]
2 TRANSPORTATION iAoy
RESEARCH

CIRCULAR

Transportation Research Board, National Research Council, 2101 Constitution Avenue, N.W., Washington, D.C. 20418

ENERGY CONSIDERATION IN TRANSPORTATION

1 highway transportation

DESIGN, CONSTRUCTION AND OPERATION subject ares

11 administration
17 energy and environment

The Transportation Research Boerd is a unit of the National Research
Council, which serves as an independent advisor to the federal government
on sclentific and technical questions of national Importance. The Research
Council, jointly administered by the National Academy of Sciences, Na-
tional Academy of Engineering, and the Institute of Medicine, brings the
resourcas of the entire scientific and technical community to bear on
national prablems through its volunteer advisory committees.

COMMITTEE ON ENERGY CONSIDERATIONS IN DESIGN AND
CONSTRUCTION OF TRANSPORTATION FACILITIES

William B. Ledbetter, Texas Transportation Darwin Spartz, California Department of
Institute, chairman Transportation

Donald Saylak, Texas Transportation Institute, T. Paul Teng, Federal Highway Administration
secretary William A. Yrjanson, American Concrete Pavement

Daniel K. Boyle, New York State Department of Association
Transportation

Clinton H. Coolidge, CIANBRO Co.

Jon A. Epps, University of Nevada Prepared by:

Henry H. Duval, Duval and Associates, Inc.

Robert W. Israel, BOMAG, USA Jon A. Epps, University of Mevada

Woodrow J. Halsted, Consultant Robert D. Schmidt, Peoria I11inois

S. W. Nunnally, North Carolina State University
Robert D. Schmidt, Peoria, I1linois

Neil F. Hawks, TRB Staff Representative

ﬁV\B?@iAR Y \

1'/ \I"
| E i [an]
I JUN'1 01985 -
NG O\
NPoRTTION ResENS

B p— =

C



Table 1.

Summary of TRB Questionnaire - Energy Considerations in Transportation Design,
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Table 2.

Energy Conservation Activities - Georgia, Missouri, West Virginia

GEORGIA

MISSOURI

Solar panels on liquid asphalt cement storage tanks at state plant
Solar panels for hot water and heating at rest area

Mandatory reduced mileages on all DOT vehicles

Reduced speed 1imit to 50 mph for DOT vehicles

Provide car pooling information and computer assistance to companies
Closed some maintenance "barns" and consolidation operations
Heating plant major changes in 3 DOT larger buildings

Timers installed on some DOT heating/a/c plants

Energy audits performed on all larger buildings

Utility useages monitored

Additional insulation used in new roof replacement

Storm windows added to most field buildings

One electric meter used to replace two, where possible

Small vestibules with second door added to front and back of field
offices

Closed in an open ceiling in a field office

Manually reduce a/c at night

Turn 1ights out during lunch at field offices

Cleaning/recycling road sign blanks

Timers on a/c at rest areas, considered

Switch from use of cutback asphalt to emulsions
Partition and insulate maintenance buildings
Reduce striping program

Reduce mowing program

Reduce vehicle fleet

Downsize cars and pickups

Recycle guard rail by straightening

Recycle signs in sign reclamation shop

WEST VIRGINIA

o Placed day/night switch on outside 1ighting at field offices
o Auditors check for energy conservation on every field contact
Example: (a) Garage doors open with heat on
(b) Lights on in day where not converted as in no. 1 above
e Placed initial insulation at certain locations and have added
insulation at others
¢ Reduced the number of vehicles on the road (see no. 7)
e State cars can no longer be taken home by everyone
@ Reduced the number of substations
Example: Reduced 5 in Kanawha County
Reduced 1 in Marion County
e FEliminated Courtesy Patrols
e Purchased smaller cars for the fleet

ENERGY PUBLICATIONS

State agencies were asked to rate the effectiveness
of eight energy-related publications in the
questionnaire. These publications (see references
1-8) include widely publicized and distributed
reports by the TRB and the FHWA. Results tabulated
in Table 3 indicated a disturbing finding that many
of the individuals preparing the questionnaire,
presumably among the most knowledgeable persons
within the agencies on energy matters, are unaware
of the existence of these publications. The
committee is at a loss to explain this finding, and
hopes that continued technology transfer efforts
within TRB and FHWA will improve this situation.
The states of Arizona, Arkansas, California,
Georgia, Michigan, New Jersey, West Virginia, and
Wisconsin supplied 1ists of additional energy

related references (see references 9-31).

CLOSURE

Although thirty-one percent of the reporting states
have energy policies, sixty-nine do not, which
strongly indicates that energy considerations
within the transportation community are not
currently of major concern, even though energy
prices are high and the prospects of an energy
shortage in the near future are still very high.

