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PREFACE 
. . . .  

This Inventory provides a listing of federally funded energy-related 
environment and safety (E&S) research projects for FY 1977. Volume I i s  the 
Executive Summary; Volume I1 i s  a catalog of project listings; Volume I l l  is the 
lnventory Index; Volume IV is the Interactive Terminal Users Guide. The project 
listings include Biomedical and Environmental Research, Environmental Control 
Technology Research, and Operational Safety Research. These listings are arranged 
numerically, by agency with an inventory log number (Agency abbreviations used 
in figures and tables are found in Appendix B.) 

This edition of the lnventory contains research being reported by the following 
agencies, each of which has been assigned a block of log numbers to facilitate 
recordkeeping and searching. 

Department of Agriculture 
Department of Commerce 

- Office of Environmental Affairs 
- National Bureau of Standards 
- National Oceanic and Atmosphcric Administration 

Department of Defense 
Department of Health, Education, and Welfare 

- National lnstitute of Dental Research 
- National lnstitute of General Medical Sciences 
- Division of Research Resources 
- National lnstitute of Neurological Communicative Disorders and Stroke 
- National lnstitute of Child Health and Human Development 
- Ndliu~tdl 1-led1 1, Lull9 a~id Olrjud Institute 
- National lnstitute of Aging 
- National lnstitute of Arthritis, Metabolism and Digesti,ve Diseases 
- National lnstitute of Occupational Safety and Health 
- National lnstitute for Environmental Health Sciences 
- National Cancer lnstitute 

Department of the Interior 
- Fish and Wildlife Services 
- Bureau of Reclamation 
- Bureau of Land Management 
- United Stares Geological Survey 
- Bonneville Power Administration" 

Department of Transportation 
- Assistant Secretary for Environment, Safety, Consumer Affairs 
- Federal Aviation Administration 
- Federal Railroad Administration 
- Urban Mass Transportation Administration 
- National Highway Traffic Safety Administration 

iii 



Environmental Protection Agency 
National Science Foundation 
Tennessee Valley Authority 
Nuclear Regulatory Commission . 

Federal Energy Administration*, 
Energy Research and Developinent Administration" 

- Assistant Administrator for Planning, Analysis, and Evaluation 
- Assistant Administrator for-Nuclear Energy 
- Assistant Administrator for Fossil Energy 
- Assistant Administrator for Environment and Safety 
- Assistant Administrator for Solar, Geothermal and Advanced Energy 

Systems 
- Assistant ~dministrator . . for Conservation 

Now Department of Energy. 
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I. INTRODUCTION 

A. Purpose of the lnventory 

This inventory is collected and maintained 
to provide the data necessary to conduct 
overviews of the Federal effort in energy-related 
Environment, Health, and Safety research; to 
provide investigators with information on the 
location and nature of specific R&D activities; 
and to provide Federal, state, and other 
interested organizations with information for 
planning environmental research efforts. It also 
provides industrial users with a resource for 
locating Federal expertise and for determining 
levels of environment and health R&D for each 
technologies 

B. Background 

The Energy Reorganization Act of 1974, 
PL 93-438, authorized the Administrator of the 
Ene rgy  Research and Development 
Administration (ERDA) to establish programs 
to minimize the adverse environmental effects 
of energy develonrnent and utilization. I t  
further directed that these programs utilize 
research and development efforts supported by 
other Federal agencies in a cooperative manner 
to avoid unnecessary duplication. 

In addition, the Federal Nonnuclear Energy 
Research and Development Act of 1974, P L  
93-577, Section 6, required that the 
A d m i n i s t r a t o r  of  ERDA submit a 
comprehensive energy research, development, 
and demonstration plan anrl a companion 
comprehensive nonnuclcilr cncrgy program to 
Congress on an annual basis. This annual report 
includes relative financial contributions by the 
agencies of the Federal Government. 

In order to comply with the requirements 
of these Acts, an initial inventory effort, the 
Federal lnvcntory o f  Energy-Related 
Biomedical and Environmental Research for FY 

1974 and FY 1975 (ERDA-110) was published 
and distributed in October 1975. 

This annual inventory, now published by 
the Department of Energy, continues to be 
improved and expanded each year. The 
questionnaire used to gather information for the 
FY 1977 inventory was modified slightly to 
obtain more uniform and relevant information. 
(A copy of the FY 1977 questionnaire, ERDA 
Form 294, appears in Appendix A.) The FY 
1977 edition of the Inventory includes several 
Federal organizations n o t  previously 
represented, provides updated information on 
continuing projects, anc! also presents new data 
on several hundred projects initiated in FY 
1977. The use of a new computerized retrieval 
system (System 1022) will improve access to 
the data base and provide better serivce to 
lnventory users. 

C. Analysis 

It i s  anticipated that the Department of 
Energy will conduct an analysis of the data 
contained within the FY 1977 lnventory and 
subsequently report on the results in 1978. 
Other Federal agencies, as well as state and 
regional authorities, can use the lnventory and 
the analysis to evaluate present efforts and plan 
future research and development activities in 
the energy-related environment, health, and 
safety areas. 

D. Computer Access (Users/RECON/l022) 

The lnventory will be maintained on the 
DECsystem-10 computer a t  Oak Ridge National 
Laboratory for on-line retrieval using System 



1022. Volume IV of the FY 1977 lnventory 
publication is  the Interactive .Terminal Users' 
Guide for System 1022 and should be consulted 
prior to accessing the data base. While the F Y  
1976 lnventory resided solely on RECON (the 
DOE on-line retrieval system), the FY 1977 
lnventory will be available on both System 
'1022 and RECON. Access to this lnventory 
data base can be obtained through Susan Rose 
or Nevaire Serrojian, Division of Environmental 
Impacts, DOE. (Telephone: (202) 252-2000.) 
Access to the lnventory on the RECON system 
can be obtained through Mr. C. M. Gottschalk, 
O t t ~ ~ e  nt T~rhn i ra l  l n f~ rmat ion~ DOE. 
(T~=lephone: (202) 252-2000.) 



II. INVENTORY SUMMARY 

Twelve Federal agencies have provided 
information included in the FY 1977 lnventory 
for only those research projects performed and 
funded in FY 1977. Approximately 3,200 
research projects are listed in the Inventory. 
This does not represent 100 percent of the 
Federal effort in this area. Relevant projects 
were inadvertently excluded for a variety of 
mechanical, semantic; and philosophical 
reasons. Currently, a commonly accepted 
definition for energy-related research does not 
exist among Federal agencies. For example, 
while a project studying the toxicities of 
effluents from coal fired power plants can easily 
be classified as "energy-related," projects 
dealing with the same toxic substances from 
nonenergy sources (e.g., tobacco smoking) are 
much more difficult to collect. 

It i s  important to note that many 
questionnaires were returned with some 
portions left unanswered, thereby rendering 
summary information inaccurate or incomplete 
for some fields. With these limitations in mind, 
the information remains a useful source 
document and guide. 

This executive summary provides tables and 
figures derived from the "lnventory of 
Energy - Related Environment and Safety 
Research for f Y 1977." These tables and 
figures have been selected, and the material 
arranged, to answer potential user questions. 
Several definitions may prove useful in the 
interpretation of the tables and figures which 
follow. Bear in mind when using the tables and 
figures that projecls supporting more than one 
technology will be recounted for each 
technology they address. The funding field for 
all these projects however was apportioned 
among the technologies to reflect the precent 
effort reported on the questionnaire. 

