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BACKGROUND

As part of a series of hearings by the Panel on Environmental Science
and Technology on "Choosing Our Environment: Can We Anticipate the Future?"
Senator Culver chaired a hearing on the Environmental Protection Agency's
(EPA) Long-Range Forecasting and Environmental Policy. In the words of
Senator Culver, the purpose of this hearing was to review the long-range
component of EPA's R & D, to answer the question, "Is EPA developing
the proper information base to anticipate future environmental conse-
quences as well as the technology base to deal with problems as they
in fact develop?"

Witnesses attending were Dr. Wilson Talley, EPA Assistance Ad-
ministrator for R & D, accompanied by Dr. Delbert Barth, Assistant
Administrator for Health and Ecological Effects, and Ms. Phyllis
Daly, Acting Director of the Office of Planning and Review; and Dr.

Robert Sansom, Consultant Environmental Research and Technology, INC.
Dr. John Neuhold, Director of the Ecology Center, Utah State University,

submitted a statement,

PRIMARY PROBLEM

The witnesses agreed that, at present, the basic problem hampering

EPA's efforts to mount an adequate long=term R & D program is a lack

of stability —- a lack of stability arising from EPA's tendency to trans-
fer funds and personnel programmed for long-range research projects to
short-term immediate research on a current crisis. Drs. Talley and

Barth both gave examples of this diversion of funds and personnel:
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30 percent of the manpower at the Duluth Laboratory was devoted to the
Lake Superior asbestos problem; the Kepone incident in Virginia has

cost EPA $1.65 million, with $1.25 million taken from the office of

R & D; the program to evaluate the biological and climatological effects
of ozone depletion cost the Agency $4 million for 1976 and 1977, with
wmost of the funds reprogrammed from long-term health and ecological
research = in 1976 the most severe culs Were in the air health epide-
miology area. Such a lack of stability not only endangers ongoing long-
range research projects, but disrupts personnel, too.

Drs. Talley and Sansom both urged the authorization of a “contingency"

fund for dealing with crises, so ongoing programs would not be disrupted.

SECONDARY ISSUES

Beyond the problem of protecting long-range R & D funding from
being diverted to deal with crises, the witnesses addressed a number
of second-order issues concerning the adequacy of EPA's long-range R & D.

Organization. Dr. Talley pointed out that one way "to limit compe-
tition between short- and long-range problems is through organization,"
and he noted that the long-range problems tend to be concentrated
in the Office of Health and Ecological Effects while the short-range
problems tend to be located in the Office of Monitoring and Techmical
Support (the other two offices being "intermediate problem-oriented").
However, when Ms, Daly was asked how many of the job slots lost between
1971 and 1976 were devoted to "lomg-term and future environmental prob-

lems," she said she could not answer, although a breakdown by these




ofices would seem suggestive. A question was raised about creating a
aew Deputy Adwinistrator for the Office of R & D (ORD) who would be
responsible specifically for assuring "continuity and advisibility" of
the long-range R & D program; Dr. Samson said this was "a possible re-
form that would have utility," but he would be "reluctant to see Con=-
gress specifically require that." He said "it might be a special as-
sistant," and he noted that there might be conflicts between a new
administrator on long-range research and the administrator of the Healt
and Ecological Effects Office.

A question about the desirability of National Environmental Labor~-
atories was raised, with the possibility they might be buffered from
the disruption of dealing with short-term problems. Dr. Talley said
that while such laboratories might offer the "site for the conduet of
the long-range basic research on the environment that I think we need,"
nevertheless "being insulated from the need to produce [useful] answers,
+»+ I am not convinced that national environmental laboratories are the
way to go," although "some changes in organizational and management
structure are needed." But it di not specify what changes these might
be. Dr. Samson generally agreed. He said, "I think that the strength
of long-range research is what it derives from the
stress of the effort to find our what is happening in issues like ke-

pone." He warned of "problems of fossilization in some of these re-

search centers" and concluded there are "a lot of drawbacks to having

that kind of isolared activity."




Funding. Besides the problem of instability in funding arising from
diversions and reprogramming to deal with crises, witnesses addressed
the adequacy of ecurrent funding for long-range R & D. Dr. Talley re-
commended five-year authorizations as a way of "leveling out" peaks
and valleys. He also said that increases in funds should be considered

in terms of specific, "targered" increases rather rhan "large, generalized

chunks of money"

which he doubted the agency could effectively absorb.
Dr.Sansom concurred in the need for any increases to be targeted, and
he specified long-term research as needing increases of the level of

10 to 20 percent. "In my own personal view," said Dr. Sanson, "the increment
I Y P ’
of resources should go into the health effect and ecological effects

and the monitoring, long-range transport and that kind of area and not

in the technology area."

Planning. The problem of planning in order to set priorities among

various long-range research programs revealed quite different assessments
by the witnesses of EPA's planning. According to Ms. Daly, the ORD
annually updated five-year plan (prepared at the behest of Congress;

the first one issued in February, 1976) identifies the major issues that
the Agency should address. Dr. Talley defended the plan when he was
asked about criticisms of it prepared by the Office of Technology As-
sessment (OTA). He admitted that ir was not specific enough and that
this first ireration was published hastily, but he contended that it
fulfilled the job of defining research needs within a constrained bud-
get, However, he said rhar it was not coordinated with the Congres-
sional Budget Office's planning which he aserted was not detailed enough

to justify it. He noted the five-year-plan was limited to the ORD's




programs and did not include the "study funds" of other EPA offices.
He said he considered the OTA review as a "comprehensive 1ist of environ-
mental problems" rhat was prepared "without budgetary constraint,” while
"my purpose was to build a document which would enable me to not only
defend the budget, but provide guidance as to how that budget should
be distributed."
Dr. Sansom, however, testified that many reviewers felt the ORD
five-year plan was conceptually inadequate. Dr. Sansom, who had
chaired one of three OTA panels that reviewed the plan, said that all
three panels =--
felt that the document in the sense of laying out objectives
and coupling budger levels with delivery objectives and al-
lowing some people to understand the issues that have been
discussed ... in terms of funding levels [and] people over

a five-year time frame, that the document did not do that
job.

As an example, Dr. Sansom said it does not permit one to 'grapple"

with the results of trade offs: "what would happen is we funded another
10 epidemiologists in more toxicological work ...? How far would that
get the country? What would we find out?" Or, "within a budget restraint,
if you reduced the support and [put] more in the technological efforts,
what would you get for it?"

Dr. Sansom rejected the suggestion this failure resulted from the
lack of detail in the plan. He said, "it is more than that ... it has
to have a framework so you can understand." According to Dr. Sansom,

the document ought not just be "a compendium of end research projects,”
)3 ] P pProj
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but should be setting "some overall context that a Senator or Congress—
man or high-level administrator or the public can deal with." Asked
whether a table in the five-year plan which laid out subprograms did not
provide a structure for the R & D program, Dr. Sansom replied, "No.

1 think that was a major difficulty that the panelists had, that the
budget line items presented in this document ... really didn't divulge

the relative program emphasis in these areas.” There was no "frame-

work."

Dr. Talley's testimony implied that this apparent lack of frame-
work derived from the inconsistency and incompletness of environmental
policy in the U.S. He said: "In my area, I have yet to see a national
environmental policy in sufficient detail to enable my agency or my arm
of the agency to do multi-year planning." According to Dr. Talley, "A
problem which specifically inhibits EPA's ability to do long-range plan=
ning is the number of laws to which we have to respond." He said nine
differant laws mandated EPA research, and "because each Act charges EPA

with different and possibly conflicting missions, gives EPA different

responsibilities, and provide different regulatory remedies, it is often

difficult to plan a coordinated attack on environmental problems." For
example, said Dr. Talley, the Clean Water Act is "technology-oriented"
and the Clean Air Act is primarily health-effect oriented; ORD must
therefore "organize both a technology development and analytic pro-
gram and also the longer-term health effects program." But as pol-
lution abatement can put problems in other media, "we develop a health

basis for water pollution as well as a technology basis for air."
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Dr, Sansom disagreed with this assessment of the research impli-
cations of the diverse pollution control laws. He said of Dr. Talley's
remark that "one law was technology and one law was health effects" that
"I disagree with that. They seem to have elements of both. The issue
is conceptually what should be the relative emphasis naturally in these
two areas." This conceptualizing, went on Dr. Sansom, is what the EPA
five-year plan "ought to try to lay out."

Dr. Sansom proposed a conceptual view of environmental problems
and discussed its implications for EPA's ORD. Dr. Sansom distinguished

four "arenas" of environmental problems: global monitoring, toxiec and

chemical pollution, conventional pollution problems arising from basic

growth and production, and pollutants deriving from the particular high-

ly consumptive U.S. life style. According to Dr. Sansom, the first

is only partly EPA's responsibility. The second is "ripe for EPA re-

search and leardership":

What framework, what system does EPA have for identifying and
searching out threats from such pollutants? ... Where do
all things fit on the scale of threats to man and eritical
ecosystems?

Examination of this field demonstrates the futility of ORD
marching solely to the signals of the regulatory programs.
Congress is not going to EPA to regulate pollutants ...
that EPA hasn't told the Congress exists.

A document like EPA's five-year plan could be used to re-
port annually to the Congress on the status of the chemical
toxic risearch and its assessment of pollutant critiecality.

On the third area, "EPA should maintain an ongoing assessment of whether
the rate of reduction and emissions per unit of production in our major

growth industries is adequte to keep emissions declining while normal
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growth in output occurs. EPA's new integrated technology assessments
: P 4 3

are a necessary step in this direction." The fourth area, "life-style

pollution,"” is difficult ro handle but raises fundamental questions:

for example: What is the future of urban areas? Limits cannot be known
"because the potential for ... economic growth in such regions with
high levels of controls has not been examined." Dr. Sansom recommended
"gpecific city or reglon-wide studies" that "tell the nation with reg-
ulatory and scientific rigor where we stand on the growth and environ-
ment spectrum.”

Dr. Sansom concluded this conceptualization by saying, "The vision
and scope needed to perform such work must come from the top and it must
come together in documents like ORD's five-year plan or an equivalent
instrument sought by Congress."

More specifically, Dr. Sansom recommended more research on such
long-term problems as health and ecological effects, monitoring, and
long-range transport of pollutants; and he suggested the technology
area may be overemphasized. He noted that while stack-gas scrubber
technology had been heavily researched by EPA, three of the most suc=
cessful scubbers were constructed by private funds, and that EPA's biggest
contribution in the area had been holding meetings and encouraging
technology transfer.

Dr. Talley suggested that the problem of ehronic effects was emerg-
ing as a high priority issue requiring long-term research. He said he

was making preparations to support this thrust.
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Coordination. Recognizing that environmental research oceurs through=-

out the Federal Government, the witnesses also addressed how programs
can be coordinated. Dr. Talley noted that there is a new Federal co-
ordinating group; but he foresaw the most effective coordinating mechan-
ism as being the designation of "lead agencies" with "“pass through fund=-
ing" authorities to deal with specific problems. Thus, an agency would
be responsible for overseeing research in an area and would fund pro=-
grams in other agencies when they were expert in particular aspects

of the problem. As an example, Dr. Talley noted that EPA was the lead
agency for the long-range atmospheric research program although other
agencies would actually do much of the research., Dr. Talley observed
that a proposal in the FY 1977 authorization bill for EPA's research
would have made EPA the lead agency for all environmental research,

but this was deleted. Thus, "at present there is no legislative man-
date for EPA to be the lead." Dr. Talley noted that the "pass through
funds the agency expended on the ozone depletion problem, some $4 mil-
lion, came at the expense of ORD programs as there was no additional

or supplemental funding.

Personnel. Ms. Daly pointed out that the number of EPA's research
personnel had declined from 2000 in 1971 to 1834 in 1976, and that this
had made it difficult to hire persons to improve the mix of expertises.
Dr. Talley also observed that Civil Service constraints on salaries pre~
vented the agencies from hiring needed specialists, and he cited the

need for epidemiologists in particular. (It was noted that the air




CRS-10

health epidemiology program took a severe cut in 1976 to free funds for

crisis problems; Ms. Daly said this did not affect personnel, however,
as the funds were taken from unobligated extramural research, but never-
theless the lack of stability in funding for the area might influence

perceptions of the job.) Dr. Sansom concluded his testimony by

agreeing with Dr. Talley on the need for removing Civil Service con-

straints on EPA's R & D personnel; he cited ERDA as an agency which
had been permitted a more functional policy for hiring and paying people.

This "is the kind of reform that is long overdue," said Dr. Sansom.







CHOOSING OUR ENVIRONMENT: CAN WE ANTICIPATE
THE FUTURE?

Environmental Protection Ageney: Long-Range Fore rasting
geney: Long-Rang
and Public Poliey

TUESDAY, SEPTEMBER 28, 1976

U.S. SENATE,
ComarTree ox Pusric WORKS,
SUBCOMMITTEE ON ENVIRONMENTAL POLLUTION,
PANEL 0N ENVIRONMENTAL SCIENCE AND TECHNOLOGY,
Washington, D.C.

The panel met at 8:30 a.m., pursuant to call. in room 4200, Dirksen
Senate Office Building, Hon. John C. Culver (chairman of the panel)
presiding.

Present : Senator Culver.

OPENING STATEMENT OF HON. JOHN C. CULVER, US. SENATOR
FROM THE STATE OF IOWA

Senator Corver. The panel will come to order.

[ want to welcome all of you to the fourth hearing by the Panel
on Environmental Science and Technology in its ongoing series en-
titled “Choosing our Environment : Can We Anticipate the Future?”

As yon may know, the panel was created by the Environmental
Pollution Committee in 1971 to focus attention on research regarding
the science and technology of controlling the environment.

In this year-long series of hearings, we have explored the impor-
tance of a more effective foresight capability in public policy. There
is a growing concern among the citizens that our public institutions
are not adequately shaped or indeed equipped to anticipate and resolve
problems before they become full-fledged national crises, and these
hearines have afforded us an opportunity to identify future environ-
mental problems and to determine what should be done to improve
long-range forecasting in government.

In 1975. the Environmental Protection Agency undertook an exten-
sive reorganization of its Office of Research and Development (ORD)
as a partial response to critical reports that had been issued the pre-
vious vear. It was felt that the management of its research and devel-
opment program lacked a sound long-range perspective. In response
to this eriticism. Congress last vear instituted a requirement that a
comprehensive 5-vear plan for environmental research be submitted
to the Congress annuallv, The first 5-year overview of research and
development was transmitted to the Congress in February of this year.

(1)
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This plan represents a major change, I think, in EPA’s munagement
because it is an initial attempt to structure the research program so
as to anticipate future environmental problems. I believe it is im-
portant as well to recognize that this plan is the first of its kind at
EPA and has been designed to raise issues and indicate priorities.
The plan provides an opportunity to develop a meaningful dialog
between EPA and the Congress that goes beyond the usual program
budget for the upcoming year.

An adequate anticipatory capability is nowhere more critical than in
the field of environmental policy. We have learned from recent crises,
such as kepone in the James River and asbestos in Lake Superior,
that a failure to forecast environmental degradation in the longer
range can result in irreversible harm. We must be able to detect adverse
environmental consequences before widespread damage is done. The
key to such a capability is a strong research and development effort
which addresses long-range environmental concerns. On ly through a
strong commitment to this kind of research can we more adequately
prepare for the unexpected.

In today’s hearing, “EPA . Long-Range Forecasting and Environ-
mental Policy,” we will turn our attention to an analysis of EPA’s
research and development. We will review the newly developed 3-
year research outlook prepared by this office. We will also be interested
in whether or not appropriate personnel and financial resources are
being devoted to research, and what can be done to improve the man-
agement and organization of this function at EPA. Ts EPA develop-
ing the proper information base to anticipate future environmental
consequences as well as the technology base to deal with problems
as they develop ?

[ am confident that today’s group of witnesses will help provide us
with a better understanding of the considerations regarding the re-
search program at the Environmental Protection Agency and will
provide stimulating answers to many concerns regarding EPA’s an-

o
ticipation of long-range problems,

We will hear testimony from Dr. Wilson Talley, the Assistant Ad-
ministrator for Research and Development, at the EPA. Dr. Talley
will be accompanied by Dr. Delbert Barth. Assistant Administrator
for Health and Ecological Effects, and former Director of the Envi-
ronmental Monitoring and Support Laboratory; and Phyllis Daly,
Acting Director of the Office of Planning and Review.

We will also hear from Dr. Robert Sansom. who is a consultant at
Energy and Environmental Analysis, Inc. Dr. John Neuhold, direc-
tor of the Ecology Center at Utah State University, is unable to be
here for personal reasons: however. he has submitted a statement
which will be included in the record. [See p. 210.]

In order to have an exchange of questions and answers later in the
hearing, and in view of the fact that the Senate will be going in early
this morning, T would appreciate it if each person would limit the
summary of his prepared remarks to 15 or 20 minutes at the most.

The entire text of the written statement will be made a part of the
record.

Since the Joint Senate-House Conference Committee on the 1976
Clean Air Act Amendments will meet later this morning and T will
have to be in attendance then, this h aring will not be able to continue
beyond 10 a.m.
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Qur first witness today is Dr. Robert Sansom, who is associated with
Energy and Environmental Analysis, Inc. Mr. Sansom, [ welcome you
here and please begin.

STATEMENT OF DR. ROBERT SANSOM, CONSULTANT, ENVIRON-
MENTAL RESEARCH AND TECHNOLOGY, INC.

Mr. Saxsom. Thank you, Mr. Chairman.

Mr. Chairman, I have been asked to address several issues related
to the subject you have just introduced, EPA, long-range environ-
mental forecasting.

The list is much longer than I could cover in the few minutes
allotted. Assessing today the future of America in environmental
terms it tries more than anything else a rigorous scientific and global
approach.

This wasn’t true 5 or even 2 years ago because the dimensions of the
problem had not emerged. Now the picture is in vague focus. It is
almost as if the ecological world is defined as well as the physical
globe is defined at the end of the era of Portuguese and Spanish
exploration around 1600,

Now we must set up colonies in each major area, research colonies.
First, we must systematically plot the scope of the global environ-
mental threats setting upworld monitoring systems and accomplishing
pollutant sereening on a worldwide scale.

The second arena is that of the toxic and chemical pollution with
both chronic and acute effects.

The third area of conventional pollutant problems relates to the
growth and economic production both in the United States and
worldwide.

Then, fourth, are the problems of pollution that are a derivative of
our overzealous or highly productive and consumptive life style. These
are pollutants like oxidants and particulates that we can live with in
modest amounts, but at the point of which they start to be emitted in
a large-scale growth or in urban complexes they become intolerable.

These are four general areas.

If we break these areas out as I have just deseribed them, EPA’s
role becomes more comprehensible. The global area is not one of EPA,
though CEQ and other agencies have equal roles.

The second area of toxic and chemical pollution is ripe for EDA
research and leadership. How does one decide whether substances like
kepone, vinyl chloride, PCW’s, and all the rest that face us in our
newspapers every day are being managed from a research standpoint,

What framework, what system does EPA have for identifying and
searching out threats from such pollutants? How many substances are
hazardous in the parts per million?

How does one rank the threat of a substance that can damage man’s
gene pool alongside that from a substance like asbestos which can cause
cancer?

What we need is not a long-range plan but a short range guide, a
scorecard. Where do all of these things fit in on the scale of threats to
man and critical ecosystems?

Examination of this field demonstrates the futility of ORD march-
ing solely to the signals of the regulatory programs. Congress is not
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going to tell EPA to regulate pollutants or tell someone else to regulate
pollutants that EPA hasn’t told the Congress exists.

A document like EPA’s 5-year plan could be used to report annually
to the Congress on the status of the chemical toxic research and ifs
assessment of pollutant criticality.

EPA has the capability to conduct such research. It probably lacks
somewhat the resources,

In a supplementary documentation EPA’s first d-year plan did say
that such studies were under way but it failed to disclose what was
sought or what might be produced and when.

If the Congress hopes to get such a document from EPA it must
specify what it requires.

It is also essential that to mandate that before EPA produces
finally such a document it be given adequate peer review within the
scientific community and adequate public exposure.

The third area of analysis is the only one addressed by the formal
limits to growth type of analysis. It is not a difficult one to handle
with reasonable scientific precision. 1 sersonally am unconvinced that
there are global and enivornmental &imits to growth; that is, that
there are pollutant effects such as the man-caused warming or cooling
of the biosphere that can’t be handled. T do not believe that these are
really an obstacle to economic growth worldwide or in the United
States.

There are problems like the fluorocarbon problem that can be man-
aged without harming growth if we want to manage it. Here the issue
is not research so much at this point as it is regulatory action.

Anyway, T have already mentioned that T don’t think EPA is neces-
sarily the only governmentwide mover in the global environmental
effects area. They certainly have a major role.

With regard to U.S. économy at large, EPA should maintain an
ongoing assesment of whether the rate of reduct ions and emissions
per unit of production in our major growth industries is adequate to
keep emissions declining while normal growth in output occurs.

EPA’s new integrated technology assessments are a necessary step in
this direction.

The fourth area of analysis of environmental futures is the most
difficult to handle with seientific precision. I call the problem life-
style pollution. While there are probably not environmental limits
to overall growth in the U.S. economy, in regions like the Los Angeles
basin or even most urban areas of more than 1 million people there
probably are limits to growth.

We cannot say for sure because the potential for growth, economic
growth in such regions with high level of controls has not been ex-
amined. This is a problem ORD needs to address.

The list of concerns is very long. Recent studies show. for example,
that attainment of the oxidents standard is unlikely in almost every
major metropolitan area.

Does this means land use and transportation controls have heavy
reliance on mass transit, that these are the only approaches to urban
development that can make urban living in the auto era compatible
with the clean environment ?

Similar problems are raised by sulfate and other long-range trans-
port pollutants. But these apply to larger geographic regions than
particular eities,
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The need is for ORD to tell the Nation with regulatory and scientific
rigor where we stand on the growth and environment spectrum.

This brings me to the forester type of analysis, the limits of growth
type. I doubt that this type of analysis has any utility because it has
no empirical content. Conceptually 1t posed a question in the interest-
ing and provocative way. Now we need research and analysis, not
provocation. _

This is the task for ORD. In executing this requirement, ORD
should be careful to avoid costly modeling with the excessive amounts
of out-of-date and obsolete data. The public needs to relate to EPA’s
project, thus scientific—I am sorry. Thus, specific city or region-wide
studies will prove of greater utility than global-type modeling.

Congress must take an interest in these studies if theyv are to be
accomplished competently. ORD has the capability to do all the things
I have mentioned.

There is some question whether institutionally the organization is
equipped to do so or organized to do so.

The vision and scope needed to perform such work must come from
the top and it must come together in documents like ORD’s 5-year
plan or an equivalent instrument sought by the Congress.

That completes my remarks.

Senator Curver. Thank you very much, Dr. Sansom.

T wonder if we conld have Dr. Talley join us at the witness table
now. Why don’t we hear all statements first, and then we will have
some questions.

Dr. Talley, T am glad you are able to join us this morning. We
look forward to hearing from you and also welcome Dr. Barth and
Miss Daly.

STATEMENT OF DR. WILSON K. TALLEY, ASSISTANT ADMINISTRA-
TOR FOR RESEARCH AND DEVELOPMENT, ENVIRONMENTAL PRO-
TECTION AGENCY: ACCOMPANIED BY DR. DELBERT S. BARTH,
DEPUTY ASSISTANT ADMINISTRATOR FOR HEALTH AND ECO-
LOGICAL EFFECTS; AND PHYLLIS A. DALY, DIRECTOR, OFFICE
OF PLANNING AND REVIEW

Dr. Tarrey. My statement is brief. So T can read it well within
the 13-minute guideline.

Mr. Chairman. T am happy to be here this morning to discuss with
you how long-range planning is essential to the Environmental Pro-
tection Agency’s research program.

Accompanying me today are Dr. Delbert S. Barth, Deputy Assistant
Administrator for Health and Ecological Effects, and Miss Phyllis
A. Daly. Director, Office of Planning and Review.

Dr. Barth, who was until recently director of our Environmental
Monitoring and Support Laboratory in Las Vegas, has now joined
us in Washington in his current position. He will provide, I believe,
valuable viewpoints on long-range planning, both from a laboratory
director’s and a deputy assistant administrator’s perspective.

Miss Daly is responsible for developing, recommending, and co-
ordinating long-range planning activities within the Office of Research
and Development.
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The Office of Research and Development (ORD), as part of a regu-
latory agency, must fulfill the responsibility to develop accurate and
reliable scientific information for environmental decisionmaking.

Such information is often needed in a short time frame to meet, for
example, legislative mandates, court orders, or environmental emer-
gency situations such as the two you mentioned this morning, kepone
and asbestos in Lake Superior.

This need makes it difficult to plan for, fund, and conduct research
directed to future problems,

Thus, a continuing problem for ORD is striking a balance between
longer term research and meeting the Agency’s regulatory needs.

I think T would like to stress, sir, that that balance cannot be struck
but once and then proposed in a static document the balancing is not
only an annual process but, as at the time of the kepone situation, it
can be a daily occurrence,

Because of the nature of the research in certain programs, partic-
ularly in the health and ecological effects area. significant lead times
and long-term commitments with respect to level and stability of
funding are required.

Periods of level or decreasing resources make it diffieult to deter-
mine priorities among competing research projects.

One of the ways the Office of Research and Development has tried
to limit the competition between short- and long-term research prob-
lems is through its organization. ORD’s present time activities, pri-
marily quality assurance, monitoring systems development, and
analytic responses to the needs of other agency programs, are grouped
together into the Office of Monitoring and Technical Support.

Though specific problems cannot be anticipated, planning for this
area can proceed based on historical data. The relatively longer term
research activities, relating to the human and ecological effects of pol-
lutants, need several years to obtain the necessary results and con-
sequently need a relativel v stable level of resources.

These activities, in order to more effectively protect the stability
of the resources, are in a separate Office of Health and Ecological
Effects.

Intermediate problem-oriented research—meeting legislative and
Agency mandates for control or abatement methods and technology—
is divided into two offices. The Office of Energy, Minerals, and In-
dustry focuses on point, or basically industrial source

The Office of Air, Land, and Water Use addresses the nonpoint
source and public sector areas, as well as the transformation and
physical transport of pollutants in the environment.

Another way the Office of Research and Development is addressing
the need for stability of the long-term research is through long-range
planning. A fundamental element of our planning system is the devel-
opment and annual revision of a 5-year research plan which includes
budget projections. It is designed to reflect Agency goals and program
direction, relate ORD goals and objectives necessary to support
Agency goals, and describe the research program and priorities for
meeting the goals.

The Environmental Research Outlook—TFiscal Year 1976-80 was
published in February of this year, and we plan to update and publish
it annually. As the first attempt to produce a 5-year research plan for
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ORD. the document suffers from the usual weaknesses or deficiencies
that are associated with any first effort.

The Office of Technology Assessment review of the plan, as well as
comments received from our Federal research agency counterparts,
interested public and private scientific groups and individuals, and
other offices within the Environmental Protection Agency, have
provided valuable suggest ions on how the plan can be improved in
the revision we are about to undertake.

And I would hope, Mr. Chairman, that the comments on our plan
would include dirvect critical review by the Congress.

So far this morning, I have talked about how long-term planning
can minimize instability of long-term research funding. Resources,
however, means more than just funding. The capabilities of research
personnel are another important resource which requires long-range
planning and stability.

Due to personnel system inflexibilities, it is difficult to make shifts
in skill-mix in short periods of time. Further program requirements
for skills must therefore be anticipated through long-range planning
so that desired personnel can be hired and gain experience in an ap-
propriate time frame.

Certain constraints on flexibility in hiring researchers with the right
capabilities are already critical. One of these is the ability to hire
medical doctors. The current Civil Service salary structure simply does
not provide the monetary incentive to attract and retain highly quali-
fied and experienced physicians.

One way of relieving some of these constraints is to supplement our
current Civil Service laboratories with a contract laboratory system,
like that of the Energy Research and Development Administration.
The ability to recruit and maintain highly qualified scientific staffs is
greatly enhanced in such a system.

A related problem in research capabilities is the lack of expertise in
certain critical skills. For example, ORD and other research organiza-
tions have a clear need for epidemiologists, but there is a very small
number of epidemiologists in the conutry and the supply is not rapidly
m('l'{!m-‘alng.

Long-term planning for skill-mix and funding is also essential for
achieving a balance between in-house and extramural research. This
balance is important because, on the one hand, a regulatory agency
must have expert scientists who can provide independent scientific
judgments.

This necessitates that the scientists themselves be actively involved
in research. On the other hand, a research agency cannot rely on its
own limited number of personnel for all its research needs.

The right kind of balance must be achieved over a number of years,
with stable funding. A large inerease in funds, for instance, with no
corresponding increase in personnel, requires a shift to extramural
research. Such a large increase in extramural research dollars also
requires higher skill levels. Conversely, a large drop in funding must
greatly reduce the extramural funds since salaries must continue to be
paid.

The extramural research thus turned off, cannot be turned back on
immediately with a simple infusion of funds. Having persuaded aca-
demic, nonprofit and industrial intsitutions to participate in our re-
search program, they are leary of pa rticipating the second time.
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A way of leveling out these peaks and valleys would be to let re-
search resources flow from multiyear plans. Authorizations could be
made for 5-year periods without giving up congressional control over
yearly appropriations. “No-year” appropriations also can help stabi-
lize research funding.

No-year funding authorization gives the research manager the flexi-
bility to terminate poorly performing grants or contracts without fear
of losing the remaining money. In this way the remaining funds can
be reapplied toward meeting the planned objectives.

There are a number of Federal agencies performing and supporting
environmental research. However, these agencies have their own mis-
sions which their research must address, and thus the results are some-
times not applicable to EPA’s needs.

Naturally, EPA’s research results are not always applicable to other
agencies’ needs, either.

The greater stability provided by multiyear research plans and
multiyear authorizations would also greatly facilitate interagency
research coordination. In this way, research agencies would not con-
stantly be dealing with moving targets. The long-range documents
would serve as the basis for discussion, making other agencies aware
not only of how EPA’s research can help their mission, but also how
their expertise, capabilities, and research can be made more responsive
to EPA’s needs.

I would like to mention here, Mr. Chairman, that one of the grati-
fying things I have noted in the last few months is the responses to our
b-year plan that T have been getting from other agencies, a willingness
not only to join us in conducting the research we need but also in
making our planning effort more meaningful.

Another remedy which can improve interagency coordination in
conjunction with multiyear planning, is the concept of a lead agency
focusing on a specific problem with passthrough funding. This con-
cept has worked very well in our Federal Interagency Energy/Envi-
ronmental Research and Development Program.

In fact, in fiscal year 1977 the ORD is beginning another such
program to determine biological and climatic effects of stratospheric
ozone reduction. Although the program will be funded entirely by
EPA, the majority of the research will be carried out through inter-
agency agreements.

A problem which specifically inhibits EPA’s ability to do long-
range planning is the number of laws to which we have to respond.
EPA was formed through a reorganization plan which brought to-
gether some 15 programs scattered among several Federal agencies.
~ Similarly, the legislative authority for our research stems from
nine different acts. Because each act charges EPA with different and
possibly conflicting missions, gives EPA different responsibilities, and
provides different regulatory remedies, it is often difficult to plan a
coordinated attack on environmental problems. ]

Mr. Chairman, T appreciate the opportunity to discuss with you
this morning our long-range planning and some of the constraints
which restrict our ability to perform that planning. T have touched
on a number of subjects very lightly. and we will be happy to diseuss
any of these with you in more detail. if you wish.
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This concludes my prepared remarks, Mr. Chairman. My colleagues
and I would be pleased to answer any questions.

Senator CuLver. What was that last point you made about the
diffienlty of coordination ?

Dr. Tariey. It is simply that we operate under nine acts. Fach
was passed at a different time, perceiving different problems. The
Agency is told to respond to each one of these separately, and in some
cases how we are to respond.

Senator Curver. Give me an illustration.

Dr. Tartey. The Water Act, as it presently stands, is basically a
technology-oriented act. In that case, remedy for pollution is to demon-
strate that it is technically feasible for a polluter to clean up. The
Air Act, on the other hand, is primarily an effects act, health and
ecological effects. In that case, the burden on the Agency is to demon-
strate that there is an adverse, human health effect or environmental
effect and, therefore—the economic burden notwithstanding—the pol-
luter must abate the pollution.

This impacts to the research arm of the Agency in that we must
organize both a technology development and analysis program and the
longer term health effects program.

But we are well aware, from where we sit, that abatement of water
pollution or abatement of air pollution can put the problem in the
other medium.

So we develop a health basis for water pollution as well as a tech-
nology basis for air.

Senator Curver. Miss Daly and Dr. Barth, do you have any pre-
pared statements?

Dr. Barra. No, sir.

Senator Curver. I would like to hear from you anyway. Do you
have anything to tell me? What are your problems?

STATEMENT OF DR. DELBERT S. BARTH, DEPUTY ASSISTANT AD-
MINISTRATOR FOR HEALTH AND ECOLOGICAL EFFECTS, EPA

Dr. Barra. Speaking from the position of a former laboratory direc-
tor in the Las Vegas environmental monitoring and support labora-
tory, I would like to point out that our system in ORD of program
planning, execution, and review and evaluation of results is designed
to bea total team effort.

The headquarters has the lead role in the planning function; the
field has the lead role in the execution function; and the review and
evaluation is really a joint effort with the headquarters having the
lead, but with the field being deeply involved.

So, as I indicated, the approach which is used strives for really hav-
ing a team effort between headquarters and the laboratories in all
»hases of program planning, execution and evaluation.

