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rhe Environmental Protection Agency’s annual re-
earch and development appropriations for fiscal
years 1978-80 averaged $336 million, about 70 per-
tent of which has been spent on research conducted
under contracts, grants, and cooperative agreements.
Congressional hearings, external studies, and EPA's
pwn studies have shown that EPA was not receiving
the sound scientific information it needs.

In the last few years, EPA has changed its research
process 10 correct most of the weaknesses identi-
fied. However, unless more is done, EPA may still
not receive the quality of research it needs.

‘GAO recommends, among other things, that EPA:

--Require regulatory offices and laboratories

to agree before projects are started that the

approach and timing are reasonable to meet
intended needs.

--Obtain peer review of research strategies.

--Improve project officers’ ability to monitor
extramural research.

--Complete research contract awards quicker.

--Evaluate contractors and grantees to mini- .
mize repeat awards to unsatisfactory re-
searchers.
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The Honorable Jerome A. Ambro
Chairman, Subcommittee on Natural

Resources and Environment
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Resource Protection
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As requested in your January 29, 1979, letter and in
accordance with subsequent discussions with your offices,
we reviewed the Environmental Protection Agency's extra-
mural research program.

This report shows that the Agency has made relatively
recent changes that have the potential for improving the
overall planning and management of the program. However,
there are certain problems that could continue to hamper
the Agency's ability to meet its research needs, if not
corrected.

We are sending coplies of this report to other
congressional committees; the Director, Office of
Management and Budget; and the Administrator, Environ-
mental Protection Agency. Copies are also being sent
to appropriate interested parties and copies will be
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REPORT OF THE PROMISING CHANGES IMPROVE
COMPTROLLER GENERAL EPA'S EXTRAMURAL RESEARCH;
MORE CHANGES NEEDED

In response to external and internal criticism,
the Environmental Protection Agency (EPA)

has made a number of changes to the planning
and management of its research activities.

It was too early for GAO to fully assess the
impact of these changes but, if properly
implemented, they should improve EPA's research
program. But some problems require further
attention, and certain other factors and weak-
nesses, unless corrected, could continue

to seriously hamper EPA's ability to meet

its research needs. Some problems in EPA's
research program are:

--Offices responsible for implementing EPA's
programs do not always participate with
its research office in determining the
size and scope of projects, possibly result-
ing in research that does not meet EPA's
program office needs. (See pp. 14 and
15.)

-—-EPA's research office has not yet fully
implemented reviews of its research programs,
projects, and results by experts inside and
outside of EPA to determine their scientific
and technical merit and validity. (See
pp. 19 to 23.)

--Project offices could not adequately
monitor researchers' technical progress in
conducting projects outside of EPA (extra-
mural research) because of heavy workloads
and travel limitations. (See ch. 3.)

--Contracts generally take substantially longer
to award than EPA's standard acquisition
leadtimes, thereby unduly delaying the
start of needed research. (See ch. 4.)
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-~EPA lacks information on past performances
of outside researchers for use in determining
which applicants appear best qualified to
perform new projects. (See ch. 5.)

EPA HAS NOT BEEN GETTING THE
QUALITY OF RESEARCH 1T NEEDS

EPA's headquarters and regional offices need
sound scientific information to carry out their
regulatory responsibilities mandated by

numerous environmental protection acts concerned
with controlling and abating pollution in the
areas of air, water, solid waste, pesticides,
noise, radiation, toxic substances, and energy.

(About 70 percent of EPA's annual research and
development appropriations, averaging $336 mil-
lion from 1978-80, have been spent on research
conducted outside EPA primarily under contracts,
grants, and cooperative agreements. Nearly all
of the extramural research is managed by project
officers at EPA's 15 laboratories scattered
across the country.)

In 1976 and 1977, congressional hearings

and studies by the National Academy of Sciences
and the Office of Technology Assessment clearly
showed that EPA was not satisfactorily fulfilling
its research needs. These critics attributed
this lack of success basically to:

~-Inadequate coordination between EPA's
research office and the offices responsible
for implementing programs.

--Insufficient attention to long-term
anticipatory research.

--Lack of peer review to evaluate the quality
of EPA's research program, projects, and
results. (See pp. 7 to 10.)

EPA has tried to improve the planning and
management Of its research activities. It has
established 13 research committees comprised

of representatives from major EPA organizational
components to plan and oversee the use of more
than 90 percent of the research and development
budget. (See pp. 10 to 13.) It has also
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established an office for identifying long-term
research needs and developed procedures for
expanding solicitations for grant awards and
review of proposals at its headquarters to
encourage competition. (See pp. 16 to 19 and
51 and 52.)

GAO recommends that the EPA Administrator
have the Assistant Administrator for Research
and Development:

--Establish procedures that require regulatory
offices and laboratories to agree before
work is started that the approach and timing
of research projects are reasonable to meet
intended needs. (See p. 23.)

--Require research committees to obtain
peer review of their multiyear strategies.
(See p. 23.)

--Seek sufficient appropriations for project
officers to make necessary site visits to
observe extramural research and instruct
laboratory directors to make sure that such
visits receive high priority in the use of
available travel funds. (See p. 39.)

--Train project officers to properly contract
with extramural researchers and require them
to complete technical evaluations of contract
proposals within established time frames.
(See p. 56.)

GAO also recommends ways for EPA to improve
its evaluations of the performance of those
who conduct extramural research for the
Agency. (See p. 69.)

AGENCY COMMENTS

EPA stated that GAO's report examined
legitimate past complaints about the planning
and management of its extramural research
program. However, it contended that it was
further along with improvements than GAO's
report suggests and that its progress to
date warranted a stronger affirmation of

the actions taken to correct deficiencies
already identified in the program. (See

app. I1I.)
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Many of the actions pointed out by EPA as
evidence of further progress occurred after
GAO's field work had been completed. Further-
more, GAO believes that those actions--although
promising--are not material enough to affect
the conclusion that it was too early to assess
their impact on the program.

EPA acknowledged that project officers' work-
loads and travel funds for site visits to
their extramural projects required attention
but stated that relief for neither is wholly
at the discretion of EPA's management. In the
past, EPA has not provided the Office of Manage-
ment and Budget or the Congress with informa-
tion on the specific intended use of requested
travel funds. GAO believes that such informa-
tion would be beneficial to these reviewers
when considering EPA's need for additional
travel funds for site visits. (See p. 40.)

EPA agreed that both (1) contract project
officer training and (2) renewed emphasis on
timely evaluation of contract proposals would
be highly desirable. EPA concurred with GAO's
recommendations and stated that it intended

to take necessary corrective actions. It also
agreed that more could be done to comply with
present procedures for evaluating the perform-
ance of contractors; however, it stated that
its system for evaluating grantees' performance
was adequate. GAO continues to believe that
EPA should establish procedures for evaluating
grantees' performance at the end of each project
so that it would have information for use

in evaluating grantees' applications for any
new awards. (See pp. 57, 70, and 72.)
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CHAPTER 1

INTRODUCTION

The Environmental Protection Agency's (EPA's) mission is
to protect and enhance environmental quality. To carry out
this mission, EPA must understand the complex factors that
contribute to environmental pollution and develop viable,
systematic ways to abate and control the environmental damage
they cause. EPA tries to do this by integrating research,
monitoring, standard setting, and enforcement activities.

EPA's major regulatory program offices of Enforcement;
Water and Waste Management; Air, Noise and Radiation; and
Pesticides and Toxic Substances are responsible for develop-
ing regulations, standards, and guidelines for pollution
abatement and control. These offices must rely on EPA's
Office of Research and Development (ORD) for the information
needed to make their regulations and standards scientifically
and legally adequate. Since these offices are the major
users of research results, ORD must plan with them to iden-
tify the research they need most to accomplish their objec-
tives. Chapter 2 discusses this planning process in some
detail.

Specific authority for EPA's research and development
activities, including the assessment of the environmental
aspects of energy development, is obtained from annual
authorization and appropriations acts and virtually every
major environmental protection act which EPA is responsible
for implementing. Some of the major acts follow.

—--Federal Water Pollution Control Act, as amended
(33 U.S.C. 1251 et seq.).

--Marine Protection, Research, and Sanctuaries Act
of 1972 (33 U.S.C. 1401 et seq.).

--Resource Conservation and Recovery Act of 1976
(42 U.S.C. 6901 et seq.).

--Clean Air Act, as amended (42 U.S.C. 7401
et seq.).

--Noise Control Act of 1972 (42 U.S.C. 4901 et seq.).

--Toxic Substances Control Act of 1976 (15 U.S.C. 2601
et seq.).

--Federal Insecticide, Fungicide, and Rodenticide
Act of 1947, as amended (7 U.S.C. 136 et seq.).



--Safe Drinking Water Act of 1974 (42 U.S.C. 300f
et seq.).

The importance of research and development to EPA's
mission is evident from the appropriations made for it. For
the fiscal years 1978-80, EPA's annual budget averaged $6.3
billion, most of which ($5.2 billion, or 82 percent) was for
grants to municipal, State, and interstate agencies to help
pay for the planning, design, and construction of publicly
owned wastewater treatment facilities. However, an average
of 30 percent of the remainder was earmarked for research
and development, as shown in the following table.

Research and

Total EPA development
Fiscal appropriations excluding appropriation Percent
year construction grants (note a) of total

{(millions)

1978 $ 905.6 $319.5 35
1979 1,203.9 328.5 27
1980 1,260.2 361.4 29
Average 1,123.3 336.5 30

a/These amounts include funds that were not made available to
ORD. For example, they include ORD's pro rata share of
agency-wide support costs for a wide variety of overhead
charges for such things as facilities lease costs, communica-
tions, centralized automated data processing services,
and "housekeeping" costs at ORD laboratories. Accordingly,
these research and development appropriations are more
than the combined estimated amounts shown on page 3
as used or planned for in-house and extramural research
activities for these 3 fiscal years.

FUNCTIONS OF THE OFFICE
OF RESEARCH AND DEVELOPMENT

ORD is responsible for administering EPA's research
and development activities to satisfy the needs of all EPA
operating programs. Its role is to produce the scientific
data and technical tools for (1) developing effective
pollution control strategies and reasonable environmental
standards, (2) preventing and abating pollution, and
(3) monitoring pollution conditions.



Because ORD is headed by an assistant administrator,
it is on an equal footing with EPA's major regulatory program
offices. 1Its research program is administered primarily
through 4 headquarters offices--each managed by a deputy
assistant administrator--and is implemented by 15 labora-
tories located throughout the Nation. The responsibilities
of ORD's headquarters offices and the laboratories under
their direction are shown in appendix III.