Funding Agency-The agency that 
directly receives funds appropriated by 

Congress (this i s  not necessarily the 
agency that monitors or performs the 
research); i.e., EPA may receive 
appropriated money which is  then 
"passed through" to DOE to do certain 
kinds of work. In that case, EPA i s  the 
funding agency, DOE the performing 
and/or monitoring agency. 
Log Agency or Responding Agency- 
The agency reporting a project for 
inclusion in  the DOE Federal 
Inventory. The FY 1977 lnventory i s  
ordered by lnventory log number 
which automatically separates the 
projects into blocks by log agencies. 
Principal Investigator-The person 
actually performing the experiment or 
having direct supervisory responsibility 
for the performance of the research 
project.  Normally the Principal 
Investigator (PI) will be affiliated with 
the Performing Organization. 
Performing Organization-The agency 
or organization that provides the 
p r i n c i p a l  i n v e s t i g a t o r  w i th  
administrative, facility, and logistic 
support. 
Moni tor ing Agency-The Federal 
agency responsible for direct contact 
with the principal investigator and the 
performing organization. 
General Projects-In the energy 
technology categories, the general 
projects (i.e., nuclear general, solar 
general) are those supportive to a 
part icular technology, but not 
necessarily applicable to a specific 
subtechnology. 
General Science-describes research 
that i s  supportive in nature and is  not 
d i r e c t l y  re lated t o  specific 
technologies. 



The data shown in the following tables and 
figures are related to the total Federal Inventory 
and are presented to show the overall patterns 
of the funding and technology distribution 
among the various Federal agencies. 

Table 2.1 i i s t s  the log agencies, the number 
of projects and the funding level. 

Table 2.2 shows the reported project 
relationship between monitoring and 
funding agcncics. 

Table 2.3 summarizes, by monitoring 
agency, the number of projects and 
funding for each technology that the 
agency is addressing. 

TABLE 2.1 Federal Agency Responses 

Figure 2.1 shows the estimated total 
combined funds for energy-related 
Environment Health and Safety 
Research and the amount allocated to 
each technology. 

Figure 2.2 shows the funds spent for each 
type of pollutant as a percent of the 
total being spent on energy-related 
pollution research. 

Figure 2.3 depicts, by agency, the total 
money being sp~nt  for energy-rplatpd 
Environment and Safety Research for 
each technology. 

Log 
agency 

Level of 
Number of funding 
projects reported 
reported (dollars in millions) 

Department of Agriculture 

. . 
Department of Commerce 

Depa,rtment of Defense 

Department of Health, Education 
and Welfare 

Department of Interior 

Department of Transportation 

Environmental Protection Agency 

Energy Research and Development 
Adminio t rat ion 1 k 7 4  

Federal ~ n e r g ~  Administration 6 

National Scicncc Foundation 7 2 

Nuclear Regulatory Commission 10 1 

Tennessee Valley Authority 

Total. 



TABLE 2.2 ~istribution of Responses 

Responding Number of Funding Funding Nu'mber of Funding Monitoring Number of Funding 

agency projects (dollars in agency projects (dollars in projects (dollars in 
reported millions) reported millions) agency reported millions) 

DOA 15 7.7 DOA 0.5 DOA 
EPA 

3.0 DOAIFS 
4.1 DOA 

EPA 
FDA 

0.03 HEWINCI 

DOAIFS 
EPA 

DOC 98 35.0 DOC 
DOCINBS 
D6CINOAA 

0.1 DOC 
0.3 DOCINBS 
2.1 DOCINOAA 

DO1 
21.7 DOCINOAA 

DO1 
DOIIRLM 

6.6 DOC 
DOCINOAA 
EPA 

2.7 DOCINOAA 
DOIIBLM 
DOIINMFS 
ERDA 

0.5 FEA 
0.3 ERDA 

NRC 
0.5 Other 

FEA 
NRC 

Other 

60 14.7 DOIIBLM 
D011uscs 

0.5 DOIIBLM 
11.2 DO1 

. DoI/uscs 
NASA 
Other 

1.8 DOI/FWS 
DOI/USGS 

1.2 Other 

EPA 

Other 

, . 
Figure 2.7 provides the funding distribution 

by hydrographic areas of interest. 
Figure 2.8 .presents the distribution of 

funds by coastal regions of the United 
States. 

Figure 2.9 presents the funding by 
ecological arenas. 

Figuro 2.4 shows how much of the 
energy-related Environment and Safety 
Research funding is being spent for 
each o f  the three categories; 
Operational and Environmental Safety, 
Biomedical and Environmentel 
Research and Environmental Control 
Technology. 

Figure 2.5 illustrates on a global basis, the 
regions of interest of the energy-related 
Environment and Sefety reseerch. 

Figure 2.6 shows the funding' distribution 
by geographic region of interest. 



TABLE 2.2 (continued) 

Responding Number of  Funding  Number of  Funding  Monitoring Number o f  ~ u n d i ' n g  , 

p r o j e c t s  ( d o l l a r s  i n  Funding p r o j e c t s  ( d o l l a r s  i n  p r o j e c t s  ( d o l l a r s  i n  
a g e n c y  r e p o r t e d  m i l l i o n s )  r e p o r t e d  m i l l i o n s )  agency r e p o r t e d  m i l l i o n s )  

DOT 

EP A 

3 7 4 . 6  DOT 37 

954 9 1 . 0  EPA 954 

DOT 

EP A 
O t h e r  

1474 287.0  EPA 1 8  

ERD.2 1'126 

EPA 
ERD A 
UG 
CU 
ERDA . 
ERDAIANL 
ERDAIBNL 
ERDAICRBR 
ERDAILASL 
FRnA/nmr 
ERDA/PNL 
O t h e r  
ERD A 
NSF 
O t h e r  

ERDA 

NSF 6 

O t h e r  2 4 

345 3 3 . 3  EPA 5 0  HEW EP A 
HEWINIEHS 
HEW/NICSH 
HEWlPllS 
HEWINCI 
H E W ~ N H L B  
HEWINIEHS 
O t h e r  

HEWINCI 69 
HEWINHLB 10 
HEWINIEHS 202 
O t h e r  14 

NRC 9 6 9 1 . 6  ERDA 2 
NRC 94 

NRC 
ERDA 
NRC 

NSI; 5 I 4 . 7  NSI; 5 7  4 . 7  NSF 5 7 4 .7  

TABLE 2.2 (continued) 

Number of  . Funding  Funding Number of  Funding  ' b,onitoring ' Number o f  ' Funding  
Responding p r o j e c t s  ( d o l l a r s  i n  p r o j e c t s  - ( d o l l a r s  i n .  . 0 . . p r o j e c t s  ( d o l l a r s  i n  

agency 
, r e p o r t e d  m i l l i o n s )  .agency r e p o r t e d  m i l l i o n s )  - agent' . . r e p o r t e d  m i l l i o n s )  

7ii. '. I 

TVA 6 1  9 . 7  . E P A  30 
6 - EP A 

GTC 0.1 

EPR.1 2 
TVA 29 

. TVA 
0 . 2  EPRI 
2 . 1  EPA 

TVA 

O t h e r  2 0 . 5  O t h e r  2 0 . 5  o t h e r "  2 0 . 5  



TABLE 2.3 Projects and Dollars by Monitoring Agency and Technology 

Monitoring 
agency 

Technology 

- - - -  

Number of Funding 
p r o j e c t s  ( d o l l a r s  i n  
repor ted  .m i l l i ons )  

ERDA F o s s i l  
Nuclear 
General Science 
Other 

NRC 

Tota l  

F o s s i l  
Nuclear 
General Science, 
Other 

To ta l  

Nuclear 
General Science 

To ta l  

DOI/BLM F o s s i l  

To t a l  7 

HEW/NIEHS F o s s i l  7 6 
General Science 15 3 
Other .  16 

- 
Tota l  245 

Other F o s s i l  226 
Nuclear 78 
General Scicncc 112 
Other 5 7 

- 
T o t a l  473 



FIGURE 2. 1 Technology Funding Total for All Agencies Combined 

Or 3a 

FIGURE 2.2 Total Funding by Pollutant Category . 