The headquarters attempts to get its planning information out to the
field early enough so there can be iterations. The field can comment on
the plans and come back to headquarters; headquarters can react to the
comments and then go back to ﬂ]l(‘. field; the field again can comment,
and so forth.
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A couple of iterations of this sort is extremely helpful in making
sure that we have adequate input from the field in the planning process,
even though the headquarters makes the final decision. In ORD today
the field opinions and views are given an opportunity to be heard.

In addition, we have a science advisory board, and we are seeking
advice from this science advisory board more and more. This board is
composed of nongovernmental experts and most of the people are from
academia. We are seeking their services more and more in order to
obtain advice on both our long-range planning and our short-range
planning.

So the role of the science advisory board is increasing in terms of
having more impact on our program planning.

In addition, since we must respond to the needs of the rest of the
Agency, we do have input during our planning from the program
offices—the air office, the water office, enforcement, and so forth and
from all 10 regions. Our system is designed to accommodate inputs
from all of these groups and then hopefully to allow some iteration so
they can see what we have in the program to respond to their needs,
and whether or not we are going to be producing our outputs in a
timely fashion.

So my feeling is that we have a system in ORD today that does
allow for the kind of interaction that is needed between the field and
the headquarters in order to perform our R. & D. planning, execution,
and evaluation.

Thank you.

Senator Curver. Miss Daly ?

STATEMENT OF PHYLLIS A. DALY, DIRECTOR, OFFICE OF
PLANNING AND REVIEW, EPA

Miss Dary. Mr. Chairman, in the spirit of the previous sessions
that you have had on long-range planning and the problems thereof,
rather than dealing with specifics of the ORD——

Senator Curver. I am sorry. I can't hear. Can you talk into the
microphone?

Miss Davy. I would like to address a few comments about the prob-
lems of planning as opposed to the specific system that we have put
into effect.

I think one of the key problems that we face is that planning is not
something that has been done across-the-board in government. There-
fore it is very had to intermesh and rank enviromental objective
against other priorities in other sectors—against other problems one
nation has to face.

It is also very difficult to reach the right level of detail in the sense
of what level of planning is appropriate for congressional considera-
tion, at OMB, at the Presidential level. It is different from the plan-
ning that is appropriate for a manager in EPA? I think it is very
important to recognize that there are different levels and different
types of problems that each of the above groups shounld focus on.

Because this is a new type effort, I don’t think that this realization
has come through to the people who have to do it or to the people who
have to review it. There is a great tendency for evervbody to want a
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lot of detail because it is concrete, by doing so, the major issues get
lost in the detail.

Should we be in this area? What will be the payoffs if we actually
did have research in this area? What are the time frames? Are they
meaningful for any useful results? These are the critical questions
that must be focused on at the congressional level, at the OMB level,
and basically at the headquarters level of EPA and other agencies
in order to make trade off between how much money we want to put
into energy development, how much money we can afford to place on
environmental research, how much money we can afford to place on
the other very real priorities we have in this Nation.

I feel one of the drawbacks that our current planning has is trying
to reach the right level of detail so we can express what these major
issues are and yet provide enough concrete detail so policymakers can
know what kind of progress we are making, what product we can
deliver for the resource levels that are proposed.

Senator Curver. What should be done to improve that?

Miss Davry. Pardon?

Senator Curver. How do you better accomplish that ¢

Miss Davy. Basically, it is an iterative process. We have tried one
level. We have scoped out major issues that we feel the Agency should
address, we have identified constraints which, historically, we have
had to live within, for example, budget and pe rsonnel [n!npk-

Within those constraints, we say “these are the priorities we have.
That is why we hope to start the dialogue.

One of the biggest deficiencies in the first year’s effort is, 1 think,
that although we did identify the major issues that the Agenecy should
address in this area, we did not provide sufficient detail so that people
had a real feel for the product if they, in fact, did carry out this
program,.

I think that is something that more caveful planning and better staff
work will help improve.

Dr. Tarcey. Mr. Chairman, if I can amplify, iteration is the key
word. Iteration means making mistakes, and making mistakes requires
you to follow up; to find out what you did right, do that again; to
find out what you did wrong and eliminate the errors in the next
attempt.

[ would say, looking at our first attempt, there were at least two
glaring failures. Miss Daly has mentioned one, the lack of specificity ;
the other is not adequately demonstrating the coordination that does
oceur in our research program. Reading it without understanding the
program, I would come away thinking that there were 14 separate
baronies within the Office of Research and Development, a totally false
impression.

That is a result of trying to get the plan out on the street by Feb-
ruary of 1976, and not taking the time for one more draft. To do so
was a decision on my part I feel that this is a document in which we
want the broadest participation in next year's version.

Senator Curver. I am sorry. Can vou talk louder? T am having an
awful time hearing you this morning.

Mr. Tarcey. I am sorry. Rather than keep the document in-house
for the next 3, or 4 months, to polish and make it slick, we put it out on
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the street as an imperfect document and let all interested parties help
us improve it. This is what we have done.

But in doing so, I recognize it suffers from deficiencies.

Miss Dary. The second point that 1 would like to make is that one of
the reasons I feel long-term planning is very important for research
programs in particular, but this is also true for other operating pro-
grams, is the time required to accomplish change or produce a research
result.

Senator CuLver. I can’t hear., I am sorry.

Miss Davy. Is the time required to accomplish research or to bring
about change ?

Senator CuLver. The time ?

Miss Davy. The time, correct. In two ways: For example, if in fact
you were to give us double or triple the dollar resources and even posi-
tions to go with them, I do not believe we could effectively utilize them
in 1 to 2 years. It takes time to go back and seriously consider your
priorities in the face of a rapid change in resource levels.

I feel it is foolish to put in money or people, for that matter, on a
crash basis they have to be gradually phased in to be effectively and
efficiently used. I think this is something that is often not recognized.

I would be very skeptical of any plan that called for a major resource
increase because of the problem of trying to get an effective, well
organized, and managed plan out.

It does take time to gear up, get suitable plans and control mecha-
nisms so that the money is used effectively.

So I think one problem we have to face is to spell these things out
and to provide for gradual rates of increase in order to do the job
effectively. I think this is an important issue that long-term planning
can address.

The other major area, again I think particularly for environmental
research is to limit the scope of the problem.

Senator Curnver, What ?

Miss Davy. The scope of the problem, The environment covers every-
thing. By this definition, anything can be included and we should be
working on it. I think that is unfortunate. I think we have to spell
out carefully those areas that are suitable for the environmental re-
search, those where the focus should be on the environment as opposed
to other aspects, because we would cross every single Federal agency
if, in fact we take the universal definition of environment.

I do not feel that EPA should “control or direct” all research in
other agencies because it has some environmental impact.

That is why I would like to emphasize the lead agency concept
which was mentioned in the prepared statement. There are many
problems which cross agencies, I think long-term planning by all of
the agencies would help us to identify these problems and assign a
suitable lead agency for a coordinating role.

In many instances, this would not be EPA but one of the other
agencies.

Senator CuLver. Is there an existing interagency mechanism to effect
any coordination along those lines? On the planning spectrum, where
do you find your agency? Is it the lead agency? Is EPA the agency
where there has been more congressional focus and legislative man-
date to seriously increase the planning function?
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Dr. Tariey. In terms of planning we certainly are not the first
agency to attempt to say where we would be more than 1 year into the
future. I think we are among the first to determine that it is necessary
to have this a continuing proces, that you don’t put down a 5-year
plan and then walk away or update it every 3 or 4 years, but that you
commit yourselves to doing it on an annual basis.

We may be one of the very first. We have done this in anticipation
of the congressional requirement. I understand our authorization bill
for 1976 is due to come up again in the House.

In terms of the coordination of the activities of the agencies, as you
are aware, Mr. Chairman, the newly established Federal coordinating
group, for instance, engineering and technology will attempt to do
this from the top down.

Senator CuLver. What does that mean, from the top down? Who is
at the top?

Dr. Tauey. That will be the assistant secretaries.

Senator Curver. Which agencies are represented ?

Dr. Tarcey. Health, Education, and Welfare; the Energy Research
and Development Administration: the Department of Agriculture;
the Environmental Protection Agency ; the National Oceanic and At-
mospheric Administration ; and so on.

I can submit the entire list of the 12 statutory members to you for
the record. In addition, there will be observers from almost all other
Federal agencies.

These people will meet in a body and attempt to sort out the prob-
lems that eross over more than one agency.

Now. I wouldn’t minimize the role of the Office of Management and
Budget in coordinating research among the Federal agencies.

Senator Curver. What kind of planning department does OMB
have ?

Miss Davy. They do not have a planning department as such. They
have, I understand, as of last year, a small group which does provide
crosseut studies for the budget examiners.

As you are aware, they are set up according to agency and pro-
gramed for their examining units. A staff of five has been set up to
provide some crosscut analysis.

Dr. Tarrey. Mr. Chairman, under Executive Reorganization Plan
No. 2 of 1969, I believe, the Domestic Council was created to provide
the White House with long-range planning capability. So the fact
that OMB has not moved out quickly on this, I think is just recognizing
that there is another arm of the immediate office of the President which
has that responsibility.

Senator Curver. It hasn’t done it.

Miss Dary. Pardon?

Senator Corver. It hasn’t done that. What kind of long-range plans
do yon see coming from the White House Domestic Council? What
have been the results of that jurisdictional mandate you have just
described ?

Dr. Tarey. I don’t believe T am qualified to comment on that.

Senator CurLver. If they do produce any planning worthy of the
name in your area, wouldn’t we be somewhat interested in it?
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Dr. Tavrey. In my area, I have yet to see a national environmental
policy in sufficient detail to enable my agency or my arm of the agency
to do multiyear planning, f

Senator Corver. What have we done to better acquaint ourselves
with the planning techniques and models of various foreign govern-
ments which may have had more progress in dealing with environ-
mental questions, and have been more sophisticated and sensitive to
these considerations for a longer period of time?

What are you doing to review their activities in order to enhance
your own efforts?

Dr. Tariey. I believe the most mature——

Senator CuLver. Let me interrupt you briefly. We will take a 2-min-
ute recess.

[ Brief recess.|

Senator CuLver. Go ahead.

Dr. Tarrey. I believe the most senior environmental agency in the
world today is that of Sweden. Last week the minister of the environ-
ment for Sweden and my counterpart, the deputy for research, were
in Washington. We held a discussion. They were looking to us for ad-
vice as to how they could conduct long-range planning.

They were very interested in carrying away copies of our 5-year
plan entitled “Environmental Research Outlook, Fiscal Year 1976-80."

Senator CorLyver. They had no comparable effort ?

Dr. Tareey. They had no comparable effort. They were pleased that
we did becanse it will enable them to eliminate research projects which
we have said we will be doing, and I have, in turn, asked them if they
please would play out their 5-year plan.

The West German (Government has approached us within the last
4 months, to find out how we have done it. They might use it as a model.

Certain countries with even worse environmental pollution problems
than ours are also interested, I am afraid on that score we are out in the
front.

Senator Curver. I saw your public statement about the OTA re-
view of EPA’s 5-year plan. How do you feel about that eritique?

What would you like to say by way of elaboration for the record ?

Dr. Tavrey, I ean find no fault with the list of problems outlined
in the OTA document. T tend to view it as a list of the environmental
research that ought to be done. Indeed, there are very few things that
I can add to that list.

But it is without resource constraint. My purpose was to build a
document which would enable me to not only defend the budget, but
provide guidance as to how that budget should be distributed and,
therefore, I began with a not overly generous estimate of the resources
I was going to have in the future.

Planning research is not. a linear process; that is, if I get 10 percent
less funds than I anticipate, T don't cut all of my programs 10 percent,

Similarly. if T get 10 percent more, I may add a different program,
rather than increase all of them 10 percent.

In fact, because I add a program, I may. be forced to cut others to
be sure that the new one is adequately funded.

Therefore, my 5-vear plan, because it is tied in with the budget proce-
ess, never pretended to lay out all of the research that ought to be done.
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I think the OTA document is perhaps the most comprehensive list
of environmental problems since perhaps the 1967 American Chemical
Society document “Cleaning the Environment” or some of the docu-
ments issued out of the White House and the Congress in the period
of 1967-T1.

I anticipate we are going to be using portions of it over the next
few years.

Senator Curver. Is there any other rebuttal or reply you would like
to make to the OTA eritique, other than the fact that its strategy was
too ambitious for reasonably anticipated resources to attack?

Dr. Tacrey. Rebuttal is perhaps the wrong word. There was a mis-
understanding as to whether our document included all research being
performed within EPA or just that within the Office of Research and
Development,

I did not presume to tell my fellow Assistant Administrators how
they might take their study funds, from which they conduct a smaller
research and development program than mine, and tell them how they
ought to spend it.

Some of the advice given by the OTA document, I think, is directly
applicable to the Office of Planning and Management which conducts
economie impact studies and the like.

But in the main, I felt that the OTA document was a valid and
worthwhile contribution to this evolving planning process.

Senator Curver. What has been the number of authorized positions
in the Office of Research and Development from 1971 to date?

Miss Davy. We have dropped from about 2,000,

Dr. Tartrey. In 1976, it was 1,834 authorized positions. In 1971, T
would guess that it was better than 2,000.

Senator Curver. You have actually dropped ?

Dr. Tarcey. Yes. We have dropped.

Senator Curver. How many of these were devoted to long-term en-
vironmental problems of the future ?

Miss Davy. You can’t really separate the people that way. Basi-
cally, the cuts came in a series.

Senator Curver. I am sorry ?

Miss Davy. Certain programs were reduced. Particularly in tech-
nology areas in waste treatment we received a personnel cut. In the
radiation area we also received one.

But the skills really aren’t associated with programs themselves.
What the impact of being in a shrinking, if you will, personnel ceil-
ing means is that we have been unable, as new programs come on, to
recruit the skills that we need to supplement our expanding programs.

It has had a dramatic impact on the effects program particularly,
which are where the longer term research is conducted. Tt has been
definitely a limiting factor.

Dr. Tavrey. Mr. Chairman, this separation into long-range research
and quick responses to the agency is really artificial.

The effects of the PCB’s that we now see in the Hudson River and
the Great Lakes were found through research. OQur ability to provide
immediate response to the agency’s need for expertise today, was devel-
oped over a period from 1967 until about 1972.
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At that time, what was essentially a 4- to 5-year research program
was ended because we felt we had bounded the problem. There was
a voluntary industry agreement that PCB’s would no longer be gen-
erally released into the environment. -

Suddenly, the fruits of a long-term research program had become of
immediate interest to the agency.

I would be hard pressed in an accounting exercise to say whether
the expertise that has been developed on PCB’s should be changed to
long-term research which is now phased down or to quick, immediate
response to agency needs.

Senator CoLver. What would be the optimum authorization levels
of personnel and funding for environmental research ?

Obviously, and good bureaucrat wounld want all that the traffic would
bear and more, but do you have any ballpark figures?

You have been up against the magnitude of the challenge and you
have seen the limitations of meeting the necessary objectives of your
department.

Vhat kind of thoughts do you have about authorized personnel and
funding levels?

Dr. Tartey. Mr. Chairman, rather than give the bureaucratic an-
swer of more or double or 10 percent increase each year forever, I think
I would rather pick certain areas where I think additional funds
would be needed.

I understand that at one point Congressman Oberstar added a $5-
million revolving fund so that the agency could provide for immediate
response needs.

This was recognizing that the impact of asbestos on the Duluth
laboratory had taken 30 percent of its manpower for a year. In the
ORD response to the kepone incident, 1 believe the agency has now
committed $1.65 million. Of that, $1.35 million has come out of the
Office of Research and Development.

If a revolving fund had been available dedicated to emergency re-
sponse, I would not be in the position of reprograming money that
I feel ought to go to research and development for agency needs.

In other areas where we have begun programs that look promis-
ing, I would like increased funds to carry them to completion. But
I don’t think I can give you a blanket double my budget. double the
number of people.

I do not think that we could absorb large, generalized chunks of
money. I think it would be better to have targeted increases.

Senator CurLver. What kind of—in an ideal world—structural and
institutional changes would you envision to more effectively perform
this function of research and development within the Government ?

Would there be any advantages in creating one or several national
environmental laboratories attached to the Office of Research and De-
velopment at EPA, as the National Institutes of Health are attached
to HEW ? Should such laboratories be more independent, similar to
the arrangement at Argonne, Brookhaven, and ERDA ?

What sort of thoughts do you have for us in this regard?

Dr. Tarrey. I believe that we are going to find over the next 5 to 10
years that of the problems this country is going to face, problems
for which research and development might be able to offer possible
solutions or at least bound the problems, fewer and fewer of them are
going to come under the province of only one agency.
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I sincerely believe that interagency coordination—with a lead agency
getting the funding, passing it through and managing it with Congress
and the Office of Management and Budget accounting as a court of
appeal—will allow this country to take the limited resources that we
are going to have and most effectively utilize them.

H[u-l]hutll\ for my program, I would like to see exploration of a
contractor laboratory operation, not to replace the Federal laboratory
system we have now, but to supplement it and complement them.

I have mixed feelings on national environmental laboratories. On
the one hand, I can see them as offering the possible site for the con-
duct of the long-range basic research on the environment that I think
we need.

But, on the other hand, T can also see them as being insnlated from
the need to produce answers in a time frame and a forum that will be
useful for the Congress and the administration in making their
decisions.

So while I believe some changes in organizational and management
structure are needed, I am not convinced that the national environ-
mental laboratories are the way to go.

Senator Curver. What kind of current interaction do you have with
the Congressional Budget Office in terms of its 5-year planning
obligations?

Do you have any ongoing coordination with that organization?

Miss Davy. No.

Dr. Tavrey. I am aware of the exercises that they have performed,
but I don’t believe in this first year’s planning exercise they have
reached down to the level of detail that would enable us to have effec-
tive coordination.

Miss Davy. They contacted us during the budget process last year.
That was just really to touch base on specific issues. There has been no
attempt made to coordinate our plan with them.

Dr. Tarrey. I believe Mr. Castle, Assistant Director of the CBO,
who has responsibility for our agency, does intend to get more detail
on what the environmental and research llo\ elopment effort thr oughout
the Government ought to be. However, I don't know that he has yet
done so.

Senator Curver. When I was in the House of Representatives, 1
served on a committee to modernize committee jurisdictions.

One of the things I was trying to develop was a foresight capability
among the congressional committees in order to institutionalize a proc-
ess W hm‘(‘h\ we would be exposed to longer term implications of cur-
rent trends. This w ould let us consider future public policy issues and

various future scenarios and so on,

I feel that the cost and waste which result from our dealing with
obsolete data banks, and from not getting out ahead of any of these
problems, are just incalculable.

On a more systematic basis, what feedback system do yon see in
terms of your agency hmng able to cross the border of appropriate
committee jurisdiction ?

Obviously the Senate Public Works and other committees would be
primary. Your agency cuts across so many different committees.

Have you given any consideration to taking one-half dozen major,
pntontmi public policy questions on the horizon and working with

T0-397T O -77T -3
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committee staff to structure hearings in order to develop more aware-
ness by the committee of the need to get out ahead and to start for-
mulating public policy in anticipation of the requirements and
pressures ?

Have you given some thought about such a shared coordination role?

Dr. Taviey. It is an appealing, attractive idea, Mr. Chairman.

I think we will be taking you up on it.

My personal feeling—and it i1s shared by many of my colleagues
within the Office of Research and Development—is that within 5 years
we will be spending more of our agency’s attention not on immediate
toxic effects of the particular pollutants, but trying to control the
adverse effects of chronic exposure to low-level contaminants. These
may have delayed irreversible effects such as carcinogenesis, muta-
genesis, damage to the central nervous system, and the like. In order
to establish the data base for effective action 5 or 10 years hence, we
must. conduct or begin to conduct the necessary research now.

But in order to build the constituency, I shall need first to get the
budget and then to defend it. Between now and then, I am obligated to
document that we have something more than a hunch.

We are now constructing position papers, laying out what we feel
the research program ought to be, what the final products of that
research will be and communicating within the agency, within the
executive branch of the Government and I anticipate with congres-
sional staffs. Realistically, I doubt that we will be able to do all the
R. & D. ourselves,

Senator Curver. I am very sorry. I have to leave for the Clean Air
Act Conference. I have a significant number of questions that T would
like to have answered for the record. I also have some questions for
Dr. Sansom if he would be kind enough to remain.

I would like to ask Mr. Whiteside. our counsel, to come forward
and continue the hearing.

Would that be possible? T will go to the conference and make a
quorum and try to ecome back. T hope we will view this as just an
initial get-together becanse I would like to work more closely with
you in some of these areas.

I think there is much that we can do to more effectively develop
a program that is received well here in the Congress, too.

I think so often we do these things in a vacuum. Consequently, a lot
of good work dies, and the rest of the country suffers from the in-
adequacy of the publie policy.

So T would like to view this as just an initial exchange. and we can
get together again both informally and formally.

Mr. Whiteside from the committee staff, and Mr. Oshlo from my
staff will stay.

I would like to get through a lot of these questions that T have for
you. If we run out of time, perhaps we will submit some of them to
you, and you could give us written answers for the record.

Dr. Tarrey. Delighted. _

Senator Curver. Dr. Sansom, wounld that be agreeable to you ?

Mr. Sansoa. Yes.

Senator Curver. I will tryv to come back.

Mr. Wrarresme. On the research coordination question there seems
to be some questions about the lead agency role.
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In the energy area, it seems to be quite clear that you have a leading
role, and in ozone health effects, you seem to be developing that, but
those were your two examples.

It does not seem to be clear that EPA is the Federal lead agency
for environmental research. Is that correct? If so, how could we clarify
this legislatively ?

Dr. TarLey. Mr. Whiteside, two responses: The first is that not only
was EPA made the lead agency for the short-term effects research
program of ozone depletion, but at a later meeting of the old Federal
Council for Science and Technology, that council concluded that EPA
should become the lead agency for 15- or 20-year programs on atmos-
pheric research. That is to say we had done our job well in energy and
that we appeared to be doing it well for the short-term program.

The ozone issue has exposed the fact that we don’t have an ade-
quate basic understanding of the atmosphere and it was decided that
EPA ought to have the lead for that despite the fact that NOAA
and NASA would be the ones conducting most of the research.

The Congress, specifically the House Science and Technology Com-
mittee, did consider in the 1977 authorization legislation for the Envi-
ronmental Protection Agency’s research program a specific amend-
ment that EPA would be given the responsibility for coordinating
environmental research throughout the Federal Government. but it
was struck in the full committee.

So at present there is no legislative mandate for EPA to be the lead
agency.

Mr. Warresioe. Does that mean you would find it useful to have that
type of language in the legislation somewhere, undergirding the EPA
program !

That provision was struck not for legislative reasons, but for juris-
dictional reasons and I am just wondering whether there is some way
your basic legislative undergirding could be st rengthened.

Dr. Tattey. Mr. Whiteside, if we are unable to achieve effective
coordination through the lead agency concept, then I think that per-
haps some agency should be designated as the lead. But T don’t think
we have explored lead agency and other forms of coordination.

Miss Dary. I think you hit it on the head when you said the amend-
ment was dropped for jurisdictional reasons. That was a legitimate
reason. As I pointed out in my earlier comments, the environmental
definition covers everything. I think that when you give someone
authority that covers everything, it becomes diluted because it is im-
possible to actually carry it out. Before our charter is changed or some
kind of broader based authority given, I think a more specific defini-
tion as to what environmental area is should be coupled with it.

That way we would not have to cover everything that every other
agency has a legitimate role in enforcing.

I think that is the key thing as far as jurisdiction goes.

That is why the lead concept is one way of handling it because what
you are doing is identifying key problems with environmental focus
which do cross agency lines and, therefore, you establish a lead agency
that would pass through funds.

I would underscore passthrough funds because that is the means of
control, of leverage that you would have.
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Dr. Tariey. Mr. Whiteside, let me also add that T would like some
environmental problems to be coordinated by an agency other than
EPA to demonstrate that it will work that way.

For instance, T would anticipate in the next 3 to 5 years that the
production of food and fiber without severely impacting on the
Nation’s energy, water and environmental resources is going to be a
severe problem.

[ believe that USDA should have the lead for coordinating the solu-
tion to that particular difficulty.

Mr. Warresme. The question comes up in areas such as the ozone
area, especially where you have passthrough funds. In that particular
case, how much funding was added to your agency budget in order to
handle this new problem ?

Dr. Tarrey. Mr. Whiteside, the basic program, biological and clima-
tological effects program is funded entirely from within our 1976 and
1977 appropriations. The $4 million we are passing to the other agen-
cies comes at the expense of our own research.

Mr. Warresie. Could T ask Dr. Barth whether he finds that to be a
problem in continuing his program ?

Dr. Barri. Obviously, it is a problem becaunse we had planned on the
availability of those funds for other research efforts, In my judgment,
it was not possible to take the funds from a proper mix across our
total program.

For example, in the health and ecological area, due to the time
constraints on getting the money, we had to go to areas where funds
could be decommitted because they had not yet been obligated. This
led to one part of our program taking the majority of the cut just
because of the time constraints.

Mr. Warresioe. Which part was that ?

Dr. Barri. The part that took the most severe cut in 1976 was our
air health epidemiology program.

Mr. Warresioe. It seems to me in Dr. Talley’s testimony he men-
tioned that as one of the areas that he felt was understaffed already.
Is that correct ?

Miss Dary. That cut wounld not affect the number of people onboard.
It was a cut in extramural effort. When we go into the reprograming,
we first look to the low priority programs and the extramural pro-
grams which we have not committed. That means we don’t have to
cancel a contract or ongoing work and those are the candidate areas
yon would use for reprograming.

Mr. Wurresie. So the main effect of this wonld then be to turn pro-
grams on and off, giving an absence of long-range continuity of ex-
tramural programs? Is that the kind of effect you get?

Miss Dary. That is correct.

Dr. Tarrey. Yes, sir; that is true. The time constraint was simply
that a group of about 100 experts from 9 or 10 Federal agencies had
been working for 3 or 4 months planning the research program and
contract proposals and grant applications were being readied and hard
sources of funds had to be identified within a week’s time or that effort
would come to naught.

Miss Davy. I think it is also important to point out that this is one
program where time is critical. It is aimed at providing the data that
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the Administrator is going to need for a decision in 2 years. Therefore,
it was very important that those contracts get out the door in this
time frame. 1

Mr. Warresme. I am not trying to underrate the importance of this
program. I am just trying to see how it was dealt with. That leads to
the last question we have here in this series on decisionmaking. I think
it might be a question that you would want to answer for the record.

Have the results of your long-term environmental research been ade-
quately factored into Federal decisionmaking at EPA and elsewhere?
Please give examples.

I recall a report that EPA put out a couple of years ago about long-
range environmental problems that identified maybe 14 or 15 areas of
problems that were emerging, “Development of Predictions of Future
Pollution Problems, March 1974.”

That predates you Dr. Talley, at EPA, but I am sure you would be
able to check on what happened to that.

Dr. TaLrey. As you know, Mr, Whiteside, this report was brought to
my attention by this panel. It was very interesting last week to read
their list of the problems identified in 1974. T am pleased that, com-
pletely independent of this work, the research program which we have
under way includes in one way or another all 10 major areas. In fact,
some of them have been given increased emphasis in our 1977 planning.

Mr. Warresme. Let us turn to research planning. In terms of deci-
sionmaking in other offices of EPA, I wonder if you might get a chance
to look into that a little bit and report back to us for the record on a
problem-by-problem basis.

Dr. Tarrey. We would be delighted to comment for the record.

Mr, Warresme. 1 have a few more questions, if you have about 5
more minutes, Dr. Talley.

The first one is to what extent are ecosystems being used as early
warning systems for environmental problems by setting aside a variety
of ecosystem types for baseline monitoring ?

Dr. Barra. We have some programs ongoing in that area and we
also have some additional programs planned which are pertinent.

I think that the answer to ¢he question, with regard to our ongoing
program that is most pertinent, is a program which we call mussel
watch which is operated out of our Narragansett Ecology Laboratory.
The purpose is at, I believe, 25 selected sites, to sample a single kind of
shellfish, a mussel, and to determine the buildup of various kinds of
pollutants in the flesh of these mussels.

This, I think, does constitute an early warning system because as we
detect things building up in the mussels, we then begin to search for
reasons for this and do a little extrapolation to determine whether or
not we are moving into a situation where we might have unacceptable
adverse effects.

Dr. Tartey. We will examine it and submit it for the record, but I
believe it is four types. The materials that we are looking for are the
heavy metals, the hydrocarbons, the radio nucleics and chlorinated
organics, This, as Dr. Barth mentioned. is a worldwide program. There
is no reason why we cannot use other bioaccumulating species as
indicators.
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[Dr. Talley supplied the following for the record:]

Question. What specific toxicants are being measured in the ‘“Mussel Watch”
monitoring system, and what organisms are being sampled?

Answer. A species of edible clam, M ylilus edulis, was chosen for monitoring
because it has a widespread distribution in the world’s oceans. The ““Mussel
Watch” monitoring program is just beginning in this country, and 35 stations
have now been set up. Efforts are being made to expand this program to an inter-
national one. Tissue residues are analyzed for petroleum hydrocarbons, chlorinated
hydrocarbons (PCB, pesticides), heavy metals (cadium, mercury, zine, copper,
etc.), and radionuclides.

Mr. Warresie. You sort of touched on the next question when you
said other assistant administrators do research and planning also. But
perhaps you can amplify. In order to get the background for impend-
ing regulatory decisions, shouldn’t there be a mechanism for assessing
social and economic impacts as well as the physical, biological, and
chemical effects that are included in the scientific and technological
assessment reports?

Dr. Tavrey. Mr. Whiteside, T agree that sort of an assessment is an
internal requirement in the Agency, where we are permitted by law.
Program offices and the Office of Planning and Management contain
by far the largest percentage of Ph. D.’s, economists, and similar pro-
fessionals. It is the offices’ responsibility, as they propose regulation,
to assess the cost, the impact in terms of the economy and, where pos-
sible, the society as a whole.

Mr. Warresie. Wouldn't it be useful to group pollutants and toxies
and look at them in terms of those that share a common biochemical
geochemical cycle instead of one by one, as in the so-called pollutant-
of-the-month approach?

Dr. Bartn. Tagree completely. Our plans for the future are definitely
to deal more and more with complex wastes, just as they are found in
nature. These are the kinds of wastes that human beings are exposed
to. Also various flora and fauna in our terrestrial ecology and aquatic
ecology systems are exposed to the complex wastes. We have already
started these programs, we will be pushing more into these areas in the
future—we will try to develop methods for dealing with the complex
wastes by first dealing with the total wastes as the materials are put
into the environment. Then we will attempt to separate these wastes
into groups of similar chemical and materials just as indicated.

So T agree 100 percent. We do need to move in this direction, and
we are.

Mr. Warresme. Thank you.

That is the end of the questions we have here right now. There may
be a few more that will arise as we look through the testimony. I hope
you will accept them and perhaps answer them in writing, in due
course.

I just wonder if you, Dr. Talley, or any of the witnesses with you,
would like to make a closing statement before you depart? Then we
will continue with the questioning of Dr. Sansom for a few minutes
because I know vou have to leave.

Dr. Taveey. T hope that you will pass all my comments to the chair-
man when he returns. T am pleased at the opportunity to come here
today and diseuss what we have attempted to do so far, in terms of
long-range planning.

I think the country will be well served as more and more elements
get involved in planning. Long-range planning should not begin and
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end with the research arm of the Agency, but should finally culminate
in some sort of continuing organic, continually being reexamined
national policy for enhancement and preservation of environmental
quality.

I think that the dialogue we have had here today is a very produc-
tive first step in the communication between my office and the Senate.

Mr. Warresme. Thank you for coming. I am sure Senator Culver
would thank you if he could be back here. It looks like he is going to
spend the morning on air pollution itself.

Thank youn again.

Dr. Sansom, if you would give us about 15 more minutes or so of
your valuable time, we would appreciate it. If you do have a time
constraint. we would be glad to know about that. Is there any problem?

Mr. Saxsom. I would like to leave in about 15 minutes.

Mr. Warresie. All right.

We are particularly interested in the fact that you worked on the
OTA assessment of the EPA 5-year plan. In reading that assessment,
I just wonder whether the conclusions that OTA reached aren’t a bit
harsh considering that it was EPA’s first try at such a plan.

Mr. Sansom. I think you have to reflect in reaching a conclusion like
that the number of outside experts that were involved in the three-
panel effort to review the plan and in a considerable effort on the part
of the Office of Technology Assessment staff to tone down the views
of these outside experts.

I was the chairman of one of three panels, the overview panel, but I
can only report to you that the strong words that survive in the docu-
ment were those of the outside experts. I would be reluctant for bu-
reaucratic or any other reasons to temper that outside advice.

I think that it was clear in all of the three panels. I not only was
chairman of one of the panels, but I observed the other two, that the
group felt that the document in the sense of laying out objectives and
coupling budget levels with delivering objectives and allowing some
people to understand the issues that have been discussed this morning
in terms of funding levels, people over a 5-year time frame, that the
plan did not do that job.

[ can’t report to you that there was any significant group of three
panels that said that it did.

Mr. Wirrresme. You are saying the report was already tempered by
the time it reached print ?

Mr. Sansom. Yes, I think it was. T agree with one of the points.
There also. at the staff level, an effort to add the word “long-range.” In
my prepared remarks, I tried to get into the issue of definitions and
Mr. Talley mentioned that I think in this area of chronic exposures
to low level of pollutants.