MOST RESEARCH IS DONE OUTSIDE EPA

ORD scientists and engineers perform some of EPA's
research at its 15 laboratories. However, inadequate
laboratory space, equipment, and personnel permit only
about 31 percent of the appropriations made for research to
be used in-house. The remainder is used outside EPA
(extramural) through grants, contracts, and agreements
primarily with universities, private commercial firms, non-
profit organizations, State and local governments, and other
Federal agencies. ORD's estimates of the amounts of its
appropriations used or planned for in-house and extramural
research in fiscal years 1978 through 1980 are shown below.

In-house Extramaral
Fiscal Millions Percent Millions Percent
year of dollars of total of dollars of total
1978 84.8 28.1 217.0 71.9
1979 99,7 31.8 214.3 68.2
1980 108.6 32.1 229.7 67.9
Average 97.7 30.7 220.3 69.3

———

As expected, the number of extramural projects conducted
during fiscal years 1978 and 1979 exceeded in-house projects
by about the same ratio. Apparently that situation will
continue in fiscal year 1980, as shown below.

Fiscal In-house Percent Extramural Percent Total
year projects of total projects of total projects
1978 574 23.4 1,874 76.6 2,448
1979 ©69 24.7 2,030 75.3 2,705
1980 765 24.9 2,310 75.1 3,075



An ORD scientist or engineer is assigned as a project
officer to manage each extramural research project.
Although the project officer is not the primary performer of
the extramural research, he/she plays an important role.
Some of the project officer's responsibilities include

--planning the goals, objectives, procedures, and
expected outcomes of projects;

--procuring, with the assistance of contracts and/or
grants specialists, an appropriate organization to do
the job:

--monitoring the performer's progress and performance
throughout the project; and

--reviewing the performer's work for quality and
compliance with the terms of the agreement.

Many project officers are also responsible for managing
in-house research; providing technical assistance to EPA

regional and program offices, State and local governments,
and others; and planning future research programs.

OBJECTIVE, SCOPE, AND METHODOLOGY

The objective of this review was to examine EPA's
planning, procurement, monitoring, and evaluation of
extramural research to determine if these activities
were being managed in ways that would accomplish
EPA's research objectives.

We were guided by concerns expressed (1) in a
January 29, 1979, letter to us from Senator John C. Culver,
Chairman of the Subcommittee on Resource Protection, Senate
Committee on Environment and Public Works, and Congressman
George E. Brown, Chairman of the Subcommittee on Natural
Resources and Environment, House Committee on Science and
Technology, 1/ (and subsequent agreements with the Chairmen's
offices), (2) a 1977 study by the National Academy of
Sciences, and (3) other sources, including congressional
hearings in 1976 and 1977.

l/Congressman Jerome A. Ambro subsequently became Chairman of
the House subcommittee, but Congressman Brown remained a
member.



The issues we addressed were:

--Are EPA's procedures for planning the research program
adequate to identify research that is most important to
support its regulatory objectives?

--Does EPA maintain adequate oversight of contractors'
and grantees' research efforts to ensure the best
results?

--Are EPA's procedures for procurement of extramural
research managed so that the most capable contractors
and grantees are selected in a timely manner?

--Does EPA have procedures to adequately review ongoing
and completed research to ensure that contracts and
grants result in quality products?

--Does EPA adequately evaluate the performance of
contractors and grantees to minimize future awards
to unsatisfactory performers?

Over the last couple of years EPA has made a number of
major changes to improve management of its research activi-
ties, and some of these changes were in early stages of
implementation. Therefore, we were not able to evaluate
the impact they will have on the extramural research program.
Consequently, our review was limited to determining the
status of these changes and their prospects for accomplishing
EPA's research objectives.

We conducted our review at EPA headquarters in
Washington, D.C., which is responsible for environmental
protection program implementation, research and development,
and contracts and grants management. We visited six EPA
laboratories--the Health Effects and Industrial Environmental
Research Laboratories at Research Triangle Park, North
Carolina; the Municipal Environmental Research and Industrial
Environmental Research Laboratories at Cincinnati, Ohio;
the Environmental Monitoring and Support Laboratory at
Las Vegas, Nevada; and the Environmental Research Laboratory
at Athens, Georgia. These six laboratories sponsored
large amounts of extramural research and provided coverage
of ORD's four major research areas. (See app. III.)

The laboratories at Las Vegas and Athens were selected
to represent the seven EPA laboratories whose procurement
is handled by a contract operations center some distance
away from the laboratory site (Cincinnati). We wanted
to note the impact, if any, of distance from the center
on the procurement process. We also visited the field
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offices for Contract Operations, Procurement and Contracts
Management Division, Office of Planning and Management,
at Durham, North Carolina, and Cincinnati.

We interviewed EPA officials and project officers
and examined pertinent legislation, regulations, plans,
studies, guidelines, and files at the offices we visited.



CHAPTER 2

ORD*‘S CHANGES TO IMPROVE PLANNING

AND MANAGEMENT OF RESEARCH ACTIVITIES

ARE ENCOURAGING BUT NOT YET PROVEN

Congressional hearings in 1976 and 1977 indicated that
ORD was not satisfactorily identifying and fulfilling EPA's
research needs for sound scientific information to support
its environmental regulatory decisions. Studies completed
during this period by the National Academy of Sciences and
the Office of Technology Assessment reinforced this finding.
These critics of EPA's research program attributed its lack
of success mainly to:

--Inadequate coordination between ORD and EPA's
program offices.

--Insufficient attention to long-term research.

--Lack of peer (experts inside and outside of
EPA) review of research plans and results.

Over the last few years, ORD has taken steps to
correct the weaknesses found in its research program,
including:

-~Egstablishing 13 research committees to
coordinate planning with program offices
and to assist in providing internal review of
EPA's research efforts.

--Establishing an office within ORD to serve
as a focal point for identifying and sponsoring
long-term research.

--Preparing and partially implementing guidelines
for obtaining peer review of EPA's research
programs, projects, and results.

In addition, ORD is designing an information system to better
track the progress and status of individual ongoing research
projects.

These steps, if properly implemented, should improve
EPA's research program. However, when we completed our review
in March 1980, none of these actions had been fully implemen-
ted and so their effect was largely unknown. It will probably



be several years before the effect of these actions on
improving research quality can be fully assessed. This chap-
ter discusses EPA's progress in implementing its revised
research planning and management system. Also discussed

are some issues that need more attention, including:

--Program offices’' opportunity to influence the

size and scope of ORD projects actually undertaken
to meet their research needs.

--An ORD system to track the progress and status of
research projects.

--Effective peer review of EPA's research activities.

CONCERNS THAT LED TO
CONGRESSIONAL ACTION

Criticisms of EPA's research program by the Congress,
the National Academy of Sciences, and the Office of
Technology Assessment were summarized by the Senate
Committee on Enviromment and Public Works in a report prior
to the enactment of the Environmental Research, Development,
and Demonstration Authorization Act of 1978 (Sen. Rep.

No. 95-188, May 16, 1977). These criticisms involved
inadequate coordination among program offices, too little
long-term research, and lack of peer review of research
activities.

Inadequate coordination

Because of its concern about EPA's inadequate internal
coordination, the Senate committee considered earmarking 60
percent of authorized research funds for activities funded
through the program offices. The committee believed that ORD,
the recipient of EPA's research funds, had been emphasizing
research that related only generally to program offices’
needs for research results to implement legislatively
mandated regulatory programs. The committee stated that
ORD should provide a creditable research base to support
these programs and avoid what had become a pattern of
acting essentially in response to court-ordered compliance.

At hearings held on May 3, 1977, EPA acknowledged
that coordination was a real problem and indicated that the
Agency was studying it. Because of this situation and the
recent change in top management at EPA, the committee decided
not to allocate research funds for program offices to manage.



Insufficient long—-term research

The committee stated in its 1977 report that critics
had charged for several years that EPA's crisis-oriented
style of management was not conducive to long-term research.
The report said that environmental degradation often is
delayed and a deleterious environmental health effect may
not be realized until several years after a pollutant is first
introduced. Therefore, an effective environmental protection
strategy must be able to predict harmful effects before wide-
spread damage 1is done. The committee pointed out that the
essential element of such a capacity is a well-~funded,
long-range research program.

The committee recommended that the Congress specifically
authorize EPA to perform long-term research. The House
Committee on Science and Technology and the Senate Committee
on Environment and Public Works in conference proposed for
fiscal year 1978 that at least 15 percent of all program-
related research and development funds be earmarked for
long-term research. The Congress enacted this provision and
also included special provisions for long-term research in
EPA's research and development authorization acts for fiscal
years 1979 and 1980.

Lack of peer review

EPA must make important regulatory decisions to enforce
complex environmental laws on the basis of highly technical
data and related regulations about which there is often dis-
agreement. The committee believed that much of the criticism
of EPA could be avoided if the Administrator's decisions
were fully supported by scientific and technical information
that had been reviewed by competent scientific authorities.

The National Academy of Sciences expressed a similar
sentiment in its 1977 report entitled "Research and Develop-
ment in the Environmental Protection Agency":

"Projects and programs, as well as proposals,
must be reviewed periodically to assure their
scientific and technical merit, the relevance
of projects to the scientific and technical
goals of programs, and the relevance of
programs to the Agency's missions. Because

the credibility of research performed by or

for a regulatory agency is sometimes questioned,
EPA must take exceptional measures to assure
that its results are scientifically valid.



"In particular, it is imperative that the final
results of all scientific and technical activities
performed by or for EPA be submitted for review
and evaluation on the merits by scientific peers
both inside and outside the Agency, to provide

an independent assessment of the scientific
validity of each research project."”

In response to these concerns, the Congress
on November 8, 1977, required that the Administrator
of EPA:

"* * *gubmit to the President and the Congress

a report concerning the most appropriate means

of assuring, on a continuing basis, that the

research efforts of the Agency reflect the needs

and priorities of the regulatory program offices,

while maintaining a high level of scientific

quality." (Sec. 7(c), Environmental Research, Develop-
ment, and Demonstration Authorization Act of 1978 (91
Stat. 1257-1263)).

On June 30, 1978, EPA submitted the required report
entitled "The Planning and Management of Research and
Development Activities Within EPA," which discussed the
causes of the problems and the corrective actions it
had developed. The report basically confirmed the problems
with EPA's research program that had been noted by others.
The revised system which the report stated would be
implemented to improve the program called for, among
other things, establishing permanent research
committees and incorporating provisions for peer
review throughout the planning and management process.

ORD's actions to improve its research program appear
responsive to the concerns expressed by the committee and
others. However, at the time of our review, the revised
system had not been fully implemented. Therefore, the
following comments cover ORD's progress mostly through
March 1980.