FIGURE 2.3 Monitoring Agency Funding by Energy Technology 

FIGURE 2.4 Funding by Research Category 



FIGURE 2.5 Funding by Global Regions 

FlGU RE 2.6 Funding by Geographic Regions 



FIGURE 2.7 Funding by Hydrographic Regions 

FIGURE 2.8 Funding by U.S. Coastal Regions 



FIGURE 2.9 Funding by Ecological Arenas 



Ill. BIOMEDICAL AND ENVIRONMENTAL 
RESEARCH SUMMARY 

This section contains data only on those 
research efforts designated as being applicable 
entirely or in part to the category of Biomedical 
and Environmental Research (BER). This 
category is further subdivided into five 
subcategor ies:  ( 1 )  Characterization, 
Measu remen t  a n d  Moni tor ing;  ( 2 )  
Environmental Transport, Physical and 
Chemical Processes and Effects; (3) Health 
Effects; (4) Ecological Processes and Effects; 
and (5 )  Integrated Assessment. The 
questionnaire in Appendix A provides a'further 
breakdown of these subcategories. 

Table 3.1 lists the log agencies, the number 
of projects and funding level reported 
for the BER category. 

Table ' 3.2 shows . the reported project 
relationship between monitoring and 
funding agencies for the BER category: 

Table 3.3 summarizes, by monitoring 
agency, the number of projects and 
funding tor each technology that each 
agency is addressing in the BER 
category. 

Table 3.4 provides a breakdown (by BER 
subcategory) of the projects and 
funding and technology efforr bf each 
agency. 

Table 3.5 shows the total agency funding 
by technology for each of five BER 
subcategories. 

Figure 3.1 shows that share of the total 
BER funding being spent for each 
technology (all agencies combi'ned). 

Figure 3.2 shows the biomedical and 
environmental funds spent for each 
type of pollutant as a percent of the 
total being spent on pollution research. 

Figure 3.3 depicts the total funds being 
spent for BER by agency and by 
technology. 



TABLE 3.1 Federal Agency Responses for the Biomedical and Environmental 
Research Category 

Level of 
Log 

Number of funding 
projects agency reported reported (dollars in miLlions) 

Department of Agriculture 

Department of Commerce 

Department of Health, Education 
and Welfare 2 4 9  

Department of Interior 56 10 .'9 

Department of ~rans~ortation 2  2  2 . 4  

Environmental Protection Agency 4 3 9  4 2 . 4  

Energy Research and Development 
Administration 1115 

Federal Energy Administration 3 

National Science Foundation 23  2 . 2  

Nuclear Regulatory Commission 26 3 . 9  

Tennessee Valley Authority 

#Total 



TABLE 3.2 Distribution of Responses in the Biomedical and Environmental 
Research Category 

Number of Funding Number of Funding Number of Funding 
p r o j e c t s  (d3 l l a ra  i n  .agency Funding p r o j e c t s  . ( d o l l a r s  i n  Monitoring : p r o j e c t s  ( d o l l a r s  i n  

agency reported n i l l i o n s )  r epor ted  mi l l ions )  agency r e p o r t e d  mil l ior is)  

DOA 8 3.7 DOA 1 
DOA/FS 1 
EPA 6 

DOC 95 34.8 DOC/NBS 3 
DOCINOAA 35 

EPA 17 

ERDA 17 

FFA 1 
Other 19 

DCT 

HEW 

EPA 10 

Other . 22 

2.2 DOT '22 

23.6 EPA 49 

. HEWINCI 15 
HEk'INIEHS 202 

Other 1 

EP A 
DOA/FS 
DOA 
EPA 

DOC/NBS 
DOC / NOAA 
Other 
.DOC/NOAA 
DO1 
DOI/BLM 
DOC 
DOC/NOAA 
EPA 
DOC/NOAA 
DOI/NMFS 
ERDA 
ERDA/ BNL 
FEh 
Other 

DOI/USGS 
Other 
DOIIFWS 
DOI/USGS 
Other 

DOT 

HEW/ MEHS 
HEW/NIoSH 
HEW/PHS 
HEh'/NCI 
HEW/NIEHS 
Other 



TABLE 3.3 Projects and Dollars by Monitoring Agency and Technology 
for' Biomedical and Environmental Research 

Monitoring 
agency 

Technology 
Number of 
projects 
reported 

Funding 
(dollars in 
millions) 

ERDA 

EPA 

Other 

Fossil .. . 
Nuclear 
General Science 
Other 

Total 

Fossil 
General Science 
Other 

Total 

Fossil 

Total 

Fossil 
General Science 
Other 

Fossil 
General Science 
Uther 

Total 



TABLE 3.4 Biomedical and Environmental Research Subcategory Funding 
by Agency and Technology-(Individual ~gency)  

Number of Funding 
Subcategory Agency Technology projects (dollars in 

reported millions) 

Characterization, ERDA Fossil 169 
Measurement and 
Monitoring 

Environmental 
Transport 

Nuclear 118 
Geothermal 34 
General Science 58 
Other 4 6 

Total 425 

EP A Fossil 268 
Nuclear 18 
Geothermal 13 
General Science 50 
Other 17 

Total 366 

DOIIBLM F O S S ~ ~  5 
- 

Total 5 

DOI/USGS Fossil 7 
General Science 4 
Other 6 

- 
Total 17 

Other Fossil 37 
Nuclear 16 
Geothermal 15 
General Science 28 
Other 9 - 

Total 105 

ERDA Fossil 145 
Nuclear 126 
Geothermal 18 
Solar 2 4 
Conservation 2 2 



TABLE 3.4 (continued) 

Number of Funding 
Subcategory Agency Technology projects (dollars in 

reported millions) 

Environmental 
Transport -ERDA General Science 7 5 6.8 
(continued) Other 3 0.1 

- - 
Total 413 44.9 

Fossil 91 22.6 
General Science 5 7 3.3. 
Other 40 2.1 

Total 188 28.0 

DOIIBLM F O S S ~ ~  5 .  