These are the kinds of generic environmental problems that need
more definition by EPA in a document like this so that the public can
understand what would happen if we funded another 10 epidemi-
ologists in more toxicological work on why more pollutants? How far
would that get the country? What would we find out?

I think this is what the group of panels were looking for or alterna-
tively within a budget restraint, if you reduced the support and put
more in the technological effects, what would you get for it? It was
those kind of trade offs that the document didn’t permit the panelists
to grapple with.
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Mr. Warresme. Then, in terms of what Miss Daly said. perhaps
the document didn’t have a sufficient. level of detail for you to attach
dollars to options in the various programs. J

Mr. Sansom. I think it is more than that. T have been involved in
these things on the defense and national security side. It has to have a
framework so you can understand, Mr. Talley said one law was tech-
nology, one law was health effects.

I disagree with that. They seem to have elements of both. The issue
is conceptually what should be the relative emphasis naturally in these
two areas, So I think that is what the document ought to try to lay
out. It is not producing a compendium of end research projects. It is
rather doing that in some overall context that a Senator or Congress-
man or high-level administrator or the public can deal with.

Mr. Warresme. I wonder whether you have any suggestions on the
way the Agency is structured to deal with these things; there was
some restructuring in 1975, and Congressman Brown’s committee, in
looking at that, suggested that be given a chance to work. That seems
reasonable. y '

I wonder if you think that on the whole it provides a reasonable
basis for further progress, or are there specific things you might sug-
gest that could enhance its chance of success?

Mr. Sansos. I am sorry. Are you talking about ORD ?

Mr. WaiTesie. Yes.

Mr. Sansom. I think the feeling of the panelists was, as Congress-
man Brown's effort concluded, that it ought to be given a chance to
work. I think only in the socioeconomic area was there a major concern
that the breaking up of this group and its dispersion might organiza-
tionally jeopardize the ability to grapple with the socioeconomic issues
related to clean up.

Mr. Warresipe. I was curious in looking at this 5-year plan that
there was a chart, a table on various subprograms, 14 different sub-
programs, you may recall. There seems to be one sort of structure,
conceptually, in terms of problems and there seems to be an entirely
different structure, organizationally.

Mr. Saxsom. No. I think that was a major difficulty that the panel-
ists had, that the budget line items presented in this document were
not really or didn't really say anything. They really didn’t divulge
the relative program emphasis in these areas. This goes back to what
I call the consensual framework.

You have to start with some definition of these areas and then relate
the budget definitions to the—are you worried about the immediate
toxic effects or the chronic effects.

If you break out the health effects in that way, then the ecological
effects, then you start to see the budget related to some of the real issues
that Mr. Talley was discussing this morning.

Mr. Wrrresme. If there was some coincidence between these goals
and budget line items, would you be able to track these things a little
better?

Mr. Saxsom. Yes. We actually went back to the project level and
built up the budget in ways that they found more meaningful. These
didn’t survive in the final record.
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[ think it sounded, from what the ORD people said, that that is
what they are trying to do for the next plan. The detail has to be
grouped 1n some useful way.

Mr. Warresme. Going to a different kind of question, in terms of
resources, I was surprised to hear that despite a cut of 10 percent in
EPA’s research personnel, the Agency doesn’t seem to be arguing
strongly that they really need more people inside the Agency to do
their testing. How do you feel about that?

Mr. Sansoar. I think the OTA panelists felt that there was, despite
their confusion and inability to grapple with the tradeoffs the way
they wanted to, a presumption of inadequate resources, particularly
in the transport area, in the monitoring and in the health effects area.

They felt there might be a presumption of too much effort in the
technology area. They didn’t go to the issue, and T am not prepared
to go to the issue of inside versus outside research. I think Mr. Talley
is in a better position to judge that.

But I think overall, there ought to be more resources.

Mr. Winrresioe. That, from what you say, is especially true in the
long-range kind of things. Health and ecological effects is where most
of the long-range research occurs. Is that right?

Mr. Saxsoa. That is right. T think that the example Mr. Talley
eave, I think it was PCB’s, were long range became short range, in-
dicates that that word should be used very carefully by anyone who
is trying to critique EPA’s program.

I think that better to use other words and talk about it in those terms
than it is to say long range.

Mr. Warrese. You also mentioned the OTA report’s conclusion
that maybe EPA should not do so much in terms of technology devel-
opment. I wonder if you feel qualified to compare this with the ac-
tivities of other agencies in energy technology development? And,
I wonder if it really is inappropriate since we do have very significant
Federal involvement in development of potential sources of pollution,
or whether it is not quite reasonable to have Federal invalvement in
development of pollution control as well.

Mr. Saxsoy. You mean the other agencies involved in that?

Mr. Warresior. Yes. In other words, other agencies are ¢ eveloping
energy sources. Is it really unreasonable for EPA to be developing
control technologies to go with those sources?

Mr. Saxsoar. I think that, one, to come up with more resources in
ORD. the ccological effects, other areas other than technology. the
much larger budgets—Mr. Talley’s budget is about a quarter of a
billion dollars. The fossil energy budget of ERDA, just in the coal
conversion area, is half of a billion dollars a year.

So T think to take the SO, scerubber, which is the big budget item
in EPA’s budget, before it was ever— I don’t want to suggest EPA
should have had that program, but now it may be time to move that
program over to ERDA and couple it with the gasification and that
type of program that they have.

T don't know how that issue would get addressed. Tt would have to
be an OMB issue, or the Congress would have to address it.

Mr. Wirresioe. T wasn't talking so much about where that develop-
ment would be located. There are arguments one way or the other on
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that, whether there should be involvement in the development of con-
trol technology, as such, by the Federal Government.

For example, the OTA study implied that the program on sulfur
dioxide scrubbers has pretty much been completed ; it is on the runout
phase. T just wonder whether we shouldn’t have an equivalent pro-
gram coming up on, let us say nitrogen oxide control from stationary
sources? L

Mr. Sansom. I think there is a need for EPA involvement in the
technology area in ORD, if that is what You are asking. But T think
when it comes to the budget numbers, the ORD d-year plan, the only
option, the only variant they had in their S-year plan was the tech-
nology variant,

It had a water control technology of R. & D. in the late seventies.
I think what the panels are saying is not that she should get out of the
business, but maybe their role should be more in diagnosing based upon
the analysis of the emissions in certain industries where the technology
problems, surfacing now, that maybe somebody else should fund that
research,

Mr. Wirresme. Suppose we remove that budget constraint and talk
in terms of policy rather than just policy under a confined budget. If
there are these tasks that need to be done. environmentally speaking,
and EPA were able to expand its budget adequately to do that, would
that seem like a reasonable course of action to you?

Mr. Saxsom. There is nothing inherently contradictory about it ex-
cept the difficulty is a real one in that there is a budget constraint, and,
in my own personal view, the increment of resources should go into
the health effects and ecological effects and the monitoring, long-range
transport, and that kind of area and not in the technology area,

Whereas ERDA has a $5 billion per annum budget, they have solar
technology, conservation, advanced automotive car system program;
if you are going to talk about control on anything, it 1s going to be on
one of those technologies or some derivative of the current technology.

So it is hard for me to go as far as you are trying to get me to go,
to say that EPA has to have a major technology program. I think in
the scrubbing issue, which was the biggest regulatory issue other than
the catalyst that I was involved in with EPA., EPA’s research was
essential.

They have to have the option of doing that to protect its regula-
tory mission, )

Mr. Warresme. Do you think we would have scrubbers being in-
stalled today, to the degree that they are, if we had not had that EPA
research and development program?

Mr. Saxsom. I have reflected on that quite a lot. It is interesting that
the two most successful SO, serubbing demonstrations were done with-
out EPA funding: one in Japan, that I relied on. In fact, the three
most successful ones, the first one that I relied on in pushing the serub-
ber at EPA was the Japanese plant; the second one was the last, an
electric plant at Louisville, Ky., which did not receive EPA funding
until after they had already achieved breakthrough, and they got some
sludge funding recently. _ ]

The third one was at the Mohave plant, at the southern California
Edison. All of these were totally private efforts, EPA moneys for tech-
nology for hardware went to the EPA.




I always had trouble with that. The best spent money EPA ex-
pended in the SO. scrubbing area was not on the hardware, but on the
technical seminars that ORD held and still holds, bringing together
the scientific and engineering community.

I remember one particular conference in New Orleans, where they
were talking about the technical issues in addressing these in the scien-
tific papers. This was absolutely indispensable to communicating
within the engineering community to what could be achieved with the
scrubber.

I think those bucks are better spent than the hardware dollars.

Mr. Warresme. One other question, in a little different framework.

Do you have an opinion as to the general concept of national envi-
ronmental laboratories, as suggested by Gordon MacDonald and
others?

Mr. Sansoar. I think that the strength of long-range research is
what it derives from the stress of the effort to find out what is happen-
ing in issues like kepone. I think there is a lot of drawbacks to having
that kind of isolated activity.

I would agree with the more diplomatic position taken by Mr.
Talley, that I think the strength of the research program, long-range
research programs derives a lot of strength from its involvement in
trying to see and understand the problems that are occurring today.

I don’t see why those two can’t be compatible in the ORD framework.

I am also aware, through some of the work that we are involved with
with ERDA. that there are a lot of problems of the fossilization in
some of these research centers—I don’t want to get into the names.
But there is a need for flexibility in some of these inherited long-
standing research centers that don’t have that kind of flexibility.

Mr. Witrresioe. There seems to be some sort of in-between models
that exist in Government. The National Institutes of Health. I think,
is closer to HEW than the ERDA Laboratories are to ERDA. Is
that correct?

Mr. Sansoar. That is right. I don’t really have any firsthand ex-
perience there. So I wouldn’t want to comment. I can’t say that there
is any reason to conclude the utility of such an institution.

Mr. Warmesioe. You have warned about the detachment, getting
too far from the Agency.

We skipped an opportunity to talk about funding and personnel.
You spoke of $250 million research budget at EPA, and if we look
at the total Federal environmental research budget it would be sig-
nificantly larger than that, no matter how he defined it.

T wonder if vou have a sense as to the adequacy of it and as to
whether a specific higher level would be a level that we could feel
would be adequate for a national policy of anticipating environmental
problems and developing solutions to them before it is too late.

Mr. Saxsoa. T was appalled to hear what was done in the way of
coming up with budget funds for—was it kepone or one of the other
examples you went through with Mr. Talley? Here at the time most
people are concerned about these air pollutant effects EPA was taking
money out of that program to fund a crisis.

The OTA panel felt there ought to be this separate budget account
for these pollutant-of-the-month elements. That is evidence of a budget
constraint richt there.
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Whether you want to say, I would be comfortable with the 10 per-
cent increase and I might even go to 20, but I would like to know a
lot more about these budget categories than we are able to find out at
the OTA assessment, before I go that far,

Mr. Warresioe. Along that line, this particular hearing has come
at the end of a series of hearings focused on long-range, future con-
cerns, while the committee is concerned with EPA’s budget in its
totality.

One of the points that keeps being made is that the long-range suf-
fers because the short-range concerns do drain resources,

_There are four deputy assistant administrators in various areas in
ORD, now. I wonder if there should be fifth one created which office
would have a specific responsibility and funding for long-range types
of problems,

Would that be a structural change that would help to assure con-
tinuity and visibility for that aspect of the program ?

Mr. Saxsom. T think that is a possible reform that would have
utility. Having been in the kind of position Dr. Talley was in, T would
be reluctant to see the Congress specifically require that. It might be a
special assistant. You see in the health and ecological effects area where
most of the money would be called long-range, you could have prob-
lems with having one deputy administrator who had a charter there
but didn’t have the budget.

There is a lot issues that would have to be resolved. But that could
be a solution.

Mr. Wrrresme. T don’t think the Congress is planning to reorganize
the charter of the Agency. But we may, in fact, discuss with them from
time to time some of these ideas and see how we can get further
progress,

Do you have any further remarks you would like to make?

Mr. Sansoa. One clarification; that is, T think Mr. Talley and the
OTA report both raised this need for a personnel reform to permit
ORD to function like ERDA in the way it hires people and pays
people, if you are going to get medical doctors, and so on. the people
of that caliber in the research program. I think that is the kind of
reform that is long overdue,

Mr. Warresie. Can you be specific as to the nature of that reform?

Mr. Saxsom. I am not an expert in all of the civil service proceed-
ings, but ERDA operates under completely different controls on grade
levels and salaries than EPA does,

I think ORD should be treated like ERDA. let me just leave it at
that. BN

That is all T have. T appreciate the opportunity of discussing it
with you. y

Mr. Warresme. Thank you for coming, especially on short notice
We appreciate the testimony this morning.

[Dr. Talley’s responses to written questions follows:]
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In what specific areas of research under EPA
jurisdiction is there a need for additicnal
funds and personnel? What increases would be
required to reach optimum levels? What are the
obstacles to reaching these levels?

While nearly all of our research areas could

be significantly improved through increased
funding and staffing, current priority areas
include scientific and engineering support for
the Effluent Guidelines Program, resolution of
the potential sulfate aerosol problem, completion
of the national analysis of carcinogens in

air and drinking water, development of a range
of cost-effective controls for nonpoint=source
water pollution, and building sound information
bases to support the new requirements in toxics
control and resource conservation and recovery.

It is estimated that to adecuately respond to
these areas, an increase of 30 to 50 million
dollars annually for a few years would be
necessary, supplemented by up to 100 new positions.

The overriding obstacle in expanding research
programs of this nature is personnel recruitment.
This is caused by a combination of inflexibilities
in the Federal personnel system and a basic
shortage of appropriate skills in the employment
market.

Due to personnel system inflexibilities, it is
difficult to make shift in skill-mix in short
periods of time. Further program requirements

for skills must therefore be anticipated through
long-range planning so that desired personnel

can be hired and gain experience in an appropr iate
time frame.

Certain constraints on flexibility in hiring
researchers with the right capabilities are
already critical. One of these is the ability
to hire medical doctors. The current Civil
Service salary structure simply does not provide
the monetary incentive to attract and retain
highly gualified and experienced physicians.

One way of relieving these constraints is to
supplement our current Civil Service laboratories
with a contract laboratory system, like that of
the Energy Research and Development Administration.
The ability to recruit and maintain highly
gualified scientific staffe is greatly enhanced

in such a system.
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A related problem in research capabilities is
the lack of expertise in certain critical
skills. For example, ORD and other research
organizations have a clear need for epidemiolo-
gists, but there is a very small number of
epidemiologists in the country and the supply is
not rapidly increasing.

The Committee might hold hearings next year on several
specific major long-term public policy guestions
related to the environment, and the researcn that
will be needed to address these issues in due course.
1f so, which problems would you suggest we address?

The following are five potential major issues:

(1) what price growth? Where, if at all, should
there be restraints or redirection? Should
EPA play a major role in these determinations?

(2) To what extent are regulations vs incen—
tives (or requests lacking the force of
law) appropriate, desireable, or needed
for environmental protection? What reliance
should be placed on technological means of
controlling pollution, and who should develop
euch technology? Who or what should make those
decisions?

(3) Land use legislation, policy, federal role
and involvement, and scope of environmental
coverage — is the need real and necessary
to complete EPA authorizations for environ-
mental protection?

(4) what are the needs, justifications and
divisions of responsibilities in environ-
mental planning at the local, state, regional
and national levels? Do we need them all, if
so, what are their interrelationships?

(5) To what extent should other governmental missions
(i.e., energy development) be assessed and
monitored with respect to environmental impacts
by EPA? Should EPA be allowed to overview
and influence the plans of developing those
missions?

Have the results of your long-term environmental
research been adequately factored into Federal
decision-making at EPA and elsewhere? Please give
examples.
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EPA "long-term" research is primarily aimed

at quantifying health and ecological effects of
environmental pollutants. Outputs from this
part of the program are integral, routine inputs
to Agency regulatory activities, such as revising
ambient air and water quality standards and
registration of pesticides. Since ambient
standards are principally implemented by

the states and usually impact a broad range of
activities, the results permeate far beyond the
Federal establishment.

Specific examples are as follows:

The "Advance Notice for Proposed Rulemaking -
Organic Chemical Contaminants - Control Options
in Drinking Water” published in the Federal
Register July 14, 1976 was based on research
results produced or gathered by the water supply
research program of ORD. To accompany the
Notice, the Water Supply Research Division,
Municipal Environmental Research Laboratory,
ORD wrote an Interim Treatment Guide for the
Control of Chloroform and Other Trihalomethanes
S0 that municipalities could have alternative
control options available. This quide was
accompanied by a video cassette program which
discusses the control options.

We are currently doing research specifically
directed toward providing data for Agency
decisionmaking on (1) whether the current NO
national ambient air quality standard is protecting
the public health and (2) whether regulatory
action on selected sulfates is warranted,

An example of how our research results have
impacted decision-making in other Agencies deals
with gas bubble disease in fish. Because of ORD
research results, the U.S. Army Corps of Engineers
has expended over $10 million to modify dams on
the Snake and Columbia Rivers in an attempt to
reduce supersaturation and the resultant losses
of fish,

Although not all questions related to supersaturation
causes and effects have been answered and the

subject is still a problem of scientific interest,
enough data has been compiled and documented to enable
state and Federal officials to set standards for
protecting migratory fish in the nation's

waterways from this hazard.
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QUESTION: In March 1974, EPA published a report : "Develop-
ment of Predictions of Future Pollution Problems.”
Apparently you are doing research in all the
major areas which it identified. Is that a
result of management decisions based on that
report, or similar ones?

We were doing research in the major areas
identified in the 1974 report prior to the
initiation of the work the report documents. A
purpose of the study was to provide an aid in
establishing future research priorities. This
and similar type studies are one of the inputs
used in developing overall priorities and plans.
The recommendations of this particular study are
consistent with the later "Outlook Report”
published in 1976.

Dr. Talley spoke of a Federal coordinating
group (transcript page 320). Which twelve
agencies are members, and what specific problems
do they coordinate?

Public Law 94-282, the "National Science and
Technology Policy, Organization, and Priorities
Act of 1976" established the Federal Coordinating
Council for Science, Engineering, and Technology.
The Council is composed of the Director of the
Office of Science and Technology Policy and one
representative of each of the following Federal
agencies: Department of Agriculture, Department
of Commerce, Department of Defense, Department
of Health, Education, and Welfare, Department of
Housing and Urban Development, Department of the
Interior, Department of State, Department of
Transportation, Veterans' Administration,
National Aeronautics and Space Administra-

tion, National Science Foundation, Environmental
Protection Agency, and Energy Research and
Development Administration.

The FCCSET is comprised of 10 Committees and
their functions are as follows:

Earth and Natural Resources - Solid earth sciences, non-renewable
resources (including the areas of materials earlier covered by
COMAT) , land use, and water management.

Health and Medicine - Carcinogens and carcinogen testing, basic
research in biology and medicine, nutrition research, genetic
engineering, and protection of human subjects in conduct of
biomedical research.
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Food and Renewable Resources - World food and fiber production and
distribution: planning and coordination of basic research (utili-
zing Federal Advisory Committee with representatives from land
grant colleges, state experiment stations, etc.),  information

on nation's food research and delivery programs, improved manage-
ment and research of other renewable resources —— especially
fibers, forest products and non-edible oils.

Transportation and Communication - Improving and optimizing trans-
portation and communication systems: consider factors, e.g., economic,
energy, and environmental considerations.

Human Resources and Community Development - Individual and community
services: RsD in social and behavioral sciences needed for policy
making relevant to national growth, human service delivery systems,
criminal justice and public safety, social and demographic accounting,
human and economic development, etc.

Atmosphere and Oceans - Marine and atmospheric environmental areas
including climate: atmospheric pollution, instrumentation, weather
modification, ocean resources (transportation, safety and control),
ocean pollution abatement and control, oceanographic research,
inadvertent climate modification, air/sea interaction, climate
modeling and prediction, etc.

Intellectual Property and Information - Institutional areas concerned
with scientific and technical information (including issues such as
Federal support for scientific and technical publication and payment
of page charges from Federal awards) and patent policy.

SEST Resources and Research Disciplines - Broad institutional area
concerned with SE&T manpower and other resources and with the
traditional research disciplines (e.q., astronomy, high eneray
physics) .

RsD Management, Organization and Facilities - Broad area concerned with
R&D institutional resources, technology transfer, R&D management,
and Government procurement.

International SEST - Coordination of agency follow-up to foreign
policy initiatives, policies and practices regarding SE&T cooperation,
mechanisms for defining U.S. positions for international conferences,
global impacts of large scale experiments or environmental hazards,
policy quidelines for international transfer of intellectual property,
international aareements regarding SE&T information, adequacy,
coordination and utilization of international scientific research,
education and policy analysis.
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Mr. Wirrresme. This will be the end of the hearing for today. This
will also be the end of this series for this year. It will provide a starting
point, we hope, for the new Congress that comes in next year to
address these 1ssues.

[ Whereupon, at 10:30 a.m., the panel adjourned, to reconvene sub-
ject to the call of the Chair. |
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PREFACE

Prudent environmental management must rest on a sound technical
and scientific basis. The development of such a base depends on a
strong, viable and timely research effort. I strongly believe that
EPA's research must be both anticipatory as well as responsive to the
needs of an Agency whose mandate is to restore, enhance and protect
the quality of the environment.

This document represents the first attempt by the Office of
Research and Development to present a 5-Year overview of ORD's
research program, priorities and trends. We have attempted to raise
issues and identify where we see environmental problems and priorities
occurring. By projecting beyond the next budget year, I hope that the
document will initiate a dialogue with enough lead time to build a more
meaningful program.

Moreover, I recognize that this is a first attempt and that as such,
suffers from the usual weaknesses or deficiencies that are associated with
being a first. In addition to substantive criticisms of the projected
research program, I invite your comments and suggestions to improve sub-
sequent versions of this document.

\

Wilsom K. Talley
Assistant Administrator
Office of Research and Development
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The U.S. Environmental Protection Agency (EPA) 'was
created by Presidential order in December of 1970. This
order brought together 15 programs scattered among several
Federal Government agencies to mount a coordinated attack
on environmental problems. Tihese problems include air and
water pollution, solid waste management, pesticides, water
supply, radiation, noise and toxic substances.

EPA must maintain and enhance environmental quality in
a way that is consistent with other national goals.
Functions performed by EPA include: setting and enforcing
environmental standards; researching the causes, effects
and control of environmental problems; assisting states and
local governments through a variety of planning and waste
treatment facility construction grants; disseminating
information on environmental problems and solutions;

demonstrations;educating the public; demonstrating;
demonstrations of how to protect and enhance the
environment; and providing of technical assistance in the

solution of environmental problems.

In support of the Agency's mission the Ooffice of
pesearch and Development (ORD) conducts a comprehensive and
integrated research and development (RED) program to
provide:

e The scientific and technical base for reasonable
standards and regulations.

e Standardized methods to measure and assure quality
control in programs to assess environmental quality,
implement regulations and enforce standards.

e Cost-effective pollution control technology and
incentives for acceptance of environuentally sound

options.
s Scientific, technical, socio-economic and
institutional methodologies needed to judge

environmental management options and balance these
options against competing national needs.

ORD's research is supplemented by general scientific
and technical research in other federal agencies, colleges
and universities and elsewhere. ORD also supports the
Agency's involvement in many international organizations
with mutual environmental R&D concerns.
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More general functions of ORD include: (1)
maintainence of inhouse expertise capable of quickly
responding to emergencies and giving expert consultation
and testimony when necessary; (2) sharing the results of
environmental R&ED with a wide range of individuals, groups,
and agencies in ways that are meaningful and practical; and
(3) giving expert scientific and technical assistance to
other EPA officies to help them formulate environmental
policy.

What €follows is a report on the first five-year
Research Plan. It generally describes ORD's projected
research program for the FY 1976 - FY 1980 period including
its rationale, resource needs, and priorities. The report
will be updated yearly.

ORD ORGANIZATIONAL AND PROGRAM STRUCTURE

The research program, of necessity, is
multidisciplinary and multimedia in nature. It is
multidisciplinary because the RED program covers virtually
every EPA responsibility and provides support to each of
EPA's program and regional offices. It is multimedia
because correction of one pollution problem can result in
other pollution problems if care is not taken (e.g.,
emissions prevented from polluting the air have the
potential to become a water pollution or land degradation
problem).

ORD's program is also multimedia because good
management practices require that unnecessary duplication
of effort, facilities or expertise be avoided. As such,

ORD is divided into four offices that operate along
functional lines (see Pigure 1).

The RED program itself is divided into five
programmatic areas as shown in Table 1. These are divided
further into subprogram areas. Part II of this report
provides a detailed description of each subprogram.

ORD's ongoing activities supporting immediate
operational requirements of EPA are in the Office of
Monitoring and Technical Support (OMTS). These activities
include: development and demonstration of monitoring
systems; quality control of pollutant measurement and
monitoring technigques (quality assurance) ; technical
information dissemination; and technical support services,
While this office provides central planning for technical
support, such support is given to EPA by other ORD
offices/laboratories as appropriate.
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Research activities for longer-term requirements are
carried out by the three other offices.

The Office of Health and Ecological Effects (OHEE) is
responsible for determining the human health and ecological
effects of pollution.

The oOffice of Energy, Minerals, and Industry (OEMI) is
responsible for assessing, developing, and demonstrating
technology to abate pollution from industrial point
sources. This office also plans and administers a
comprehensive federal energy and environmental research,
development, and demonstration program.

The Office of Air, Land, and Water Use (OALWU) is
responsible for: research, development, and demonstration
of environmentally sound water supply systems and waste
management activities (including municipal wastewater
treatment and hazardous and other solid waste management
systems) ; control of pollution from agriculture and
forestry (renewable resource industries); transport and
fate of pollutants in the environment; and area-wide
environmental management strategies.

The relationship of the four Offices and fourteen
subject-related research subprograms are shown in Table 2.
Note that the "planning responsibility" for any subprogram
is generally in one Office while the "implementation
responsibility" is often the responsibility of several
offices. The term, “planning responsibility," refers to
the establishment of specific major objectives, their
relative priorities and resource levels for each. The

term, "implementation responsibility," refers to
development of the particular approach in pursuit of each
objective and supervision of reguired work.

The ORD mission is achieved through the combined
efforts of about 1,800 technical and support personnel.
More than 60 different professional disciplines and
specialities located throughout the Nation in 15
laboratories and the Washington, D.C. headquarters are
included. ORD's budget in FY 1976 is approximately $250
million.

Projects are conducted: (1) through inhouse RE&D by ORD
scientists and engineers, (2) through a large extramural
grant and contract program in cooperation with colleges and
universities, industrial organizations, research
institutes, and state and local governments and (3) through
interagency agreements with other federal agencies.
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Relationship Between ORD Organizational and

Program Structure

Subprogram Area

Planning (P) and
Implementing (1)
ORD Offices

OHEE | OEMI | OALWU

Health Effects

ek

Ecological Processes and
Effects

Transport and Fate of
Pollutants

Mineral, Processing, and
Manufacturing

Renewable Resources

Waste Management

Water Supply

Environmental Management

Monitoring Techniques and
Equipment Development

Quality Assurance

Technical Support

Health and Ecological
Effects/Energy

Extraction and Processing
Technology/Energy

Conservation, Utilization and
Technology Assessments/Energy
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In FY 1976, about 25 percent of ORD's funds are used
for inhouse' activities; about 55 percent for grants and
contracts; and about 20 percent for interagency agreements.

RESEARCH APPROACHES

EPA's overall research program must support the mission
of a requlatory agency. Specific research objectives and
priorities derive from objectives and priorities that EPA
establishes in fulfilling its +total legislative mandate.
Accordingly, the research program is "mission oriented"
with emphasis on production of timely and gquality outputs,
i.e.,, research results that are directly useful to
environmental decision-makers, regulatory officials and
polluters.

The following guidelines were used to develop a
comprehensive research program to support EPA'S mission:

« Emphasis is given to research designed to protect
human health and welfare, including the integrity of
natural ecosystems. In this category is research
assessing both short- and long-term low-dose effects
of pollutants on human health, exposure to potential
health hazards in a wvariety of ways, interactive
effects of pollutants on both health and ecological
systems, transport and fate of pollutants and
technologies for control of toxic or hazardous
pocllutants.

A reasonable balance must be maintained between
responsiveness to immediate technical support and
continuing information needs of EPA, and longer-term
research to meet future and emerging environmental
problems in developing and evaluating environmental
policy.

Both dollar and manpower resources . should be
reserved for short-term technical support.

Deliberate attention should be given to timely and
effective dissemination of technical information and
to technology transfer.

An adequate program of quality assurance for EPA's
pollution monitoring and measurement activities must
be maintained.




Environmental management methods and technology
development and demonstration efforts in pollution
abatement and environmental restoration should
attempt to:

(a) Stimulate, assess and support development of
technically and economically feasible
technological solutions, including control
technology (e.g., stack gas scrubbers, advanced
waste treatment, sludge utilization and
disposal, etc.); substitution of alternate,
more environmentally acceptable processes and
practices (e.g., closed loop systems,
biological pest controls, etc.): and materials
and energy conservation measures (e.q.,
recycling, soil erosion control, water reuse,
more efficient combution processes, etc.) :

Identify and foster improved management
techniques that improve environmental quality
through nonstructural and nontreatment methods,
thereby reducing required capital costs (e.q.,
change farming methods, institute profitable
industrial process changes and modify land use
patterns) ;

Identify and evaluate institutional approaches
to implement technological options (e.q.,
improve regulatory approaches, provide economic
incentives or sanctions, etc.).

Solutions to environmental problems that minimize
costs, energy usage and undesirable transfer of
pollutants to other media should be emphasized.

Comprehensive environmental/socio-economic
assessments will continue to be supported, and
integrated wherever possible into research programs.
Scientific and technical information should be
presented in a way that allows risks, behefits and
costs to be compared, particularly to guide
decisions on what pollution levels are tolerable in
the environment.

Methodological tools should be developed for
assessing environmental problems, measuring
effectiveness of environmental controls and
predicting consequences of alternative pollution
control strategies.
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e Flexibility to address unforeseen problems must be
maintained.

While EPA is responsible for developing and refining a
comprehensive federal research program for environmental
protection, actual research is carried out by many others.
These include, but are not limited to: EPA laboratories;
other government agencies either through funded interagency
agreements or through coordination with individual
programs; and the user community, including State and local
qovernments, industry and colleges and universities.

An example of its coordination role is ORD's Energy and
Environmental Program. EPA was directed by the Congress to
coordinate an energy and environmental research,
development, and demonstration program to ensure that
environmental factors were considered along with activities
to increase the Nation's production of energy. To meet
this qoal, ORD undertook the responsibility for managing
and integrating the efforts of 18 federal agencies in a
coordinated federal program. ORD's Office of Enerqgy,
Minerals, and Industry administers "pass-through" monies to
other federal proqrams to minimize duplication of effort
and ensure efficient use of resources.

AUTHORITIES AND CONSTRAINTS

Legislative

In developing the research program, certain
authorizations and constraints must be recognized. Key
among these are the legislative authorizations and
mandates. The major pieces of legislation under which EPA
operates contain broad, essentially all-encompassing
authorizations for research and development on the
"control, prevention, abatement, effects" of pollution.
overlapping these broad authorizations are many specific
authorizations or even mandates that relate to work on
specific problems (e.9., acid mine drainage, lake
restoration, etc.), or that authorize certain special types
of funding for eligible grantee or contractor
organizations. In addition to these complexities, there
are other mandates for RED that derive from implementation
dates for major environmental protection standards and
regulations. These, of course, require concentrated RED
efforts.
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The broad legislative authority for EPA'sS programs
comes primarily from nine separate Acts: The Clean Air Act
(CAA) , The Federal Water Pollution Control Act (FWPCA), The
Safe Drinking Water Act (SDWA), The Solid Waste Disposal
Act (SWDA), The Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA), The Public Health Service Act
(PHSA) , The Noise Control Act (NCA), The Marine Protection
Research and Sanctuaries Act (MPRSA), and The National
Environmental Policy Act (NEPA). The most relevant
sections that give authorizations to ORD's program are
described and identified in Table 3.

In addition to the direction of authorizing Acts, other
Congressional mandates are often found in Appropriations
Reports. In FY 1976, for example, the Congressional
Appropriations and Conference Reports contained specific
guidance for RED on: assessment of the potential
environmental, social, and economic impacts of the proposed
concentration of power plants in the lower Ohio River
Basin; and an assessment of environmental factors having an
adverse impact on the Chesapeake Bay, including
establishment of data collection and monitoring systems,
determination of governmental units that have management
responsibility and how such responsibility can be
structured so that communication and coordination can be
improved among all concerned parties. These requests place
specific research demands upon ORD.

ORD Commitments

In formulating its research program, ORD must also

remain aware of special commitments made for interagency
cooperation and intraagency support. These commitments and
how ORD interfaces with other federal agencies are
discussed in Appendix A.

Resource Constraints

The economic climate in recent years has necessitated
restrained governmental spending. It is likely that this
need for fiscal restraint will continue throughout the
period covered by this program plan. Accordingly, this
plan reflects a decision to keep total resource (dollars
and positions) levels within realistic bounds. This
approach will provide for the essential research and
development program required to meet the Nation's current
and anticipated envirenmental and development needs. This
plan does not, however, reflect a level of resources
sufficient to fully perform all anticipatory research and
development which would allow ORD to get a headstart on
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Table 3., Authorizing Legislation for EPA Program

Legislation

General R&D Authorization

Sections

Clean Air
Act (CAA)

Federal
Water
Pollution
Control Act
(FWPCA)

Safe Drinking
Water Act,
(SDWA)

Solid Waste
Disposal Act,
(SWDA)

The Clean Air Act, as amended, directs the Administrator to
establish a national research and development program for the pre-
vention and control of air pollution and shall conduct, and promots
the coordination and acceleration of research {nvestigations and
experiments relating to the causes, effects, extent, preventionm,
and control of air pollution.