On the plus side, 70 percent of the reporting
agencies have some form of value engineering and
performance specifications in the design and

construction of transportation facilities. About



Table 3. Effectiveness of Publications
References No. of Responses (%)
& c
Agency s @ S
; and v O > )
Title Report Date - & 7 oo
No. z,g o 2 £C
ow o 25
P 1% o = P
Energy Conservation and Federal Aid Program FWHA 1/21/81 1 13 10 16
Bulletin (2) (33) (25) (40)
State Transportation Finances within the NCHRP 2 10 17 12
Context of Energy Constraints 231 (5) (24) (41) (30)
TRB
Considerations in Transporation Energy Special 1 17 13 9
Contingency Planning Report (2) (42) (33) (23)
191
Waste Materials as Potential Replacements NCHRP 3 13 12 10
for Highway Aggregates 166 (8) (34) (32) (26)
AASHTO
Ways to Use Waste Products in Highway AGC, ARTBA 1 7 14 18
Construction Task Force (2) (18) (35) (45)
16 Report
TRB
Optimizing the Use of Materials and Energy Special 3 13 13 10
in Transportation Construction Report (7) (33) (33) (27)
166
. . ; NCHRP
Energy Involved in Construction Materials SyRthasiE 3 11 17 9
and Procedures Yy 85 (7) (28) (43) (22)
Evergy. Requtranets for Roading Pawments  Iacate B & & A B
nergy Requirements for Roading Pavements nstitute
IS 173 (7) (23) (35) (35)

one half of these agencies believe that energy is
conserved as a direct result of these programs. By

of Joint Cooperative Committee of AASHTO, AGC
and ARTBA,

far the most generally employed "energy 6. Optimizing the Use of Materials and Energy in
conservation" measure is recycling, as 100 percent Transportation Construction. TRB Special
of the agencies utilize recycling to some extent, Report T66.
Although the energy savings may not be known, they 7. Energy Involved in Construction Materials and
all believe recycling is cost effective. Finally, Procedures, NCHRP Synthesis 85. (TRB)
most agencies employ traditional energy 8. TEnergy Requirements for Roadway Pavements.
conservation measures in their direct cost AsphaTt Tnstitute Report IS 173, November 1979.
operations. These include reduced 1ighting, the 9. ADOT Energy Emergency Plan, April 1982,
use of solar heating where practicable, and the 10. ADOT Energy Management Plan, October 1982,
1ike. 11. Arizona Transportation Energy, Emergency and
In closing, the Committee is both encouraged Long Term Conservation, April 1978,
and concerned about the results of this 12. Arizona Energy Use Management Plan, February
questionnaire. There are several states that have 1978.
vigorous energy policies. Other agencies are 13. Arizona Transportation Energy, Directions,
making some attempts at energy management. But the February 1978.
majority of the agencies reporting, plus presumably 14. Arizona Transportation Energy; Usage Patterns,
most of the agencies not reporting, have little or December 1977,
no energy management programs in the design and 15. "Arkansas State Highway and Transportation
construction of their transportation facilities. Department Energy Conservation Plan" December
1981,
16. "Resource Conservation," Policy and Procedure
REFERENCES P78-17, California Department of
Transportation, Revised May 16, 1983,
1. Energy Conservation and Federal Aid Program - 17. "Value Engineering - Information Exchange,"
FHWA BuTTetin 7/27/8T. miscellaneous items, Value Engineering Branch,
2. State Transportation Finance Within the California Department of Transportation.
Context of Energy Constraints. NCHRP Report 18. "State Operations - Energy Conservation
23T.  [TRB) Manual" Georgia Department of Transportation.
3. Considerations in Transportation Energy 19. Keith, D. A. and Jackson, H. Z., "Energy
Contingency PTanning. TRB Special Report 191. Management Report Aerial Survey Lab," EES
4, Waste Materials as Potential Replacements for Project A-3025, Engineering Experiment
Highway Aggregates. NCHRP Report 166. Station, Georgia Institute of Technology,
5. Ways to Use Waste Products in Highway September 10, 1981,
Construction, Task Force Tb Report. Report 20. "Georgia Department of Transportation Energy



21.

22.

23.
24,

25,
26.

Conservation Plan," Georgia Department of
Transportation, April 15, 1980,
"Energy Committee," Department Regulation DR
1250.11, Michigan Department of State Highways
and Transportation, October 21, 1976.
"Conservation of Energy," Policy No. 1.506,
New Jersey Department of Transportation,
February 11, 1975.
Energy and Transportation Systems, 12/78,
CaTifornia Department of Transportation.
Procedure Manual for Energy Evaluation in
Highway Development Pro3ec¥s, 12782, West
Virginia DeparE%enf of Highways
A Manual on User Benefit Anal sis of Highwa
and Bus-Transit Improvements, 1977, IIS&!U

Transportation Energy Conservation Data Book,

28.

29.

30.
31.

Edition 1,
Laboratory.
Energy: Forecasting, Data and Conservation,
Transportation Research Record

Economic, Social and Energy Effects of Highway

Trans%rtation, Transportation Research Record
Procedure for Estimating Highway User Costs,
FueT Consumption and Air Foilufgon, 3780,
United States Department of Transportation.
"Energy Conservation," Policy K, Wisconsin
Department of Transportation.

"Energy Consumption - Energy and Materials,"
Subject 40, Facilities Development Manual,
Wisconsin Department of Transportation.

11/81, Oak Ridge National