Total 5 

Other Fossil 3 7 4.2 
General Science 22 3.1 
Other 2 4 1.9 

Total 83 9.2 

Health Effects ERDA Fossil 238 
Nuclear 256 
Solar 3 7 
Conservation 16 
Gelluiul Science 252 
Other 2 3 

- 
Total 822 

EPA Fossil 47 4.6 
Conservation 6 0 ..8 
Other 2 0 1.2 

- - 
Total 73 6.6 

I!FI/NIEHS F ~ U H L ~  71 5.3 
General Science 149 11.6 
Other 2 6 0.6 

- - 
Total 246 17.5 



TABLE 3.4 (continued) 

Number of Funding 
Subcategory Agency Technology projects (dollars in 

reported millions) 

Health Effects Other Fossil. 
(continued) other 

Total 

Ecological ERDA Fossil 125 12.6 
Processes and Nuclear . 115 10.7 
Effects. Geothermal 14 1.3 

Solar 3 1 2.3 
General Science 112 8.4 
Other 2 9 1.5 - - 

Total . 426 36.8 

EP A Fossil ' . 197 26.5 
Nuclear 19 1.1 
Conservation , 13 1.1 
General Science 4 8 2.4 
Other 14 0.9 

- - 
Total 291 32.0 

DOIIBLM Fossil 6 ' 21.7 

Total 

Other Fossil 4 9 6.4 
General Science 3 4 2.7 
Other 19 1.5 

- - 

Integrated ERDA Fossil 131 13.8 
Assessment Nuclear 79 7.8 

Geothermal 23 1.9 
Solar 3 1 1.1 
Conservation 3 3 1.6 
General Science ' 5 6 4.6 



TABLE 3.4 (continued) 

Number of Funding 
Subcategory Agency Technology projects (dollars in 

reported millions) 

Integrated EPA Fossil 129 20.1 
Assessment General Science 41 3.2 
(continued) Other 3 9 . 2.6 - - 

Total 209 25.9 

DOI/BL$l Fossil 

Total 

Other Fossil 37 4.9 
General Science 16 2.2 
Other 2 5 1.8 

- - 
Total . 78 8.9 



TABLE.3.5 Biomedical and Environmental. Research Subcategory Funding 
by Energy Technology-(Combined Agency) 

Characterization, Ecological Subcategory Environmental: Health Technology measurement, Integrated 
Effects processes. not Transport assessment Total and monitoring and effects specified, 

Fossil general 27.4 4.8 14.5 3.4 5.3 31.7 87.1 

Coal 19.6 3.9 5.6 3.9 5.9 .14.6 53.5 

Oil & gas 25.8 2.7 1.8 4.8 2.4 4.3 41.. 8 

Oil shale. 2.5 0.6 1.3 0.8 1.3 1.2 7.7 

Biomass 0.4. 0.2 0.2 0.2 0.7 1.7 

Nuclear general 8.3 4.2 21.7 2.8 2.5 93.0 132.5 

Fission. 5.8 2.8 13.8 1.8 1.8 93.9 119.9 

Fusion 0.2 0.7 0.6 .1.5 

Hydroelectric 0.4 0.1 0.2 0.1 0.6 

Geothermal 5.0 0.2 0.5' 0.1 1.5 2.3 9.6 

Solar 1.6 . 0.6 1.3 1.9 1.1 1.5 8.0 

Conservation 2.4 1.0 1.6 1.0 2.2 6.1 14.3 

General Science 13.0 7.1 35.1 7.4 6.0 2 81.3 96 .'9 

Other Technologies - 0.1 0.9 0.9 0.1 . . 2.0 

Total 112.5 28.8 99.0 28.3 30.4 278.3 577.1 

!2 



FIGURE 3.1 Distribution of Biomedical and Environmental Research Funding 
by Energy Technology 

.FIGURE 3.2 Distribution of Biomedical and Environmental Research Funding 
by Pollutant 



F IGU RE 3.3 Distribution of Federal Biomedical and Environmental Research Funding 
Among Agencies, by Energy Technology 



IV. ENVIRONMENTAL CONTROL 
TECHNOLOGY SUMMARY 

This section provides summary tables and 
figures for those projects designated wholly or 
partially as Environmental Control Technology 
research. The sample questionnaire (Appendix 
A) provides descriptive material on the 
Environmental Control Technology (ECT) 
subcategories. 

Table 4.1 lists the log agencies, the number 
of projects and funding level reported 
for the ECT category. 

Table 4.2 shows the reported project 
relationship between monitoring and 
funding agencies for the ECT category. 

Table 4.3 summarizes by monitoring 
agency, the number of projects and 
funding for each technology that each 
agency is addressins in the ECT 
catego~y. 

Figure 4.1 shows that share of the total 
ECT funding being spent for each 
technology (all agencies combined). 

Figure 4.2 shows the funds spent on ECT 
for each type of pollutant as a percent 
of the total being spent on pollution 
research. 

Figure 4.3 depicts the total funds being 
spent for ECT and the distribution of 
these funds, first by agency and then 
by technology. 



TABLE 4.1 Federal Agency Responses for Environmental Control 
Technology Category 

Log 
agency 

Number of Level of 

projects funding 
reported reported 

(dollars in millions) 

Department of Agriculture 3 3.8 

Department of Commerce 

Department of Interior 

Environmental Protection Agency 

Energy Research and Development 
Administrat ion 

Federal Energy Administration 

National Science Foundation 

Nuclear Regulatory Commission 

Tennessee Valley Authority 

Total 



TABLE 4.2 Distribution of Responses in the Environmental Control 
Techndogy Category 

Number of Funding Number of Funding Nucber of Funding 
'*ding prcljects (dollars i n  Honitolrrlrg projects (dollars i n  "spaading projects (dol lars  i n  agency 

agency reported millions) r e ~ o r t e d  millions) repar te t  mill ions) 

DOA 5 3.8 WA 1 
WAIFS 1 
EPA 3 

0.9 tOCfNCAA 17 
ERDA 2 

0.7 M)C/NOPA 
0.1 DOc/mAh 

ERDA 
0.1 Other Qther 2 

0 . 1  W I I B P A  
3.3 D o I / U S S  

NASA 
Unspecified 

EPA 79 11.0 EIA 79 11.0 EPA 79 11.0 

ERDA 142 98.0 nOIIBLH 2 0.1 ERDA 2 0.1 
EPA 6 0.8 EPA 1 0.1 

ERDA 5 0.7 
EBDA 12 7 96.8 EPA 1 0.1 

ERDA 12 5 96.7 
Other 7 0.3 Other 7 0.3 

0.6 NAC 3 0.6 NRC 

NSF 9 1.0 NSF 9 1.0 NSF 

W A  31 6.2 EPA 11 4.9 EPA 13 4.8 
GTC 1 0.1 

EPRI 1 0.1 EPRI 1 0.1 
TYA 19 1.2 TVA 15 1.2 



TABLE 4.3 Projects and Dollars by Monitoring Agency and Technology 
for Environmental Control Technology 

Monitoring 
agency Technology 

Number of 
projects 
reported 

Funding 
(dollars in 
millions) 

EPA 

Other 

Fossil 
Nuclear 
Other 

Total  

Fossil 
Other 

Total 

Fossil 
Other 

Total 

FIGURE 4.1 Distribution of Environmental Control Technology Funding 
by Energy Technology 



FIG1 IqE 4.2 Distribution of Environmental Control Technology Funding by Pollutant 

FIGURE 4.3 Distribution of Federal Environmental Control Technology Funding 
Among Agencies, by Energy Technology 



V. OPERATIONAL AND ENVIRONMENTAL 
SAFETY SUMMARY 

Summary figures and tables are presented 
in this section for those projects designated 
applicable, wholly or partially, to the category 
of  Operational Safety research. The 
subcategories of Operational and Environmental 
Safety (OES) research are defined in the FY 
1977 sample questionnaire (see Appendix A). 

Table 5.1 l ists the log agencies, the number 
of projects and funding level reported 
for the OES category. 

Table 5.2 shows the reported project 
relationship between monitoring and 
funding agencies for the OES category. 

Table 5.3 summarizes the number of 
projects and funding for each 
technology that each monitoring 
agency is addressing in the OES 
category. 

Figure 5.1 shows that share of the total 
Operational and Environmental Safety 
funding being spent for each 
technology (all agencies combined). 