RESEARCH COMMITTEES HAVE IMPROVED
COORDINATION, BUT MORE NEEDS TO BE DONE

To better coordinate the planning and management of
its research activities, EPA has established 13 research
committees. As of March 1980 these committees had spent
most of their time (1) reviewing and participating in
the planning of EPA's fiscal years 1979, 1980, and 1981
research programs and (2) developing multiyear strategies
for use in planning the agency's subsequent years' programs.
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Because high priority was given to planning, the committees
had not yet had an opportunity to devote much attention to
reviewing the quality of ongoing and recently completed
research. Therefore, the anticipated impact of these
research committees had not been fully determined.

Membership and responsibilities
of the research committees

On March 15, 1978, EPA initiated pilot projects for
planning and managing the Agency's research activities in
five areas--drinking water, industrial wastewater control,
mobile source air pollutants, pesticides, and gas and
particles. Based on a year's experience with these five com-
mittees, EPA concluded that the committee approach for plan-
ning the Agency's research and development efforts had great
potential for enhancing ORD's response to EPA's needs for
scientific information. Therefore, EPA established seven
additional research committees in May 1979. On February
15, 1980, the ORD Assistant Administrator established a 13th
research committee to focus on EPA's energy research and
development program. ORD expects the 13 committees to par-
ticipate in the planning of activities that will account for
93 percent of EPA's fiscal 1982 research and development
program funding. The 13 committees are:

Drinking water Hazardous air pollutants

Water quality Chemical testing and
assessment

Solid waste Pesticides

Radiation Municipal wastewater and

spill prevention

Mobile source air Industrial wastewater
pollution
Oxidants Energy

Gases and particles

These committees are comprised of representatives from
EPA's major organizational components--regulatory
(program), enforcement, regional, planning and management,
and research and development. Each committee is cochaired
by a senior manager from ORD and a senior manager from the
cognizant regulatory program office. The research committees
seem td have a relatively good mix of representatives from
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the various EPA offices. However, at the time of our review;
ORD was seeking ways to increase the participation of repre-
sentatives from the regions and the Office of Planning and
Management. 1/ The 13 committees have a total of 258 members
as shown in the following table.

Organizational Total committee Percentage
component members of total
ORD 149 58
Program offices 58 22
Regions 23 9

Office of Planning

and Management 13 5
Enforcement 12 5
Other Federal agencies _3 1

Total 258 100

The Deputy Director for Operations, Office of Research
Program Management, ORD, told us that ORD membership on the
committees is large because ORD has many different labora-
tories working in each committee's area of concern. He
added that, in most cases, the committees resolve issues
through negotiation and consenus; and, in those few cases
where committees vote, the votes are distributed equitably.

In general guidelines issued to the research committees
on March 23, 1979, the Assistant Administrator, ORD, charged
each committee to

--Review the fiscal year 1979 research program to
familiarize members with the status of ongoing work.

--Review fiscal year 1980 research plans and formulate
appropriate recommendations for improving them.

1/The Office of Planning and Management performs the
agencywide management functions required to implement
the broad range of EPA programs and is headed by an
Assistant Administrator.

12



--Participate in developing fiscal year 1981 research
plans.

--Develop a multiyear research strategy sufficiently
detailed to be used as a primary planning document
in subsequent years.

--Review the quality of ongoing and recently completed
research.

Research and program officials
generally satisfied with committee

concegt

Most ORD and program officials expressed satisfaction
with the research committee concept, although their
experience to date is limited. They said that the committees
had improved communications and were a better way of
planning EPA's immediate and long-term research needs.
According to these officials, more respect and understanding
was developing among ORD, program, and regional officials
of the others' responsibilities and needs.

Personal contact and informal relationships among ORD
and program officials, while still important, were playing
a smaller role in determining research program content.
For example, the Director and Deputy Director of the Criteria
and Standards Division of the Office of Drinking Water stated
that they have always been able to communicate their research
needs and have them accepted into the research program. They
said that the Director of the Water Supply Research Division,
the ORD coordinator of drinking water programs at the
Municipal Environmental Research Laboratory at Cincinnati,
has always been sensitive to their research needs.

On the other hand, the Associate Deputy Assistant
Administrator for Pesticide Programs believed that the
research committees had tremendously improved communication
between ORD and the Office of Pesticides. He believed that
his staff needed more contact with ORD through a more formal
structure than had been available in the past and that the
research committee concept was a good step in that direction.
He added that the research committee offers the pesticide
program a more effective mechanism for communicating its
research needs.

However, six of nine senior EPA headquarters program
officials whom we interviewed in late 1979, including those
mentioned above, expressed concern about problems for which

13



the research committees are not fully responsible. These
officials said that they should

--have an opportunity to concur that the final size
and scope of research projects to be undertaken by
ORD will satisfy their research needs and

--be kept better advised of ongoing projects' progress
and status.

‘These matters are discussed below in more detail.

Program offices are not participating
in determining size and scope of projects

Program offices do not always have an opportunity to
participate with ORD in determining the size and scope
of research projects undertaken. ORD believes that it is
best able to make this determination.

Senior officials of three program offices--the Director
of the Criteria and Standards Division, Office of Drinking
Water; Chief of the Municipal Technology Branch, Office of
Water Program Operations; and the Associate Deputy Assistant
Administrator for Pesticides Programs-—expressed concern
about this problem. For example, the Director of the
Criteria and Standards Division, Office of Drinking Water,
said that in some instances ORD had agreed to that office's
research needs during preliminary program planning, but the
office was not consulted during final technical planning of
the projects undertaken. According to him, in some cases
the completed research was not useful because the projects
were improperly designed or the results were not needed.

In its July 28, 1980, comments on this report, EPA
stated that these projects were epidemioclogy studies and
that ORD has since taken steps to improve that program.

Senior officials of five program offices-~Deputy
Assistant Administrator for Chemical Control (Toxics);
Associate Deputy Assistant Administrator for Solid Waste;
Director, Strategies and Air Standards Division; Senior
Technical Adviser for Mobile Source Air Pollution Control;
and Acting Deputy Assistant Administrator for Water Planning
and Standards--expressed satisfaction with the situation.
They said this was due primarily to their success in
developing informal cooperative working relationships
with the laboratories' staffs. An official of the sixth
office--the Deputy Assistant Administrator for Testing
and Evaluation, Office of Toxic Substances--said that
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in the past his office's research needs had not been
specifically determined; therefore, he was not in a
position to comment on the matter. However, he believed
that procedures to be developed by the cognizant research
committee will provide adequate opportunity for his office
to review and influence the size and scope of individual
ORD project proposals for meeting future research needs.

Like other Federal agencies, EPA establishes its program
priorities for a given fiscal year according to the zero base
budgeting concept. The program offices submit their research
needs to the appropriate research committees, which then give

direct input to those who prepare the research and development

budget. Tentative decisions on whether projects will be done
in-house or outside EPA are made as part of this process.

The Offices of Deputy Assistant Administrators at ORD head-
quarters then prepare guidelines and definition of output
commitments for the laboratories. The guidelines include
draft output plans that (1) describe specific products for
the various programs and (2) propose deadlines by which the
laboratories must deliver these products to specific clients
(program offices or others).

The laboratory directors evaluate their resource capa-
bility to accomplish the proposed research by the requested
dates and negotiate any changes they deem necessary with ORD
headquarters officials. The laboratory directors then pre-
pare plans that outline the approach for accomplishing each
commitment, including information for the ORD planning
office, program office, or research committee to use in
evaluating the appropriateness of the approach and assessing
whether it will produce the desired results by the deadline.

This planning process is completed several months before
the approved projects are actually started. No formal proce-
dures exist for the laboratories to obtain program offices'
concurrence that the intended research approach and the esti-
mated completion dates are still valid for meeting their
needs. Such procedures would permit a determination of
whether the program offices' needs have changed since the
initial planning and would help reduce the possibility that
unnecessary or low priority research is conducted.

Better reporting needed of
project status and progress

Program offices are particularly interested in knowing
whether projects are progressing so they can supply any
information needed to meet their commitments. Senior offi-
cials from five of the nine EPA headquarters program offices
told us that they needed better periodic reporting from ORD
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on the progress and status of all projects being performed
to meet their research needs. Most laboratories only
report quarterly on major projects. ORD was aware of

this problem and was developing a computerized system

to store information on all projects.

A senior management analyst in ORD's Office of
Technical Information, Research Program Management, told
us that there are no firm plans to produce periodic reports
from that system for distribution to program offices,
research committees, and others that would permit them to
readily determine the status and progress of such projects.
However, he said that this capability will be considered for
the system after it begins operating about March 1981.

Development of this system was initiated by the Office
of Technical Information in September 1977. The head of
that office told us that the system was designed initially
for use by EPA program and research offices and others outside
EPA to determine--through either direct access or requests
to his office--what research was being done in a particular
area and when the results could be expected. That official
believed that the system could also fulfill a project status
and progress reporting function.

Extensive information on all of the approximately 3,400
ongoing or recently completed projects being administered by
about 1,250 project officers was already stored in the system
in April 1980. However, the ORD senior management analyst
told us that two or three checks still must be conducted of
the quarterly process of inputing and updating information
in the system. When ORD is satisfied that the process is
functioning properly, the system will be further evaluated
to determine its usefulness for meeting program offices'
needs. Program offices will be asked to comment on the
system. Assuming that no problems arise, ORD expects to
begin operating the system about March 1981. ORD appears
interested in establishing a workable project tracking system.

GREATER ATTENTION BEING
GIVEN TO LONG-TERM RESEARCH

Section 6(a) of the Environmental Research, Development,
and Demonstration Authorization Act of 1978 requires that the
Administrator of EPA establish a program to conduct
continuing and long-term environmental research and develop-’
ment. Further, the act requires that at least 15 percent
of any funds appropriated to EPA for environmental research
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and development be allocated for long-term work. To comply
with these requirements, the Assistant Administrator, ORD,
has:

--Established a program under which selected headquarters
and laboratory personnel are relieved of their normal
duties to engage in innovative research.

~--Established three exploratory research centers across
the Nation and proposed that four more be established.

ORD's goal for fiscal year 1982 is to satisfy the
congressional mandate that EPA spend at least 15 percent
of its extramural research funds (about $40 million)
on long-term research. On November 29, 1979, the Assistant
Administrator requested EPA's Office of Planning and
Management's approval to establish an Office of Exploratory
Research within his office to serve as a focal point for EPA's
long-term research. Although not formally approved as of
April 8, 1980, that office was operating under existing
authorities of the Assistant Administrator.

It was too early for us to evaluate these long-term
activities for inclusion in this report. A general
discussion of what has been planned and accomplished follows.

