winter let natural heat in by lifting or removing awnings and by opening
blinds and curtains when the sun shines. Hold the heat in at night by closing blinds,
curtains and drapes.

S In the summer close blinds and curtains against the sun’s heat

6. Use kitchen and bathroom ventilators sparingly. They can exhaust hundreds of
cubic feet of warmed or cooled air in a couple of minutes.

O
















		Superintendent of Documents
	2019-05-09T21:45:15-0400
	US GPO, Washington, DC 20401
	Superintendent of Documents
	GPO attests that this document has not been altered since it was disseminated by GPO