Figure 5.2 shows the OES funds spent for 
each type of pollutant, as a percent of 
the total being spent on pollution 
research. 

Figure 5.3 depicts by agency, the total 
money being spent for Operational and 
Environmental Safety for each 
technology. 



TABLE 5.1 Federal Agency Responses for Operational and Environmen~l Safety 

Number ~f Level of 
Log projects , fund;tne 
aB@cY reported repot tad (dollars in millione) 

: Department of Commerce 10 0.5 

Department of Health, Education, 
and Welfare 

Department of Transp~rtation 

Environmental Protection Agebcy 

Energy Research and Develapment 
Administration 

National Science Foundation 

Nuclear Regulatory Conrmiesion 

Tennessee Valley Authority 

Total 



TABLE 5.2 Distribution of Responses for Operational and Environmental 
~ W ~ W w  

h&er of Amding Iuaaber o f  Funding Nwhr of  F d i n g  
Lsmdbg prmjects (dollars in Fdi- projects (dollars in witorins projects (dollars in 

agency reported millions) reported millions) agency reported millions) 

DOC 10 1.2 DOCms. 1 
mINoM' 4 
.EBDA 3 

I)* 5 - EPA 

EmA'. 
Other 



TABLE 5.3 Projects and Dollars by Monitoring Agency and Technology 
for Operational and Environmental Safety Category 

Monitoring 
agency Technology 

Number of Funding 
projects (dollars in 
reported millions) 

ERDA 

NRC 

- Other 

Nuclear 
Other 

Total 

Nuclear 
General Science 

Total 

General Science 
Other 

Total 

FIGURE 5.1 Distribution of Operational and Environmental Safety Funding 
by Energy Technology 



FIGURE 5.2 Distribution of Operational and Environmental Safety Funding 
by Pollutant 

FIGURE 5.3 Distribution of Federal Operational and Environmental Safety Funding 
Among Agencies, by Energy Technology 
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. APPENDIX A. INVENTORY QUESTIONNAIRE (Form 294-FY 1977) 



FORM ERDA-294 
(1-77) 

FORM APPROVED 
OMB N0.038-R0188 

Inventory . . .  

of . Federal . Energy-Related . . Environment 
and Safety' , . Research .. . . , . .. . 

Energy Research and Development Administration 
Office of the Assistant Administrator 

for Environment and Safety 



INSTRUCTIONS 

for  

Project  Documentation 

Energy-Related Environment and Safety Projects  

F o r  purposes of this Inventory, a project  i s  defined a s  an investigation with a specific objective to  be met  within 
prescr ibed time and dollar limitations (normally p l a ~ e d  on a fiscal year  basis). It may be a theoretical o r  
analyticalstudy. It may be basic o r  applied research o r  development; Itwill generally be the lowest level o r a n  
agency's work breakdown structure. More deh i led  breakdowns of a.work unit by a contractor a r e  not generally 
considered to be a project. A contract may cover multiple projects,  however, a project would not involve more  
than one contract.  

The agency performin the research In-house or directly conlractlng Iw the reseerch effort rill report on the project. They will 
also report the soureek) and type. of fun& which pey for the proJect. . . . ,  . .  

'SECTION 1'- A D M I N I S T ~ T I V E  

. - I t e m  1 . -  Please use full project title. Do not abbreviate. . . . .. . .  

Item 2 . This will be the identification number of the responsible federal agency for  both new and continuing 
projects. (In the case  of ERDA projects,  use the Research Project Identification System (RPIS) 

. . .nun-~bcr, i f  known. ) 

Item .? Date of completion of questionnaire.. . .,. . . 

I tems 4 
through Self explanatory. 

6 

Item 7 If project i s  being performed in a foreign country, inser t  country's name under Item 7 - STATE. 

I tems 8 Self explanatory. 
and 9 

.. . 
Item 10 FTS - Federal  Telecommunications System 

. .. 
Item 11 Monitoring Agency is the federal  agency responsible f o r  interfacing with the contractor and 

directly monitoring the contracted work. (This may o r  may not be the funding agency) 

I tems 12 
through Self explanatory. 

1 5  

Jtem 16 In mos t  cases ,  the Funding Ageqcy i s  the same a s  the monitoring agency. If f~~riding is  receive? 
f rom more.than one agency, please l i s t  each agency's funding separately. 

Ite~rz 17 Enter  scientific and technical manpower only; do not include management, secretar ial ,  and 
administrative support (graphics, publishing, etc.). 

Item 18 Lf current  activity i s  a continuation of a previous project, the s ta r t  date should indicate the 
initiation of .the pr ior  work. Thus, the duration should cover the t ime from the s t a r t  of previous 
work to the expected completion date. L( the project i s  a continuing activity with no set  completion 
date, enter N/A f o r  not applicable. 

.. . . .. 
'(Instructions are continued on inside back cover) 



Form ERDA-294 
(1-77) 

l NVENTORY OF FEDERAL ENERGY -RELATED ENV l RONMENT AND SAFRY RESEARCH 

PROJECT DOCUMENTATION - FY 1977 

SECTION I - ADMINISTRATIVE . 

P R O J E C T  T I T L E  
- 

1. PROJECT TITLE 

3. DATE (Day, m t h ,  y r ~ r l  

. . - -. .- - . 

P R I N C I P A L  I N V E S T I G A T O R  

4. W E  ILa r t .  f i r s t ,  i n i t k l r l  

I 1 

9. INVESTIC4TOR'S AFFILIATION (ILZZ wnl 

10. TELEPHONE 5 Area 
) 

. , . . . . . . . . -- - .- 0 FTS O ~ o m m e r c i a l  

. .. - - .  . .  ~ . .  ....... ..... 
P R O J E C T  M O N I T O R  

11. PY)NITORING AGENCY(s) f h 1 :  %am?) 

12. WJNITORING AGENCY DIVISION OR OFFICE I I L Z 1  -1 

8. Z IP  6. CITY 

PROJECT A C C O U N T I N G  

15. TYPE OF FUNDING ACTIVITY (Check one1 

I. STATE 

13. MNITOR'S PROJECT OFFICER (&st, f i r s t ,  L n i t G l s l  

a .  0 Contract No. c .  0 Agency in-house effort 

b. 0 Grant No. d. 0 EPA "pass-thru" funding 

14. TELEPHONE 

( Area ' 

e .  0 Interagency agreement  
(funding agoncy) 

16. FUNDING,($ fjrousrmdel 

17. SCIEHTIFIC AnD TECHNICAL WPOUER (Krm I e r v a l  ' 

a .  FY 76  b. FY 77 

18. PROJECT SCHEDULE 

a .  Duration: months 

b. Start date: (day,  month, year )  

c. Expected completion date ( i f  not applicable, enter  N I A )  
(day, month, year )  

Page 1 nf 7 



Form ERDA-294 

(1-77) 

INVENTORY OF FEDEUAL ENERGY-REIATED ENVIRONMENT AND SAFETY RESEARCH 

PROJECT NUMBER 

SECTION lIA GENERAL CATEGORLES 
(Enter  project percentages in applicable boxes and check applicable circles)  

TECHNOLOGY 

19. F O g l L  FUELS (including synfuel) 
a. ( Fossil Fuels (general) . 

,. r cc,l 

I )  0 Conversion - Liquefaction 

2) 0 Conversion - Casilication 

c. Oil and Gas . 