Innovative research program

A September 8, 1978, memorandum from the Assistant
Administrator, ORD, to his Deputy Assistant Administrators,
laboratory directors, and office directors announced an
innovative research program. Under this program ORD staff
members may request approval to conduct relevant studies
that might not match EPA's immediate regulatory research
needs. The studies proposed under this program should gen-
erally be designed to last about 1 or 2 years and seek to
(1) identify a potential or future environmmental problem,
(2) describe a new approach for solving a problem, or (3)
advance the fundamental scientific understanding within
environmental science. Project results must be applicable
to EPA's research needs or demonstrate a need for additional
EPA involvement. Also, these results must be suitable for
publication in peer-reviewed scientific literature and
for presentation to ORD senior management staff.

As of April 10, 1980, 42 proposals had been received
and evaluated--11 had been approved. Eighteen additional
proposals had been received and were being evaluated. ORD
estimated that the studies to be conducted under the 11
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approved proposals would cost about $1 million. A descrip-
tion of several of the approvals follows.

--A chemist at EPA's Environmental Research Laboratory,
Duluth, Minnesota, received $79,500 for the first phase
of a 2-year study to determine what fossil fuel com-
bustion wastes in acid rain are released into fresh-
water via soils and sediments. The project will be
conducted at the Duluth Laboratory.

--A microbiologist at EPA's Environmental Monitoring
and Support Laboratory, Cincinnati, Ohio, received
$55,000 for the first part of a 2-year study to
determine the best conditions for growing and
isolating natural viruses that affect human health.
The project will be conducted at the Cincinnati
Laboratory.

--An aquatic biologist at EPA's Environmental Research
Laboratory, Narragansett, Rhode Island, received
$38,400 for the first part of a 2-year search of inter-
national scientific literature on elementary metal
composition in marine and estuarine animals. The
information will focus on metals that pose potential
health hazards via marine food chains. The study will
be conducted at the Laboratory of the Marine Biological
Association of the United Kingdom, Plymouth, England.

Exploratory research centers

On December 19, 1978, ORD announced the initiation of an
institutional center support program. These centers are to
be supported primarily through institutions or organizations
with well-established expertise in a specified research
area and a demonstrated commitment to such research. The
centers' programs will focus generally on long-term (3 to 5
years or longer) exploratory research to provide the link
between basic and applied research as related to EPA's mis-
sions. Centers' programs are expected to provide an added
capability and potential for accomplishments beyond those
possibie by supporting individual projects. Purposes of
these centers include:

--Serving as a resource for EPA laboratories within a
given research area to fill research gaps and address
areas requiring greater attention.

--Stimulating EPA's applied research programs.
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--Providing better communication between EPA and the
academic community.

--Serving as a source for new talent.

The centers will be supported generally through
cooperative agreements, which require substantial involvement
by EPA in directing the centers. As of March 31, 1980, EPA
had entered into such agreements with the Universities of
Pittsburgh and Illinois and a consortium of the University
of Oklahoma, Oklahoma State, and Rice University. Four
additional agreements were to be entered into during fiscal
year 1980. In the long-term, each center could receive a
minimum of $500,000 each year--assuming an acceptable level
of performance and subject to EPA's receiving necessary
appropriations.

PROGRESS IN PROVIDING PEER REVIEW
OF RESEARCH HAS BEEN SLOW

In the June 30, 1978, report to the Congress and to the
President (see p. 10), EPA stated that the uneven quality of
its research pointed up the need for qualified scientific
peer review of its research plans and findings. However, ORD
has been slow in developing and implementing procedures for
obtaining peer review. As of April 1980--about 22 months
after EPA submitted the report--probably the most significant
peer review made of its research activities consisted of 2-day
reviews of two major research programs conducted by the ORD
Assistant Administrator. New or revised procedures for con-
ducting peer review of various research activities either
had not yet been fully developed or had only recently been
implemented. For example:

--Research committees had not developed procedures for
obtaining peer review of their strategies.

--Laboratory directors did not finalize plans for
obtaining peer review of their research programs,
projects, and research results until March 1980.

The Assistant Administrator first issued general peer
review guidelines to ORD offices and laboratories on February
23, 1979. Other guidelines were issued on October 10, 1979,
and January 28, 1980. Each of these documents proposed peer
review of (1) individual research projects, (2) research
results, and (3) research programs. Response to that guidance
was disappointing to the Assistant Administrator.
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In his guidelines to the research committees (see p. 12),
the Assistant Administrator strongly urged the committees to
seek outside reviews of their multiyear research strategies
to gain different perspectives on EPA's research needs.

Peer review of research committees'
strategies not planned

As stated earlier, in March 1979 the Assistant
Administrator instructed the research committees to develop
multiyear strategies to show the kinds of research needed
and the general approach that should be taken to meet the
identified needs. Strategies that cover a 5-year period
were completed and submitted to the Assistant Administrator
in May 1980 by all except the Energy Research Committee.

The Acting Chief, Program Coordination Staff, ORD, told
us that procedures had not been established for obtaining
peer review of these strategies. Further, he said that
no firm plans exist to develop such procedures. Although the
Acting Chief agreed that it may have been beneficial to obtain
peer review of the strategies during their initial prepara-
tion, higher priority tasks had prevented ORD from doing
so. He added, however, that peer review of the strategies
may be obtained when they are updated during preparation
of EPA's fiscal year 1983 budget. That budget process would
start in early 1981.

Laboratories' plans for peer
review only recently developed

At the time of our review in April 1980, ORD's
laboratory directors had just recently submitted final
plans and reportedly begun their implementation to provide
peer review of their research activities.

The laboratory directors first submitted peer review
plans in December 1978. The Assistant Administrator said
that, for the most part, these plans were descriptions of
the "status quo," varying quite widely in scope and effec-
tiveness. In his October 1979 guidelines, he asked that the
laboratory directors formulate new plans for adequate and
feasible peer review of research results to be disseminated
through Government publications. After reviewing these
plans, the Assistant Administrator still was not fully
satisfied.

Accordingly, on January 28, 1980, he issued final peer
review guidelines and instructed the laboratory directors
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to revise their plans as necessary to conform to those
guidelines. These plans were to include provisions for:

--ORD's senior laboratory management to encourage,
when appropriate, the publication of research
results in professional literature.

--Peer review (of an unspecified nature) to be
obtained of research results not published in
professional literature.

--Significant projects (those involving an expenditure
above a predetermined level) to be reviewed by at
least three non-EPA peers.

--Projects not designated as significant to be reviewed
during the annual laboratory program review by the

. . . . .
coanizant denntvyv agaeigtant adminisgstrator., includinoa.
cognlizant deputlty asslstant administrator, i1nciluaing,

whenever possible, non-EPA peers.

In a March 3, 1980, memorandum the Assistant
Administrator informed his deputy assistant administrators
that their responses and those of the laboratories in meet-
ing the February 29, 1980, deadline for submitting peer
review plans had "been frankly disappointing and less than
enthusiastic." He added that each laboratory should furnish
a revised peer review plan to his office by March 7, 1980.
According to a special assistant to the Assistant Administra-
tor, the revised plans were all submitted to headquarters
about March 7, 1980, and the laboratories began their
implementation about that time. Because they were so
new, we did not review those plans or the laboratories’
initial efforts to implement them.

Assistant Administrator's plans
to provide peer review of major
ongoing research programs

In his February 23, 1979, guidelines, the Assistant
Administrator, ORD, stated that peer review at his level
should be provided of EPA's research programs. A review of
that portion of EPA's health and ecological effects research
program concerned with biolgical testing and testing

approaches to predict or assess exposure-effects relationships
of environmental pollutants was conducted in July 1979 as the

first in an anticipated series of such reviews. Numerous
individuals from outside ORD were invited.

In a December 5, 1979, memorandum to the Assistant
Administrator, the Director, Office of Research Program

Management, ORD, proposed modifications for improving future
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reviews based on experience gained from the initial review.
These proposals included:

~-Developing a more precise statement of the purpose
of the reviews.

~-Identifying a narrower topic for each review so that
it can be discussed substantively in the time devoted
to each review.

~-Abandoning the "open forum" approach in conducting
the reviews and replacing it with specific
presentations from ORD panel members, allowing time
for discussion after each.

~-Making a greater effort to identify technical
issues relating to the scientific quality of
participants have an opportunity to provide
valuable opinions.

~~Allowing more time (by expanding review sessions
generally to 2 days) for outside
participants to make their recommendations.

~--Broadening the roster of outside experts invited
to the reviews by asking for suggestions from
(1) individuals outside EPA, (2) the National
Academy of Sciences, (3) the National
Science Foundation, and (4) EPA's Science
Advisory Board.

The Assistant Administrator concurred in these proposals
on December 11, 1979. Under this concept, three or four
reviews will be held each year on different topics selected by
the Assistant Administrator. Each review will be on a major
identifiable program, such as drinking water research. An
integral feature of the review series is to obtain fresh
and different perspectives and judgment from scientific
experts outside ORD. The second program review in the
series was held in April 1980 on analytical chemistry for
organics in soil, sediment, and biological tissue.

Participants and attendees at the April 1980 review
session included representatives from ORD headquarters and
laboratories, appropriate research committees, interested
EPA headquarters program offices, EPA regional offices,
other Federal agencies, and non-Federal organizations.
Persons outside EPA who were invited to that review
included 11 from universities, 2 from private industry,
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1l from the Department of Agriculture, and 1 from the Office
of Management and Budget.

CONCLUSIONS

ORD has devoted a lot of effort over the last 2 years
to designing and implementing a new system to provide better
research results for program offices to use in making
regulatory decisions. The system is intended to provide more
effective planning, monitoring, and review of ongoing and
completed research projects. At the time of our review, ORD
had concentrated much of its effort on planning, and, for
the most part, policies and procedures for implementing
the new system were still either being developed or tested.

Research committees comprised of representatives from
different EPA organizational components appear successful
in improving coordination within EPA and in improving
research planning. However, two areas require more attention
to ensure the system's success. First, we believe that
ORD and the program offices need to establish procedures
for mutually agreeing, immediately before the start of
each project, that the approach and anticipated completion
date will provide results at an appropriate time for the
interested program office's use in fulfilling its regulatory
mission. Also, ORD must continue to develop effective
ways to provide peer review of EPA's research activities.

RECOMMENDATIONS

We recommend that the EPA Administrator have the
Assistant Administrator, ORD:

--Establish procedures that require regulatory offices
and laboratories to agree before work is started
that the approach and timing of research projects are
reasonable to meet intended needs.

--Require the research committees to obtain peer review
of their multiyear strategies.

AGENCY COMMENTS AND OUR EVALUATION

In its July 28, 1980, comments EPA stated that the
report accurately describes actions taken to correct legiti-
mate past complaints about its extramural research program.
However, EPA expressed the belief that it was further along
with improvements than we described and that its progress
warranted a stronger affirmation of its corrective actions.
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Research strategies and budget planning

The research committee system was one area where EPA
thought greater progress had been made than we described and
disagreed that the impact of these committees had not yet been
fully determined. EPA stated that the research committees
have submitted research strategies for review throughout the
agency and prepared fiscal year 1982 decision units (budget
justification documents that describe research activities
in a regulatory area and show their proposed funding levels)--
a culmination of many months' work.