The 1972 amendments establish research programs for the prevention,
reduction, and elimination of pollution in navigable waters of the
United States. Specifically, the agency must render technical
advice, and conduct research, investigations, experiments, training
demonstrations, surveys, and studies; establish advisory committees
to evaluate research progress and proposals; establish a water
qualiry surveillance system to monitor the quality of navigable
waters and initiate studies measuring the soclal and economic costs
and benefits of water pollution control activities. The Admini-
strator must establish field laboratories and research facilities,
investigate the harmful effects of pollutants on the health and
velfare of persons, and make a comprehensive study of the pollution
of the Creat Lakes. 04l spills and thermal discharge must be
investigated. A major research development and demonstration
effort 1s required to develop control technology and management
methods necessary to eliminate the discharge of pollutants into
waterways.

The Administrator may conduct research, studies, and demonstrations
relating to the causes,diagnosis, treatment, control, and prevent-
ion of physical and mental diseases and other impairments of man
resulting directly or indirectly from contaminants in water, or to
the provision of a dependably safe supply of drinking water.

This Act directs the Administrator to conduct and cooperate
research efforts relating to any adverse health and welfare effects
of the release into the environment of material present in solid
waste, and methods to eliminate such effects; the operation and
financing of solid waste disp programs; the reduction of the
amount of such waste and unsalvageable materials; the development
and application of new and improved methods of collecting and
disposing of solid waste and processing and recovering materials
and energy from solid wastes.

103,
109,
119,
303,

Sec.

204,

104,
111,
202,
312,

1442,

205,

108,
112,
211,
313

1444

208
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Table 3 (Cont.)

Legislation

General R&D Authorization

Sections

Federal
Insecticide,
Fungicide,
and
Rodenticide
Act (FIFRA)

Public
Health Servicd
Act (PHSA)

Noise Control
Act (NCA)

Marine
Protection,
Research and
Sanctuaries
Act (MPRSA)

National
Environmental
Policy Act
(NEPA)

The Administrator shall undertake reésearch to carry out the
purposes of the Act, giving priority to the development of
biologically integrated alternatives for pest control. The Admini-
strator shall formulate a national plan for monitoring pesticides
and undertake activities in suppor of {it.

The Administrator, under the Public Health Service Act, has
authority to determine levels of radiation in the environment,
their pathways to man, and the health risks from these doses. EPA
is cooperating in a study of health effects of radiation along with
monitoring the enviromnment (particularly around nuclear power
plants) to caleculate the population's total exposure to various
forme of radiation. EPA is also conducting a complete review of
present radiation standards, along with an assessment of the entire
nuclear fuel cycle.

This law enables the Administrator to establish a comprehensive
research program in the area of noise. Sucha a program enables
EPA to undertake the necessary investigations into the health
effects of noise under varying conditions of magnitude, duration,
background, etc., Such information is currently lacking in most
areas. This program examines those technological aspects of noise
control and abatement not currently being treated.

The Administrator in coordination with the Secretary of Commerce
and the Coast Guard shall initiate a comprehensive and continuing
program of monitoring and research regarding the effects of the
dumping of material into the ocean water or waters vhich ebb or
flow into the Great Lakes and report the effects not less frequently
then annually. The Administrator is responsible for of fering
congsultation to the Secretary of Commerce on the possible long-
range effects of pollution, overfishing and man-induced changes of
ocean ecosystems.

The National Environmental Policy Act October of 1969 (NEPA
requires Federal Agencies to prepare environmental impact statements
(EIS) for legislative proposals and for other "major federal
that significantly affect the quality of a human environment."
other
over such

actions
In
preparing these EIS's, a Federal agency must consult with
agencies having jurisdiction by law or special expertise
environmental Since EPA's purview is the rotal
environment, EIS's.

considerations.

it must be consulted for most

102(2) (C)




newly emerging problems or on improving the quality of
existing abatement and monitoring methods and environmental
quality and effects data.

of course, ORD will draw to the maximum extent possible
on research being funded and conducted by other government
agencies, industry and foreign countries. ORD is
continually exploring other ways to obtain and transfer
data and technoloqgy.

Personnel limitations have had a similar constraining
effect. Recently, major dollar resources were provided to
EPA for a multiagency environmental research program to
parallel and lead ERDA's program of energy development.
While funds were provided, personnel to staff this
multiagency energy program had to be drawn from ORD's
existing staff.

over the past few years, the staff available for the
research program has continually diminished (see Table WU).
During the same period, new problem areas have emerged that
reguire personnel with different skills or increased
effort. As a result, ORD has shifted staff and/or
contracted out greater portions of the work.

In FY 1975, there was a major reexamination of ORD's
mode of conducting its operations that has continued in FY
1976. While this has resulted in a shift of personnel from
administrative duties to direct research functions, there
remains a skill mix problem. The substantial funding
increase for the environmental and energy program in FY
1975, coupled with a decline in staff, has required a
further shift in the balance between inhouse and extramural
work toward the latter.

Accordingly, to address personnel resource needs,
EPA/ORD is conducting an in-depth review of its research
needs in relation to the skill mix and staffing levels
given current and anticipated research requirements. The
study will include a plan to alter the technical skill mix
over a period of years with a minimal influx of new
positions targeted at specific skills needed. ORD will
make adjustments by filling vacancies as they occur with
specific skills that are needed.




Table 4. ORD Authorized Positions FY 1973 - FY 1976
FY 1973 FY 1974 FY 1915 FY 1976
Full Time Permanent 1897 1842 1753 1752

Reimbursable 134 113 112 82

TOTAL 2031 1955 1865 1834

PROGRAM PRIORITIES AND TRENDS

The proposed resource needs for ORD's program are
presented in Table 5. The budget is broken out by research
program and appropriation. These programs are individually
described in full detail in subsequent sections. FY 1975
funding 1is also shown to serve as a base. Further, two
budget options are presented in Tables 5a and Sb to show a
level budget for FY 1977 and beyond.

Table 5 shows that over the five-year period FY 1976-FY
1980, priority has been given to strengthening the Health
and Ecological Effects Program to develop the data base
needed to support EPA's regulatory activities. Recent
judicial decisions require EPA to develop more detailed
information on effects of pollutants.

Another priority area is the Industrial Processes
Program. The proposed "spike" increase in ,resources for
industrial pollution control technology RED is needed if
the approaching 1985 water gquality goals are to be more
closely met. This "spike"™ increase in resources will
ensure that full-scale demonstrations of control technology
required by FWPCA can be completed for those industries
having toxic effluents most harmful to the environment.
ORD will continue to rely heavily on industrial expertise
and resources for major contributions to develop the needed
new technology.

Priority is also being given to the Monitoring and
Technical Support Program. Like effects work, research in
monitoring and quality assurance is motivated by the need
for better data to support Agency regulatory actions.
Credibility of EPA's action depends greatly on the gquality
of pollutant measurement and monitoring data. ORD must
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extend its activities in this area, especially if EPA is to
satisfy requirements of drinking water legislation and of
FWPCA. This program will experience gradual growth over
the next five years.

In addition to ORD's projected resource needs shown in
Table 5, two options are presented on the boundary
condition that the total resources for FY 1977 and beyond
will remain at the FY 1977 level. The option presented in
Table S5a provides the resources needed for control
technology RED if the goals in FWPCA are to be more closely
met by industrial dischargers. In order to accommodate the
"spike" increase for the industrial program within the
constraint of a level budget for FY 1977 through FY 1980,
significant reductions in other ORD programs would have to
be made. Specifically, research on health and ecological
effects, transport and fate of pollutants, waste management
and water supply would have to be cut back. Moderate
reductions would be required in monitoring techniques and
equipment development. Additional reductions must also be
made in the energy/environment program, probably in the
control technology area which would stretch out the
development of this technology.

Again, within the level resource constraint, Option B
which is showin in Table 5b, trades off the "spike"
increase for industrial pollution control technology RE&D
for increases in water supply, monitoring and technical
support, and health and ecological effects research.
Without the "spike® increase, there will not be significant
advances in control technology to impact the achievement of

the 1985 water quality goals. Therefore the industrial
program is stretched out even further being reduced from $4
to $10 million to provide resources in other areas, Again,
such program increases can only be accomplished by some
reduction in the energy/environment program.

Internal priorities of several programs will shift over
the next five years. These shifts are described in greater
detail in Part II. But before the detailed program
descriptions are given, all the interconnections of ORD's
efforts must be understood.
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ORD PROGRAM OVERVIEW

ORD's research, development and demonstration
activities must be viewed as an interrelated set. ORD's
"mission-oriented" or "problem-oriented" approach to
specific problems often reguires coordination of ORD
offices.

For example, the total ORD effort can be described as
an irntérconnected system of research pursuits with six
major elements as indicated in Figure 2. These elements
ares (M environmental loading and contamination
associated with human activities and natural sources; (2)
environmental processes that result in pollutant
transformation, transport, and removal processes; (3)
pollutant identification, characterization and measurement;
(4) development of measurement and monitoring methods; (5)
determination of health, ecological and other welfare
effects; and (6) development of alternate control
technologies and management methods to affect environmental
enhancement and restoration.

The environmental loading element relates to natural
and man-made "sources." These latter sources can be
characterized as stationary or mobile, point (i.e.,
industrial) or nonpoint (i.e., agricultural) and other
kinds of human, or more specifically, municipal activities.
Emissions and wastes from each source must be characterized
by physical and chemical properties in the process stream
and at the source output.

Environmental loadings are subject to complex physical
and chemical transformation, transport and removal
processes. These interactions must be assessed and
understood for environmental pollutants to be efficiently
controlled.

Capabilities to characterize environmental contaminants
(i.e., determine their chemical composition) and measure
ambient concentrations must be developed. Effects research
depends critically on the availability of effective
characterization and monitoring techniques for all forms of
wastes including gases, liquids, solids and energy.

Overall assessment of health, ecological, and other
welfare effects must be figured on concentrations, as well
as physical properties and chemical composition, of the
environmental pollutant observed. The element -~ of
environmental loading must provide the necessary
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guantitative and qualitative input in the proper format to
assess exposure of all receptors including humans, other
animals, plants, materials, etc. The effects element is
concerned with acute, subacute and chronic effects and
effects characterized as reversible and irreversible.
Since establishment of environmental standards and
requlations are reasons for much of this research, close
coordination and feedback of effects research and abatement
methods RED are essential.

The 1last element concerns itself with identification
and development of cost-effective approaches to pollution
control. Obviously, relevant costs, risks and benefits of
feasible control options must be evaluated. Such control
measures can range from "hard" technology modifications
(e.g., add-on devices, process change, resource recovery,
etc.) to socio-economic implementation instruments (i.e.,
incentives, land use regulations, etc.). Finally, a
guality assurance effort of monitoring methods is required
for implementation and effective enforcement of any
standard or regulation.

ORD's 14 research subprograms are integrated into this
kind of framework. No one RE&D effort can stand alone,
i.e., most of ORD's outputs contain interrelated inputs of
more than one subprogram. The mission of EPA requires such
and the nature of solutions to environmental problems
demand no less.

Part II gives a detailed look at each of the
subprograms grouped within the program structure in Table
2e For each subprogram, there will be: a description of
the research effort and an identification of both near-term
and five-year outputs. A broad overview of each program is
also given.

79-307 O - 77 - ¢
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HEALTH AND ECOLOGICAL EFFECTS PROGRAM

Overview

The Health and Ecological Effects Program is
fundamental to EPA's responsibility to set criteria,
standards, and guidelines to protect and enhance
environmental guality. Scientific information on human
health effects of pollutants and ecosystem structure,
function and parts is essential in development of
environmental quality standards and effective pollution
control strategies. The 1link between existence of a
damaging pollutant and the way it got into the environment
must also be understood by policy-makers. That is why
research on pollutant transport and fate is essential.

The Health and Ecological Effects Program provides
information for establishment and reevaluation of water
quality criteria, air quality criteria, ocean disposal
criteria, pesticide registration guidelines, effluent
standards for toxic and hazardous materials and radiation
standards.

studies will continue in the Health Effects Subprogram
on pollutants with set ambient air gquality standards to
enable a continuing reevaluation of such standards. Such
research will gradually be reduced over the next five years
while research (i.e.,.developing dose-response information)
on noncriteria pollutants, especially ’ sulfates, nitrates,
and respirable suspended particulates will be accelerated.
Research on environmentally-induced carcinogenesis has just
begun and will focus on guantitative assessment of
environmental levels of carcinogens and associated risk
factors. Efforts to identify chronic effects of exposure
to specific environmental chemical agents will be expanded.
A comprehensive inhalation toxicology and biomedical data
base will also be developed to ascertain health risks of
emission products from catalytic converter-treated auto
exhaust and potential catalyst attrition products such as
sulfuric acid; sulfates, carbon disulfide, hydrogen
sulfide, palladium, platinum and aluminum oxide.

Health effects research on pesticides will increasingly
receive emphasis and will provide necessary support to
requlatory and control functions of EPA in regard to risks
of pesticides to population groups in general.
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Research on chemical substitutes provides scientific
information on compounds in current use that EPA considers
as potential substitutes for pesticides that have been
suspended or cancelled. ORD's activities in this area help
the Office of Pesticides Programs (OPP) in implementation
of the Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA) at both federal and State levels.

Research on health implications of land disposal of
wastewateérs and sludges (€.g.. effects of aerosols
containing bacteria or viruses) has recently increased and
will continue to receive high priority.

A related subprogram, Water Supply, supplements
research in the Health Effects Subprogram with additional
funds. This research focuses on health effects of
contaminants found in drinking water. Details of water
supply health effects research are discussed in the Water
Supply Subprogram.

The Ecological Processes and Effects Subprogram will
gradually broaden its current effort to develop water
quality requirements for representative organisms. It will
include a greater emphasis on evaluation of whole
ecosystems and on developing ecological models with minimal
information requirements. However, the need to determine
criteria for specific pollutants will continue.

As currently required criteria are developed, resources
will shift toward identification of new pollutant problems.
Especially emphasized will be development of a theoretical

understanding and ability to predict and assess emerging
problems, development of ecological criteria for other
pollutants and revision, where necessary, of already-
established criteria.

Eecause transformation and fate of a pollutant in an
ecosystem is an ecological process, the Ecological
Processes and Effects Subprogram not only researches
effects of pollutants on ecosystems and their components,
but also researches effects of ecosystems on pollutants.
Such considerations are important determinants of how
quickly pollutants will be transformed into harmless
materials, persist and accumulate to dangerous levels or be
changed into more harmful materials than the parent
substance. That is why research data on the fate,
transport, and ecosystem impact of specific pollutants is
necessary to support environmental quality criteria
development and pesticide registration.




Information on the fate and transport of pollutants in
time and space is needed by EPA's regional offices and
States to implement standards, basin planning, and waste
load allocations. Specific emphasis will be on: transport
and fate of metals in soils and plants; coupling nonpoint
source loading models to basin water quality models for use
in assessing water quality impacts of both nonpoint and
point sources; development of pollution loading functions
by source with appropriate user manuals; assessment of the
air transport and alteration of sulfates on both a regional
and global scale; research on the formation and transport
of oxidants locally and regionally; and continuation of the
St. Louis Regional Air Pollution Study (RAPS).

Emerging problems, such as those of freon and other
potentially hazardous substances, will 1likely receive
increased attention. Research will focus on what the long-
term pollutant loading capacity of the environment is
globally, regionally, and locally; what the likely effects
are of different pollutant load levels; and on predictive
capability for forecasting local, regional, and global
environmental quality under varying pollutant loadings and
environmental conditions.

Funds from ORD's Energy/Environment Program supplement
much of the research in the Health and Ecological Effects
Program. In some cases such funding allows for more
intensive research in activities already planned by the
base program. In other cases, research activities with a
much broader scope are made possible. The comprehensive
EPA-coordinated Energy/Environment Program is discussed
later.

Another emphasis in the Health and Ecological Effects
Program will be on socio-economic assessments. This work
will focus on: assessment of health and welfare benefits of
pollution abatement; development of methods for predicting
and evaluating pollution problems related to exposure; and
economic impact assessment. Emphasis in benefit studies is
expected to be on pesticides, toxic substances, and
drinking water. Ad hoc studies will also be conducted on
specific EPA issues as they arise.
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Health Effects

Subprogram Description

Environmental health has emerged as a major new
research area. EPA is responsible for translating results
Oof this research into ‘effective control policy. EPA's
health effects research is carried out by the largest
single group of environmental health professionals ever
assembled. This program is divided into the following
seven major categories:

* Air Exposure

Air pollution has been historically recognized as an
environment factor in public health. In its first five
years of existence, EPA has continued and expanded air
pollution research of its predecessor agencies.
Although much remains to be learned, meaningful
progress has been made toward understanding the
relationships between air quality and public health.
The data basis for the existing six ambient Air Quality
Standards is being substantially improved and increased
emphasis is being given to categories of air pollutants
not controlled now. Also, since 70% of our time is
spent indoors, emphasis should be given to assessing
the health hazards associated with indoor pollutant
levels.

= Transportation

Although quite properly a subcategory of Air
Exposures,, public health implications of pollutants
specifically associated with transportation merit
separate attention. Complex interactions of mobile
source emissions complicate study of their health
effects. Relatively rapid introduction of new control
technology and fuel additives further complicates
definition of hazards associated with altered
emissions. Attention specifically is directed to
evaluation of health implications of catalytic devices,
the shift toyard increased use of diesel-powered
vehicles and introduction of synthetic fuels.

* Water Exposures
As with air pollution, public health consequences of

water pollution have a long history. Two salient
differences exist, however. Man consumes water as he




does air, but not continuously. For that reason,
polluted water can be treated before consumption,
whereas polluted air, for most practical purposes,
cannot. Air pollution health research is recent
compared to water heakth research. There are very
adequate data for control of microbial water pollution
compared to any part of the data base for air pollution
control. Finally, a major aspect of water exposure
involves use of water for recreational purposes,
producing a major interface between health effects and
ecological effects research.

e Radiant Energy

Great discrepancy exists between health standards
for nonionizing electromagnetic energy exposure in this
country and abroad. Large differences in human
exposure to electromagnetic energy densities exist.
Increased use of the electromagnetic spectrum for
communication and potentially for power transmission
require improved understanding of nonthermal effects of
human exposure to nonionizing radiation.

Increased use of nuclear power generation will
require increased fuel reprocessing with tritium and
Krypton-85 release into the environment. EPA is
continuing health research in this area with research
planned to be phased into that of ERDA over the next
two years.

* Pesticides

Increased use of pesticides (herbicides,
insecticides, rodenticides and fungicides), improved
understanding of soil chemistry and develdpment of new
plant strains in addition to increased use of
fertilizers have revolutionized agriculture. Some
pesticides pose serious health hazards for man and
accumulation of some pesticides in the environment
creates special problems, Another problem arises from
the introduction of toxic contaminants during the
manufacture of pesticide compounds, e.g., dioxins
formed during the manufacture of 2,4,.5 -
Trichlorophenol.

e Toxic Substances
Modern technology introduces thousands of

potentially toxic substances into the environment
daily. Their potential effects, such as carcinogenesis
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Oor mutagenesis, may require Years to become .evident.
They also can have direct toxic effects. Many of the
same techniques used to evaluate toxicity of pesticides
are used to test these other toxic substances. In ORD,
these two activities axe conducted in the same
laboratories,

* New Programs

Environmental health research must be adaptable to
changing circumstances in a rapidly changing
industrialized society. Unifying concepts in
environmental medicine and research management are
being developed and used to assure responsive, quality
health effects research. The three major causes of
disease and death are now: chronic respiratory
disease, cardiovascular disease and cancer. These
three disease categories have multifactorial causes,
many suspected to be closely related to environmental
factors. For that reason, health research in EPA has a
major responsibility to determine what environmental
factors have a major role in these three scourges of
modern mankind so that these environmental factors can
be eliminated or controlled.

Each of the seven aspects of EPA's environmental health
research are conducted by problem-oriented scientists who
work with other: experts to provide data on which to base a
comprehensive pollution control policy. More detailed
program descriptions along with projected dates for major
accomplishments make up the remainder of this section.

Air Exposures

Research information is required to clarify exposure-
effect relationships between pollutants and human health
for development of a data base to determine whether
restricting exposure to particular pollutants is needed to
protect health and if so, to what degree exposure should be
restricted. For example, in the case of sulfates,
nitrates, and other respirable suspended particulates,
available information indicates that restricting their
ambient concentrations may be necessary. The essential
questions about these pollutants relate to the ‘degree of
control required. Health effects data for all these
pollutants are obtained from direct toxicological,
clinical, and epidemiological studies. All three
approaches provide a complimentary understanding of the
problem: What are the health benefits of reducing pollutant
levels?
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Among criteria pollutants there are insufficient data
on: exposure averaging times; adequacy of existing safety
margins; health benefits of meeting the standards and
health risks of exceeding the standards. Implementation
and adjustment of ambient air quality standards will be
influenced substantially by these data.

Among noncriteria pollutants health effects research is
primarily directed at developing a data base for sulfates,
nitrates, and respirable particulates. There is some
evidence that shows possible harmful effects to human
health. The goal of this research is to determine
exposure-response relationships of these pollutants by
themselves and in combination with criteria pollutants.

The epidemiology research is evolving into targeted
population studies designed to test hypotheses developed
from earlier CHESS (Community Health Effects Surveillance
studies) results. Specific studies on sulfate and nitrate
aerosols are in progress. These studies are conducted in:
the South Coast Air Basin of california presenting a
special problem as use of higher sulfur-containing fuel is
increased in an area of high oxidant levels; the
Northwestern intermountain region where high sulfate levels
occur in conjunction with smelter operations; and in highly
industralized areas each of the Mississippi and south of
the Great Lakes where the potential exists for large
regional sulfate problems arising from long-term
transformation and long-range transportation of sulfur
oxides, mostly from stationary sources. Population studies
have also been initiated in Southern California to refine
exposure-response estimates for oxidant effects. These
studies allow comparison of sulfate effects in the presence
of high oxidant levels with those effects where oxidant
levels are relatively low.

Particulate effects will reevaluated in Birmingham in
FY 1977 to assess the benefits of improved air gquality.
The long-term effect of previous high nitrogen oxide levels
in Chattanooga will alsoc be reassessed. The complex air
pollution problem and large population-at-risk in the
Chicago-Gary region will be evaluated. Finally, two new
areas of high air sulfate levels will be identified and
studies initiated. The Ohio River Valley is the likely
candidate for these sites. To improve the basis for a
short-term nitrogen oxides standard, a new point source
nitrogen oxide area will be identified and studied.




FY 1976 Plan

Refine estimates of health effects related to short-
term nitrogen oxides exposure around point sources.

Refine the acid sulfate aerosol health impact and
impact of trace metals in primary smelter
communities.

Delineate chemical composition and particle size and
conduct toxicity screening for selected pollutants.

Characterize sulfur oxide and oxidant interaction in
the Southern California area.

Evaluate health consequences of conversion from fuel
oil to coal in selected electric power generating
plants.

Develop short-term exposure data for sulfur oxides,
nitrogen oxides, oxidants, and selected
particulates.

Five-Year Plan

Reassess exposure-response data for criteria and
other pollutants collected from CHESS.

Develop better exposure-response functions for
estimating health risks of criteria pollutants,
sulfate, and nitrate aerosols.

Determine the significance of potentially dangerous
trace substances, hazardous materials and
unsuspected toxic substances to man.

Identify the interactions in health effects of
criteria and noncriteria pollutants.

Describe interactive effects of multiple environment
stress factors.

Evaluate adverse health risks associated with indoor
pollutants.




Transportation

A special identified area of research related to air
pollution exposures is transportation. A biomedical data
base needs to be developed to ascertain health risks
associated with emission products from catalytic converter-
treated auto exhaust such as sulfuric acid, sulfates,
carbon disulfide, and hydrogen sulfide. Possible adverse
effects from attrition products such as platinum,
palladium, and aluminum oxide must also be evaluated.
Specific focus shall be directed to the effects of sulfuric
acid, sulfates, and related sulfur compounds generated as
aerosols by oxidation catalysts, The potential health
effects of emissions from fuel additives, alternative power
sources and fuels and emissions associated with
transportation of all types will be ascertained.

Adoption of catalytic converters to control regulated
pollutants from mobile sources has become a matter of
controversy. Toxicological and health effects data
concerning sulfuric acid mist, sulfates and a number of
other sulfur compounds are urgently needed by EPA to
establish mobile source standard for sulfates. Information
on possible biological effects of diesel emissions is also
inadeqguate.

Air pollutants related to transportation receive special attention in
ORD's health effects research.
CREDIT: EPA/DOCUMERICA - Gene Daniels
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FY 1976 Plan

* Determine toxicological effects of sulfuric acid,
sulfates and other sulfur compounds resulting from
emissions of catalyst-equipped automobiles.

Describe the comparative toxicology of emissions
from engines equipped with catalysts vs. engines
equipped with other control systems.

Ascertain toxicity of respirable sulfur compounds
and airborne respirable particulate mists.

Provide emission characterization, measurement
methods and emission factors for requlated and
nonregulated pollutants from current, future and
alternative engine-powered motor vehicles as related
to fuel composition and fuel additives.

Five-Year Plan

Ascertain public health consequences of all major
components of the suspended particulate/sulfate mix.

Refine the estimates of exposures to toxic materials
from catalyst-equipped cars, and identify the most
significant health hazards.

Study the attrition products produced during the
catalyst degradation stage.

Initiate additional fuel additive studies after
completion of ongoing catalyst exposure
investigations.

Water Exposures

The water quality health effects research currently
focuses on health implications of land application of
wastewater and sewage sludges. Other areas of study
include health effects of sewage treatment plants and fresh
and marine recreational waters.

Health information for development and defense of
criteria to insure protection of human health from disposal
of wastewater and sludges is insufficient. Land treatment
and disposal of these waters along with their disposal into
waters bhas increased. Also, there has been a major
national effort to increase the number and size of sewage




treatment plants. Such installations may contribute to
some human health hazards while alleviating others.

To determine the possible adverse health effects
associated with land treatment and disposal of wastewater
and sludges, research is planned to: determine the
dispersion of pathogens, especially viruses in aerosols
formed by spray irrigation of sludges and wastewaters;
determine persistence and . transport of pathogens in the
soil of land applicator sites; determine in cooperation
with FDA and USDA the persistence and movement of toxic
substances in the soil, in ground water and in the food
chain (metals, organics, inorganics, pesticides); and
assess the health of populations 1living near wastewater
treatment plants and in locales where land disposal of
wastewater and sludges is practiced. This research
obviously ties in closely with the ecological processes and
effects research described later.
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Health studies investigate the adverse effects of water pollutants.
CREDIT: EPA/DOCUMERICA - Erik Calonius




In ,addition to research associated with land
application, study of water disposal of these wastes is
needed. These include; determination of tolerable
pathogen concentrations that may occur without jeopardizing
health of humans in primary contact with marine water;
development of valid microbiological criteria for shellfish
growing waters (in cooperation with FDA); and guantitative
correlation of human health effects to select indices of
pollution in recreational fresh waters. Where possible,
research is coordinated with the U.S. Army and U.S.
Department of Agriculture who also have ongoing programs in
this area.

This research will be expanded in FY 1977 to deal with
viral problems related to land application of wastewater
and sludges and to viruses in shellfish from marine waters.
Plans for the FY 1877 program include increased health
effects research related to aerosols produced by sewage
treatment plants.

From these research results will come water quality
criteria for recreational water and shellfish growing
waters.

Another related research area, Water Supply Health
Effects, supplements this research program. Funds are*
received from the Office of Air, Land, and Water Use
(OALWU) to conduct health effects research on problems
specifically
associated with drinking water. Details of the water
. Supply research program related to health effects are

included in the description of the Water Supply Subprogram.

FY 1976 Plan

Determine the potential of virus survival and
movement at land reclamation sites utilizing sewage
sludge.

Correlate human health effects with selected indices
of pollutdion in primary contact fresh recreational
water.

Report on health implications of aerosols from a
municipal wastewater treatment plant.

Determine the concentration of pathogens that can be
permitted in marine recreational waters without
jeopardizing human health,




Five-Year Plan

Define health effects associated with exposure to
land sites using treated wastewater effluents.

Report on health implications of aerosols produced
by use of treated sewage effluents for spray
irrigation.

Determine the potential of contaminants particularly
trace metals present in sludge applied to 1land
entering the food chain.

Report on results of laboratory and field
investigations to provide acceptable methods of
sampling and analyzing sludge.

Establish health effects criteria related to levels
of sanitary, nutrient and thermal pollution for
marine beaches.

Radiant Enerqgy

The Public Health Service Act, as amended in 1970,
gives the Administrator authority to conduct radiation
research. Such research will provide scientific data for
formulation of radiation standards.

Because of great concern about biological hazards from
electromagnetic radiation, the Office of Telecommunications
Policy (OTP), Executive Office of the President, initiated

and is coordinating a multi-agency "Program for Control of
Electromagnetic Pollution of the Environment: The
Assessment of Biological Hazards of Nonionizing
Electromagnetic Radiation." ORD's health effects research
represents the greater part of EPA's total contribution to
the OTP coordinated program. Health effects research is
aimed at identifying biological effects that are caused by
environmentally occurring electromagnetic radiation
frequencies and power densities.

This research includes controlled animal experiments
and basic mechanism studies with emphasis on long-term,
low-level exposures. EPA's nonionizing radiation health
effects research emphasizes the extent that the general
population is exposed frem sources such as UHF-TV
broadcasts, microwave ovens, industrial heaters and radar.
In addition to studies on nonionizing radiation, research
is carried out on adverse health effects of exposure to
tritium and Krypton-85.
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The level of effort for nonionizing radiation research
will remain about the same for the next five vyears., The
research on ionizing radiation will be phased into the .ERDA
program in FY 1977 and thereafter.

FY 1976 Plan
* Report of microwave effects on immune response.

* Report on cytogenetic effects of microwave
exposures.,

e Report on teratogenic and mutagenic effects of
microwave on mice and rats.,

Report on neurophysiologic and behavioral response
of rats to microwaves.

Five-Year Plan

Report on biological effects of chronic exposure to
microwaves in rats.

Determination of size of population-at-risk in
nonoccupational exposure to high power electric
transmission lines.

Pesticides

The pesticides health effects research evaluates acute
and chronic exposure to pesticides, their residues and
their metabolites. Indices of effects include mortality,
growth rate, clinical signs of poisoning, hematologic
factors and reproduction. Laboratory studies with
experimental animals and community epidemiologic studies of
human exposure to pesticides are conducted.

This researcn evaluates potential hazards of pesticides
now registered by EPA and in common use. In addition, the
human safety of "new generation" pest control agents such
as 1insect viruses, pathogenic bacteria, chemosterilants,
attractants and hormones is evaluated. The development and
validation of new toxicological methods that can be used to
register pesticides and development and application of
analytical methods to detect these agents in environmental
samples and human tissue, is a major part of the pesticides
health effects research.




Research data and interpretation are given to the
Office of Pesticides Programs(OPP) in a form useful for:
assisting the reregistration process, formulating policies
on the registration of new classes of pest control agents,
improving the protocols required in registering pesticides,
operating the human monitoring program and providing health
and chemical information for enforcement of EPA actions
relating to the Pederal Insecticide, Fungicide, and
Rodenticide Act (FIFRA). Reports will be issued at least
yearly for base-program studies. Special projects
involving technical assistance will be reported on
completion. These activities assist OPP in its
implementation of FIFRA at both federal and State levels.

Work by the National Center for Toxicological Research
(NCTR) in cooperation with the Food and Drug Administration
(FDA) is developing and validating new toxicological
methods to evaluate exposure-effect relationships of new
pesticides that are candidates for registration.

FY 1976 Plan
Determine the toxicity range of cacodylic acid.
Measure pesticide exposures and health hazards of
persons working as pesticide applicators and for

other field workers.

Assess and quantify reproductive and prenatal
effects of Hexachlorobenzene (HCB).

Report on acute, subacute and chronic studies by
various exposure routes of selected pesticides.

Screen selected carbamates and organophosphate ester
pesticides for neurotoxicity.

Five-Year Plan

Report on special human health hazard problenms
associated with pesticides, including degradation
and decontamination of surfaces where spills have
occurred during transportation and storage and
hazards related to disposal of small gquantities of
pesticides on farms.

Assess and quantify the toxicity and teratogenic
ef fects of substituted chlorophenol (SCP) compounds.




Determine human exposure to biodegradeable
pesticides and their metabolites. Some classes of
pesticidal compounds included in these
investigations are: (a) substituted carbamates,
ureas and nitrogen-containing pesticides and
herbicides, including nitro compounds and
sukstituted triazines, (L) substituted phenols and
amines, (c) organophosphorus-containing compounds
and (d) halogenated compounds and derivates.

Develop and standardize identification and
monitoring techniques for Baccilovirus pesticides.

Develop standardized procedures for identification,
iscolation and purification of insect pathogens and
their products.

Toxic Substances

The purpose of the toxic substances work is +to assess
toxicity of inorganic and organic contaminants that reach
veople in a number of ways. The current research evaluates
through use of animal testing, health effects of fibrous
amphiboles, lead and the pesticide Baygon, cadmium, organic
pollutants as influenced by trace metals and dioxin and
dipenzofuran. This work supports the air and water health
effects research as well and anticipates legislation on
toxic substances control.

FY 1976 Plan

Report on toxicity of fibrous amphiboles considered
as carcinogens and co-factors.