d. 0 Oil Shale 

e. Biomass - pyrolysis 

20. NUCLEAR 

a. 0 Nuclear (general) 
- 

b. r-." l  Fission 

1) 0 Couverters 

2) 0 Breeders 

c. 0 Fusion 

1) 0 Magnetic 

2) 0 Laser 

21. 0 HYDROELECTRIC 

22. GEOTHERMAL 

a ) Geothermal (general) 

b. 0 Hydrothermal 

c. 0 Geopressurired 

d. Hot dry rock 

23. SOLAR 

Solar (general) 

Direct heatlcool 

Electric 

Ocean. wind 

Biomass 

24. CONSERVATION 

a. Cnnservntion (general) 

b. use 

c. 0 Improved conversion etiiciency 

d. Energy storage 

2s. R-~VN 
26. 1 .: GENERAL (OR BASIC) SCIENCE 

27. Rejiewed 
es. R-rvcd 

TOTAL to 1007~ (Items 19 through 28) 

ENERGY CYC1.E 

29. [ Extraction 

30. 0 Combustion in situ 
. - 

33. 0 Processing. Conversion 

34. 1 I m b u s t i o n  o r  End-use 

35. 1 Electricity generation 

36. 1 Electrical t r a n s m i s s i o ~  

37. [ Waste management 

38. 1 Does not apply 

TOTAL to 1007. (items 29 through 38) 

POLLUTANTS (specify) 

39. Noxious gases 

40. ( Metals 

4 2  l Organics 

43. 1 Radiation - 

46. 1 Visual Aesthetics 

47. 0 other  

48. 1 None 

TOTAL to 100% (i tems 39 tbrough 48) 

CfIARACTER OF STUDY 

43. 1 Resea..sh 

I)  0 Theoretical 

2) 0 laboratory 

3) 0 e n e r a 1  

4) 0 Applied 

50. n ~ e v e l o p m e n t  

1) 0 Laboratory Scale 

2) 0 Pilot Plant 

51. a Full Scale Demonstration 

62. 0 Production 

53. 0 Analytica1l"Paper" Study) 
TOTAL to 10070 ( ~ t e m s  49 through 53) 

5 4  ~ i h m e a  

:: 8 Abnosphe ric 
Terrestr ial  

c. Freshwah r 
Estuarine 
Marine 

I. mu* not apply 

55. Geo rrphic Areas 
a. b Northeast 
b. 0 Midwest 
c. 0 Sou'theast 
d. 0 Middle Atlantic 
s. 0 suuth 
I. 0 Southwest 

REGIONS O F  INTEREST 
(Chock  applrclblr a & r c l o a )  

55. (continued) 
F a r  west :: 8 Noehwest 

. . 
Alaska 8 contimental J. 

t.. 0 Clobal 
1. 0 Site specific 

(specify) 
m. 0 Does not apply 

37. (eoncInued) 
d. 0 F a r  west 
c. 0, Northwest 
I. 0 Alaska 
g. O Other 

(spec;tuI 
h. 0 Does not apply 

58. Reserved 

59. Hydrographic Areas 
a. 0 Deep ocean 
b. Continental shell 
c. $3 Great Lakes 
d. 0 Other 

( v e c i f y )  
e. 0 Does not zapply 



Form KlIDA-294 

(1-77) 

INVENTOllY O F  FEDERAL E:NE:RGY-RELATZD ENVlRONMENT AND SAFETY RESWRCIf 

PROJECT NUMBER 

SECTION 11D UIOMEDICAL AND ENVIRONMENTAL HESEAHCH CATECORIEX 
(En te r  project  pe rcenhgoa  Ln appllcablo boxes) 

CHARACTERIIATION, MEASURLUENT, AND MONITORING 

60. Chaibctarlxatlon of sou rce  t e n n s  and pollutantm 
a. l3aseline measu remen t s  

b. L-J Operating s i te  measurementm 

61. Measurement  technology 

a. Advanced concept . ,  componqnte and sys t ems  ' 

b. ( Applied s y s t e m i  

c. 0 I l i t y  a s su rance  and s tandards  

62. Monitoring 

a. 0 occupational health 

b. I b l i c  health 

ENVIRONMENTAL TRANSPORT - PHYSICAL AND CHEMICAL PROCESSES AND EFFECTS 

63. 1 Environmental t ranspor t .  d ispers ion and diffusion of pollutants (including 
modeling and geochemica1 cycling). 

64. 0 Physical  and chemical t ransformat ion of pollutants (e. g.. photochemical 
react ions  in a tmosphere .  adsorption of  pollutants by soil  particles).  

65. 0 P r o c e s s e s  by .which pollutants a r e  removed f rom a i r ,  land and water. 

66. Pollutant e f f ec t s  on nraterials.  

67. a T e r r e s t r i a l  d i s 1 ~ 1 t n n r . c ~  resulting f rom re source  extraction (e. g., s e i smic  
activity, su r f ace  modUlcatlon, aquUer disrupiiun).  

68. 1 Meteorological/climatic effects of heat. mois ture .  and pollutant re leases .  

HEALTH EFFECTS 

69. 1 Screening for  hazardous  agents  (toxicity, teratogens. carcinogens. etc. ) 

70- a Determine disposition, melabolism. turnover.  and elimination of hazardous  
agents.  

71. Determine p rocesses  of damage. repair .  recovery. protection, and 
amelioration. 

72. Determine effects  of energy-re la ted pollutants on man  

a. Epidemiological studies 

b. Clinical s tudies  

c. 0 Biologital ddse-effect s tudies  (non-human exper imental  r e sea rch  models). 

ECOLOGICAL PROCESSES APlD EFFECTS 

73. 1 Baseline measu remen t s  and determination of ecological parameters .  - 
74. Ecological impacts  related to physical d is turbances  (e. g. ,, injection of waste 

heat,  land'disruption-reclamation, offshore drilling). 
75. F:cological impacts  related to  chemical  distbrhances. 

a. 0 AALo.s~.pt;~r, b3d t a r i e i v  oI pollb~lirnta 

b. r-1 Cycling of pollutants in the biosphere 

c. 0 Biotransformation of pollutants. 
- -  - 

INTECIMTED ASSESSMENT 

76- 1 1  Environmental Data Inlegmtinn 

77. 1 EIealU, Asses smen t  Methodology (includes l r anspor t  ntodels) 
78- 0 Environmental Asses smen t  Methodolow (includes s o c i o l e c o ~ o m i c  and 

cul tura l  implications. and regional coordination Bnd case  studies) 
79. 11 NationalIRegional F ~ l e r g y  Technology Asses smen t s  

80. ( Environmental Policy Analysis 

to lnng  ( I tems 60 t h ru  80) 

Page 3 of 7 



INVENTORY O F  FEDERAL ENERGY-RELATED ENVIRONMENT AND SAFETY RESEARCH 

PROJECT NUMBER 

SECTION IIC ENVIRONMENTAL CONTROL TECHNOLOGY R&D CATEGORIES 
(En te r  project  percentages in applicable boxes and check applicable c i r c l e s )  

Environmental Control 

Development of  procedures ,  processes .  and sys t ems  which a r e  designed to mitigate the 
environmental,  health and safety impact of emiss ions  and discharges  and energy 
syslern wastes. 

81 .  [j A i r  Quality 
Controls 

8 1 %lid Waste Management 
and Land Reclamation 

83. 1 Water  Control 
,ancl Protect ion 

'85. ( Disposal of surplus  contaminated equipmiant and facili t ies.  

Energy Materials T r a n l p o r t  

8 6 . 0  Development of procedures. processes ,  and sys t ems  f o r  the safe ,  secure ,  and operationally 
efficient handling. packaging, and t ranspor t  of fuel cycle ma te r i a l s  in accordance with 
environmental,  health. and safety standards. 