EPA added that the decision units prepared by the
research committees have recently been reviewed by media task
groups as a part of the fiscal year 1982 zero base budget for-
mulation process. Although each group has the authority to
modify decision units to reflect its perception of the
Agency's priorities, EPA pointed out that preliminary analysis
indicated that the groups did not significantly modify the
research decision units. EPA believes this is an indication
of the research committees' success in shaping research
efforts to be responsive to the needs of program offices.

On pages 12 and 13, we stated that the Assistant Admini-
strator, ORD, had charged each committee to participate in
developing the Agency's research program and that most ORD and
program officials said that the committees had improved com-
munication between them and were a better way of planning
EPA's research needs. The research committees' experience
with the fiscal year 1982 budget formulation process--as EPA
describes--appears to further confirm this. Also, on page 20,
we acknowledged the status of the research committees'
strategies.

However, the research committees had not completed their
preparation of the fiscal year 1982 decision units at the
time of our review. The research committees have not yet had
an opportunity to specifically review the quality of ongoing
and recently completed research. As EPA indicated, this
review will be important to determining the need for future
research. Accordingly, we continue to believe that the
research committees' impact has not been fully determined.

Size and scope of research projects

EPA disagreed with our recommendation that ORD should
establish formal procedures for seeking the appropriate
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program office's concurrence, immediately before the start
of a project, that the planned approach and anticipated
completicn date appear reasonable. It is EPA's view that
project development is the internal management concern of
ORD's deputy assistant administrators and that they must be
allowed the discretion to allocate laboratory resources to
best satisfy the sometimes conflicting requirements of the
13 research committees. EPA said that the deputy assistant
administrators are responsible for initiating projects that
are responsive to the guidance given in the research stra-
tegies and decision units.

EPA agreed that it is possible for 13 months to elapse
between review of a laboratory's fiscal year operating plan
by program offices and the actual start of a project. How-
ever, EPA maintains that the shifting needs of the program
offices can be accommodated by requests—--through research

the time frame for completing a project. EPA added that
although there was not yet uniformity in the research com-
mittees' performance, in many committees there has been
interaction between ORD laboratories and program offices
concerning projects' applicability to program office

needs within a relatively few months before the research
is undertaken.

We believe that there should be uniformity in all
research committees' determination of projects' applicability
to program offices' needs shortly before a project is started.
This practice would offer greater assurance that limited
research funds are spent effectively and that all research
undertaken will be responsive to program office needs.

Peer review of research activities

EPA stated that it was further along in providing peer
review of its research plans, programs, and projects than we
indicated. The report described the status of the major
activities at the time our field work was completed in
April 1980.

Other examples of completed peer reviews cited by EPA--
which we did not mention--included its Science Advisory
Board's review of the planning process followed by 5 of the 13
research committees (completed between August 21, 1979, and
July 21, 1980) and the National Drinking Water Advisory
Council's review of the drinking water strategy. Also, EPA
stated that the Science Advisory Board was reviewing the stra-
tegy documents of three research committees and the Board had
recently participated in a pesticide program review at ORD's
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Gulf Breeze Laboratory. EPA also pointed out that ORD
had initiated a system of peer review of grant applications,
which we discuss in chapter 4.

The additional examples of peer review cited by EPA, in
our view, do not change our conclusion that much remains to
be done. EPA's efforts and plans to obtain peer review, if
properly implemented, should improve research quality. How-
ever, in our opinion, the effectiveness of such activities is
and will remain uncertain for some time.

Our recommendation that EPA require the research com-

mittees to obtain peer review of their research strategies is
still appropriate.

26



CHAPTER 3

LIMITED RESOURCES HAMPER MANAGEMENT

OF EXTRAMURAL RESEARCH PROJECTS

Project officers in EPA laboratories, in our view, were
technically qualified--by academic credentials as well as
experience--to manage assigned extramural research projects.
However, their opportunity to adequately monitor the
performance of research projects was hampered because of

--heavy workloads that included responsibility for more
projects than they could effectively manage and

--travel fund limitations that did not permit an adequate
number of visits to the research performers' sites to
make sure that projects were being properly conducted.

Careful management attention is needed to control the
quality of EPA's research. As mentioned previously, most
of EPA's research is conducted under contracts, grants, and
cooperative agreements. EPA's scientists and engineers are
assigned to managed research projects as project officers.
Effective management of these projects requires that these
individuals have proper technical expertise and enough time
to devote to each project for which they are responsible.
They should also have the opportunity to visit project sites
as necessary to maintain proper oversight of the extramural
research being conducted.

We did not try to evaluate whether these factors
adversely affected the timeliness or the quality of research
results because that was outside the scope of this review.
However, 14 of the 24 project officers we interviewed said
that they were unable to adequately monitor the technical
progress of their extramural projects because they lacked
the time and/or the travel funds to do so. Therefore, it
would seem that the quality of research must be reduced
to some degree.

Our review included discussions with 24 project officers
at four EPA laboratories and analysis of questionnaire re-
sponses which they provided. The 24 project officers (1)
represented about 10 percent of those managing projects and
(2) were responsible for about 16 percent of all ongoing
projects at the four laboratories.
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PROJECT OFFICERS APPEAR TO
HAVE ADEQUATE QUALIFICATIONS

EPA's research and development activities encompass all
fields of scientific and engineering disciplines, such as
microbiology, organic chemistry, and sanitary engineering.
Project officers' academic credentials and experience
indicated that they were technically qualified to manage
assigned research projects.

Of the 24 project officers interviewed:
--All had received at least a bachelor's degree.

--Nearly 80 percent had advanced academic degrees;
8 had master's degrees and 11 had doctorates.

Further, 63 percent of the approximately 380 professionals
at the four laboratories had advanced degrees; however, all
are nhot responsible for managing research projects.

Academic credentials alone do not ensure that an
individual can adequately manage research projects; exper-
ience is also important. EPA generally considers scientists
or engineers at the GS-13 grade level or higher as senior
project officers and those at GS-12 or lower as junior project
officers. Seventy-five percent of all project officers at
the four laboratories were senior level. The 24 project
officers we interviewed outlined their professional experience
to us. Our analysis of their experience indicated that each
of the 12 senior project officers had extensive experience
managing research projects.

One project officer we interviewed had 16 years Federal
experience in research and development activities. He had
served as project officer on numerous in-house and extramural
research projects in the area of manned spacecraft propulsion
systems involving thermal control (heat transfer) design,
propellant chemistry and hydraulics, and high temperature
materials while employed for 7 years by the National
Aeronautics and Space Administration. After joining EPA in
1970, he served as project officer on research projects
related to powerplant flue gas desulfurization. Since
1974 he has been program manager for research and development
efforts for control of waste and water pollution from coal-
fired powerplants.
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As expected, junior project officers generally had less
experience; however, they also managed relatively fewer and
less complex projects. The 12 junior project officers were
responsible for managing an average of about 6 projects,
whereas the senior project officers were responsible for an
average of about 1l projects. Further, the 12 junior pro-
ject officers were generally managing projects lasting less
than 2 years--~one indication, according to EPA, of less com-
plexity. Senior project officers on the other hand were
generally managing projects of between 2 and 5 years'
duration.

To the extent possible, the EPA laboratories assign
research projects to their scientists and engineers on the
basis of their academic background and experience. The pro-
ject officers we interviewed agreed that the projects assigned
to them were within their area of technical expertise.

WORKLOADS OF PROJECT OFFICERS LIMIT
PROJECT MANAGEMENT CAPABILITY

Successful research management depends on the amount of
time the project manager can spend on management. As EPA
increases its dependence on extramural research, the manage-
ment role of scientists and engineers as project officers
becomes more important to the success of EPA's research mis-
sion. It appears, however, that many project officers do not
have enough time to adequately manage assigned extramural
research projects.

EPA project officers are an essential element in trans-
lating general program objectives into quality research and
development results. Extramural project management duties
include defining the approach and scope of the research to
be performed, participating with EPA's contracts management
and grants administration divisions in the selection of
contractors and grantees, monitoring technical progress
of the projects, and reviewing final reports for technical
accuracy and utility.

In addition to being responsible for managing extramural
research efforts, project officers may be required to devote
major portions of their time to (1) conducting in-house
research, (2) providing technical assistance to EPA regional
and program offices, State and local governments, and industry,
(3) planning EPA's future research activities, and (4) other
duties, including attending training courses, symposiums,
and conferences and performing various administrative tasks.
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. The 24 project officers we interviewed devoted a substan-
tial portion of their time to duties other than managing
extramural research projects, as shown in the following
table.

Average percentage of time devoted
by selected project officers

Research laboratories

Cincinnati Research Triangle Park
Industrial Municipal Industrial
Task Environmental Environmental Environmental Health Effects
In-house
research 7 15 7 44
Technical
assistance 21 14 8 5
Planning 11 10 13 12
Other 5 11 10 7
Total a 50 38 68
Management of
extramural
research 56 50 62 32
Total 100 100 100 100

A 1977 EPA study of project officers' duties related to
extramural research activities of the Cincinnati Municipal
Environmental Research Laboratory estimated that about
20 staff-days annually were needed to manage each active
extramural project. The Director of ORD's Office of Research
Program Management agreed with this estimate.

Eleven of the 24 selected project officers told us that
their workload was too heavy. A detailed analysis of the
time they estimated was devoted to their various duties
showed that none appeared to have enough time to adequately
manage their assigned extramural research projects.
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Estimated
Estimated days days spent Estimated
Extramural needed annually on project percentage of
Project projects to manage proj- management time spent of

officer assigned ects (note a) (note b) time needed
1 16 320 73 23
2 14 280 88 31
3 18 360 134 37
4 16 320 143 45
5 15 300 150 50
6 12 240 121 50
7 10 200 134 67
8 7 140 99 71
9 8 160 132 83
10 6 120 99 83
11 6 120 108 90

Average per project 50

a/Based on 20 days per project.

b/Based on percentage of time project officer estimated that
he/she had devoted to extramural project management during
calendar year 1979, assuming 220 staff-days are available
in a work-year.

Synopses of project officers’' comments about their
inability to devote sufficient time to project management
follow:

I do not have adequate time because other duties,
such as justifying expansion of the division's program,
must be given higher priority.

If I only had projects to manage, the time
available to me would be marginal. However,
recent emphasis has been on program office
support and peer review to upgrade the scientific
quality of research done. This is not wrong, but
it takes a lot of time from project management.
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I don't have as much time as I would like.
Although we are not doing a terrible job,
being able to devote additional time to
projects would improve research quality.