Report on the combined effects of ¢ertain trace
metals and certain pesticides on the rate of
metabolism of aminopyrene and antipyrene in rats.

Five-Year Plan

Report on carcinogenicity and toxicity of fibrous
amphiboles.

Development of biochemical methods to screen organic
and inorganic pollutants for specific biological
activity potentially hazardous to human health.




Future Programs

A major reorientation of EPA'S health research is its
focus on chronic, debilitating diseases known to be related
to environmental factors. This represents reorientation
because past research design was intended to describe what
diseases may ke related to specific pollutants. Enough
progress has been made to.definitely relate chronic lung
disease, cardiovascular disease and cancer to environmental
pollution. EPA must now determine how these diseases are
influenced by specific agents so that an effective control
policy can be formulated.

of course, many other enviromnmentally-related diseases
occur. The metabolic and neurobehavioral consequences of
exposure to heavy metals, pesticides and other toxic
substances do not fit into these broad disease categories.
Research will continue in these areas. However, EPA's
environmental health research will have a ma jor influence
on public health in the industrialized world if
environmental factors shown to be materially involved in
cardiopulmonary disease and cancer are identified and
brought under control.

Health effects research keeps pace with the {ncreased use of pesticides and substitute
chemicals.
CREDIT: EPA/DOCUMERICA - Charles 0'Rear




84

Ecological Processes and Effects

Subprogram Description

EPA has  the responsibility to set adequate criteria,
standards and guidelines to protect and enhance
environmental quality. Ecological processes and effects
research provides EPA with a body of knowledge and
theoretical structure on which to base environmental
criteria, standards and regulations.

Ecology is the scientific discipline and body of
knowledge that should underlie management and use of the
environment. Ecological research provides the data base
essential to developing guidelines, water quality
standards, secondary air quality, standards, pesticide
registration, ocean discharge criteria and effluent
standards for toxic and hazardous materials, as well as
directly contributing to many other agency activities.

Several fundamental features of ecological research
should be emphasized in connection with EPA's regulatory
responsibilities. Problem identification such as the
disclosure that pollutant X causes human cancer implies
requlatory consideration and also generates a plethora of
environmental questions copcerning pollutant X.
Consequently, human health effects cannot be divorced from
the ecological framework, as illustrated by the following
questions.

e How does pollutant X behave in the environment and
particularly how does it get to the human subject?

Is pollutant X accumulated or concentrated by human
food organisms? What is the effect of pollutant X
on these and other nontarget organisms?

Does pollutant X have significant effects on
ecological systems that support human uses and what
is a significant effect?

What features of the fate, effects or transport of
pollutant X allow for its control or will be useful
for requlatory deliberations?

What are secondary effects of abatement or
requlatory strategies?
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e How available is pollutant X in the natural
environment?

The above questions illustrate the scope and purpose of
ecological research: that of assessing, predicting and
limiting the extent of environmental pollution problems and
enhancing environmental quality where possible.

Ecolcgical research activities respond to EPA's
administration of environmental law and to changes in these
laws. For example, P.L. 92-500 represents a major new
direction in water quality regulation--a switch in emphasis
from receiving-water standards to effluent standards. This
change involves a greater overall emphasis on consideration
of the ecological effects of process and control
technologies and management methods.

To set an effluent standard that is strict enough to
offer reasonable protection to aquatic environments and no
stricter than necessary, requires prediction with
reasonable accuracy of dispersion, transformation,
accumulation and effects and economic damages of pollutants
from the time they enter the environment to the time they
are diluted to harmless levels (if that happens). Given
the complexity of wastes as well as ecosystems, ecological
research activities must be carefully examined and properly
ordered to make best use of limited resources. These
activities support the evaluation of effluent standards and
discharge activities.

The Ecological Processes and Effects Subprogram is
structured to recognize both broad ecosystem types and

major research needs. Three ecosystem types--freshwater,
marine and terrestrial--are sufficiently unique to justify
separate treatment. Within each of these types, research
is subdivided into "Ecological Criteria Development® and
nSystems Characterization and Impact Assessment".

nEcological Criteria Development" includes laboratory
studies such as bioassays to establish tolerable pollutant
levels. It also includes determination of single species
effects or higher level effects such as those obtained from
well-defined microcosm simulation. As a generalization,
work performed under "Ecological Criteria Development™ is
performed in direct response to legislative mandates to
define numerical standards for pollutant release. This
work directly determines both the need for and extent of
control or abatement measures. Since establishment of a
pollutant level implies treatment or control measures and
practices, this programmatic activity has serious and far
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reaching economic implications. This economic concern
encourages work that is exact and precise.

"Systems Characterization and Impact Assessment"
broadly covers projects that include: field studies;
theoretical or mathematical simulations; development of
methodologies to assess socio-economic impacts of
pollutants, including assessment of resource utilization:
and characterization of laboratory model ecosystems or
microcosms for potential use in criteria development. 1In
contrast to the first category, this category does not
include routine use of well characterized model ecosystems
for criteria development.

In addition to numerical criteria for air and water
pollutants, technical criteria are developed to provide
policy makers with guidelines on the environmental impact
of municipal, industrial, agricultural and energy resource
growth and development. These decision criteria allow
environmental impact to be considered in early stages of a
development planning cycle.

As such the ecological criteria portion of ORD's
program provides a relatively quick response +to EPA
requests for technical and numerical criteria on the
effects of specific pollutants on sensitive components of
air, water and terrestrial systems. Systems
Characterization and Impact assessment provides longer
range research necessary to make numerical criteria more
meaningful for whole systems. Research outputs from both
categories are necessary to meet objectives of the
Ecological Processes and Effects Subprogram.

In the future, however, more effort will be placed on
systems studies designed to yield information on pollutant
effects on entire systems. 1In the past, ORD criteria for
effects were based on studies cf selected species. Current
scientific opinion and recent judicial proceedings indicate
a need to evaluate the impact of pollutants on entire
systems as well as on individual species. Unfortunately,
satisfactory methods for such systems evaluation are still
inadequate,

The following sections describe major aspects of the FY
1976 ecological effects program together with a five-year
plan describing anticipated major outputs and research
approaches.
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Freshwater Ecological Criteria Development

The freshwater ecological criteria development research
focuses on determining effects of pollutants or other
stresses on aguatic organisms, including determination of
environmental requirements and limits. This work will also
determine general principals governing the transformation,
accumulation and ultimate fate of pollutants in freshwater
ecosystems and by means of laboratory-scale model
ecosystems and field studies, the ecosystem level effects
of pollutants and other stresses.

The completed information from these research
activities will be used by federal and State regulatory
agencies to establish standards for pollutants such as
chlorine and chlorine substitute pesticides, other organic
compounds, asbestos and asbestos like fibers and heavy
metals. In addition, research results will give users up-
to-date methods to determine the impact of pollutants on
freshwater organisms.

Problems associated with lake eutrophicatfon are addressed b
y research on ecological processes and
effects. CREDIT: EPA/DOCUMERICA - Belinda Rain o K




Continued research is needed to develop and improve
criteria as new pollutant problems and our awareness of
them changes and as' new and improved analytical techniques,
pollution control technology and understanding of
ecosystems develops. An increased emphasis over the next
five years will be on supplementing pollutant criteria
based on specific representative organisms with data
obtained from currently-being-developed standardized
laboratory model ecosystems and microcosms.

FY 1976 Plan

Determine the toxicity of disinfected wastewater
effluents and the biocoaccumulation of organic
compounds by fish exposued to these and other
wastes.

Determine the distribution, effects on aquatic life
(singly and in combination with other pollutants)
and intermedia transport of asbestiform fibers.

Evaluate acute, chronic, synergistic, antagonistic
and additive effects of selected organic and
inorganic pollutants and pollutant combinations.

Determine behavioral responses of aquatic organisms
to selected pollutants and other stresses.

Characterize the degradation of organic pollutants
in cold climate ecosystems.

Determine effects of dissolved gas supersaturation
on selected species of salmonid and nonsalmonid
fishes.

Five-Year Plan

Develop criteria for the control of pollutant
effects in Arctic and Subarctic freshwater
ecosystems.

Increase emphasis on determining response of aquatic
life to combinations of toxicants and other
stresses.

Determine movement, deposition, transformation, and
effects of pollutants in large, semicontrolled
experimental stream channels open to environmental
variations.
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Determine fate and effects of pollutants din
laboratory-scale model ecosystems.

Use laboratory scale model ecosystems for rapid
screening of pollutants to isolate potentially
problem materials.

Determine extent and gignificance of the sorption of
pesticides, metals and other toxicants onto
particulate matter.

Improve knowledge of dissolved oxygen requirements
of important invertebrates and warmwater fishes.

Determine the role of aquatic organisms in
transforming heavy metals as the metals enter the
environment.

Freshwater Systems Characterization and Impact Assessment

The freshwater systems characterization and impact
assessment research focuses on: determining the source,
transport, transformation effects and ultimate fate of
pollutants in specific freshwater ecosystems, with on
special emphasis the Great Lakes; understanding the
eutrophication process in freshwater ecosystems, developing
methods for evaluating the trophic status of natural waters
and developing methods to reverse Or redirect undesireable
effects of cultural eutrophication; determining the effects
of man-induced stresses on Arctic ecosystems; and
characterizing laboratory model ecosystems to be used for
ecological criteria development.

Field studies carried out in this area are essential in
validating data obtained from laboratory studies, in
assessing impacts of environment stresses and of stress
decreases following control programs and in identifying new
problems before they become serious. EPA's research
commitment to the U.S.--Canada Great Lakes Water Quality
Agreement of 1972 is fulfilled through this research
activity.

An important new area of emphasis is developmeht,
characterization and standardization of laboratory model
ecosystems or microcosms. Such models can be used to study
freshwater and multimedia ecological processes and effects
under controlled conditions and to guickly screen
pollutants most ecologically hazardous. Among the
important outputs of this area over the next five years
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will be:  an integrated set of predictive mathematical
models of key chemical, physical and biological processes
in the Great Lakes; a thorough analysis of WNational
Eutrophication Survey data on a nationwide basis to
determine relationships between land use, nutrient source,
and lake trophic status; and assessment of full-scale lake
restoration activities carried out under the Clean Ldkes
Program,

FY 1976 Plan

* Continue the National Eutrophication Survey: a
systematic inventory of trophic conditions of
selected lakes in the continental U.S.

Develop and apply eutrophication and algal
production models of Lakes Ontario, Erie, and Huron
to predict consequences of nutrient control
programs.

Continue assessment and identification of pollution
rroblems in the Great Lakes such as accumulation of
polychlorinated biphenyls (PCBs) and other organics
in Great Lakes fish.

Evaluate advanced waste treatment, nutrient
diversion, nutrient inactivation and biological
manipulation as lake restoration techniques.

Develop and refine predictive , models of the
eutrophication process.

Characterize laboratory mode 1 ecosystems as
potential research and screening tools for
evaluating and predicting ecosystem effects of
pollutants.,

Five-Year Plan

Develop improved understanding of functioning and
variability of natural ecosystems by support of
relevant baseline and theoretical research.

Evaluate the rate and extent of recovery of
ecosystems following removal of a stress to better
predict the effectiveness of particular pollution
control options.
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continue research on Great Lakes ecosystems oriented
towards identifying and assessing pollution
prcblems.

Determine the effectiveness of nutrient control
programs in the Great Lakes and other freshwater
ecosystems.

continue to characterize additional laboratory-scale
model ecosystems for wuse as toxic substances
screening and effects research tools.

Evaluate the ecological effects and effectiveness of
lake restoration projects carried out under the
Clean Lakes Program and other activities, including
shagawa Lake.

complete the National Eutrophication Survey (NES)
and perform detailed analyses of the NES data base
to determine relationships among land-use, point and
nonpoint source inputs and lake trophic status.

Develop and characterize new and improved methods of
lake restoration, including ecosystem level

approaches such as biological alteration.

Marine and Estuarine Ecological Criteria Development

2 number of successful efforts, including an assessment
of progress on estuaries and research influencing EPA'S
direction in administering P.L. 92-500 have led to changes
in ORD research planning in the area of Marine and
Estuarine. ORD needs to continue development of single
species and single polliutant bioassay methods research and
concurrent rasearch in chemical analyses to support the
pollutant bioassays as inputs into regional permit program
needs. These efforts will continue, tapering off to
conclusion after 1980.

nlthough much of the research being carried out in FY
1576 will be continued in the following years, ORD foresees
changes in the type of research output. There will be less
emphasis on the single parameter water quality criteria
(summary reports on toxicities of specific metals,
pesticides, disinfectants and other criteria to be
published periodically through 1980) and more emphasis on
developing test systems for evaluating the near field
impact of a chemically complex effluent. ORD believes that
such information will be of Letter use in the development
of legally defensible water guality criteria, effluent
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limitations and guidelines for disposal of numerous
industrial and domestic effluents. It will be based ‘on
analysis of complex interactive systems that form the
environment, so as to guard against ecological imbalance.
In particular, completion of this research will produce
information on impact of disposal of dredge spoils on
coastal and marine environments, something to which EPA has
been asked to respond.

FY 1976 Plan

Determine fate and effects of organic and inorganic
pollutants, singly, in combination and in mixed
wastes, as discharged into estuarine and coastal
areas.

Determine the ecological impact of various levels of
environmental parameters such as, but not limited
to, temperature, dissolved oxygen and salinity.

Determine criteria for waste outfalls in the marine
environment.

Assess the ecological significance of indices of
community structure and population dynamics and the
use of such indices ‘as criteria for measuring the
"health" of marine ecosystems.

Determine the effects of antifouling biocides and
disinfectants on marine species and ecosystems.

Five-Year Plan
Develop criteria for dredge material disposal.
Develop criteria for long-term, low-level thermal
pollution in both polluted and unpolluted

environments.

Report on fate of metals in estuarine
environment.

Development of multiple species and multiple
pollutant bioassay procedures.

Development of criteria for third generation
pesticides.




Criteria for ocean dumping practices are being developed.

CREDIT: EPA/DOCUMERICA - Gary E. Miller
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Develbpment of a rapid screening technique for
testing substances for mutagenicity and toxicity.

Revision of bioassay procedures for the ocean
dumping permit program.

Marine and Estuarine Systems Characterization and Impact
Assessment

The FWPCA (P.L. 92-500) contains a clear mandate from
Congress for EPA to employ ecology as a predictive science.
This requires research on means to describe quantitatively
what a "balanced indigenous population™ is and to define
quantitatively what amount of stress will drive ecological
communities in question out of "balance".

The research effort presently includes laboratory
modeling, simulation of specific estuarine ecosystems,
concurrent field measurements and verification of model
results and impact assessment. Mauch of <the research
carried out in FY 1976 will be continued into the following
years., The first five years of effort should produce a
predictive physical model of ecosystem dynamics for one or
two estuaries, verified by computer modeling of what ORD
believes to be ecologically active factors and field
validation in the estuaries modeled.

ORD expects to apply knowledge gained in this five-year
effort to promulgate and update guidelines for ocean
outfall siting, ocean dumping, impact assessment of thermal
and chemical discharges and a variety of specific regional
permit problems. Following successful technology transfer
to the private sector, the research program may be reduced
to a level suitable to maintain Agency expertise and act on
occas ional unique pollution episodes and helping
communities affected. It will then become a technical
assistance effort.

FY 1976 Plan

® Determine the dynamics of relatively unpolluted
natural estuarine ecosystems.

Develop conceptual, computer and mathematical models
of storage and flow of natural products and
pollutants in polluted and relatively unpolluted
estuaries and coastal environments.
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Develop simulated ecosystems using natural and
artifical estuarine communities to predict the fate
and effects of pollutants.

Produce procedures and guidelines for assessing,
predicting and demonstrating environmental impact
from ocean disposal practices.

Determine the fate .and ecological effects of
petroleum and petroleum derived hydrocarbons and
produce guidelines for damage assessment and methods
for predicting impacts from new sources.

Assess the effects of existing stresses from various
jndustrial and municipal wastes on Subarctic marine
environments. .

Five-Year Plan

e« Determine the fate and effects of viruses introduced
into the marine and estuarine ecosystem.

Determine the fate and effects of the ocean disposal
of stack scrubber waste material.

Report on the impact and guidelines _for predicting
the impact of dredge spoils and sewage sludge.

Report on the distribution of carcinogenic compounds
derived from petroleum hydrocarbons.

Assessment of biological effects of ocean disposal
of sewage waste in southern California, New York
Bight and Arctic coastal waters.

Assessment of ecological impact from dredging and
dredge spoil disposal.

Determine the fate and effects of inert ingrediepts
found in pesticides.

Terrestrial Ecological Criteria Development

The Terrestrial Ecological Criteria Development Area
focuses on supporting air pollution control strategies that
will protect public welfare by determining the ecological
and physiological effects of air pollutants and other
pollutants on terrestrial flora and fauna when they are
coupled with various environmental stresses. The work in




progress will determine general principles governing
transformation, accumulation and eventual fate of air,
pesticide, -and other pollutants in terrestrial ecosystems.
Such determinations will be made by means. of field,
greenhouse and laboratory studies and by use of scale model
microcosm ecosystems.

In particular, completion of these studies will
strengthen and document criteria for sulfur oxides,
nitrogen oxides, photochemical oxidants and noncriteria
pollutants. These data have been requested by EPA's Office
of Air Quality Planning and Standards. Furthermore, the
completed research will allow EPA to achieve the scheduled
updates on criteria pollutants prescribed in the Clean Air
Act,

Information on selected noncriteria (e.qg., heavy
metals) pollutants will be similarly updated. And the
completed data will provide the basis for future air
pollution control strategies. Finally, completion of the
research will provide the basis for evaluation of the
significance of naturally occurring air pollutants such as
hydrocarbons and ethylene.

FY 1976 Plan

* Develop and refine scientific basis for secondary
air quality standards and for control strategies as
cited in the Clean Air Act,

Develop a scientific basis for control and
regulation of selected pesticides‘’and other toxic or
hazardous materials.

Determine the ecological and physiological effects
of pesticides and other toxic substances on
terrestrial ecosystems by use of simulated models
and ecosystems.

Measure acute and chronic terrestrial ecosystem
responses to various pollutants, singly and in
combinations.

Determine; usefulness of ecological indices as
pollutant stress indicators and enforcement tools.




Five-Year Plan

Develop terrestrial ecological models describing
pollutant pathways, transformation, and fate.

Continue development of scientific basis for
secondary air quality standards.

Determine movement, disposition, transformation and
effects of pollutants in microcosm terrestrial
ecosystems.

Develop pollutant fate and nutritional element
recycling effects of acid rain on plant communities
and soil systems.

petermine and develop criteria guidelines for
registering third generation pesticides.

Determine pollutant transport pathways,
transformation and ecological effects of pesticides
in urban use.

Terrestrial Ecosystems Characterization and Impact
Assessment

The Terrestrial Ecosystems Characterization and
Pollution Impact Assessment work focuses on scientific
characterization of disrupted and/or natural terrestrial
ecosystems or their parts that have been, are, or are about
to be impactad by air- or rain-borne pollutants. Such
pollutants occur singly or in combination in varying

concentrations and for varying exposure periods. The data
can be mathematically modeled or subject to interpretation
without being modeled. Findings will be used to predict
either ecological or economic damage to terrestrial
ecosystems based on projected pollutant concentrations,
exposure duration and ambient environmental conditions as
they act on typical biota of a given region, location or

site.

Future studies will allow development of prototype
control strategies related to entire ecosystems. Also,
effects of pollutants on stability of vital biological
processes in viable forest, grassland, and agricultural
ecosystems, will be meaningfully fitted into ecosystem
characterizations. The biological processes will include
photosynthesis, nitrogen fixation and nutrient recycling.
Completed studies will also reveal actual rates of




ecosystem degradation of a coniferious forest ecosystem
under oxidant stress.

FY 1976 Plan

Determine and characterize impact of air pollutants
on flora and fauna of a grassland plains savannah
ecosystem.

Determine and characterize impact of air pollutants
on a coniferous western forest ecosystem.

Determine and characterize pollutant impacts on
ecosystem components of disturbed, e.q.,
agricultural, ecosystems.

Develop predictive terrestrial ecosystems models
that may include socio-economic and demographic
analysis and resource utilization evaluations.

Five-Year Plan

Determine and characterize air pollutant effects on
deciduous, grassland, and coniferous ecosystems.

Develop and verify ecosystem predictive and
transport models of pollutant impact studies for
major ecosystems.

Develop population dynamic models for microbiotic
communities under pollutant stress.

Transport and Fate of Pollutants

Subprogram Description

Development of effective pcllution control strategies
requires linking pollutant impacts to sources. The
Transport and Fate Subprogram is primarily responsible for
levelopment of empirical and analytical techniques that
relate air and water polluticn source emissions and
discharges to ambient exposures. This requires research
and model development in: (a) atmospheric soil and aquatic
ecosystem processes and effects for determination of
pollutant sources, interactions, transport, transformation
and sinks; (b) effects of air pollutants on visibility,
rainfall, and climate; and (c) impacts of water pollutants
of water gquality.




00

ol

Following is a description of the transport and fate
research as divided into air and water and an
jidentification of major outputs over the next five years.

Air

The Clean Air Act of 1970 introduced an era of
stringent standards and deadlines for achieving air quality
goals. However, some ramifications of achieving clean air
have only recently, come sharply into focus. The direct
costs of achieving clean air by control of stationary and
mobile sources are better known and the indirect impacts on
land use, enerqgy supplies and other goals have become more
apparent. Sophisticated "hardware" controls alone are no
longer considered enough or the sole solution to air
quality improvement.

In this period, knowledge of many atmospheric processes
governing transport and transformation of pollutants in the
atmosphere has progressed. However, available new
information has revealed significant information gaps that
may hinder progress in effectively managing atmospheric
quality. The gaps most likely to receive attention in the
near-term include the transport and alteration of sulfates
under both regional and glokal conditions and on the well-
established problem of oxidants in local and regional
areas. Emerging problems, such as freon and other
hazardous substances, are also 1likely to receive more
attention.
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During the past three years, the ORD has conducted a.
major Regional Air Pollution Study (RAPS) in St. Louis to
develop and validate regional-scale models for criteria air
pollutants, Planned accomplishments include: (a)
completion of emission inventory methodologies, (b)
development of models for nonreacting pollutants, (c)
development of models indicating transformation, and (4)
improved understanding of pollutant/precursor removal
processes.

Field investigations will soon be conducted to
determine the physical and chemical description of
atmospheric gaseous and particulate matter. The major
atmospheric effects, including acid rainfall, visibility
reduction, climatology and radiation balance, will be
studied. Identification and quantification of regulated
and important nonregulated pollutants will be determined in
both urban and nonurban atmospheres.

Ambient pollutant levels will be quantitatively
described in terms of contributing emission sources.
Subjects included are: (a) oxidant transport, (b) physical
and chemical characterization of atmospheric aerosols and
gases, (c) source identification of ambient pollutants
(e.g., natural vs. powerplant vs. area sources) and (4d)
freon and halocarbon abundance in the troposphere.

Air guality simulation models will also be developed,
evaluated and validated to provide gqualitative and
quantitative methods for ,predicting and describing air
guality from a variety of emissions sources. Included here
are: - (a) model development for important pollutant

categories and configurations (e.g., highway, point
sources, area sources, etc.); (b) model evaluation; (c)
model testing protocols and (d) guidelines for physical
model use,

FY 1976 Plan

* Report on the evaluation of the second generation
photochemical- model.

Adapatation of two urban air guality models +to St.
Louis (Regional Air Pollution Study).

Report summarizing current knowledge on hydrocarbon-
photochemical reactivity.
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Report on plume rise climatology for the .U.S. for
evaluation of powerplant sites.

Report on photo-oxidation products from NO and
aromatic hydrocarbon pollutants.

Summary report on acid rainfall distribution over
the U.S.

Report on the effects of air pollutants in the
urban-rural radiation balance.

Interim report on the relative contributions of area
sources and large point sources of ambient sulfate
levels.

Report on abundance of fluorocarbons and other
important halocarbons in the troposphere.

Report results of 1975 summer experient,
photochemical oxidant transport in lower New
England.

Report on sampling and analysis technigues for
particulate matter emissions of diesel-powered
highway vehicles.

Urban-Rural Air Pollution Characterization and
Source Identification.

Five-Year Plan

e Development of sampling and analysis techniques for
identification and measurement of: condensible emissions
from mobile sources: condensible emissions from stationary
sources; organics from chemical and petrochemical plants;
regulated pollutant emissions from mobile sources.

e Urban-rural air pollution characterization and
source identification:

- Report on nonregulated pollutants in the New
York-New Jersey area;

Report on natural sources of oxidant
precursors;
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Reports on nonregulated pollutants
Birmingham;

Agricultural area in Region VII: and

Angeles.

Identification and characterization of emissions
from stationary sources including toxic metals and
organic emissions from petrochemical sources.
Regional Air Pollution Study:

Development urban sulfate models to be used
against RAPS data kase;

Evaluation of sulfate and nonsulfate models.
Air quality simalation modeling.
Removal mechanisms for atmospheric nitrates.
Progress report on the rcle of precipitation washout
and rainout on sulfates and nitrates relative to

long-range transport.

Report on recommendations for control of fine
particulates,

Atmospheric effects:

Impact of air pollution on selected bodies of
water.

Trends in visibility.

Assessment of air pollution modification of
regional weather and climate.

Final report on the relative contributions of area
sources and large point sources to ambient sulfate
levels.

Final report on oxidant transport studies.




Water

The establishment of water gquality criteria and
standards, the development of load allocations and
subsequent issuance of permits, the development of basin
management strategies and pursuit of enforcement actions
depend on a knowledge of how contaminants are transported
and transformed in the aquatic environment. This
scientific ~ information is necessary in order to: (a)
establish -environmentally judicious water gquality
standards: (b) assume scientifically defensible positions
in 1litigations; (c) predict stream assimilation capacities
and pollution impact in order to establish optimum waste
load allocations and basin management on a compound-by-
compound basis; (d) optimize design and construction costs;
and (e) attain optimum environmental protection with
maximum energy conservation.

The near-term primary objective of this research is to
develop information and tools necessary to support Agency
requirements arising from P.L. 92-500 and other
legislation. since passage of P.L. 92-500, EPA has
initiated many activities including: development of water
guality criteria that will be issued in the near future as
a basis for revising State water gquality standards;
development of first-generation load allocations and
permits; designation of area-wide basin management
authorities: and initiation of several enforcement actions.

ORD expects that revision of water guality criteria
will be required in the 1978-79 time period to meet 1983
water quality goals; that more sophisticated load
allocations, incorporating heavy metals, pesticides and
other constituents, will be necessary for second generation
permits; and that comprehensive basin plans will require
more advanced technical tools and scientific information to
provide eguitable controls among point and nonpoint sources
and to identify mechanisms for their implementation.

Research objectives involve identifying and assessing
present and future water quality problems and providing
'OWHM with research data on fate, transport, and aquatic
ecosystem impact of specific pollutants. This information
is needed to support water guality criteria development and
pesticide registration. Form and impact of pollutants in
time and space must be provided in the regions and States
for basin planning and waste load allocations in water
quality limited systems.
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Comprehensive basin water guality models with point and
nonpoint source inputs, socio-economic implications and
energy cconservation inputs will be provided in research
applications reports, scientific papers and problem
reports, including model user manuals and card decks and
hands-on demonstration, technical assistance, and feedback.
Research application and problem-oriented reports include
an analysis of the environmental applicability and
limitation of available information.

FY 1976 Plan

Development of an evaluative model for predicting
the distribution and half-life of pesticides among
the various substrates of fresh surface water
ecosystems and calibrating it for malathion.

Development of an evaluative model for predicting
the distribution and half-life of mercury among the
various substrates of fresh surface water
ecosystems.

Development of procedures for estimating water
quality (relative to sediment and nutrients) that
would exist in a given watershed under various
hypothetical land use practices (including return to
a "natural" state).

Development of additional source loading functions
to predict pollutant loads to streams from nonpoint
sources.

Coupling of nonpoint source loading models to basin
water quality models for use in assessing water
gquality impacts (relative to BOD, sediment, and
nutrients) of both nonpoint and point sources.

Five-Year Plan

Provide EPA's Office of Toxic Substances (0TS) and
ORD/OHEE with suitable multimedia microcosm
techniques (and user instructions) for use as tools
in predicting environmental distribution of wvarious
classes of pollutants that would result if released
into the environment.

Complete laboratory evaluation of heavy metals (in
water) submodel ; verify (in laboratory and
experimental field systems) and calibrate for
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mercury. Provide user manual to OTS, and EPA's
of fice of Pesticide Programs (OPP) and Office of
Water Planning and Standards (OWPS).

Expand pesticide (in water) submodel to handle
persistent pesticides and highly volatile
pesticides; verify (in laboratory and experimental
field systems) and calibrate with Atrazine
(representative of persistent pesticides) and
Trifluralan (representative of highly volatile
pesticides). Provide user manuals to OPP, OTS, and
OWPS.

Provide manual to OWPS, regions and "208" planning
agencies on methodology for estimating "nautral" (or
background) water quality (with respect to sediment
and nutrients) that would exist in a given watershed
or basin under various hypothetical land use
practices (including non-use) given soil,
geomorphic, climate and groundwater characterisitcs.

Develop source loading functions to predict
pollutant loads to streams for those nonpoint
sources identified in the project, "National
Assessment of Nonpoint Sources", as significant and
where functions are either not available or
unreliable. Provide user manual on use of these
loading functions to OWPS, regions and na208m
planning agencies.

Assess currently available nonpoint source (NPS)
loading models (for estimating NPS pollution
contritutions of BOD, sediments and nutrients from

various sources) developed in other programs and
improve and develop additional models as required to
couple with basin water quality models for use by
the regions and "208" planning agencies in assessing
water quality impacts (relative to BOD, sediments,
and nutrients) of both nonpoint and point sources.

Provide improved or additional NPS loading models
coupled to basin water quality models.
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Socio-Economic Studies

The socio-economic research uses interdisciplinary
techniques and skills to define environmental problems and
approaches to solutions of problems that are not in the
immediate short-term purview of EPA's program offices.
This research gives EPA an ability to cope with current and
future environmental problems and issues that may be
critical in the long-term, ‘but are not problems now.

The groups doing this work will be assembled in FY 1976
and be at full or nearly full strength by the beginning of
FY ‘1977, Since this activity is now being structured the
five-year plan cannot be described with any certainty now.
However, following areas are likely candidates from which
the five-year program will be assembled:

® Economic Epidemiology. This area considers socio-
economic and demographic factors associated with
environmental health. These data will serve to
complement the medical epidemiology and provide data
for benefits studies.

Benefit Studies. This area develops environmental
benefit methodologies and uses them to determine the
gains of environmental programs, Emphasis will
probably be on pesticides, toxic substances and
drinking water.

Future Pollutant Problems and Pollutant Assessment.
This area is an interdisciplinary one that attempts
to "get ahead of the problem" and identify future

pollution problems early enough to devise control
strategies that protect at much lower cost than
required when the problem is serious.

Ad Hoc Studies. These are studies of short duration
(three to six months) on specific EPA issues as they
arise. The studies are particularly useful for two
reasons: First, they allow EPA to use resources not
available elsewhere for short-term issues: and
second, it gives researchers direct exposure to
EPA's problems. These activities would help assure
the relevancy of the socio-economic research to real
Agency problems,

Conservation Issues. This area will define the
problem of evaluating natural environments and
outline various approaches for coping with conflicts
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of interests between conservation of nature's unique
feasures and economic development.

waste Reduction. This area will explore: (1
resource depletion problems. and environmental and
economic benefits of reducing the amount of wastes;
(2) methods of encouraging materials conservation
and consequences of alternative management methods.

Methods and Model Development. where appropriate
methods and models appropriate for use in
environmencal analysis will be developed, verfied
and prepared for socio-economic assessments.
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INDUSTRIAL PROCESSES PROGRAM

Overview

This program includes two research subprograms:
Minerals, Processing and- Manufacturing Industries: and
Renewable Resources Industry. The split is made on the
character of sources being investigated--point and nonpoint
sources, respectively.

The Minerals, Processing and Manufacturing Industries
Subprogram considers point sources of water, air and
residue pollution produced by industry. Research,
development and demonstration in this subprogram focuses on
mining, manufacturing, service and +trade industries with
activities that range in scope from extraction to
production of raw materials and processing of materials
into intermediate and consumer products.

Research on water industrial processes supports the
"Best Available Technology" (BAT) requirements of the
Federal Water Pollution Control Act (FWPCA) through
development and demonstration of new or improved cost-
effective technology with industry-wide applicability,
short-term achievability and long-term wviability. This
research provides primary data for establishing
economically’and technically feasible effluent guidelines
and treatment parameters for industrial liquid-waste
discharge permits. The research also considers technology
for preventing and controlling accidental spills of
hazardous materials.

Industrial processes water research will focus on
development and demonstration of technologies for closed-
cycle systems except when: open-cycle technology research
is required for standards verification; or closed-cycle is
not feasible. Roughly 32 of the total 593 regulatory
categories will be affected by the more viable technologies
demonstrated. The area-wide combined water research will
continue to show the economic and technical viability of
combined point source wastewater management with special
emphasis on developing technical criteria for pending
pretreatment standards.

Hazardous incident research will continue on control
and minimization of spill damage and to provide data for
the new EPA spill regulations for hazardous materials.
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Over the longer-term industrial processes water
research will continue to respond to technology
requirements of the FWPCA. Increased attention will be
directed to hazardous waste disposal and demonstrations of
technology for specific critical industrial sources. The
integrated regional hazardous waste disposal facility will
be continued.