TOTAL to 100% ( i t e m s  81 through 86) 

. .  . 
SECTION 110 OPERATIONAL SAFETY R ~ D  CATEGORLES 

( ~ n t ' e r  projeet percentages  in applicable boxes and check applicable c i r c l e s ]  

8 7 . 1  Preparat ion and distribution of safety methods, standards. and regulations. 

8 8 . 0  Evaluation and monitoring of and s i te  operations and safety compliance. - 
8 9 . 1  Accident prevention p rog rams ,  including training p rog rams  in health and safety. 

9 0 . m  Reactor safety programs, including decontamination and disposal.  

9 1 . 0  Risk a s ses smen t  

1 )  0 Data collection 

2) 0 Stat lsdehl  data analys is  

3) 0 Accident invesligation 

9 2 . 0  Other safoty prpgrarna 
(specify) 

TOTAL to IOU5 (I tems 8'1 through 9 2 )  

Page 4 of 7 
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95.  KEY WORDS 

Ln the Key Word L i s t  below, please  c i r c l e  up to six key words that best character ize  your project. II the Key 
Word List i s  inadequate, provide up to three  additional words which descr ibe  your project  (maximum total six 
words).  Lis t  and define additional words in space provided a t  bottom of this page. 

Aerosols 

Aging 

Air 

Americium 
Animel 

Antimony 

Arsenic 

~ h c t e r i a  

Biochemistry 

Diomass 

Diopsy 

Blood 

Bone 

Cancer 

Carcinogens 

Cells 

Chlorine 

Cllro111 ium 

C l i n l ~  tes  

Computer Codes 

. Construction. 

Copper 
D i s e a ~ s  
DNA 

Economics 

Ecosystem 

Effluents 

Electromagnetic 

Element (Specily) .-.- 
Emissions 

Enzymes 

Epidemiology 

Fate  

Fauna - .. . .  
Pinonoial 

Fishes 
ADDITIONAL K E Y  WORDS AND DEFINITIONS 

Flora 

Food 

Yorest* 

Gnmmr Roy 

Urnellcs 

CLands 

Ileart 

Hormones 

Human 

Hydrocarbon 

l m m u n o l o ~ j  

Infrared 

Ingestion 

hhalation 

Instrumentation 

Invertebrates 

In vitro 

In vivo 

Iodine 

Kidneys 

Land 

Lead 

Lungs 

Magnetlc Fields 

Medicine 

htercury 

hletaholism 

Lleteorology 

Microwave 

Mining 

hlolecular 

Mutagenesis 

Mutation 

Neoplasms 

Nrurulogy 

Nitrogen Compounds 

Noise 

Oil Spills 

Oxidn tion 

P a i l ~ q e n e s u  

Photosynthesis 

Plants 

Plumes 

Plutonium 

Radionuclide 

Reptoduclion 

Respirnt inn 

RNA 

Safely 

Scrubber 

Selenium 

Sewage . 
Sociology 

Soils 

Somatic 

Subsidence 

Sulfur Cunipowx! 

Synthetic Fuels 

Teratogenesis 

Thyroid 

Tissues 

Toxicology 

Toxins 

Tritium 

Vltravloler 

Virus 

Waste 

Water 

Wealher 

X-ray., - 
Xenon . 
Zinc 
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96. COMMENTS OR REMAHKS 



SECTION IIA - GENERAL PROJECT CATEGORIZATION 

I t e m s  19 Taking the whole scope of  your  p ro jec t  a s  10070, e s t ima te  the percentage of the funding which 
through appl ies  to  each of  the numbered Technology Categor ies  and wr i t e  the percentage in . the  appro -  

28 p r i a t e  box. F o r  those  ca t egor i e s  (such a s  F o s s i l  Fue l s )  having fu r the r  subcategor iza t ion 
(such as Conversion-Liquefaction), check in the appropriate circles. The sum of the percentages 
under Technology boxes should total to 100%. 

I n s e r t  a pe rcen tage  f igu re  in the  Genera l  Science  box ( i t e m  26) only if your  project ,  o r  s o m e  
portion. i s  b a s i c  in n a t u r e  and not  d i r ec t ly  re la ted  to  any speci f ic  ene rgy  technology. 

I t e m s  29 P roceed  in a s i m i l a r  fashion to a l locate  a percentage of to ta l  ef for t  being devoted to the va r ious  
through sequences  of the ENERGY CYCLE ( i t e m s  29 through 38). and a l s o  e s t ima te  the percentage 

59 applicable to the va r ious  POLLUTANTS ( i t e m s  39 through 48). In each case ,  to ta l  to 100% a s  
indicated. Under CHARACTER OF STUDY ( i t e m s  49 through 53). the Analytical  o r  "Paper"  
s tudy ( i t e m  53) i s  defined a s  the compilation, evaluation, a n d / o r  synthes is  of secondary data  
and inforn~at ion.  These  s tudies  a r e  not involved with the ac tual  generation of or ig inal  data.  
Under REGIONS OF !NTEF.EST ( i t c m s  54 t l i ~ u u y h  59), Check the applicable c i r c l e s .  

SECTIONS IlB, IIC, AND ILD - ENVIRONMENT AND SP.lr'I:;TY' CATEC;ORIES 

I t e m s  60 Complete Section TTn, TIC., u r  IID, whiehcvel. alJplies L w  YOUP p r o j e r t ,  If yn11 boiiovo yaur  
through PI-ojsct  Is applicable to m o r - t h a n  onc section, complete those sedtions.  Enter  es t imated 

92 p e r c e r ~ t a g e s  in the appropr i a t e  boxes,  check. appropr ia te  c i r c l e s ,  and to ta l  each ~ e c t i o l r  LU 

100% a s  indicated. 

SECTION 111 - PROJECT DESCRIPTION 

I tem 93 E n t e r  a P r o j e c t  S u m m a r y  ( l i m i t  200 words )  cover ing the following: 

Objective(s).  S ta te  p ro jec t  objectives,  quantifying where  poss ible  (e .  g.. "demonstra te  95% 
recovery  of sul fur  f r o m  r a w  gas  with mol ten  s a l t  recycl ing a t  a r a t e  of one gallon p e r  minute"). 

Approach. Desc r ibe  the technical  approach to  the projcct ,  i. e.,  l ~ u w  the work i s  to be done. 
(See  Supplemental Ins t ruct ions  appl icable  only to Biomedical and Environmental Resea rch  
projects .  ) 

Expecl id  P r o d u c t l ~ e s u l t s .  Descr ibe  the final products  o r  r e su l t s  expnr t rd  f rom the p ro jec t  
and Llieir irnporratice and re levance.  

. I t e m  94 A miles tone i s  defined a s  a recognizable ,  project - important  event that i s  cxpecterl Lo occur  a t  
a fu tu re  point i n  t ime.  An example  might  be "f i rs t  lallnch of a fully ins t rurne~l ted  balloon" o r  
" in ter im r e p o r t  d is t r ibuted.  " Miles tones  a l s o  include scheduled decis ion da te s  important  to 
the design of an  e x p e r b e n t  o r  to the d i rec t ion of r e sea rch .  

I tem 95 Self explanatory.  