An indication of the problem's extent is illustrated by
the fact that 13 percent of all project officers in the four
laboratories we visited had management responsibility for
11 or more extramural projects. Using the 20-day criteria
and recognizing that other duties make up a significant part
of their workloads, it is highly questionable whether these
project officers have enough time in a year to properly
manage their projects.

We recognize that demands placed on a project officer's
time for project management cannot be measured simply by the
number assigned to him or her. The complexity (size and
scope) and stage of completion are also important factors.
Further, a great deal depends on the technical capability
of the performer. For example, one project officer stated
that he had to spend only minimal time with a particular
contractor because that contractor had expertise in the
project area and a full understanding of the project's
objectives. Another project officer believed that some
contractors get awards through the procurement process
(mainly via superior written proposals), even though they
have limited knowledge of the project's specific technical
area. These contractors require more of the project
officer's attention. Therefore, while some extramural
research projects may require less than 20 days of a project
officer's attention in a year, some may require more days.

EPA has no guidelines on the optimum number of research
projects a project officer can efficiently manage. However,
laboratory managers are aware of the workload problem. They
generally agreed that they do not have enough laboratory
personnel to adequately manage the extramural workload along
with other responsibilities. To help relieve the situation,
laboratories have:

--Hired permanent part-time professionals in a limited
number of cases that do not count against full-time

personnel ceilings. (For example, a chemist was
hired but authorized to work only 39 hours per
week.)

--Attempted to distribute workloads as equitably as
possible.
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INSUFFICIENT TRAVEL FUNDS OFTEN
PREVENT NECESSARY SITE VISITS

Site visits are important to project officers for
properly overseeing the performance of research by contrac-
tors and grantees. However, travel fund limitations often
prevent project officers from making visits as frequently
as necessary. Nine of the 12 senior project officers and
5 of 12 junior project officers we interviewed expressed
dissatisfaction with their opportunities to make site visits.
Several said that they were able to make only about one-half
of the site visits they believed necessary. Although others
were apparently able to make a higher percentage of needed
trips, they also considered the inability to make sufficient
site visits an important factor limiting their potential for
properly managing projects.

Senior project officers told us that an adequate number
of timely site visits could have major benefits on individual
projects, such as (1) reducing cost and time overruns, (2)
providing greater assurance that desired research results
are obtained, and (3) learning of recent findings that may
be useful in managing other projects. Junior project officers
were generally less concerned. They said that, because of the
nature of projects assigned, (1) contractor or grantee sites
were often close enough that necessary visits could be made
with a minimum expenditure of funds, (2) the nature of the
research did not require close scrutiny, or (3) the
contractors or grantees were perceived as being competent
to perform the project with very limited monitoring.

EPA has not given the laboratories guidelines on site
visits and has made little effort to adequately plan the
number or the timing of such visits. The decision about
whether a visit to a contractor or grantee should be made
rests primarily on the professional judgment of the res-
ponsible project officer, his or her workload, and the
availability of travel funds. Unfortunately, the lack of
travel funds too frequently seems to be the deciding factor.
In order to get travel approved to visit a particular
extramural performer whose work has reached a critical point,
it is sometimes necessary for project officers to schedule
visits to other project sites as part of the trip. Although
visits to these other contractors or grantees may be useful,
the timing may not be the best for the project officer to
review the work being performed.
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Project officers use other monitoring techniques to
supplement site visits. Periodic written progress reports,
telephone contacts, and visits by contractors' and grantees'
personnel to laboratories are several such techniques. They
also may ask other project officers visiting the same or
nearby contractors and grantees, or who may conveniently
do so in conjunction with trips made for other purposes,
to check on the status of their projects. Project officers
said, however, that other monitoring techniques cannot sub-
stitute for personal site visits.

Most project officers were unable to estimate the extent
to which projects had suffered from their inability to make
site visits. However, one project officer said that probably
10 to 15 percent of projects which he had managed had been
seriously hampered by a lack of site visits. Two examples
are discussed below.

ExamEle 5

One project officer said that a contractor spent a large
portion of the $185,000 awarded for an 18-month project on
a peripheral experiment to generate data that EPA had obtained
from another source. A site visit had been made at the start
of the project and the project officer thought that the con-
tractor fully understood the experiments to be emphasized.
Another project officer from the laboratory with some know-
ledge of the purpose of the work subsequently visited that
contractor's site when in the area and concluded that the
research was being conducted as intended. Written progress
reports by the contractor also indicated that the project
was going well. It was not until several months later that
the responsible project officer learned that only about
50 percent of the experiments for which EPA had awarded
the contract would be accomplished.

The project officer believed that the contractor simply
did not fully understand EPA's purpose in sponsoring the
project. He said that this situation could have been easily
avoided if sufficient travel funds had been available for
quarterly visits to the contractor's site.

Examgle B

Another project officer told us that lack of a timely
site visit resulted in EPA's not obtaining any value from
a $35,000 contract. Although the contractor probably would
not have been able to perform the desired research satis-
factorily even if site visits had been made, the project
officer said that the work could have been redirected or
stopped.
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A technical evaluator of the proposal concluded that the
contractor's understanding of the planned work was excellent
and that the "work plan should serve well to establish the
feasibility" of the concept in question. The evaluator
further stated that the personnel assigned to the project
appeared to be highly competent both as scientists and
technical experts. His only concern was that there was no
evidence that the personnel had "hands-on" expertise in the
area.

The project officer's evaluation of the contractor's
performance stated that the contractor (1) failed to use
established procedures to conduct the research even though
these procedures were used in the industry and were readily
available and (2) was unsuccessful in fulfilling the scope
of the work.

The Director, Office of Research Program Management, ORD,
told us that during a period of severe budget constraints,
travel funds are highly subject to reduction. Accordingly,
the Director said that EPA must be careful to use its
travel funds as efficiently as possible. However, he added
that although EPA has not performed a cost-benefit study of
the matter, in his view the procurement of research through
contracts and grants is cost-effective even though some pro-
ject officers may be unable to visit the performers' sites
as often as they wish. We did not address the cost-benefit
issue as part of this review.

Because of the questionable use in prior years of
carryover funds to exceed travel estimates for certain
purposes, the Congress reduced EPA's fiscal year 1980 total
travel funds by $2 million. The Congress urged EPA to
tighten travel controls to ensure that only essential trips
are funded. The Congress' intent clearly was to authorize
only enough funds for fiscal year 1980 to meet priority
travel needs. As a result, travel funds of the four
laboratories included in our review were reduted 2 to 13 per-
cent for fiscal year 1980. This reduction coupled with an
anticipated high inflation rate (that could push travel costs
up) and a probable increase in extramural projects to be
managed should worsen the situation.
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In fiscal year 1979, the average amount of travel funds
spent per project at the four laboratories we visited was
obviously insufficient for adequate monitoring of some
projects. The following table shows average amounts
spent per project at the four laboratories.

Travel funds spent
for program oper-
Extramural ation and direc- Average
Laboratory projects tion (note a) per project

Industrial Environ-
mental Research

Laboratory,
Cincinnati 413 $91, 300 $221

Municipal Environ-
mental Research

Laboratory,
Cincinnati 301 71,900 239

Industrial Environ-
mental Research

Laboratory, Research
Triangle Park 257 119,304 464

Health Effects
Research Laboratory,

ch Triangle
gsiﬁar d 293 18,704 64

e laboratories' categories for summarizing travel fund

usage did not include a category exclusively for site visits.
These amounts, however, were used mostly for that purpose.
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It is interesting to note that although the Cincinnati
Industrial Environmental Research Laboratory had 61 percent
more extramural projects than the Research Triangle Park
Industrial Environmental Research Laboratory, it spent 23
percent less total travel funds for site visits and 52
percent less per project. Even though the Research
Triangle Park Health Effects Research Laboratory had more
projects than the Industrial Environmental Research Labora-
tory at that same location, the Health Effects Laboratory
spent 84 percent less travel funds and 86 percent less per
project.

The number of projects that were being performed near
the laboratories, along with other factors such as projects'’
stage of completion, would affect the amount of travel funds

needed for site visits. However, project officers told us
that projects are frequently awarded to contractors and gran-
tees that are long distances from the laboratories. For

example, project officers at the Research Triangle Park
Laboratories were responsible for managing projects in
Arizona, Colorado, California, Iowa, Illinois, Ohio, and
Texas. Project officers said that getting site visits to
these contractors approved is sometimes difficult because
of their locations.

EPA's top management is responsible for seeking adequate
resources from the Congress to effectively carry out its
programs. However, EPA's travel requests are not supported
by detailed cost estimates of the purposes for which the
requested funds will be used--particularly project officers'’
visits to extramural research performers' sites. Travel
requests by the laboratories are based primarily on past
experience and what they believe are realistic estimates
of their needs. The travel funds made available are
generally less than requested. Therefore, it is especially
important that careful attention be given to the use
of these limited funds to ensure--to the maximum extent
possible--that essential needs are met. The following table
shows how the four laboratories used travel funds in fiscal
year 1979.
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8¢

Cincinnati Research Triangle Park

Irdustrial Municipal Irdustrial
Erwironmental Ernvirormental Ervirormental Health Effects
Amoant Percent Amoant Percent Amoant Percent Amoant Percent
Purpose
Site visits (note a) $ 91,300 41 §$ 71,900 38 $119,304 43 $ 18,704 10
Planning and
evaluation 33,400 15 27,400 15 48,512 17 24,314 13
Meetirgs,
seminars, and
conferences 31,200 14 57,200 30 56,175 20 101, 560 54
Technical
assistance 13,400 © 9,100 5 26,491 10 22,444 12
Other (rnote b) 53,300 24 22,400 12 28,235 10 20,013 11
Total $222,600 100 $188,000 100 $278,717 100 $187,035 100

a/See footmote on p. 36.

b/Includes expenses for consultants, training, public imvolvement, staff
meetirgs, arnd program orientation.



Closer scrutiny by laboratory managers of travel fund
usage might permit more site visits. At least one laboratory
director is concerned about the problem. In an October 23,
1979, memorandum to his division heads, the Director of the
Cincinnati Municipal Environmental Research Laboratory stated
that fiscal year 1980 was going to be a very difficult travel
year. He instructed them to eliminate all lower priority
travel and particularly to reduce travel to professional
meetings, conferences, and training courses so that enough
funds would be available for more essential travel.

CONCLUSIONS

We believe that EPA project officers' education and
experience make them qualified to manage extramural proj-
ects. However, many project officers have responsibility
for more projects than they can effectively manage. 1In
addition, limitations on travel funds in some cases prevent
project officers from making timely visits to contractors'
and grantees' sites to determine whether the research is
being conducted to best meet EPA's needs.