Research on air industrial processes supports the
technology reguirements of the Clean Air Act (CAA) through
development and demonstration of new or improved cost-
effective technology with industry-wide applicability,
short-term achievability and long-term viability. These
requirements support implementation of ambient air quality
standards and the development of New Source Performance
Standards (NSPS).

since a significant amount of air pollution comes from
energy production and use, it is reasonable to expect
considerable overlap between this and the
Energy/Environment Program described later in this report.
The Minerals, Processing and Manufacturing Subprogram and
the energy-related research have been carefully structured
to complement each other for that reason.

Near-term air pollution control technology research
focuses on assessing the magnitude of problems and the
state-of-the-art for control of noncriteria and hazardous
pollutants (i.e., hydrocarbons and metallic particulates)
while completing several development and demonstration
projects on criteria pollutant control systems. Work has
also bequn on transferring technology for particulate
control to industry (see description of Technology Transfer

Activities). The results of the assessment studies will
provide identification, characterization and prioritization
of industrial sources of hazardous pollutants. This

information will permit development of national strategies
to control industrial air pollution.

Over the longer-term, activities will continue to
characterize and assess air pollution problems from
industrial sources and identify available technology for
pollution control and its economic implications. This
information will continue to be used to formulate specific
technology requirements and strategies to control air
pollution from industrial sources. Demonstrations of
control technology for high priority sources will also
continue.

66
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The Renewable Resource Industry Subprogram includes:
(a) development of total management systems, including
predictive methodology, to control air, water and 1land
pollution resulting from production and harvesting of food
and fiber and their related residual wastes; and (b) the
assessment of probable trends in production of renewable
resources and their resulting environmental impact,
including effects of crop production on irrigated and
nonirrigated lands, silviculture practices and animal
production.

This research supports development of guidelines to
identify and evaluate the nature and extent of agricultural
and silvicultural sources of pollution and processes,
procedures and methods to manage pollution from these
sources (as required by FWPCA). Also wvital is giving
necessary support in assessment and management of
pollutants resulting from production of renewable resources
as required by State and local agencies in carrying out
area-wide waste management responsibilities under Section
208, P.L. 92-500.

Studies related to animal production and land
application of wastes from confined animals, management of
animal wastes from operations not covered by the National
Pollution Discharge Elemination Systems (NRDES)
requirements and waste disposal where land application is
not feasible, are being performed. Irrigated crop
production studies, including irrigation system management
and predictive methods, to manage and reduce mass loading
of pollutants in irrigation return flow systems are also
being conducted. Research on nonirrigated crop production
relates +to chemical and sediment management systems,
predictive modeling and long-term trends.

In the longer-term, problems to be addressed in animal
production research are: potential runoff and resulting
pollution from land application of animal wastes;
development and assessment of cost-effective techniques for
management of land runoff and development of cost-effective
systems to manage pollution from non-NPDES operations,
including waste holding structures.

Siviculture activities are directed to development of
forestry management systems and techniques that predict
environmental consequences of these systems. An assessment
will also be made of short- and 1long-term trends in
forestry as they impact environmental quality.
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Also, over the longer-term, activity will be increased
to expand upon the initiation of assessment of short- and
long-term trends in agricultural production as they impact
on environmental quality. This work will focus on specific
analysis of environmental impacts from highest priority
agricultural systems such as large-scale farming,
conversion of marginal lands to cropland, chemical and
energy intensive practices and the 1likely increase in
irrigation.

Minerals, Processing, and Manufacturing Industries

Subprogram Description

Industrial pollution is the source of about half the
biological oxygen demand (BOD) of the MNation's lakes,
rivers and streams. Industry also produces most of the
water pollution load of refractory, hazardous and toxic
materials, including heavy metals, organics and dissolved
solids. Similarly, even with control levels required under
New Source Performance Standards (NSPS), half the emissions
of particulates and a significant fraction of the emissions
of sulfur oxides (SOx) into the atmosphere come from
industrial sources. And most hazardous atmospheric
pollutants come from industrial sources.

While solid wastes from industrial sources are a
relatively small fraction (about one-fifth) of the total
wastes generated from all sources, industrial sources have
a significant impact because of their hazardous and toxic
nature due in part to production of large amounts of
sludges with heavy metals.

To address these industrial environmental pollution
problems, a research, development and demonstration (R, DED)
program to identify, prevent, control and manage pollution
from industrial activities has been established. The
Minerals, Processing, and Manufacturing Industries
Subprogram includes sources of water, air and residue
pollution from industrial activities--mining,
manufacturing, service and trade industries. The
activities involved range from extraction to production of
raw materials and processing of materials into intermediate
and consumer products. This research covers all or part of
thirty major qroupings identified in the Standard
Industrial Classification.

Industrial pollution problems cannot be effectively
controlled by attacking only a single medium (i.e., air,
water or land). A more effective approach is to deal with
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pollution as problems whose solutions may impact on all
media. A systems approach that takes air, water and land
into account to treat pollution problems avoids
transferring pollution impacts from one medium to another,
€.9., treatment of liquid effluents in a way that produces
no secondary air pollution or land disposal problems.

Pollution runoff from mining operations continue to be a problem in many
areas,

CREDIT: EPA/DOCUMERICA - Bf11 Gillette
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To emphasize a coordinated, multimedia approach to
industrial pollution problems, the research activities are
organized along industrial lines. Responsibility for total
environmental protection is assigned to each industrial
component. Four research categories--Materials Production,
Materials Processing, combined Sources and Hazardous
Materials Incidents--comprise the Minerals, Processing, and
Manufacturing Subprogram. Since industry generally
considers its environmental problems to be multimedia
problems, it is essential that each research category
include all environmental problems associated with that
category.

Materials Production includes problems of industries
concerned with exploration for and exploitation and
production of raw materials such as steel, aluminum and
limestone. Not included in this category is extraction of
nonrenewable resources used primarily as a source of
energy, such as coal, or renewable resources, such as
aqricultural products.

Materials Processing covers many industrial activities
that mechanically or chemically change a material from one
form +to another. For example, metal working and
electroplating, as well as production of inorganic and
organic chemicals, are included in this category.

combined Sources covers the development of technology
to treat industrial wastes from several plants within a
reqgion with a single facility or in combination with
municipal waste management. Hazardous Materials Incidents
develops methods to treat spills of hazardous materials as

required in the FWPCA.

A aoal of this research is to serve as a catalyst to
promote cooperation and coordination between federal
agencies, States and technology users to achieve levels of
pollutant control mandated by EPA's legislative
authorities. Research objectives are planned to meet the
timing for reduction or elimination of pollutant discharge
required by the FWPCA and the CAA. Pollution abatement
goals will be helped by this program through R,DED
technology on a; wide spectrum of industrial activities,
culminating in demonstration or promotion of cost-effective
pollution control technologies.

Industrial organizations will continue to be
responsible for most development and demonstration efforts
required to meet pollution abatement goals. Solutions to
industrial pollution problems may include commercially-
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available treatment technology or adaptations of control
technology in wuse on other processes. Pollution problems
may also be prevented or controlled by modifications in
process design or operation--solutions that may be specific
to a single plant and wholly under purview of the plant
operator. In certain critical cases, however, federally
financed, independent R,D&D may need to be conducted to
ensure that national pollution abatement goals will be met.

Progress is being made toward reduction or elimination
of industrial pollutant discharges. Results are
incomplete, however, because of a lack of feasible cost-
effective technology to meet standards. Some industries
are characterized by small organizations with modest or no
R,DED components, These industries may not be able to
adapt or develop pollution control methods without external
sources of resources and expertise. Other industries have
challenged the technical and economic bases of regulations-
-both those currently applicable and those scheduled to
come into effect in the future.

Finally, the obvious need for new standards to control
or prevent discharge of toxic and hazardous pollutants from
industrial sources will produce new requirements.
Protection measures required under such standards may be
significantly different from those commonly wused in
industrial pollution abatement, and may require intensive
cooperative efforts to meet standards.

The development and application of both existing and
future abatement technology is a cornerstone of FWPCA.
This legislation makes it necessary to develop advanced

treatment technology to eliminate the discharge of
industrial pollutants in a manner that neither creates
other pollution problems nor is unacceptably disruptive to
the economy. Associated with that constraint is the
necessity to prove economic viability and reasonableness of
interim pollutant control levels by 1985.

Under the FWPCA, there are approximately 593 regulatory
industrial categories, each with four levels of control to
be achieved within a 10-year span. Effluent Guidelines
have been established by EPA in 33 industries and more
guidelines will be promulgated in 1975 and 1976. Progress
toward achieving levels of control mandated by the Act
depend both on resolving legal differences between EPA and
industries that must comply with the Act and provision of
the substantive basis for technical and economic
feasibility.
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Under the CAA, several regulatory paths are available
for devising strategies to ensure that mandates of the Act
are met. Industrial technology research supports each of
these requlatory approaches. Ambient Air Quality Standards
(AAQS) have been established for six pollutants, known as
criteria pollutants. The States have submitted
implementation plans that provide for attainment of the
AAQS. Many areas will not attain the AAQS because they
lack available control technology, control is too costly,
or fuel supplies are limited.

The stahdard can be attained in some cases. But the
likelihood is that existing technology will not permit the
standard to be maintained in the future Dbecause of
anticipated growth of industrial capacity and consequently,
of emissions. In either instance, the goal of the
Minerals, Processing, and Manufacturing Subprogram is to
provide technically and economically feasible processes
that allow attainment and maintenance of AAQS.

New Source Performance Standards (NSPS) for the six
criteria pollutants have been promulgated for 12 industries
and proposed for 8 others under the CAA. The expectation
is that another 25 criteria pollutants will be promulgated
between 1976 and 1978 for other industrial categories. The
need for a technology R,DED program to support these and
future standards is critical.

EPA has already established or is in the process of
setting emission standards for certain other hazardous
(noncriteria) pollutants such as mercury, fluorides,
asbestos, vinyl chloride, bischloromethyl ether and

hexachlorobenzene. Because of inadequate understanding of
effects of industrial chemicals and materials in the
environment, it is likely that the pollutant—of-the-month
syndrome will continue. At this time, at least 17 sources
have already been identified that emit toxic materials in
guantities that are probably of concern.

Experience in dealing with hazardous materials (e.g.,
asbestos and wvinyl chloride) indicates that there is
usually insufficient health effects data to establish a
ngsafe" exposure lavel. EPA must therefore rely on a
technology-based standard to ensure that exposures do not
present substantial risks to people. Anticipatory R,DED on
control of emissions of potentially hazardous materials can
serve the Nation well by providing assessments for the
feasibility of control of such materials.
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Finally, the FWPCA requires that a list of hazardous
materials be issued and that the list serve as a basis for
recovery for damages resulting from spill of such
materials. The expectation is that over 500, primarily
industrial materials, will be identified. The capability
to contain and clean-up spills of So many materials is just
beginning to emerge from the hazardous spills R,D&D
activity.

Status of Technology

To date, this technology R,DED has provided the
technical basis for an estimated 100 industrial categories
at the Best Practical Technology (1977) and Best Available
Treatment (1983) levels of control. Additional technology
gaps and associated R,D&D needs, if any, for specified Best
Practical Technology levels may be identified in legal
tests of regulations. There are, however, R, DED
requirements for Best Available Technology, New Source
Performance Standards, Pretreatment Standards and Toxic
Standards.

The data base on which decisions can be made for
industrial air pollution control is generally weak.
Consequently, a large assessment program has been initiated
to determine what sources may require control technology
R,DED in the future. A complicating factor is the large
number of industrial sources that can be addressed. To
provide priorities for air pollution control efforts,
available emissions data (calculated, measured, or
otherwise estimated) were used to calculate a relative
ranking of 600 industries. The ranking took into account
the specific pollutants emitted, the relative toxicity of
the pollutant, the physical configuration of the emitting
source and the population in close proximity to the source.
As a result, more detailed assessments have been started
for the 40 highest priority industries. New industries
will be added to the study list as ongoing assessments are
completed--subject to availability of funds. Further,
multimedia assessments to fully consider intermedia
transfers are being initiated.

Five-Year Plan

To significantly enhance protection of the environment
from industrial pollution sources by the mid 1980's, the
Minerals, Processing, and Manufacturing Subprogram is
recognized as a high priority R,DED area. Because of the
time restraints in the FWPCA to achieve the stringent
control levels established and anticipated timing of
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additional New Source Performance and Hazardous Materials
Standards and new Toxic Substances Standards, RED must be
accelerated if industry is to meet these regqulations and
standards in FY 1978 and FY 1979. Resources can be
substantially reduced in FY 1980 and beyond as efforts move
beyond demonstration to technology transfer to industries
that can benefit from the intensive ongoing R,DED effort.
By anticipating such a "spike" increase in resources for FY
1978 and FY 1979, it will be possible to plan cooperative
programs with the affected industries to maximize use of
total resources--both federal and private.

Methods that effectively control all wastes--including air, water and s011d waste pollution--from
large industrial sources are needed.

CREDIT; EPA/DOCUMERICA - Paul Sequeira
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A major industrial air and water polluter is the iron
and steel industry. Devices suitable for retrofit to
existing coke ovens have been demonstrated for control of
air emissions during charging and pushing operations. A
system for controlling both air and water discharge from
pushing and gquenching operations is schedul ed for
completion in FY 1976 and will serve in part as the basis
for a New Source Performance Standard. It is expected that
in FY 1977, an integrated total environmental control
project will be initiated for a fully integrated iron and
steel facility. This project will treat both air and water
pollution and should be completed by FY 1980.

Fine particulates also present a serious problem to the
iron and steel industry. For that reason, plans for two
demonstrations of different advanced control technigues
will be initiated during FY 1976 and completed during the
following fiscal vyear. One of these demonstrations will
involve fine particulate control in the steel making
process and the other will be included in production of
ferroalloys. The expectation is that an electrostatic
precipitator system and flux force condensation or other
advanced system will be demonstrated for fine particulate
control beqginning in FY 1977.

tn metal finishing and electroplating, full-scale
dempnstrations of acid retardation and ion exchange to
recover phosphoric acid from bright aluminum wastewaters
containing cyanide and reverse-osmosis treatment for nickel
plating wastewater, will be completed in FY 1976.
Accelerated efforts on ways to treat highly toxic and often
heavy-metal laden wastes from these industries will be
launched in FY 1978 and FY 1979.

Another high priority industry is the petrochemical
industry. Demonstration of closed cycle technology to
control opollution from this industry will be initiated.
Petrochemical facilities are major emitters of organo-
nitrogen compounds into waters and major sources of
hydrocarbon atmospheric emissions. Three investigations to
be completed in FY 1976 include: (a) use of automated
control of the novel "BTOX" system for treatment of
organically contaminated brines generated in glycol
production, (b) the development of total recycle systems
for waste brines containing refractory organics and (¢) the
development of treatment and control technology for
refractory petrochemical wastes. These studies will serve
as the basis for full-scale industrial demonstrations to be
undertaken with industry beginning in FY 1978.




Closely associated with the petrochemical waste
treatment program are R,DED efforts on disposition of
chlorinated waste residues produced in purififying
chlorinated solvents. Engineering design - studies,
including specifications and costs, are currently undervay
for design, construction and operation of a full-scale
chlorolysis regional waste disposal facility. The
demonstration phase of this facility should begin in FY
1977. Utilization of this process will substantially
reduce discharge of hazardous residues to the environment
and effectively eliminate a major source of chlorinated
hydrocarbons to receiving streams and groundwater.

puring FY 1976, R,D&ED efforts in the rubber, plastic
and inorganic chemicals areas will 1lead to: (a) a
demonstration of removal of nitrocellulosic fines by
ultrafiltration
allowing water reuse and nitrocellulose recovery (this
technique has application to both explpsives and plastics
industrial wastewaters) ; (b) demonstration of Best
Available Technology for wastewater treatment in the
synthetic rubber industry; (c¢) an assessment of the
technology available for the alumina refining industry
(Bayer Process Red Muds) ; and (d) a pilot demonstration of
jndustrial wastewater renovation by an evaporative process
that removes dissolved solids (this approach has
application to acid mine drainage water, powerplant cooling
water and blowdown streams) . These efforts will serve as
the basis for full-scale industrial demonstrations
beginning in FY 1978.

Also in FY 1976, the results of' A full-scale

demonstration of use of activated carbon in conjunction
with air flotation to treat wastewaters from a naval stores
(wood chemicals) production facility, are to be published.
This carbon absorption unit is the largest industrial
treatment facility of its kind in the world and will serve
as the prototype for other industrial units.

The toxic pollutant technology demonstration program
has developed to the point where studies of pilot to full-
scale processes are underway to treat wastewaters from the
manufacture of PCBs, endrin, heptachlor, chlordane and DDT.
Continued researcik is necessary because these and other
chemicals may still be produced and exported even while
domestic use should be significantly reduced. This
research will be expanded to include toxaphene, aldrin,
dieldrin and other toxic streams in FY 1978 and FY 1979.
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Maximum closure of the process water loop in an
integrated neutral semi-chemical pulp and paperboard mill
will be achieved in FY 1976. In addition, a 300 ton-per-
day multi-stage oxygen bleaching system for producing
hardwood kraft pulp will be demonstrated. Not only will
the latter project be the first demonstration of oxygen
bleaching in North America, but it will also be the first
application of integration of oxygen technology into an
entire mill system. Kraft pulp mill odor control projects
for both retrofit and new recovery boilers are being
completed. These demonstrations represent state-of-the-art
control using process modifications for reduced sulfur
compounds from recovery furnaces. The use of activated
carbon treatment of kraft pulp bleaching effluents together
with achievement of economical production of activated
carbon as a by-product from kraft pulping ligquors, is also
being completed. These technology developments and
demonstrations will be transferred to the pulp and paper
industry.

In the food processing area, demonstration of the reuse
of poultry and food and vegetable processing waters will be
completed, including evaluation of acceptability of using
those treated waters as a recycled stream. These projects
will be "pathfinders" for similar approaches in other food
processing industries.

In FY 1977, a demonstration of nitrogen-compound
removal from, meat vacking plant effluents to meet Best
Available Technology 1limits will be completed. The main
emphasis in the food processing area will be on reduction
and elimination of water discharges by demonstration in

selected hign water use segments of the industries. By-
product recovery for segments of the industry--potato
processing and beverage production--will be initiated in
the late 1970's and completed in 1980.

A manual for the design of rendering-plant odor-control
scrubbers will be distributed this year. This manual is
the result of a joint Industry/EPA study to pfovide
technical support for odor control programs. Air pollution
control of fugitive dusts from sources such as rendering
plants will be completed in FY 1978.

The Hazardous Spills work is in the process of
demonstrating three systems for the treatment, containment
and collection of hazardous spills. To be completed in FY
1976 are: (a) full-scale demonstration of a mobile 250
gallons-per-minute "dynactor" treatment system that has
broad range application to spills containing toxic metals,
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inorganics and organics and pesticides; (b) development and
demonstration of an in situ foam diking system for spills
containment; and (c) demonstration of a self-contained
collection bag system for containing hazardous spills. In
future years, technology will be developed and demonstrated
+o contain and clean-up hazardous materials spills on land
and for those resulting in air pollution incidents.

Renewable Resources Industry

Subprogram Description

The renewable resources industry includes food, fiber,
and wood production and related activities ranging from
agricultural production through harvesting. This research
area encompasses: (a) methods for predicting the water
guality impact of wvarious agriculture and silviculture
practices to aid in establishment of water quality
standards: and to assess the impact of alternate management
methods: (b) Best Management Practice (BMP) alternatives
designed to reduce or prevent runoff of pollution
discharges or emissions that adversely affect air, land or
water, including cost-effective determinations and
evaluation of social and economic impacts; (c) assessment
of probable trends in production of renewable resources and
their resulting socio-economic and environmental impacts;
and (d) development of nonchemical pest management controls
to reduce problems of runoff from aqricultural pesticides.

The expectation is that pressure will mount for the
U.S. to significantly increase agricultural production in
+he last quarter of this century. This pressure will
likely mount as the production-to-COnsumption gap of highly
populated underdeveloped countries widens, as developed
countries attain increased affluence and as world
population increases. Environmental problems of a broad
scope are likely to accompany any drastic efforts to
increase agricultural production in the U.S. Moreover,
significant conflicts may arise Lbetween energy development,
production and uses, community development and renewable
resources activities. The long-term problem then, for the
U.S. will be to increase agricultural production with
minimal environmental degradation and conflict with other
national goals.

The long-term research in this area will be to: (a)
develop the capability to assess and predict environmental
effects of existing and advanced approaches to increased
production of =sach renewable resource and between resources
at the local, regional, and national levels; and (b)
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develop cost-effective alternative technological,
management and institutional approaches to assure increased
production at the least environmental cost.

The more immediate problem confronting EPA evolves from
P.L. 92-500 and the need to manage discharges from nonpoint
sources. The problem is: To provide State and local water
quality management agencies with tools they need to carry
out their area-wide waste management responsibilities under
Section 208, P.L. 92-500. The tools include: (a)
guidelines for identifying, assessing and evaluating the
nature and extent of agricultural and silvicultural sources
of pollution, and (b) processes, procedures and methods to
manage and control pollution from these sources, as
delineated under Section 304 (e) of FWPCA.

ORD has conducted research that will partially address
and provide a base for some aspects of long-term renewable
resource objectives. These efforts, have previously been
limited in scope and designed td provide operational
Support needed to solve specific near-term problems.
Consequently, an assessment of short- and long-term trends
in agricultural production as they affect environmental
quality is being initiated to more fully address the
longer-term research needs.

EPA has published guidelines on methods to identify
Significant agriculture and nonpoint source activities. 1In
the near future, EPA will publish Best Management Practice
(BMP) position papers for use by regional and State
personnel. ORD has an ongoing activity to develop

predictive techniques to determine pollutant loadings as a
function of measurable source characteristics. It has also
developed methods to control or manage wastes and runoff
from specific agriculture sources for limited areas of the
Nation. Wide variation in climate, rainfall and hydrology,
geologic conditions and production practice preclude the
rapid development of comprehensive alternative management
practices in all areas.

Other federal agencies, such as USDA, have been
involved in related activities. But their efforts have not
been principally directed at environmental protection. For
example, the Soil Conservation Service (SCS) has developed
Soil conservation measures to prevent soil loss. The role
of these individual measures in meeting water quality
standards, however, needs to be determined in terms of
their cost/benefit and socio-economic impacts.




The near-term approach in the Renewable Resources
Industry Subprogram concentrates on five activities:
animal production, irrigated crop production, nonirrigated
crop production, silviculture and alternative pest
management.

Animal Production

Major emphasis is on land application of waste from
confined animal production. This includes the development
of methodologies to determine environmentally safe and
cost-effective waste application technologies for optimum
crop utilization or for disposal alone where crop
production is not the governing factor. To be included
are: impacts on surface and groundwater; long-term effects
on soils and productivity; potential health effects; rates
of application of technology as functions of climate,
slope, soil, crop, etc.; and timing of application.

A second problem area is the development of cost-
effective waste management sSystems for animal production
operations. Included are: controlling runoff from small
confinement areas, barnyards, and pastures; preparation of
guidelines for storage of runoff and pump-out of retention
facilities; and assessment of problems from animals with
access to surface waters.

A third problem area is that of waste disposal where
land application is not feasible. Emphasis is on
evaluation of environmental impacts and comparative
economics of alternatives to land disposal for handling of
animal wastes,

Irrigqated Crop Production

Studies on this topic include: evaluation of the
effect of present irrigation practices on salt loads
entering river systems, particularly through groundwater
drainage systems; development of prediction techniques that
apply to water quality problems of irrigation return flow;
in cooperation with the Bureau of Reclamation, a
demonstration that improved farm water management offers a
feasible means to minimize salt and nutrient degradation of
return flow without sacrificing crop yields; development
and demonstration of fundamental technology required for
pollution control in irrigated areas, including structural
changes, on-farm water management and new concepts relating
to solute movement and storage; and evaluation of the
legal, economic, and institutional constraints to improved
water management.
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Nonirrigated Crop Production

Studies are underway in this area to: evaluate
pollution aspects of exifting agricultural practices and
technical efficiency and cost-effectiveness of available
control methods; recommend changes in practices to achieve
environmental improvement; develop verified pesticide and
plant nutrient mathematical models with watershed and gross
basin-wide predictive and simulative capability and
nationwide applicability for all major pesticides and plant
nutrients (nitrogen and phosphorus); based on the models,
formulate cost-effective regional control systems to
prevent pesticide and plant nutrient pollution at their
sources; and assess reduction in pollutant loading for any
specified management or engineering practice and legal
constraint.

Silviculture

The emphasis here is on: evaluation of pollutants and
their sources resulting from current forest management
activities; developing cost-effective structural and
nopstructural practices designed to reduce pollution;

AILhrngt Ven maragremnt sethosy for comtrallisg ronsf! S to timber Rarwsting
practices are twing twerstigated te the Remswshls Resservey bnd
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developing verified pollutant runoff models with watershed
and basin-wide capabilities to determine, potential
pollution 1loads and to evaluate and optimize use of
management systems; and based on modeling efforts, legal
constraints and socio-economic factors, developing control
systems to meet 1983 water quality goals.

Alternative Pest Management

The objective here is to develop alternative
nonchemical methodologies for pest control for a variety of
crops and conditions. To do this will require development
of various -strategies and tactics of pest population
requlation and control 1in major fruit and vegetable
ecosystems. These ecosystems are to be studied either
simultaneously as interacting groups or individually where
control of insect and weed pests is needed using a variety
of nonpesticide means. Such means 'may include insect and
plant pathogens, €.9., Viruses, bacteria and insect
pheremones and harmones. Strategies for nonpesticide
control of urban pests, such as cockroaches and mosquitoes,
need development. This work is coordinated with the
National Science Foundation and the U.S. Department of
Agriculture.

FY 1976 Plan

of this overall Renewable Resdurces Subprogram, major
FY 1976 outputs will be as follows:

e Publication of an agricultural chemicals user's
manual that assesses existing farm practices on
their environmental protecting merits.

Assessment of cost-effectiveness of recommended soil
conservation practices (sediment control) for water
guality control.

completion of a limited assessment report on the
magnitude of potential problems and development of
initial gquidelines for cost-effective enforcement of
pesticide requlations at the producer, distributor
and user ' levels (for use by State agencies in
designing their programs and allocating resources) .

Evaluation of the water pollution potential of
animal wastes applied to land for optimum crop
production.
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Evaluation of environmental impacts from wastes
generated by unconfined animal production.

Summary of animal waste utilization (resource
recovery) practices, dincluding their costs and
comparative economic evaluation relative to land
application of these wastes.

Completion of a state-of-the-art document assessing
the technology and data’ base for development of
predictive techniques to determine water pollutant
loading from forested watersheds.

Five-Year Plan

In FY 1977, subjects to be addressed by manuals
developed in animal production research areas include:
potential runoff and resulting pollution from land
aoplication of wastes, cost-effective techniques of land
application and measures for management of runoff from land
application, and cost-effective systems to manage pollution
from non-NPDES operations (including waste holding
structures).

Trends in agricultural practices are being watched closely to anticipate possible
environmental impacts.

CREDIT: EPA/DOCUMERICA - Charles 0'Rear




Efforts to complete a total-package salinity control
project in the upper colorado River Basin, including
evaluation of various salinity control measures studied,
will continue. To date, the demonstration of management
practices is nearing completion. Economic and
institutional constraints of irrigation water management
reform and salinity control will be evaluated. And a
multilevel optimization model for cost-effective salinity
control medsures integrating desalination will be developed
in the area of irrigated crop production.

Completion of wverification of and development of a
user's manual for both pesticide and plant nutrient
watershed models for the Piedmont and Great Lake Regions
will be achieved for nonirrigated crop production. And
efforts related to silviculture will be continued.

Plans in future years call for: continuation and
intensification of ongoing projects; increased activity in
assessment of short- and long-term practices in
agricultural production as they impact on environmental
gquality including (1) specific analysis of environmental
impacts from agricultural systems of highest priority, (2)
conversion of marginal land to cropland and (3)
investigation of social and economic aspects of pollution
control/management methods in the renewable resource
industry. Major emphasis will be on identifying emerging
agronomic trends that can be made environmentally sound
before coming into general use to ease the impact of
environmental controls on agricultural economy and socio-
institutional systems. Annual reports will be developed
assessing recent developments in agriculture (i.e.,

irrigated and nonirrigated crop production, animal
production and silviculture) and emphasizing socio-economic
aspects of trends on a nationwide basis.
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PUBLIC SECTOR ACTIVITIES PROGRAM

Overview

Several problem areas that EPA must address can be
linked together in a group because of their significance in
community environmental management. Three research
subprograms here are:

* Waste Management
® Water Supply
e Environmental Management.

The Waste Management Subprogram focuses on prevention,
control, treatment and management of pollution produced by
community, residential or other nonindustrial activities.
This research concerns municipal and domestic wastewater
and collection/transport systems, urban land surface
runof f, municipal solid wastes and associated air
pollutants.

The major thrusts of the solid waste research include:
preparation of comprehensive effects documents designed to
support regulatory efforts for hazardous wastes disposal,
control technology development for treatment and disposal
of pesticides and other toxic chemicals, investigations to
determine the potential for migration through soils of
hazardous industrial wastes, studies to evaluate
environmental effects of sanitary landfills and development
of resources recovery systems for energy and material
retrieval.

A major effort is underway to provide dependable and
safe supplies of drinking water. This includes work on
health effects that result directly or indirectly from
contaminants in drinking water. The Water Supply
Subprogram provides for development of analytical methods
to assess drinking water quality and development of water
treatment processes to remove and reduce undesirable
contaminants in water supplies that current methods miss.

Water supply research includes three areas of
concentration: health effects, water treatment and systems
management and groundwater management. The ma jor objective
of water supply health effects research is to develop valid
criteria for setting drinking water quality standards.
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Specifically, this research will provide scientific
knowledge necessary to establish standards for organic,
inorganic and microbiological contaminants in drinking
water. The primary purpose of water supply control
technology RED is to evaluate, improve and develop cost-
effective control techology necessary to achieve drinking
water standards. This involves both the adaptation of
large-scale technology to small water supply streams and
development of new or special technologies.

The objective of the Environmental Management
Subprogram is to provide regional environmental planners
and managers with methods to determine feasible alternative
solutions to specific environmental problems and to provide
techniques for selecting least-cost solutions. The
research focuses on development of improved multimedia
planning techniques, improved methods for collection and
analysis of environmental quality and economic information,
evaluation of alternative institutional arrangements and
development of comprehensive systems analysis and
evaluation methodologies.

The program output will be user-oriented and include
information needed and decision methodology required to
select and implement effective environmental quality
control programs on a community and regional level.

Following is a description of the three subprograms and
main outputs that comprise the Public Sector Activities
Program.

Waste Management

Subprogram Description

The domestic, commercial, recreational and other
nonindustrial activities of the Nation's communities are
major sources of pollution and degradation of environmental
quality. These many and diverse communities vary from
isolated rural settlements and recreational areas to
sprawling suburban developments and large, concentrated
urban areas. Community activities, normally under
management of State and local governments produce
pollutants that are discharged into the Nation's surface
and groundwater from sewered wastewaters, runoff of rain
and melted snow with pollutants from the land's surface and
percolation of pollutants £rom subsurface disposal sites
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such as home septic systems and public or private
landfills. Also included are emissions to air from many
sources.

Through a diverse and Ccomplex set of laws, EPA has a
number of ways to approach public sector problems. The
most conspicuous and direct federal mechanism 1is the
massive Construction Grants Program coupled with the
National Pollution Discharge Elimination System authorized
by P.L. 092-500. The ultimate solution to these problems,
however, may well be througn more decentralized programs,
exemplified by Section 208 of P.L. 92-500, that give
responsibility for planning and implementing environmental
controls or management systems to State and 1local
authorities with EPA providing guidelines and assistance.

The Waste Management Subprogram is designed to support
efforts by EPA and State and local governments to develop
and demonstrate specific pollution control technologies or
management systems, It also provides technical tools to
assess local problems and select appropriate management
options. Based on current needs, this subprogram is
organized into five distinect research areas:

* Wastewater Treatment Technology
Soil Treatment Systems
Runoff Pollution Control
Community Wastewater Systems Management
Solid and Hazardous Waste Management
Wastewater Treatment Technology

This effort is focused primarily on technology for
publicly-owned treatment works. It supports the needs of
Construction Grants Programs through (1) improving
performance and reliability and reducing costs and enerqy
demands of available technology (2) providing solutions for
current technological inadequacies such as sludge handling
and disposal and (3) developing technologies for removal
requirements exceeding secondary treatment such as nutrient
removal, all necessary to achieve the 1983 goals of P.L.
92-500.

This research also deals with technologies to treat and
dispose of "small flow" domestic waste systems such as
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those from individual homes not connected to sewers oOr f rom
small recreational areas.

Soil Treatment Systems

In some places, an attractive alternative to mechnical
devices used in wastewater treatment is land apolication of
effluents with resulting removal of pollutants by soil.
Moreover, land disposal is a promising method for disposing
of and utilizing sludges from wastewater treatment systems.
This effort focuses on (1) development and evaluation of
the cost, performance and practicability of land
application systems, especially those involving beneficial
uses such as crop irrigation, (2) assessment of public
health, socio-economic and other environmental factors
related to design and operation of land application systems
and ¢3) examination of potential of other "patural”
systems, such as marshes or aquaculture units for removal
of pollutants from wastewater.

$ludge dispesal is a seriows problem for many communities, MHere sludge is belng disposed 1n 3
reclaimed strip mine.