SIiPPLEMENTAL INSTRUCTIONS FOR SECTION 111. ITEM 9 3  

(APPLICABLE TO BIOMEDICAL AND ENVIRONMENTAL RESEARCH CATEGORIES) 

Cllaracterization, Measurement ,  and Monitoring 

The requirements  for  information to be included in descr ip t ions  of p ro jec t s  under  Character iza t ion,  
Mea:;urement,  and Monitoring a r e  ve ry  sensi t ive  to the subcategory involved. If a project  i s  d i rec ted toward 
the Character iza t ion of Source  T e r m s  and Pol lu tants ,  the descr ip t ion should provide information of the 
instrumentation, the range,  type, and number  of m e a s u r e m e n t s  involved in the character iza t ion of e lementa l .  
molecular ,  and par t icula te  spec ie s ,  a s  well  a s  the ef for ts  being made to  d e s c r i b e  such agents  a s  radiation, 
p r e s s u r e ,  t empera tu re ,  and e lec t romagnet ic  fields.  

If the project  i s  in the Measuremen t  Technology a r e a ,  the descr ip t ion should indicate whether the 
project  i s  intended to explore  new and advanced a,pproaches f o r  pollutant detection, specification and measure;  
ment.  o r  to develop speci f ic  m e a s u r e m e n t  sys t ems .  In the l a t t e r  ins tance  the speci f ic  pollutant and the 
method of detection should be identified. 

In the Monitoring a r e a ,  desc r ip t ions  should be provided of advanced s t r a t eg ie s ,  techniques,  and 
p rocedures  for  quantifying e s t ima tes  of both occupational and general  population exposure  to  energy-re la ted  
pollutants. 

Environrr~er'tal T ranspor t  - Phys ica l  and Chemical P r o c e s s e s  and Effects  

Descr ip t ions  for  p ro jec t s  in these  a r e a s  should desc r ibe  the des ign  of the exper iment ,  including 
such i t ems  a s  the pollutants involved, concentratiorl and duration of exposure  to toxic agents  o r  pollutants,  
t e s t  o rgan i sms ,  methods  of  measuremen t ,  and environmental  c . l~a rac t r r i s t i c s  of t e s t  s i t e s  ( i f  applicable).  

Flealth E f f e g  

The exper imenta l  des ign should be desc r ibed ,  including: 

a )  t e s t  sys t em(s ) :  in vivo ( spec ie s ) ;  in v i t ro  ( ce l l ( s ) ,  o rgans ,  e t c . )  

b) exposure  conditions: identity of chemical ,  biological o r  physical agen t s  where  per t inent ,  
route of adminis t ra t ion,  dose  and durat ion of exposure;  acute,  chronic,  in termit tent  
( c i t e  t ime  r eg imens )  

c )  .biological endpoints t o  be a s s e s s e d :  metabolic,  physiologic o r  pathologic changes,  t a rge t  
organ,  ce l lu lar  o r  molecu la r  spec ie s ,  developmental,  mutagenic  o r  carcinogenic effects.  

Ecological P r o c e s s e s  and Effects  

See  ins t ruct ions  f o r  Environmental  T r a n s p o r t  - P h y s ~ c a l  and Chemical  P r o c e s s e s  and Effects.  

Integrated Assessments 
Sta te  i s sues  of p rob lems  to be solved. Give r e su l t s  where  possible.  Where a l ternat ives  a r e  

developed, specify them. Sta te  technologies to which the p ro jec t  i s  related.  F o r  c a s e  studies,  suggest  
poss ible  wider application and do the same. , for  any methodology developed. 

Where mode l s  o r  data  bases  a r e  used,  they should. be identified. Relation to o the r  a s s e s s m e n t s  
slioulrl be s ta ted ,  pa r t i cu la r ly  if done by o the r  agencies ,  o r  if aggregat ion o r  d isaggregat ion is  involved 
in which other  a s s e s s m e n t $  a r e  used. Specific s i t e s  should be identified,. a s  should s ta tes .  r i v e r  bas ins ,  
mountain r anges  o r  val leys ,  e tc . ,  where  p ro jec t  work was  done. Lf r e s u l t s  of a s s e s s m e n t s  a r e  bek .g  used 
by s ta te  o r  regional commiss ions ,  offices,  etc. .  o r  a r e  d i rec ted toward the i r  u se ,  desc r ibe  such use .  
L~d ica te  re la t ion to, o r  impact  on, policy. 





APPENDIX B , - 

. .. 
RESPONDING AGENCY ABBREVIATIONS : 8 

Department of Agriculture 
Department of Commerce, 
Department of Interior' 
Department of Transportation ' 

Environmental Protection ~ i e n c y  
Energy Research and Development Administration 
Department of Health, Education and Welfare 
Nuclear Regulatory Commission' 
National Science Foundation 
Tennessee Valley Authority , 

FUNDING AGENCY ABBREVIATIONS 

Department of Agriculture 
Forest Service , 

Department of Commerce 
National Bureau of Standards 
National Oceanographic and Atmospheric Administration 

Department of Health, Education and Welfare 
National Cancer lnstitute 
National lnstitute of Environmental Health Sciences 
National Heart, Lung and Blood lnstitute 

Department of Interior 
Bureau of Land Management 
U.S. Geological Survey 

Department of Transportation 
Environmental Protection Agency 
Energy Research and Development Administration 
Electric Power Research lnstitute 
Federal Energy Administration 
National Science Foundation 

MONITORING AGENCY ABBREVIATIONS 

Department of Agriculture 
Forest Service 

Department of Cqmmerce 
National Bureau of Standards 
National Oceanographic and Atmopsheric Administration 

DOA 
DOC, ' 

. DOI. 
DOT. , 
EPA 
ERDA 
HEW 
NRC 
NSF 
TVA 

, r  

DOA 
DOAIFS . 
DOC 
DOCINBS . 
DOCINOAA 
HEW 
HEWINCI 
HEWINI EHS 
HEWINHLB 
DO I 
DOIIBLM 
DOIIUSGS 
DOT 
EPA 
ERDA 
EPR l 
F EA 
NSF 

DOA 
DOAIFS 
DOC 
DOCINBS 
DOCINOAA 



Department of Health, Education and Welfare 
National lnstitute for Occupational Safety and Health 
National Cancer lnstitute 
National lnstitute of Environmental Health Sciences 
National Heart, Lung and Blood lnstitute 
Public Health Services 

Department of Interior 
Fish and Wildlife Services 
Bureau of Land Management 
U.S. Geological Survey 
National Marine Fisheries Service 

Department of Transportation 
tnvironmental Protection Agency 
Energy Research and Development Administration 

Argonne Narlonal Laboratory 
Brookhaven National Laboratory 
Clinch River Breeder Reactor 
Los Alamos Scientific Laboratory 
Oak Ridge National Laboratory 
Pacific Northwest Laboratory 

Electric Power Research lnstitute 
Federal Energy Administration 
Food and Drug Administration 
Georgia University 
General Technologies Corp. 
National Science Foundation 

RANN 
Director of Research 

National Aeronautics and Space Administration 
Tennessee Valley Authority c 

Nuclear Regulatory Commission 

HEW 
HEWINIOSH 
HEWINCI 
HEWINIEHS 
HEWINH LB 
HEWIPHS 
DO I 
DOIIFWS 
DOIIBLM 
DOIIUSGS 
DOIINMFS 
DOT 
EPA 
ERDA 
ERDAIANL 
ERDAIBNL 
FR041CRBR 
ERDAILASL 
ERDAIORNL 
ERDA/PN L 
EPR l 
F EA 
FDA 
GU 
GTC 
NSF 
NSFIRANN 

NASA 
TVA 
NRC 
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