These factors could reduce the quality of EPA's
extramural research projects to some extent. EPA in effect
must gamble--in those cases where its project officers cannot
adequately monitor extramural projects--that useful research
will result from projects primarily because of the contrac-
tors' or grantees' initiative.

In our view, EPA has not done enough to justify to the
Congress its need for additional travel funds or to ensure
that its laboratories give proper consideration to site
visits--certainly a priority function--in their use of the
limited travel funds available.

RECOMMENDATIONS

We recommend that the EPA Administrator have the
Assistant Administrator, ORD:

--Determine the amount of travel funds needed for project
officers in the laboratories to adequately monitor the
performance of extramural research.

--Use that information in (1) seeking additional travel
funds in future years from the Office of Management and
Budget and the Congress and (2) justifying within EPA a
larger allocation of its current travel appropriations.

--In the meantime, instruct all laboratory directors to
make sure that necessary site visits to performers
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of extramural research receive high priority in the
use of travel funds now available.

AGENCY COMMENTS AND OUR EVALUATION

EPA agreed that project officers' workloads and travel
funds for site visits to their extramural projects require
attention. However, EPA stated that relief for neither is
wholly at the discretion of EPA management. EPA added that
in the past it had consistently sought travel funds for this
purpose, but the Congress reduced EPA's travel request by §$2
million for fiscal year 1980 and the House of Representatives'
Appropriations Committee has proposed a cut of $250,000 for
fiscal year 1981. 1/ 1In addition, EPA noted that the Office
of Management and Budget imposes both personnel and travel
ceilings.

EPA disagreed with our recommendation that it seek
appropriations specifically earmarked for site visits because
it would split a resource already under continuous scrutiny.
EPA also stated that we had not demonstrated that EPA labora-
tories might need to place higher priority on site visits--
compared to other purposes--in their use of limited travel
funds.

We believe that EPA can and should do more to justify
additional travel funds for site visits. The Deputy
Director for Operations, Office of Research Program
Management, ORD--in elaborating on EPA's written com-
ments--told us that EPA's requests for additional travel
funds for site visits were made during discussions with
Office of Management and Budget officials and congressional
committee staffs. He said that such requests were not
supported by documentation showing specific needs. We
believe that such information would be beneficial to these
reviewers when considering EPA's needs for additional travel
funds for site visits.

EPA pointed out that in comparing one laboratory's
percentage of travel funds used for site visits to another's,
the report does not consider the types of awards or the
laboratories' missions. According to EPA, these factors
could significantly alter the necessity of site visits. EPA
said that our disclosure that the Research Triangle Park

1/The House Committee recommended that the 1981 reduction
primarily apply to international travel for cooperative
programs between the United States and the Union of Soviet
Socialist Republics.
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Health Effects Research Laboratory used 54 percent of its
fiscal year 1979 travel funds for its personnel to attend
meetings, seminars, and conferences and only 10 percent for
site visits does not support the position that closer
scrutiny by laboratory managers might permit more site
visits. EPA objected to what it perceived as an implication
by us that the use of travel funds for meetings, seminars,
and conferences--intended to keep its staff current in their
respective disciplines--is not a high priority use.

As EPA suggests, we did not review the propriety of the
Research Triangle Park Health Effects Research Laboratory's
use of more than 50 percent of its travel funds for meetings,
seminars, and conferences. Nor did we conclude that this
type of travel should be eliminated. Our point is that
closer scrutiny of all proposed trips could result in some
site visits--that otherwise might not be made--being consid-

araod a maAar ffFart+i
ered a more effective use of a laboratory's travel funds

than other trips.

In this regard, it should be noted that two of three
senior project officers interviewed at the Research Triangle
Park Health Effects Research Laboratory told us that they
were able to make only one-half or less of the site visits
that they believed necessary.

Finally, as pointed out on page 39, the Director of the
Cincinnati Municipal Environmmental Research Laboratory
instructed his staff to reduce travel to meetings and con-
ferences. It is certainly probable that lower priority
trips--even if not to meetings and conferences--could also
be reduced at other laboratories to permit more site visits
by project officers. In any case, we believe that laboratory
directors should be instructed to make sure that site visits
be given high priority in the use of travel funds.
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CHAPTER 4

CONTRACT AND GRANT AWARD PROCEDURES NEED IMPROVEMENT

Our review and internal studies by EPA indicated that:

-~Research projects often have been delayed because
contract awards were slow and generally took much
longer than EPA anticipated.

-~The research grant awards process was susceptible to
bias and did not encourage the competition needed to
attract innovative researchers.

In fiscal year 1979, ORD spent more than $214 million for
research projects done by outside organizations. A larger
amount, about $230 million, is estimated for fiscal year 1980.
This extramural research accounts for about 70 percent of
EPA's research appropriation for those years and is generally
awarded to private commercial firms,univerisities, State
and local governments, other Federal agencies, and nonprofit
organizations through contracts, 1/ grants, 2/ cooperative
agreements, 3/ and interagency agreements. 4

We confined our review to contracts, grants, and
cooperative agreements because they comprised 77 percent of
ORD's outlay for extramural research and were agreements with
organizations outside of the Federal Government. Because
grants and cooperative agreements are similar except for the
degree of EPA's involvement, we will refer to both as grants
except in cases where the difference is important to the
discussion.

1/Used whenever the principal purpose is to acquire property
or services for the direct benefit or use of the Federal
Government .

2/Used when money or anything of value is transferred to a

recipient to accomplish a public purpose of support or
stimulation authorized by Federal statute and no substantial

involvement is anticipated by the Federal agency during
the performance of the activity.

3/Same as a grant, except that substantial involvement between
the agency and the recipient is anticipated.

4/Used between Federal agencies, or between a Federal agency

and a State or local government, where goods or services are
provided with or without monetary reimbursement.
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Problems involving the monitoring and evaluation of
contractors' and grantees' performance are discussed in
chapters 3 and 5.

THE CONTRACT PROCUREMENT PROCESS

The function of contract procurement is centered in EPA's
Procurement and Contracts Management Division and the opera-
tional responsibility is implemented in the division's three
operations centers at headquarters; Durham, North Carolina;
and Cincinnati, Ohio. Generally, the center at Durham
handles procurement for the 4 ORD laboratories at that
location, while the Cincinnati operations center handles
procurement for the remaining 11 laboratories.

A project officer and a contracting officer from a
contracts operations center work together to implement the
procurement process for each contract. These two principal
participants are supported as needed by other contracts office
staff and the Offices of Audit, Finance, General Counsel, and
Property Administration.

For procurements costing $10,000 or more project officers
start the process by preparing the procurement request
package, which includes

--a statement of the work to be done;

--the proposed budget;

--the estimated period of performance;

--the interim and final reports desired;

--a list of recommended sources where the services
could be obtained:

--criteria for evaluating the technical merits of those
who compete for the contract; and

--in some cases, a justification for awarding the
contract through a noncompetitive process.

The contracting office uses this information for
soliciting contractors to do the work; thus, the procurement
request package must be adequate to enable the office to
issue a solicitation which will let each competing contractor
know precisely what is expected to be done and how the
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technical merits of his/her proposal will be evaluated.
Therefore, the contracting office must review the package

to be sure it is complete and consistent with law, policy,
regulations, and other requirements. When the procurement
package is approved, the contracting office solicits proposals
from contractors to do the work.

Later, when proposals are received, the project officer
enters the process again to evaluate the technical merits
of each proposal according to criteria developed in the
procurement request package. He/she is assisted at this stage
by a technical evaluation panel of others knowledgeable of
the technical aspects of the procurement. This panel scores
the proposals and presents those it considers adequate to
the contracting officer, who considers them in context with
cost and other factors to determine those proposals still
competitive for selection.

During the process the contracting office also holds
discussions, as needed with contractors to settle unclear
points, negotiates final agreements with contractors, and
makes the final selection for award. The advice of the
project officer is sought throughout the process.

THE RESEARCH CONTRACT AWARD
PROCESS 1S NOT TIMELY

We examined 39 competitive and 25 noncompetitive
research contracts awarded during fiscal years 1978 and 1979
to determine if project officers adequately perform their
extramural research procurement responsibilities.

On a basis of past contracting experience, EPA has
established standard acquisition leadtimes for competitive
and noncompetitive contracts. EPA expects that the standards
will be met in most cases. However, standard acquisition
leadtimes were seldom met in the research and development
contracts we sampled. The EPA standard of 156 days for com-
petitive contracts was exceeded by 39 percent. Likewise the
standard ot 119 days for noncompetitive contracts was exceeded
by 17 percent. The following table shows the average leadtime
in days for the 64 contract awards.
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Noncompetitive

Competitive contracts contracts
(note a) (note D) .
Average Average
Laboratory Number Days days Number Days days
Environmental
Monitoring Research
Laboratory,
Las Vegas 8 1,483 185 9 1,000 111
Industrial Environ-
mental Research
Laboratory,
Cincinnati 6 1,543 257 6 818 136
Municipal Environ-
mental Research
Laboratory,
Cincinnati 11 2,045 180 4 656 164

Health Effects
Research Laboratory,

Research Triangle
Park 6 1,488 248 2 158 79

Industrial Environ-
mental Research
Laboratory, Research

Triangle Park 1,895 237 4 856 214

Total 8,454 217 25 3,488 139

15 |

a/Standard 156 days.

b/Standard 119 days.

Longest delays occur
at two stages

Our review showed that the longest delays occurred at the
presolicitation stage, during which project officers are re-
sponsible for preparing the procurement request package, and
the evaluation stages, where project officers review proposals
for technical merit. The following table shows average times
required to complete the various procurement stages for the
contracts in our sample.
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Competitive Noncompetitive

Average Average
Stage Standard (note a) Standard (note a)
Presolicitation 20 50 15 46
Solicitation to
closing date 30 38 30 29
Technical evaluation 11 85 35 39
Negotiation, contract
preparation, review,
and award 95 44 39 25
Total 156 217 19 139

r——— sarm—— ety
——— ———1

a/Leadtime may be longer than our statistics indicate because
in some cases procurement request packages are returned
to project officers for correction of serious shortcomings
before the procurement process is officially given a
starting date.

Analysis of the sample contracts indicated that project
officers caused the greatest delays in the procurement
process because they failed to

--prepare adequate procurement request packages within
established time frames and

--complete technical evaluations of contractors'
proposals within established time frames.

Project officers need to improve
procurement request packages

As the first step in the procurement of extramural
research through contracts, project officers must prepare
request packages that adequately describe the scope of work
to be done. Request packages initially submitted to contrac-
ting offices, however, are often so vague and general that
they require substantial revision before requests for pro-
posals can be issued to prospective contractors. As a result,
the average time for completing this step in the procurement
process exceeded EPA's standard by 30 days, or 150 percent
for competitive contracts and 31 days, or 206 percent, for
noncompetitive contracts.
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Request packages are important because they contain the
information on which the rest of the procurement process is
based. If a contract is awarded on the basis of a poorly pre-
pared procurement request package, the following are likely to
result:

~--Higher costs to the Govermment because of the
contractor's uncertainty as to exactly what is to
be accomplished.