CREDIT: EPA/DOCUMERICA - Frank Elexsandruwics




Funoff Pollution Control

Although current water pollution abatement efforts are
lirected primarily toward point sources of urban pollution,
Lncreasing attention must be given to land runoff of
rainfall an melted snow. Such attention can be given
either directly or with compined or storm sewers and
modifications of the land's surface to influence this
runoff£. Broad, current indices indicate that almost one-
third of “he stream segments of the Nation are
significantly polluted by combined .sewage overflows and
urban runoff.

This effort is directed towards development and
evaluation of cost-effective approaches for control of
abatement of pollution resulting from runoff of rainfall
and melted ow and activities that influence this runoff
by modifying the land's surface. Included are: (1) tools
for assessing runoff problems in specific areas and
selecting appropriate management options; (2) development

1d evaluation of management systems ranging from source
control through flow attenuation with systems management by
means of storage or routing to treatment of sewered
discharges and (3) development of solutions to specific
problems such as sewer infiltration.

Community Wastewater Systems Management

This effort includes research activities to combine
wastewater treatment technology, soil treatment systems and
runoff pollution control into integrated, cost-effective,
community wastewater management systems, It also assures
that activities related to each of these efforts are
effectively coordinated.

Solid and Hazardous Waste Management

Communities ACIross the Nation are faced with
increasingly costly and intransigent problems because of
the enormous volume and diversity of wastes that are either
directly emitted to the air, directly discharged into
sewers or washed away by land runoff. Most of these wastes
find their way into the community solid waste management or
disposal systems. R arch efrorts on this problem are
directed to three areas: (1) development and evaluation of
means +to handle and disposs of municipal solid waste,
especially as this influences air and water quality, (2)
evaluation of the overall impacts of and the devalopment of
criteria for land disposal of wastes and (3) development of
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community or area-wide waSte management systems with
primarv emphasis on resource recovery.

FY 1976 Plan

During FY 1976, major emphasis in the wastewater area
will focus on technological problems associated with the
Construction Grants Program. Foremost among these is
processing and disposal of sludges from wastewater
treatment sSystems. specific projects will deal with
evaluation of sludge composting, combined refuse and sludge
composting and landfill and combined refuse and sludge
pyrolysis and wet oxidation. Special attention will be
given to possible beneficial uses of products from these
sludge processing systems.

specific projects will also deal with upgrading the
performance of existing treatment works to reduce costs of
new construction. An example of this is the development of
technology enabling many existing treatment lagoons to meet
secondary tr2atment requirements, alleviating the need for
installation of entirely new treatment systems. Specific
emphasis will also be given to evaluation of alternative
wastewater disinfection technologies to avoid adverse
environmental side effects of chlorine.

Fesponsible waste management will help conserve natural resources 85 well as reduce adverse environment al
impacts associated with waste disposal and resource extraction,

CREDIT: EPA/DOCUMERICA - 8111 Shrout
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Secondary effort will be directed toward development
and cost reduction of nitrogen removal methods, cost
reduction and performance improvement through
instrumentation and automation of treatment systems and
evaluation of "small flows" treatment systems for
nonsewered areas.

Soil Treatment efforts in FY 1976 will continue to
focus on evalution of systems for irrigation, infiltration
and development of promising overland flow technology for
effluent treatment.

Runoff Pollution Control area efforts will concentrate
on consolidation of results from specific ongoing and
completed combined sewer overflow control projects into
integrated management systems, improvement of methods for
assessing the local and regional impact of urban and
suburban stormwater discharges and need for their control
and evaluation of sediment control from urban and suburban
developments.

This research will be limited to bench and pilot-scale
development and evaluation of existing full-scale systems.

Major thrusts of Solid and Hazardous Wastes efforts in
FY 1976 continue on evaluation of environmental impacts of
sanitary landfills. This will include possible migration
through soils of hazardous or other polluting wastes,
lavelopment of technologies for treatment and disposal of
specific hazardous wastes such as pesticides, the
preparation of comprehensive effects documents designed to
Support a possible regqulatory program for hazardous wastes
disposal and evaluation of promising resource recovery
options.

Wastewater Management

During the FY 1977 - FY 1980 period, continued emphasis
will be given to development and evaluation of cost-
effective metnods for sludge processing, utilization and
disposal; soil treatment systems; alternative disinfection
techniques; upgrading of existing treatment systems; and
consolidation of results from available combined sewsr
overflow control technology.
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Problems that will receive increased attention during
this period include:

Methods to improve performance and reliability and
reduce costs of existing treatment systems with
instrumentation, automation and improved operation
and maintenance procedures

Intagrated dry- and wet-weather management systems
for urban wastewaters.

Treatment technologies for removal requirements in
excass of secondary treatment as need=d to achieve
the goals of P.L. 92-500.

Treatment technologies for specific discharge
conditions such as ocean outfalls that may differ in
regquirements from current secondary treatment
levels.

Development of nonstructural approaches to urban and
suburban runoff control, including methods for flow
attenuation that can be integrated into area-wide
wastewater management and land use programs.

Effective and safe methods to dispose of hazardous wastes are being
deve loped. 0

CREDIT:
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Solid and Hazardous Wastes

Efforts in evaluating and developing alternatives for
hazardous wastes disposal and in evaluating envirnmental
impacts of landfills will continue.

Increased effort will focus on developing comprehensive
area or community-wide waste management systems. .This will
include recovery of materials and energy from wastes and
integration of individual private and public waste
collection, processing and disposal systems.

Water Supply

Subprogram Description

The discovery of many organic materials in much of the
Nation's drinking water, with their associated health
implications, lead to enactment of P.L. 92-523, The safe
Drinking Water Act. The Water Supply Subproqram supports
implementation of this Act by EPA and the States.

Activities of this subprogram include RED of dependable
and safe supplies of drinking water. Attention is also
given to health effects of contaminants in drinking water.
This includes development of analytical methods to assess
quality of drinking water and water treatment processes to
remove and reduce undesirable contaminants current methods
fail to remove.

Major goals of this research include development of
valid criteria for drinking water quality standards. Also
included is development of scientific knowledge to
establish standards for organic, inorganic and
microbiological contaminants of drinking water and
evaluation, improvement, and development of control
technology to economically attain standards for drinking
water. This involves both adaptation of large-scale
technology to small water systems and development of new or
special technologies.

The products of these activities will include:
* Improved methods to identify and measure

contaminants in drinking water and identify sources
of contaminants.
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Improved methods to identify and measure health
effects of contaminats in drinking water.

New or imptoved methods of treating raw water to
prepare it for drinking involving improving the
efficiency of water treatment and contaminant
removal.

Improved ways to provide dependable supplies of safe
drinking water (includes water purification and
distripbution improvements and methods to assess
healtn-related hazards of drinking water).

Improved ways to protect groundwater sources of
public water supplies from contamination.

FY 1976 Plan

The following will receive emphasis in FY 1976:
Water Treatment and Systems Management

Efforts will include evaluating and demonstrating
pilot-scale technologies to inactivate germs and to remove
pbtentially toxic or aesthetically displeasing
contaminants, achieving compliance with present and future
irinking water quality standards. Improved methods of
operation will be developed for new and existing water
suoply facilities. Technologies to remove organic
contaminants and alternatives to existing chlorination
methods will receive special attention.

Water Supply Health Effects

Evaluation of ootential health hazards of organics and
the validity of possible general indicators for organics
such as carpon chloriform extraction and alternatives to
that method, will geot primary emphasis. There will also be
efforts to evaluate the nature, concentration ,and effects
of inorganic and microbiological contaminants of drinking
water. Coordinating ORD's expanded activities in this area
with other federal agencies such as the National Cancer
Institute will be important, too.
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Measurement and Identification Techniques

Sensitive measurement methods for low concentration
levels of many toxic and carcinogenic substances must be
developed. This requires special concentration and
separation technigques. Present methods for organics only
detect small amounts of total organic content. Efforts to
develop methods for organics will increase. Procedures for
identification of sources of water supply contaminants will
be developed.

Development of wvirus detection methods and rapid
instrumentation methods for detection of inorganic
substances will receive more attention. To carry through
and complement current program objectives in FY 1976,
studies will continue or be initiated to determine health
effects of organics, +tin, manganese, cadmium, arsenic,
selenium, barium, molybdenum, antimony, nitrataes and
asbestos.

¢ assyrance of e nd dependable supply of drinking water 13 the
ing force of water supply research.

A - Boyd Norton
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Groundwater Management

Focus here will be on limited efforts to evaluate the
extent of impact on groundwater of: (a) abandoned
injection or extraction wells; (b) intensive application of
pesticides and fertilizers; and (c) surface disposal of
contaminants in water recharge areas. Research will also
be conducted to determine methods of protecting subsurface
drinking water sources, to evaluate formation pressure
increases .caused by underground injection, to develop a
model that can predict and estimate the impact of such
increases and to determine the effects of pressure
increases on waste migration.

Because of high cost, groundwater research will
generally be 1limited to: (1) evaluation of current and
projected groundwater problems; (2) maintenance of
technical expertise to advise the EPA on policy and
regulatory matters; and (3) research on the selected
priority problems described above.

Five-Year Plan

Increased efforts in measurement and identification
programs will focus on development of practical techniques
to identify measure and determine sources of contaminants
(particularly organic substances and viral agents) in
drinking water. Techniques will be disigned for use by
State and local public health officials responsible for
safequarding public drinking water supplies.

Defensible health effects data for organic, inorganic,

and microbiological contaminants of drinking water will be
developed through short- and long-term toxicological
studies and comparative epidemiological studies. Future
efforts will be evaluated and redirected as necessary when
the evaluation by the National Academy of Sciences of
health effects of contaminated drinking water, as required
by P.L. 92-523, is completed.

Studies will be continued or initiated on removal and
inactivation of camium, lead, asbestos, nitrate, radium,
organic compounds, bacteria and viruses. 1In continuing the
FY 1976 program, EPA intends to determine how to prevent
water gquality deterioration while distributing drinking
water. Technology applicable to small water supply systems
will be emphasized.
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There will be a substantial R&D effort to control
organic contaminants in drinking water. Halogenated
organics formation mechanisms in normal disinfection
practices will be determined and control methods developed.
Chlorine disinfection alternatives will be thoroughly
studied in the near-term. Candidate alternative
disinfectants are ozone and ultraviolet light.

Increased effort are plann=d on removal and disposal of
organics. Also in FY 1977-FY 1980, studies will continue

to provide waste disposal site-selection criteria and
groundwater basin management.

Environmental Management

Subprogram Description

EPA's legislative mandates generally delegate authority
to State or designated regional and 1local agencies to
implement requirements of federal environmental quality
programs. Included in these requirements are development
of State-wide continuous planning processes (FWPCA, Section
208) , water quality facilities plans (FWPCA, Section 201),
solid waste disposal plans (SWDA, Section 207), State air
quality implementation plans (CAA, Section 110) and plans
for air quality maintenance. To implement these programs,
environmental agencies at regional and local levels are
required to analyze regional development objectives,
population, economic growth projections, 1land use and
transportation patterns for direct and indirect effects on

environmental guality.

Strategies to achieve specified environmental
objectives are varied and complex. State, local and
regional institutions often lack capability to analyze and
evaluate alternative strategies and develop coordinated
procedures from a chosen strategy. For that reason, EPA
will develop sets of alternative solutions that are
applicable to various community environmental problems and
efficient within the constraints of a community's economic
resources and political realities. Methods to select and
analyze environmental management options under local
conditions will also be developed.

The goal of the Environmental Management Subprogram is
to give regional environmental plaauners and managers
methods to determine feasible alternative solutions to
specific environmental problems and provide techniques to
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select least-cost solutions. The research focuses on
development of improved multimedia planning techniques,
improved methods for collection and analysis of
environmental quality and economic information, evaluation
of alternative institutional arrangements and development
of comprehensive systems analysis and evaluation methods.
Important efforts involve:

e Investigation of linkages among various residuals
(solids, liquids and gases) generated by and
discharged by community activities.

Design of integrated environmental management
systems, including analytical planning techniques
and analysis of alternative implementation
techniques. Administrative and institutional
considerations will also receive attention.

Evaluation of impacts (both positive and negative)
on all media (air, water and land) of single-media
pollution control strategies.

Development of technical gquidance for applying
available information, including methods to assess
problems and selection of available management
options, to give local planners and policy-makers
access to available information.

The subprogram output will be user-oriented and will
include information needed and decision methodology
required to select and implement effective environmental
quality control programs on a community and regional level.

FY 1976 Plan
Comprehensive Planning Guidelines

Outputs sought in this area include: (a) scientific,
technical and economic information on environmental and
socio-economic links between EPA and other federal planning
requirements for use by EPA offices to assist them in
developing coordinated planning guidelines and (b)
comprehensive, regional environmental management handbook
for use by nonfederal planning agencies containing advice
on available types of economic and environmental
forecasting procedures, types of data necessary to
effectively use such procedures, the order in which
different environmental and economic problems should be
analyzed, ways to present various alternatives to tha
public, decision-making procedures and methods to make all
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environmental plans consistent with other federal planning
reguirements.,

Implementation Methods

OQutputs desired here include +tools to implement
environmental management sbrdtpgles developed in the above-
mentioned planning processes, State or local governments
can cnoose from the following basic concepts of
implementation: (a) traditional regulatory procedures,
Laee, laws, ordinances, permits, zoning; (b) economic
incantive concepts, i.e., fines, emission and effluent
charges, differential property tax rates, subsidies; (c)
information ani volunteerism concepts, i. e., labeling
programs, increased information dissemination through mass
media; and (d) government-induced technological changes,
1.€., container controis, subsidized recycling programs,
subsidized mass transportation systems.

The development of JCost-effective tools for fnplesenting comprehens sultismedia environnental
standards and reguistions 15 the objective of environmental RN ageme: rﬂurc".
CREDIT: EPA/DOCUMERICA - Bob Saith
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Each of these implementation procedures has a different
level of feasibility, public acceptability and cost-
effectiveness based on the type of environmental problem
involved and the locale of the community where
implementation is attempted. Because of the large number
of problems at national, State and local levels, this
research is critical. High priority topics in this area
include implementation of land use controls for nonpoint
source water pollution control and mobile source air
pollution control. It also includes overcoming socio-
economic obstacles to development of soil treatment systems
for community liquid and solid wastes.

Evaluation Methods

Goals for this research are improved efficiency in
gathering environmental and economic information and better
methdds to use this information to define current problems
and measure progress in achieving goals. This research
will produce standard procedures for federal, State and
local enviornmental managers to use to get the most useful
information on relevant environmental problems.

Five-Year Plan

The research in FY 1977 and beyond will continue
efforts to develop user-oriented management tools that
explicitly define intermedia linkages, economic and energy
effects and increased planning and implementation
efficiency for integrated structural and nonstructural
solutions to identified ‘environmental problems. Key FY
1977 oproducts will include the Regional Environmental
Management (REM) Handbook, documentation of demonstrations
of 208-A0MA coordinated planning and the population
forecasting guide.

Other work will be done on development and extension of
current single-media systems evaluation and performance
modeling techniques to other media problems. Integrated
methods to describe and evaluate total community costs and
benefit of environmental programs will also be developed.
The research will follow development and implementation of
operational plans® closely in 1976-78 to determine the
effectiveness of ' newly-developed procedures. Additional
research will be conducted on identified problem areas.
And an updated version of the REM Handbook will be produced
in FY 1980 in time for its use in a second round of
environmental planning.
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arch in the longer-term will concentrate
reducing costs of effective implementation and
activities with emphasis on

as controls become more
yortation

on
enforcement
financial constraints. Also,
stringent in the early 1980!'s (BAT,
controls, etc.) several economics-based
are anticipated, e.g., via Section 302, P.L. 92-
ds to assure resolution of these challeng

late 1970's.

developed during the




145

MONITORING AND TECHNICAL SUPPORT PROGRAM

The Monitoring and Technical Support Program includes
research, development and demonstration activities and
direct assistance and support to all of EPA. The
components of this Program include:

s Measurement Technigues and Equipment Development
= Quality Assurance.
Technical Support.

Techniques and equipment development involves
develooment, evaluation, and demonstration of field and
laboratory measurement and monitoring methods and
instrumentation. Efforts are directed toward achieving
capability to identify and measure all pollutants of
concern in the most cost-effective manner.

Technigques and equipment development over the long-term
will continue to address methods and techniques for air,
water and multimedia monitoring systems including advanced
remote environmental monitoring systems.

Quality assurance serves all environmental monitoring
activities of EPA. This activity focuses on standardizing
m=asurement methods, providing standard reference materials
and samples, developing guality control guidelines and
manuals, onsite evaluation of analytical 1laboratories,

inter-laboratory performance tests, monthly crosscheck
samples studies, studies on methods for laboratory
accreditation, studies on automation of laboratory
instruments and data handling, and participation in
regional guality control activities.

The guality assurance effort will expand in the future
to assure that new requirements for water supply
laboratories are met, to provide equivalency testing
methods for State permit programs and to increase current
efforts to upgrade gquality control in EPA's monitoring
programs.

Technical Support is the scientific and technical
assistance the research program gives to other components
of EPA by using the expertise of ORD personnel and
available ORD facilities. This Subprogram includes
responsibility to deliver results of ORD's efforts to its




146

users by technical information dissemination. The
technical suooort area had not been separately identified
from the research program in previous years. The decision
to make that identification reflects determination that R&D
programs will be more responsive to immediate operational
needs of other components of EPA.

Technical Supoort also includes minority institutions
research support (MIRS). An effort to direct research
grants to minority institutions in the area of
environmental research is conducted by EPA. Minority
institutions that have or can develop capability to conduct
effective 2nvironmental research are actively sought,
assisted in preparation or grant applications and
encouraged to submit them.

Finally, +tecnnical support also includes the Science
Advisory Board (SAB). The SAB was established to provide a
strong, direct link between EPA's Administrator and the
scientific communitv. The SAB's function is to provide
independent technical reviews, to give advice on EPA's
major scientific programs and to perform special task and
program review assignments for EPA. This Board also gives
advice on broad scientific and policy matters, new emerging
environmental problems and assessments for specific
research efforts to solve these problems.

Following are detailed descriptions of the wvarious
components of this Program and an identification of major
outputs.

Measurement Techniques and Equipment Development

Subprogram Description

In administering the federal environmental protection
laws, EPA 1is totally dependent on reliable, quantitative
information on extent, concentration and trends of
environmental pollution. This information, obtained
through environmental monitoring, is necessary to:

* Determine 1f the presence of pollutants in the
environment is likely to cause intolerable effects
at existing levels.

Quantify risks of pollutant exposure-effect
relationships for important receptors.
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Understand linkages between significant sources of
discharge and ambient levels of pollutants.

Determine the need for and develop and implement
measures to control point or nonpoint pollutant
discharges to reduce receptor exposure to tolerable
levels.

Determine if pollutant discharge is in compliance
with control requirements.

Assess the effectiveness of pollution control
programs.

The objective of the Measurement Techniques and
Equipment Development Subprogram is to produce equipment
and methods that are accurate, simple, standardized, cost-
effective and in fulfillment of requirements for
environmental monitoring by federal, State and 1local
governments and by the private sector.

These methods must not only be applicable at lowest
environmentally-significant ambient concentrations, but
must also be applicable at higher concentrations that occur
at pollutant sources.

Monitoring methods for the Health and Ecological
Effects Program require high performance reliability at
very low concentration levels necessary to relate adverse
effects with low doses of pollutant in air, water and plant
and animal tissues. Methods to measure impacts of heat,
radiation and noise on economically or ecologically

important receptors are also required. Highest priorities
for such methods development are given to pollutants that
are toxic, carcinogenic or otherwise hazardous.

Operational monitoring methodology development gives
highest priority to performance reliability for pollutants
that are regulated. These methodologies are intended for
routine use in ambient environmental monitoring and for
self-monitoring by point source dischargers and by those
responsible for compliance monitoring.

The monitoring RED includes design and optimization of
monitoring systems and networks, development of airborne
and remote sensing techniques, development of automated
laboratories and data handling systems and development of
environmental monitoring instrumentation. Further, state-
of-the-art reviews, prototype instrumentation development
and pioneering research studies related to development of
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new or significantly improved analytical methods or
instrumentation, are supported. The approach usually taken
in development of both air and water monitoring methods is
to adapt or modify known measurement technology to meet
field reguirements.

FY 1976 Plan

Some representative examples of research priorities and
outputs for FY 1976 follow:

EPA's Regional Offices and the Office of Water and
Hazardous Materials (OWHM) and the States currently have
regquirements for improved methods in areas critical to
NPDES enforcement related to water pollution. In response
to these needs, development of methods to measure the
concentyations of volatile organics and petroleum
hydrocarbons, oil, grease and sediments, is scheduled for
completion in FY 1976. Further, +there is a continuous
effort to correct deficiencies in candidate and reference
methods for monitoring industrial wastewater discharges,
sludges, ocean-disposed wastes, marine waters, ground
waters and nonpoint sources.

A microbiological and biological methods manual will be
completed in FY 1976. So will a new manual for analysis of
pesticides in water and wastewater. These manuals are
needed to assure that data from different monitoring and
enforcement laboratories can be compared.

The FY 1976 Plan also includes development of methods
to concentrate, separate and identify drinking-water
contaminants, 180, organics, viruses and elemental
inorganics; measuring concentrations of asbestos fibers in
water (to provide the Agency with an official interim
method) ; quantifying algae levels related to sewage
outfalls; simultaneous analysis of several toxic elements
in water; broader identification and screening of organic
compounds in water; incorprating carbamate and organo-
phosphate pesticides into a more inclusive multi-residue
procedure; analyzing multi-component chemicals such as
polychlorinated biphenyls (PCB) and toxaphene; ,measuring
concentrations of indicator organisms, phenols, and
cyanides; and mass ‘spectrometic identification of organic
compounds whose spectra are not in the files.

The FY 1976 Plan also includes developmental work on
remote sensing technology. Spectral signatures of water
quality parameters and atmospheric effects on these
signatures will be determined with a 30-channel
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spectrometer. An interim interpretation and ‘analysis
manual and keys to pollution sources will be published.

Also in FY 1976, a manual of groundwater monitoring
guidelines is scheduled for completion.

Air pollutants scheduled. for attention in FY 1976
include particulates, toxic trace metals, organics from
chemical and petrochemical plants, PCB's, carcinogens,
mutagens, sulfates and phenols. Specifications for
rerformance of measurement systems for NOx, CO, total
raducible sulfur particulate (TRS) and fluorides in Group
ITI stationary emission sources will be published in FY
1976. These specifications are needed by States and
industry to determine compliance with new stationary source
per formance standards.

The FY 1976 Plan also includes development of methods
to: monitor airborne asbestos; relate plume opacity to
mass concentration and identify and measure concentration
of non-requlated nitrogen compounds from light duty
vehicles. Further, the plan includes development of an
instrument to measure sulfuric acid in ambient air and
critaria for selecting "equivalent" methods for ambient air
and stationary source measurements.

y 4 atspagmerte stubies for tracteg gotl




Five-Year Plan

The monitoring RED is characterized as level-of-effort.
Accordingly, much of the program looks the same for
individual years in the five-year plan. Correcting
deficiencies in candidate and reference monitoring methods
and developing new methods 'as needs arise will continus to
get attention with focus always on current high-priority
pollutants.

However, there are some relatively long-range projects
and additional level-of-effort activities planned for
implementation in FY 1977 or beyond. Further, certain
existing orograms will get more emphasis in FY 1977 and
beyond. Some examples of these areas are described below.

Water Monitoring Methods Equivalency Program:
Present regulations allow only dischargers to apply
for approval of alternate methods for measuring
pollutants in industrial and municipal effluents.
Manufacturers of monitoring instruments have no
direct recourse for demonstrating the equivalency of
their products to the promulgated test procedures.
The most reasonable solution to this problem is to
set up a4 program similar to the ambient air
equivalency program. This requires promulgation of
new regulations or amendments to existing ones.

Agency-wide Laboratory Automation Systems:
Laboratory automation consists of applying small
computers (mini-computers) to sophisticated
laboratory instruments to control their operation,
process their data and generate reports for
laboratory scientists. With this technology, it is
possible to increase the quality and quantity of
laboratory data and provide substantially increased
capabilities with no increase in personnel. This
advanced technology is of particular importance to
monitoring laboratories that must accurately analyze
large numbers of samples to support enforcement
actions.

Advanced Monitoring Systems: The task of measuring
environmental pollutants is currently labor-
intensive. Development and use of 1less labor-
intensive technigues such as advanced remote
monitoring instrumentation, mounted on airborne and
ground-based mobile platforms with automated data
acquisition systems, is an obvious alternative,
These technigques have potential for cost-effective
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monitoring of trends that are needed for development
and evaluation of adequate control strategies.

ORD plans to continue to capitalize on monitoring
capabilities developed by other organizations. The
transfer into and application by EPA of advanced technology
developed outside the Agency has been accomplished by pilot
projects on real problems. The Regions and other EPA
Ooffices continue to need total monitoring systems because
these systems often represent a way of completing pressing
tasks in a faster, more cost-effective manner.

Certain monitoring needs can only be addressed with
aerial monitoring systems. Some specific objectives and
benefits to be derived from the development of advanced
monitoring systems are as follows:

Land Monitoring

Determine status of surface mines and extent of
recontouring and revegetation.

Assess secondary effects downwind from power
generating plants on such receptors as vegetation
and urban communities.

Assess environmental impacts of land disposal of
municipal and industrial wastes.

Assess surface and groundwater quality based on land
use mapping.

Water Monitoring
Measure thermal and spectral characteristics of
effluents from power and industrial plants and map

thermal gradients in receiving waters.

Assess environmental trends at ocean waste disposal
gsites and map transport of pollutants.

Measure organic and inorganic water pollutants for
identification of environmental impact from sewage
and industrial plant effluents.

Obtain measurements of different oil types and
hazardous material spills to assess environmental
impact and provide surveillance during and after
clean-up operations.
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Obtain measurement of turbidity and sedimentation by
agricultural runnoff.

Monitor trends in marine environments associated
with outer continental shelf oil and gas drilling
and processing.

Quality Assurance

Subprogram Description

Environmental data produced by federal, State and local
monitoring activities must be accurate, intercomparable and
legally defensible. This is the goal of ORD's Quality
Assurance (QA) Subprogram. Although ORD does not have
responsbility for actual environmental monitoring, it is
responsible for developing and implementing a comprehensive
agencywide quality assurance program.

Major activities include:

* Statistical validation and standardization of total
measurement systems (development of site selection
and validation criteria, flow measurements, sample
collection and preservation, analyses and data
output).

Development and distribution of standard reference
materials.

Preparation and distribution of quality control
guidelines and procedures.

Evaluation of monitoring activities (evaluation of
facilities, equipment, operators, procedures and
performance) .

Development of automated laboratory management
systems (application of minicomputers to laboratory
instruments, data screening, computerized
statistical quality control).

Technical assistance (assistance in carrying out
calibrations, split samples, etc.).

Development and participation in regional quality
control workshops, conferences and seminars.
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over one-hundred measurement methods have been
promulgated to monitor compliance and enforce environmental
standards and regulations. Measurement methods for
criteria pollutants associated with ambient air quality
standards have been standardized. Measurement methods for
New Source Performance Standards (NSPS) for Requlatory
category 1 have been tested under actual operating
conditions. Also, efforts are progressing to standardize
measurement methods for other regulated emission sources
and to establish performance specifications for in-stack
monitors.

Water quality measurement methods are mostly standard
analysis methods taken from scientific literature or
developed in EPA laboratories. Procedures for calibration
and quality assurance are available from the same sources.
These methods work well for specific substances in
distilled water. At this point, however, only about 20
methods have been validated for complex industrial and
municipal effluents.

The measurement methods validation work will continue
until all methods promulgated by EPA are validated. This
may require deleting from existing regulations those
measurement methods that cannot be validated and providing
validated alternate methods.

Reference materials are available for 71 methods
promulgated since 1973. And a voluntary quality control
activity is ongoing in that a participating laboratory
requests a sample with a known concentration of pollutant

to calibrate or test its procedures. At the present time,
however, ORD is not implementing a comprehensive activity
of regular audits of government environmental monitoring
labs.

FY 1976 Plan
Some representative examples of the types of effort and
output planned for FY 1976 are:

e Single laboratory validation of measurement methods
for vinyl chloride, sulfate and arsenic in ambient
air.

Standardization of the calibration procedure for
water and wastes discharge flow-measurements.
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StandaYdization of bioassay procedures for the
National Pollutant Discharge Elmination System
(NPDES) .

Standardization of gsample siting criteria for
environmental measurements.

Guidelines for water and wastes sampling and sample
preservation.

Assessment and evaluation of the feasibility of
operating a laboratory evaluation program.

Quality assurance guidelines for stationary and
mobile source pollutant emission measurements.

Five-Year Plan

The character of the Quality Assurance Subprogram can
also be described as level-of effort. Accordingly, the
planned outputs for individual years of the five-year plan
are expected to be much the same.

Long-term goals of the Quality Assurance Subprogram
are: (a) to provide all reference methods, site-selection
and validation criteria, gquality control procedures and
standard reference materials needed to enforce existing or
rlanned EPA standards and regulations and to gather data on
nonrequlated pollutants of conern to EPA; (b) to develop
and amplement a national plan for laboratory evaluation;
(c) to conduct regular audits of performance and guality
control practicies in EPA monicoring activities; and (d) to
provide assistance to all laboratories that need to upgrade
their monitoring capabilities.

In: FY 1977 and beyond, the QA activities will be
expanded to satisfy mandates of the Safe Drinking Water
Act. The States will assume primary responsibility for
implementing programs to assure safety of public drinking
water, but EPA must certify the State's capability to carry
out the program and must provide technical gquidance,
program overview and quality assurance support. The
success of water supply programs will depend on reliable
monitoring systems and a national QA service for States.
0f paramount and immediate concern is development of
standardized measurement systems that can be used for
routine determinations of traces of toxic materials in
potable waters. No 1less important is development and
maintenance of quality control efforts to assure that all




data generated are statistically valid and legally
defensible.

Efforts also will continue to improve the quality of
air monitoring data by developing criteria for proper
validation of site-selection for continuous air monitoring
stations. Once established, an effort will be made to
reqularly audit data from these stations. Additional work
will involve evaluating data ‘interpretive techniqués and
environmental indices.

An important aspect of current guality assurance
activity is continuous evaluation of performance of
federal, State and local monitoring support laboratories.
This activity will be expanded and will include provision
of assistance and gquidance to those laboratories found
deficient.

Technical Support

Technical Support/Technical Assistance

In a sense, the entire ORD program may be considered as
technical support to EPA. ORD's function is to provide EPA
with the scientific basis for environmental regulations,
means of monitoring environmental pollution levels and
demonstrable pollution control technology. Much of this
effort is long-term and focused on response to EPA's
anticipated needs. It is ORD policy to assist EPA in its

immediate technical needs whenever possible by using the
scientific expertise of its research personnel. Costs
associated with this effort in the past have been included
in the base RED program, i.e., within the research program
planned and implemented by ORD personnel and not shown as
discrete, identifiable tasks.

Additionally, ORD has developed capabilities from its
RED activities that are now largely routine "services" fer
the rest of EPA. ORD continues to provide these services
that are difficult or impossible to duplicate in Regional
or Program Offices because of their costs, manpower
requirements or their EPA-wide nature. An example of this
is ORD's aircraft capability for aerial surveillance.

A less well known example is the ORD Environmental
Photographic Interpretation Center (EPIC) with its
capability to assess pollution problems from sources such
as stack plumes, oil spills and other point and nonpoint




sources aerial photographs. ORD also has advanceq,
sopuisticated, scientific research equipment available such
as electrin microscopes that are used to support agency
cperating reguirements.

Technical support is distinguishable from technical
assistance. Technical assistance is a brief effort in
response to unscheduled requests for assistance. It
includes such things as expart testimony in legal actions
and short-term consultant services. As with technical
dssistance, technical support is generally a response to an
unschedul ed request and 1s normally characterized by
projects that are short-term compared to the base research
Nrogram. Tachnical support is often characterized by a

mawhat longer response time. As with technical
1ss1stance, it genesrally requires no original research, but
hrings existing knowledge to bear on a scientific expertise
for some immediate environmental problem. A major
distinction arises, however, in instances where existing
information 1is not adequate and short-term engineering
studies must be completed to supply missing information.

FY 1976 Plan

A significant fraction of the R,DED program in the past
was devoted to what is now defined as technical support.
is impossible to say precisely how much. The decision
year to begin to identify technical support work
reflects a determination’ that ORD will be more

onsive to immediate needs of EPA.

Unlike other parts of the ORD program, resource levels
and accomplishment objectives cannot be precisely projected
for technical support. The expectation is that after the
first year of managing the technical support activities,
resources required or actually used will ke better known
and this information will facilitate planning. ORD's
overall goal for now and for the five-year planning period
1s to be as responsive as possible within the constraint of
available resource levels to EPA needs for technical
support.

Requests for technical support in FY 1976 are expected
to include overhead monitoring support for research
projects and ragional surveillance activities. Some
requests will probably be for aerial infrared photo-surveys
of industrial and powerplant discharges and land guality
evaluation surveys, In addition, a significant fraction of
the requests will probably be for laboratory support and
analyses of monitoring nonreqgulated and toxic pollutants.
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Technical support to EPA is clearly a service activity.
Planning for the type and guantity of service is based on
historical data. The level of support that EPA requires is
expected to increase. But the nature of the support effort
is not likely to change.

Technical Information was recently established as an
area to provide centralized planning and control over a
variety of activities that were previously distributed
across the base ORD program. This is being done to assure
that ORD outputs are provided in a form most appropriate to
EPA and external users and that those output will greatly
help the Nation's pollution abatement effort.