--Problems in selecting the contractor with the best
technical qualifications for the specific job because
of inadequate criteria for evaluation.

--Poor research results because definition and scope of
the work to be done is unclear.

Senior contracts management officials told us that
procurement request packages submitted for their approval
are often inadequate. For example, one of the contracts
centers' chief of negotiated contracts estimated that about
98 percent have inadequacies that have to be corrected before
requests for proposals can be issued to contractors. These
officials stated that project officers often use vague,
general language in the procurement request packages. The
time necessary to complete the procurement is unduly delayed
because these packages have to be returned, sometimes more
than once, for clarification. We found that project officers
require an average of two and one-half to three times the
standard time to prepare procurement request packages that
meet the requirements of the contracting office.

We asked contracting officials and project officers why
they thought the problem with procurement packages existed.
Senior contracting officials said that procurement packages
are not prepared well because project officers

--fail to take time to do a thorough job of preparing
the package because of heavy workloads,

--lack training in the technical requirements of a
procurement package, and

--fail to follow the instructions in EPA's "Contracts
Management Manual."
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Project officers were not in total agreement. While
they agreed that heavy workload is a factor, some also
felt that

-~the contracts office does not adequately communicate
with project officers,

-~often contracting officers do not understand the
technical content of the procurement package and
require needless clarification and rewriting by
project officers, and

--the procurement process contains too much "red tape."

None could suggest practical ways to eliminate the red tape
in the procurement process.

Training has not been effective

It is difficult to prepare an adequate procurement
package. EPA has offered basic training in the procurement
process since 1973, but problems still exist. We believe
that problems persist because the training did not concentrate
on the areas where project officers need most help.

Basic course is too general to help

Beginning in 1973, EPA contracted with Ohio State
University (June 1973 to July 1976), Harbridge House
(September 1976 to August 1977), and Sterling Institute
(March 1978 to present) to conduct basic training for
scientific/technical/program personnel and other EPA
personnel serving as contract project officers. Complete
records were not available on the older contracts with Ohio
State University and Harbridge House, but we were able to
review the subject matter content and the participants’
evaluations of the 3-day (21 hours) seminars conducted
from March 1978 through February 1980 by Sterling Institute.

While most trainees in the 30 basic seminars presented
through May 1979 felt that the training was profitable, some
commented in their course evaluations that the seminars did
not give specific workshop-type training in the areas they
most needed. The training, which consisted of a comprehensive
overview of the entire procurement process from beginning to
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end, did not concentrate enough on how to write a good
statement of work and other areas that project officers
consistently had trouble with. Trainees also wanted to
have more help in the seminars from EPA contracting
officials who could relate the instruction to specific EPA
procurement problems better than instructors provided by
the Sterling Institute.

New course shows promise, but
attendance could be improved

In response to these comments, another course has been
offered to concentrate training on specific problem areas.
This course, which began in June 1979, also lasts 3 days,
but it concentrates on the areas that, according to EPA,
have presented the biggest problems; namely

--gstatement of work,

--evaluation criteria,

--source selection procedures, and
--justification for noncompetitive procurement.

The course also includes EPA contracting office personnel
as particpants in a majority of the seminars.

As of February 1980, eight sessions of the new course
had been given, each with space for a maximum of 27
trainees. Although the two given at Research Triangle Park
and two at Cincinnati were convenient to the scientists at
those locations and could have accommodated 108 trainees,
only 76 attended. This included only 11 (about 3 percent)
of the project officers from the two Research Triangle Park
and two Cincinnati Laboratories from which we selected the
contracts included in the sample mentioned on page 44.

According to the Chief, Contracts Policy and Review
Branch, EPA did not require attendance at the basic or concen-
trated courses "because at first the courses were overcrowed
anyway" and EPA assumed that project officers would feel the
need to attend voluntarily. However, he said that over the
past year attendance has dropped and fewer courses are being
offered. Until EPA makes this training mandatory, we believe
that the identified contracting problems can be expected to
persist.
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Technical evaluations of contract
proposals also need to be more

timely

Project officers could also shorten the procurement
process if they completed the technical evaluation stage of
the procurement process more promptly. We found that
long delays occur at this stage. For example, technical
evaluations of contractors' proposals for competitive
contracts in our sample averaged almost 8 times the standard
of 11 days. 1In one contract at the Industrial Environmental
Research Laboratory in Cincinnati, the project officer
required 5 months to evaluate 53 proposals. Contracting
officials at Durham and Cincinnati said that although
these delays unduly prolong procurement, the contracting
office has no control over this stage of the process.

The project officer who initiates the request for
research to be done by a contractor is the one best suited
to evaluate the technical strengths, weaknesses, and risks
of each offer to do the work submitted by contractors.

For this reason the project officer is the chairman of

the technical evaluation panel, which contains at least two
other members who are knowledgeable of the technical aspects
of the desired procurement. This panel's evaluation report
is important because it determines which proposals are
technically acceptable; justifies the relative ranking of
proposals; and provides information the contracting office
can use, if necessary, to advise unsuccessful competitors of
the reason their proposals were not accepted. Consequently,
the contracting office cannot proceed with the selection

of a contractor until the panel's report has been submitted.

Project officers' and other panelists' busy schedules
often make them unavailable when evaluations need to be
done. Since the panel meets at least once, the availability
problem is increased when the panel is large or, as is
often the case, when some of the panel members are at
another laboratory, at EPA headquarters, on travel, or
engaged in other activities.

Obviously, more than the standard time is needed when
a panel must evaluate technically complex proposals. But
project officers could cut the time generally needed for
technical evaluations by better planning and coordination
of their activities and the activities of the other members
of the evaluation panel.
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GRANT PROCEDURES DISCOURAGED
COMPETITION AND INNOVATION
AND APPEARED BIASED

While grant awards have not been hampered by the delays
that playgue contract procurement, the awards process has pre-
sented problems. Reports on EPA's research activities by
the National Academy of Sciences in 1977 and the EPA Science
Advisory Board's Health Effects Research Review Group in
1979 identified problems in ORD's procedures for soliciting,
reviewing, awarding, and managing research grants. In May
1979 the Assistant Administrator, ORD, convened a special
group--the Grant Procedure Review Group--to review ORD's
grant policies, procedures, and operations. The regulations
(40 C.F.R. part 40), which ORD had followed in administering
its research grants and cooperative agreements, had been
"interim" since May 15, 1973.

The major problems identified by ORD and the others
. were that:

--Procedures for soliciting grantees appeared closed
to new researchers and did not encourage competition.

--Procedures for predevelopment of proposals tended
to inhibit creative, innovative research ideas by
grantees.

--The ad hoc proposal review system was susceptible
to bias.

Subsequently, on October 3, 1979, EPA proposed in the
Federal Register (vol. 44, no. 193, 56955) revised policies
and procedures for soliciting, reviewing, awarding, and
managing research grant and cooperative agreements. Some
of the proposed new procedures based on recommendations of
the Grant Procedure Review Group involve

--expanded solicitation to attract a larger number
of qualified competitors, including handicapped,
minority, and female researchers;

~-centralized peer panel review of all grant proposals
to increase objectivity and eliminate the appearance
of narrow and biased selection of researchers; and

--expanded, controlled ad hoc review of cooperative

agreement proposals under which outside reviewers'
names are provided to ORD laboratories from
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preapproved listings maintained by the Office of
Research Grants and Centers to eliminate scientists'
influence over selection of outside reviewers.

The new procedures would also make a clearer distinction
between grants and cooperative agreements. Grants will be
made mostly to support basic long-term research and will be
administered from ORD's headquarters. Cooperative agreements,
on the other hand, will support shorter term research and will
require substantial involvement by project officers at the
laboratories. This will allow these scientists to spend more
of their time as researchers instead of devoting large amounts
of time in the development, review, and management of grants.

These problems and EPA's corrective actions are discussed
below in more detail.

Grant procedures appeared
to discourage competition

ORD had discouraged competition by not openly soliciting
a large number of proposals for grants and cooperative agree-
ments. Although its extramural research interests were pub-
lished annually in the "ORD Program Guide" that was distri-
buted among research institutions, most proposals were
solicited through informal contacts by ORD scientists with
institutions across the country. ORD did not generally com-
municate its research interests to the scientific community
through other avenues such as the Federal Register, the
"Commerce Business Daily," and scientific publications.

The appearance of closed competition for grant awards was
supported by the fact that according to ORD's Grant Procedure
Review Group's August 1979 report, ORD funded 85 percent (1
out of every 1.2) of all research grant proposals formally
received in 1977 and 1978. That group pointed out that by
contrast the National Science Foundation and the National
Institutes of Health funded 44 percent (1 out of 2.3) and
36 percent (1 out of 2.8), respectively, in 1978. The lack
of competition and the limited number of formal proposals to
select from gave ORD very little chance to choose possible
creative, innovative researchers. A greater number of appli-
cations would have provided better choices of projects and also
allowed new researchers to enter the system.

ORD also tended to concentrate its grant resources among

few institutions. For example, Grant Procedure Review Group
statistics show that 30 institutions of higher learning
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received 54 percent of all research grant awards in 1977 and
these same institutions received 65 percent in 1978. The
group concluded that while there may have been justification
for concentrating grant resources among few institutions,
many new researchers with innovative approaches to EPA's
research needs may have perceived the system as inbred and
been discouraged from applying for grant assistance.

Preapplication procedures may
have discouraged innovation

Under the former system, grant proposals formally
received by EPA may have been unsolicited or submitted after
preapplication discussions. Unsolicited proposals were
submitted with little or no prior contact with EPA. Other
proposals, however, were the result of contact with a lab-
oratory and negotiation between laboratory scientists and
prospective grantees before formal submission.

ORD advised researchers seeking grant funding to hold
informal discussions and preapplication negotiations with
scientists to ensure that proposals met with the laboratory's
research interests and that funds were available. Conse-
quently, few unsolicited proposals were received.

During these preapplication negotiations, a scientist,
who might have later become the project officer, had oppor-
tunities to negotiate modifications to proposals he/she found
suitable and discourage the formal submission of others which
did not or could not be modified to meet the laboratory's
immediate needs. This process appeared to give undue control
over proposal development to laboratory scientists and may
have resulted in the rejection or modification of many crea-
tive, innovative ideas. Further, the process appeared to
allow grants to be utilized in the same manner as contracts--
to acquire services for the direct benefit or use of the
Federal Government--rather than to support and stimulate
research to encourage the initiative and creativity of the
ex