The planning approach views technical information as a
total system and optimizes information delivery from
researchers (who also need technical information to do
research) to the ultimate user. The major activities
assigned to this effort include: technology transfer,
technical and scientific publications, library control,
automatic data processing (ADP) coordination, Freedom of
Information Act compliance, environmental forecast model ing
and response to inquiries for technical information from
inside and outside.

FY 1976 Plan

Principal objectives of the FY 1976 technical

information activities are to increase the overall utility
and cost-effectiveness of ongoing technical information
efforts and to develop a comprehensive technical
information strategy that is responsive to needs of both
EPA and other users of ORD outputs. Major accomplishments
will include:

Improved documentations of and accessability to
technical information from ongoing research
projects.

A significantly increased number of technical and
scientific reports and publications specifically
tailored for user application.
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Completion of a five-year automatic data processing
(ADP) plan to increase research productivity and
cost-effectiveness in utilization of ADP resources.

Characterization of the near- and long~-term
technical information requirements of both EPA and
other users and development of plans to meet such
requirements.

Establishment of a centralized capability to respond
to EPA and other requests for technical information.

Development of Strategic Environmental Assessment
System (SEAS) as an operational tool for
environmental forecasting and policy analysis. SEAS
will be further developed to support impact
assessment of energy, environmental and recovery
trade-offs and alternatives.

The technology transfer effort will conduct seminars
on land treatment, advanced waste treatment,
industrial pollution control, monitoring of
industrial wastewater, water treatment processes and
analytical weights and measures. Another key
seminar will be on the multimedia pollution control
for small businesses. 1In addition, a variety of
specialized reports, design manuals and newsletters
will be developed and widely distributed. Special
emphasis will be given to development of outputs
designed to assist State and local governmental
policy-makers in investigating available options to
solve municipal wastewater treatment problems.

Five-Year Plan

A fully integrated strateqy and five year plan for the
technical information activity is scheduled for completion
in FY 1976. While still incomplete, it is evident that a
significant expansion in +this area will be required to
effectively transfer RED outputs that are developed over
the next five years in response to existing legislative
mandates. For example, the work will expand its technical
information transfer activities to municipal and industrial
pollution control technology monitoring and nonpoint source
management as the Federal Water Pollution Control Act
(FWPCA) Best Available Technology (BAT) deadline of 1983
approaches,
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Implementation of BAT requirements must begin 18 to 24
months before the deadline, so transfer of BAT
must be completed before 1980.
control technology, solid waste
research

technology
Work on air pollution
and toxic substance
and energy and water supply will be significantly
increased. The peak in technical

should occur in FY 1979 and FY 1980.

information activities
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ENERGY/ENVIRONMENT PROGRAM

Overview

Several approaches have been proposed as part of a plan
to meet the Nation's critical energy needs. These
aporoaches include:

®* Increased use of coal by burning it directly and use
of coal-derived synthetic fuels.

Use of alternate sources of energy such as waste,
solar, geothermal and nuclear.

More efficient energy extraction and use processes.

Each scenario can significantly affect environmental
quality.

Part of EPA's overall mission is to protect the public
health and welfare from adverse effects of pollutants
discharged by or associated with energy systems. Such
protection requires a multimedia approach so that control
of one form of pollution does not result in an unacceptable
impact on another media.

Because of potertially adverse health and ecological
effects of traditional and new technologies for fuel
extraction, processing and conversion, EPA has a major
responsibility to protect environmental quality and human
health. Also, since many technology development and
consequent environmental problems are long-term in nature
(2.9., many technologies will not be available and in
commercial use before early 1985), EPA must now develop the
health and technical data base necessary to support future
New Source Performance Standards and Ambient Air Quality
Standards. This need becomes quite apparent when lead
times for developing a health data base and applying
control technology are considered.

Several long-term problems are expected for regulatory
and enforcement components of EPA. First, the increased
reliance on substitute fuels from coal and oil shale (that
require cleaning, gasification and other techniques) can
generate new pollutants whose effects are not known and
must be defined. Another problem is the potentially
cumulative, chronic, health and ecological effects of new
and emerging energy sources (nuclear, geothermal, solar,
ete.) . For example, the nuclear fuel cycle creates
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problems associated with plutonium dispersion in the
biosphere and storage for an indefinite period of high-
level radiocactive wastes.

There are also energy and environment-related problems
that are more near-term and must be successfully addressed
by EPA. The unavailability of enough domestic oil and
increased dependence upon foreign oil supply has encouraged
large-scale conversion of oil-fired boilers into coal-fired
boilers that burn high sulfur coal. This fuel substitution
will likely produce additional particulate sulfur compounds
and other combustion residues with environmental
consequences. Also, increased use of coal and oil shale
will accelerate mining for these fuels in semi-arid Western
areas, raising serious questions about problems of mined-
lands restoration and affects on ground and surface water.

A coordinated federal program has been undertaken to
meet the above goal with the ORD carrying responsibility
for managiny and integrating efforts of eighteen federal
agencies.

For example, in the areas of health and ecological
effepts and +transport and monitoring, EPA coordinates
activities of a dozen federal agencies that are ioing
research and development in related areas. EPA supplements
their programs with interagency funding to provide the
proper balance in the overall federal energy and
environment research and development. ORD uses its
laboratories for diversified programs that include
everything from pollutant monitoring and health and
ecological effects research to pollution control technology
development. These efforts are generally complimentary to
work in other federal agencies.

The definition of environmental problems and
requirements for control of longer-term problems are
particularly important because EPA does not have
responsibility for energy technology development even
though EPA must work with agencies that do (in most
instances ERDA). Factors to consider in solving long-term
problems include:

e Environmental assessments of new energy extraction,
processing and use techniques (e.q., coal
gasification, coal 1liquefaction) to identify new
pollutants and determine their potential health,
ecological and other socio-economic effects.
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Develop an adequate scientific basis for qnew
environmental standards and regulations.

guidance on control technology Yequirements
aral and industry groups involved in
and applying new technologies.

levelopment of control teghnologies,
especially where ORD has special expertise.

The Enerqgy RED Program is organized into three
suborograms: (1) alth and Ecological Effects: (2)
xtraction and Processing Technology; and (3) Conservation,
Utilization and Technology Assessment. These subprograms
and their major outputs are described below.

Health and Ecological Effects/Enerqy

e energy-related processes and effects R&ED subprogram

to identify all adverse environmental aspects

ential for criteria development and control technology

requirements) associated with energy extraction, conversion

and use, Major goals include: (1) adequate protection of

human health and the human ecoSystem and (2) assurance of

environmental protaction with expanded use of domestic
eneray supplies.

For the short-term, primary efforts reflect EPA
requlatory requirements. A sound technical base must be
provided to support establishment of standards and
regulations and to assure a strong Agency defense in event
of litigation.

In tha intermediate term, research is directed to
problem identification and assessment. Early knowledge of
adverse energy system health and ecological effects are
required p r to systeém implementation to aveid the need
for cost retrofit controls. This work leads to setting
prioritie for later work and where possible, to avoidance
of environmental insults.,

The long-term research is largely based on a strategy
prevent environmental damage rather than to only
it. For that reason, research is undertaken to
unierstand environmental processes and effects.
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Avoidance of all yet-unrecognized hazards is the major
ultimate objective.

The energy-related processes and effects research is
divided into four closely-related areas: pollutant
characterization, measurement and monitoring; environmental
transport processes; health effects and ecological effects.

Pollutant Characterization, Measurement and Monitoring

The monitoring effort is designed to provide data on
both ambient and energy-impacted air and water quality.
The primary objective is to establish baseline air and
water gquality data in the Western regions for the purpose
of supporting EPA standards. Emphasis will be on SOx, NOx,
reactive hydrocarbons, toxic substances and wvisibility.
Areas to be monitored include: The Four Corners area;
Northern Great Plains; and oil shale areas in Colorado,
Wyomina and Utah.

In the area of remote monitoring, projects are designed
to demonstrate the effectiveness of overhead remote sensing
and photographic techniques to monitoring energy-related
activities and effects. Emphasis is on coal mining and oil
shale development to obtain data on land-use surface
disruption, surface water, vegetation and visibility.

Groundwater monitoring projects are designed to develop
requirements for groundwater guality monitoring in areas of
coal strip-mining and oil shale extraction and processing.
The objective is to identify the pollutant's presence,
identify factors contributing to contamination and
demonstrats a monitoring strategy.

solid wastes monitoring projects are designed to
analyze ash, sludge, slag and effluent water from energy-
related activities for toxic trace elements. Emphasis is
on low-level concentrations of toxic wastes and their paths
into the environment. Sources include oil and oil shale
processing and coal mining and conversion operations.
Tasks are also undertaken to develop sampling procedures,
monitoring instrumentation and continuous Sensors for
energy-related water pollutants including toxic elements,
phenols, cyanides, nitrates and phosphates.

Near-term objectives include:

pevelopment of a five-year air, water and land
quality baseline in the Western U.S. Within two
years, oreliminary environmental data will be
available on specific sites in the West. This will
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allow federal and State officials to consider
environmental consequences into policy decisions
concerning energy developments (e.Q., proposed
Kaparowitz Plateau power plants in Utah, oil shale
areas of Colorado and Wyoming and strip mining and
power plant development in Montana, North Dakota,
and Arizona).

Development of ambient air and remote measurement
methods and instruments for aerosols associated with
various fossil fuel combustion processes (e.q.,
sulfur oxides, nitrogen oxides and sulfuric acid
mist) .

Develop of water measurement methods for fossil
fuel-related organic wastes that are potentially
carcinogenic¢ (e.g., ©0il shale waste).

Development of methods to monitor pollutants in
shallow and deep-lying aquifers in the vicinity of
coal mining, oil shale and geothermal developments.

Development of an airborne laser system for rapid
broad scale accurate determination of strip-mine
slope contours. This parameter is critical for
determining potential for land reclamation and has
significance for potential strip-mining regqulation.

Longer-term Objectives include:

Development of an integrated air and water quality
data base keyed to ongoing and planned enarqy
devalopments at specific sites. This is to be
complimented by a synoptic, overhead survey of land
use at those sites.

Environmental Transport Processes

This research is designed to determine the transport,
transformations and environmental fate of energy-related
pollutants in freshwater, atmospheric terrestrial, marine
and estuarine ecosystems.

The atmospheric portion is designed to determine
transport and fate of pollutants generated from various
energy activities, Technologies to be considered include
0il shale, coal combustion, coal extraction and coal
gasification and 1liquefaction. The major emphasis is on
determination of chemical and physical processes associated
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with: (1) conversion of sulfur and nitrogen oxides to
sulfates and nitrates, (2) photochemical oxidant transport
and, (3) effects on visibility reduction, haze and
radiation balance of airborne aerosols generated by energy-
related activities.

The freshwater portion focuses on surface and ground-
waters. It is designed to trace the environmental pathways
and ultimate fate of organic and inorganic pollutants,
complex effluents, dissolved and suspended solids and
thermal discharges generated by coal and oil shale
development and coal gasification and liquefaction. The
marine portion of this research 1is similarly structured,
but concentrates on pollutants from such technologies as
offshore power generation, petroleunm exploration and
extraction and construction of deepwater ports.

Near-term objectives include:

Initiate study of energy-related air pollutant
transport and transformation in the Mid-western U.8.
over a radius of several hundred miles. The results
of such studies will be correlated with ongoing
health effects studies.

summarize current scientific knowledge and develop
empirical methods to predict stationary source plume
dispersion in simple and complex terrain with
emphasis on transformation, transport and removal of
sulfates and nitrates.

Develop a site-study capability to measure pollutant
removal from the atmosphere by dry deposition and
wash-out and rain-out in the vicinity of various
sources including tall power plant stacks and
smelters.

Determine fresh, surface and groundwater transport
mechanisms and pathways of organic and inorganic
pollutants, metals and dissolved solids along with
suspended solids from increased coal production.

Longer-term objectives include:

« Determine the relationship of environmental
parameters such as conditions of exposure, duration
of pollutants, water vapor, temperature, wind and
sunlight to materials losses.
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Detarmine atmospheric effects, including visibility
reduction and haze and radiation balance, caused by
airborne aerosols produced by energy-related
activities and deve lop methods of relating
atmospheric visibility reduction to chemical and
physical properties of fine particulates.

Determine mass balance of pollutants in the air
envz2lope of fuel conversion systems such as coal
liguefaction and gasification.

Determine biological, physical and chemical pathways
and transfer machanisms of eneray-derived pollutants
in soils, economic crops and animals.

Health Effects

The health effects research is designed +to ascertain
and evaluate health implications of energy-producing
activities. This includes aspects of enerqgy conservation
andi processes involving final extraction, conversion, and
combustion. Tnere is a need to expand present knowledqge of
effects of pollutants produced by fossil and waste-fuel
combustion and mobile source emissions. Studies involvina
seleeted fuels, fuel additives, advanced engine design and
emission control systems are necessary to this effort. ORD
will include epidemiological, clinical and toxicological
studies emphasizing long-term, low-level pollutant
exposures to determine potential teratogenic, mutagenic and
carcinogenic effects., This research output is essential to
the requlatory role of EPA. It provides a basis for
deciding on appropriate control levels.

Near-term objectives include:

Initiate studies to determine the health effects of
waterborne pollutants from present and emerging
enerqy processes and production. This includes
pollutants such as heavy metals and organic
chemicals and emphasizes toxicological, biological,
genetic and other biomedical aspects of subchronic
and chronic exposures.

Health effects information will be developed on
multi-route exposure from metallic pollutants
associated with fossil fuel extraction, combustion
and conservation, considering fuel development
alternatives.
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Heavy metals (nickel, mercury, cadmium, lead,
manganese, vanadium, arsenic and others) will be
studied to ascertain the effect on health following
exposure. These metals will be studied both singly
and interactively.

Longer-term Objectives include:

e Characterization of- human exposure to pollutants
emitted in ambient air as a result of coal
conversion and utilization.

Emphasis on the impact that future energy policy
will have on ambient Ilevels of existing criteria
pollutants, aerosols and fine particulates. of
special interest are certain aerosol components such
as strong acids, sulfates and nitrates that may
cause adverse health effects. such an emphasis will
assure availability of health effects information
necessary for EPA to assess health and environmental
implications of future energy policy decisions in a
timely fashion.

Ecological Effects

Ecological effects research studies are oriented to
specific pollutants and broader energy technology. These
studies are designed - to determine the total ecosystem
effects of energy development activities. The research
objectives are designed to determine effects of organic
pollutants, inorganic pollutants, thermal discharges,
complex effluents, dissolved solids and suspended solids on

freshwater, marine waters and terrestrial ecosystems.
Near-term enerqy technologies related to o0il shale
production, coal extraction, gasification and liquefaction
will receive initial emphasis.

Acute and chronic toxicological effects on freshwater
organisms will be determined. The marine ecosystem studies
will seek to establish background 1levels of relevant
contaminants in marine organisms and habitats. Further
marine studies will include the effects of petroleum
extraction and conversion operations, construction of deep-
water ports and emissions from offshore nuclear facilities,
on the marine ecosystem.

The terrestrial effects studies will determine the
acute and chronic dose-response relationships from stress
of pollutants from coal, and o0il shale extraction,
conversion and utilization processes. Other projects will
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determine metabolic and biochemical uptake mechanisms of
S0x, NOx, varticulates and trace metals by test organisms,
both fresh water and marine. Effects of chronic and lethal
levels will also be ascertained.

Near-term objectives include:

¢ Initiate studies to determine the acute and chrenic
toxicity of heavyy metals, complex effluents,
dissolved solids, suspended solids and inorganic and
oraanic stress, on freshwater organisms.

Bas=2line evaluation of aquatic ecosystems associated
with Western coal development and oil shale
development.

An integrat total media study of over all
environmental impacts of strip-mining and power
plant development in Colstrip), Montana.

Initiate studies to determine the acute and chronic
toxicity of petroleum products and biocides to
marine and estuarine organisms.

Longer-term studies include:

e Evaluation of first phase research results on
activities in petroleum hydrocarbon, trace metals,
thermal effects and- power plant effluents, with
regard to physical, chemical and biological data for
model development.

Energy Extraction and Processing Technology

Overall objectives of this subprogram are to permit a
rapid increase in extraction and processing of domestic
énerqy resources and to enable these enerqgy sources to be
used effectively in an environmentally compatible manner.
The research is divided into two areas: enerqy resource
extraction and fuel processing.




Resource Extraction

Resource Extraction RE&ED will assess potential
environmental problems and control methods for underground
and surface coal mining, o0il shale extraction and
exploration for and recovery of domestic inland and
offshore oil and gas. All these extraction processes have
the potential to severely damage water and land quality.
For that reason, the chief goal of this research is to
provide enough data and analysis to ensure that commercial
extraction operations can be conducted with adaquate land
reclamation and minimal damage to water guality and supply.

e

Wide-scale strip mining of Western conl may result in significant
environmental impacts.

CREDIT: EPA/DOCUMERICA - BT1 G611 lette
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Offshore o0il and-gas efforts will focus on projecting
pollutant discharges and assessing control technologies to
€nsure protection and restoration of ocean shorelines.
Problems of Western surface coal and oil shale mining will
receive particular attention because of their profound
impact on arid lands and the enormous potential of energy
reserves in the West. The research will examine problems
of revegetating arid mined land in the West. It will also
examine the impmact on groundwater from disruption of
natural drainage contours and aquifers in coal seams. And
efforts will also focus on underground coal mining problems
such as acid mine drainage and methods to close abandoned
mines,

Fuel Processing
Physical and Chemical Coal Cleaning

Physical and chemical coal cleaning involves methods to
physically or chemically remove sulfur from coal having a
moderate sulfur content (1-2 percent). This allows the
coal to pe burned in conformity with clean air standards.
The objectives of this research are: (a) to develop
commercially available coal cleaning processes for organic
and inorganic sulfur and ash in medium sulfur coal while,
(b) treating coal cleaning wastes to reclaim or dispose of
them in an environmentally acceptable manner.

Coal-cleaning research will assess several technologies
including several proprietary chemical coal-processes
cleaning pilot plants, a two-stage froth-flotation physical
cleaning process and advanced low-polluting, dewatering and
drying technologies. Coal-cleaning projects now under way
as part of EPA's Energy/Environment Program are designed
to: (a) asses3 the environmental impact of these
technologies, and (b) promote coal cleaning as appropriate,
because these processes are potentially more efficient for
pollutant removal than standard coal-washing processes.
The Department of the Interior and ERDA are performing
related research in this area.

Fluidized Bed Combustion

Optimal fluidized bed combustion (FBC) processes could
use coal, coal-derived products and residual oil more
efficiently than other technologies and with little
environmental harm. As part of the National Fluidized Bed
Combustion Proqram, coordinated by ERDA, EPA will conduct
RED to determine potential environmental problems from
alternative designs and use of fluidized bed combustors.
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EPA's participation in this interagency program will
consist of environmental assessment of future FBC systems
by testing pilot-scale facilities and by continuing
research using EPA's FBC "mini-pilot" plant.

Fluidized bed combustion research plans for
few years include:

e sStudy of the feasibility of adopting the CPU-400 as
EPA's environmental test facility to evaluate
environmental and performance problems and control
methods.

Initiating work on use of low-sulfur Western coal
for industrial boilers.

Beginning sorbent regeneration studies to minimize
solid waste using the FBC facility at ERDA's Argonne
National Laboratory and at the EPA's mini-pilot
plant.

Conducting laboratory and bench-scale studies of
operating conditions on an existing 50MW utility
boiler of a Chemically Active Fluidized Bed (CAFB)
process for converting extremely "dirty" residual
oils into clean gaseous fuel to minimize pollutant
formation.

Projects unierway include: (a) assessing the
environmental impact of fluidized bed combustion processes
for burning coal; (b) developing environmental controls for
coal-burning fluidized bed combustion processes; and (c)

developing chemically active oil-burning fluidized bed
technology.

Synthetic Fuels

EPA's research on synthetic fuels (high and low BTU
gasified coal and liquefied coal) has two aspects:

To determine potential environmental impacts of
synthetic fuel processing operations.

To develop control technology to minimize potential
environmental damage.

Environmental control technology RED must be conducted
concurrently with environmental assessments because some
synthetic fuel processes--low BTU gasification in




particular--are almost ready for commercial demonstration.
Development of an appropriate control technology must be
accelerated to permit early commercialization and to avoid
the diseconomies of forced retrofitting of pollution
controls.

For that reason, environmental assessments will focus
on characterization of feedstock materials at the same time
that studies are conducted on the impact of shale-oil
recovery, coal liquefaction and high and low BTU coal
gasification. Technology to control air, water and solid
waste pollution from conversion processes will proceed
concurrently with fuel processing tachnology RED being
conducted by other agencies. To facilitate its testing
procedures, EPA plans to begin work on a small and flexible
coal gasifier to develop and evaluate control technology.
Finally, ongoing work will be continued on high temperature
clean-up of low BTU gasified effluents.

Nuclear Waste

The objective of nuclear waste control research is to
evaluate the magnitude of environmental hazards from
processing and disposal of nuclear wastes at various stages
in the nuclear fuel cycle. Impacts of mining and milling
wastes will be the main focal point with EPA devoting most
of its efforts in this area to expanding environmental and
technological assessment.

FY 1976 Plan

* Publish report on the assessment of high temperature
and pressure particulate control methods. Such
techniques are necessary for pollution control from
second-generation energy systems such as FBC and
coal gasification processes.

An updated report on sulfur reduction potential of
U.8. coals will be published. Recent studies
indicate that physical coal cleaning and
combinations of physical coal cleaning and flue gas
desulfurization, may be the most cost-effective
strategies to meet emission requlations. . Data
contained in the updated report will allow selection
of the most economical methods to meet air pollution
requlations.

Initiate construction of the Meyers Process test
facility for coal cleaning (desulfurization). This
process, if successfully scaled-up, would release up
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to 40% of Appalachian Basin coal for direct
combustion in new stationary Sources without the
need for flue wgas desulfurization. The process
would be especially appropriate for small utility
and industrial and commercial boilers. Data from
test facility operation would provide the basis for
scale-up to demonstration site.

The ecologfcal effects of thermal discharges from nuclear power plants
are being investigated in the Energy/Environment Program.

CREDIT: EPA/DOCUMERICA - Gene Daniels
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A design manual for physical coal cleaning
tecnnology will be completed. The mariual will make
available to plant operators and regulatory agencies
the best of existing technology in physical coal
cleaning operations.

Completion of a simple field method to analyze
overburden pollution potential prior to mining.

Completion of the evaluation of long-term
effectiveness of reclamation practices.

Outputs of the extraction RED will define environmental
problems associated with surface and underground coal
mining in the Eastern and Western United States. Problems

ssociated with active and abandoned mines such as mine
3 groundwater pollution and reclamation will be
considered. Also, methods, techniques and processes for
control will be developed. Information similar to that
developed for coal will also be developed for oil shale and
tar-sands.

T prevention and control of oil spills will receive
increased emphasis in later years. So will the
iétermination ©of environmental- impacts associated with
offshore gas and oil exploration and development, liquefied
natural gas (LNG) and liquid petroleum gas (LPG).

To promote greater use of coal, many processes are

under develooment to obtain a clean fuel from coal.
Anticipating these developments, major emphases in the
early part of the EPA RED program will be on obtaining
environmental data to define potential problems associated
with many synthetic fuel technologies being considered for
development (e.9. high and low BTU gasification, coal
liguefaction). Other technologies that are being developed
and may allow coal and o0il to be used with minimum
environmental degradation, include fluidized bed combustion

C) , advanced oil processing; chemically active fluidized
>ed  combustion? (CFB) and physical and chemical coal
cleaning.

As the data defining environmental impacts and control
capability are obtained, emphasis of +he problem should
cnange from =anvironmental assessment to control technology
development. For that reason, increased funding is allowed
for control-technology development for synthetic fuels,
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fluidized bed combustion, and physical and chemical coal
cleaning.

Since EPA does not have sole responsibility for
developing the technologies that can allow greater use of
coal, the EPA control technology program will continue to
be coordinated with other agencies such as ERDA and DOI and
resources will be set aside for interagency agreements.

additional milestones to be achieved in the FY 1977 -
FY 1980 period include:

e Completion of environmental testing of operating
Eastern and Mid-western coal cleaning plants to
support setting of standards for new plants.

Identification (lab scale) of novel technologies to
remove sulfur, nitrogen and hazardous trace
materials from coal and coal cleaning wastes.

Testing and demonstrating deep physical coal
cleaning of utility coal and burning it afterwards
in a way that meet State and new source performance
standards.

Ooperation of the joint EPA/U.S. Bureau of Mines
physical coal cleaning test facility.

Completion of environmental testing of the ERDA 30
MW atmospheric FBC facility and preparation of a
manual of practice in support of setting NSPS.

Operation of an Exxon miniplant in support of the
ERDA pressurized FBC program and EPA environmental
assessment program.

completion of the development of pollutant sorbent
regeneration and alternate sorbents for FBC systems.

Completion of the development of high temperature
and high pressure granular-bed-filter fine
particulate control technology for support of NSPS
for pressurized FBC and gasification processes.

Demonstration of energy and environmental benefits
of the CAFB process for residual oil
gasification/cleanup at a utility boiler.
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Completion of bench-scale development of oil
desulfurization, denitrification and demetallization
technologies,

Completion of environmental testing and development
of manuals for control technology practice in
support of standards for coal gasification, coal
liquefaction, residual oil cleanup and oil shale
processing.

Comoletion of the EPA/ERDA pilot demonstration of a
high-temperature sulfur removal system for coal
gasification.

Development of manuals for control technology
practice to support effluent guidelines for acid
mine drainage, sediment runoff and other discharges
from Eastern coal mining and handling.

Completion of assessment of pollution potential of
coal and o0il shale mining in the Western U.S. and
coal mining in Alaska.

Completion of assessment of environmental problems
in uranium mining and beneficiation, nuclear fuel
transportation and nuclear waste disposal and
reprocessing operations.

Completion of a demonstration of technology and
development of manuals for clean-up of oil spills on
land and water.

Preparation of manuals of practice for protection
and restoration of ocean, estuarine river and 001~
climate shorelines because of oil contamination.

Completion of manuals of control technology practice

to support effluent guidelines for offshore oil and
gas production facilities.,

Energy Conservation, Utilization and Technology Assessments

Subprogram Description

This program includes the following:

Utility and Industrial Power Technology




* Energy Conservation
Inteqrated Assessment

Emphasis is focused on identification,
characterization, assessment and development of control
technology Ffor pollutants associated with utility and
industrial combustion sources. Attention will be given to
generating information that can be used to help set
environmental standards and guidelines and develop cost-
effective control technology to achieve such standards.

The second aspect, energy conservation, calls for an
assessment of potential environmental effects of advanced
power systems and industrial process changes to achieve
eneray conservation. The third aspect, integrated
assessment, will evaluate comprehensive environmental
protection standards for energy production activities while
attempting to balance environmental and economic costs.

Otility and Industrial Power

Flue Gas Desulfurization

Cleaning of flue gases from coal-fired utility and
industrial boilers has highest priority in federal
environmental pollution control technology RE&ED program for
several reasons. First, flue gas desulfurization (FGD)
processes in particular are important in terms of national
energy self-sufficiency. The only way to significantly
increase near-term coal use without severe environmental
disruption is to have air pollution control technology
available to meet Clean Air Act requirements, Because coal
conversion (gasification and liquefaction) processes seem
promi sing but will not be ready for commercial application
for guite some time, successful flue gas desulfurization
RED will provide the only viable coal-combustion control
technique available in the 1970's. This will have greatest
significance in regions that now rely less on oil and gas
and more on coal, especially high sulfur coal for
generating electrical power.

sSecond, FGD systems, many in commercial operation or on
order, are in final stages of development. RE&ED efforts
will focus on remaining problems such as upgrading
operating performance and reliability, minimizing costs,
waste product disposal problems and treatment and by-
product recovery. This should allow FGD technology to be
more generally used in some regions. Funding for this work
was expanded in FY 1975 to include capital for two advanced
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stack-gas cleaning demonstrations. Funding levels will
decrease in  FY 1976 and subsequent years since no further
full-scale utility demonstrations are scheduled.

In addition to RED on advanced scrubber systems and
waste disposal techniques, flue gas cleaning (FGC) efforts
will contribute to characterization of fine particulates,
hazardous pollutdnts such as trace materials from coal.
combustion and metallic acid sulfates.

NOx Control Technology

This R&D will identify, assess and promote development
of cost-effective, commercially viable methods for control
of oxides of nitrogen (NOx) from both existing and new
stationary combustion sources. NOx emissions have been
large ip amount and could have widespread, adverse health
and ecological effects. _EPA's Maximum Stationary Source
Technology (MSST) strategy places increased emphasis on
controlling emissions from stationary sources. Because of
the lack of such control technology, this RED is designed
to 1increase the degree and effectiveness of NOx control
from stationary sources.

EPA's overall program for control of stationary ‘source
NOx emissions relies primarily on development and
demonstration of Combustion Modifications (CM) processes
for utility, industrial, commercial and residential
boilers. These processes minimize formation of nitrogen in
the combustion zone. Such control measures should not
reduce efficiency of combustion heat recovery nor increase
emissions of other pollutants.

An alternative aporoach that is being explored is "flue
gas cleaning" involving flue gas treatment.

Particulate Control

Fine-particulate control technology to meet present and
future emission reduction requirements is being developed
by EPA. The emphasis of the fine particulate control R&ED
is on controlling emissions from direct combustion of low-
sulfur or cleaned coals. Although particulate control
technology has been used on combustion gases from high-
sulfur content coals, low-sulfur content coal use presents
a different problem.

In electrostatic precipitators--the most common control
method used in utility boilers--lower sulfur content flue
gas can degrade electrical properties of the precipitator
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and consequenttly, its performance. Injection of sulfur
trioxide to improve electrical properties aggravates the
secondary sulfate emission problem.

The fine particulate coptrol RED includes efforts to:
(1) improve precipitator performance on low sulfur coals
and (2) develop other devices for conventional and advanced
coal use.

Potential health effects of metallic acid sulfates,
trace materials and other fine particulates, may limit coal
use in the future unless control processes are understood
and technology developed to meet emissions standards.
Cooperative efforts with EPA, ERDA and TVA, are underway to
fully characterize particulate emissions from conventional
and advanced coal combustion systems.

Thermal Control

Power plants discharge large amounts of heat into
receiving water. Even if energy demand decreases somewhat
in the next few years, construction of new coal-fired and
nuclear electrical power plants will magnify the problem of
how to dispose of waste heat with little environmental
damage.

‘Under the Federal Water Pollution Act of 1972, EPA is
required to regulate thermal effluents. EPA's research for
FY 1975 and FY 1976 is a response to its own statutory
requirements. Objectives of +the thermal control area
include:

Providing design and performance data for improved
cooling systems.

Reducing the dependence on use of rivers and lakes
as heat sinks.

Assessing the potential for waste heat reuse in
agriculture greenhouses, aguaculture and cyclical
storage.

FY 1976 tasks that will be under way include: (a)
advanced waste heat control using cooling towers; and (b)
advanced waste heat control through waste heat and water
use.




Conservation

Improved efficiency in fuel use is a potentially
attractive way to help achieve energy self-sufficiency.
But work is needed to assess potential environmental
impacts of improved or advanced energy systems. Research
efforts will concentrate in four areas:

Industrial Processes: Energy-saving industrial
process changes resulting from increased energy
costs or governméntal requlations or incentives may
produce unanticipated pollutant emissions.
Accompanying environmental assessment work is needed
in this area, And environmental RED on energy-
saving industrial processes will expand in the next
few years.

Advanced Power Cycles: Work on advanced power
cycles such as gas turbines, magnetohydrodynamics
and fuel cells mustc be accompanied by
identification, measurement and analysis of health
and ecological effects of pollutants emitted.

Energy from Wastes:: Several methods of using waste
materials as enerqgy sources have been investigated.
It is now technically and economically feasible to
use municipal solid waste (MSW) as a fuel substitute
in coal-fired .power plants. As a result, this RED
has new projects that include: (1) co-firing MSW
with coal in a smaller (stoker) boiler and (2) co-
firing MsSW with residual oil. If successful, these

two projects will demonstrate that energy recovery
from MSW is feasible throughout the country for
smaller cities. Pollutant characterization studies
are also being made to ensure that potential
environmental problems are defined.

An alternative to direct combustion of MSW is
conversion to synthetic gases, liquids, and solid
fuels. Pyrolysis of MSW is now being demonstrated
in Baltimore (Monsanto Process) and San Diego
County, California (Garrett Process).

Advanced Energy Systems: In keeping with - its
general philosophy of anticipatory RED for energy
systems that will be developed over the long-term,
EPA has begun assessment studies to provide baseline
information about potential environmental impacts of
geothermal and solar energy systems.




Integrated Assessment

Environmental, economic and social consequences of
energy alternatives together must be used as a basis for
EPA policies. Projects are designed across entire
technologies and fuel cycles to multi-faceted effects on
natural and human-modified environments of enerqgy
development and related activities. The alternatives for
controlling environmental pollution associated with those
activities are also examined. studies will focus on
environmental, economic, social and institutional impacts
of various - technologies under alternative environmental
management approaches.

FY 1976 Plan

e Complete the FGC evaluation phase of Louisville Gas
and Electric test program. The objective is to
understand and apply the unigue chemistry of this
successful installation to other installations.

Ccomplete the pilot and prototype double-alkali FGD
test program and publish a final report. This
process has potential cost, reliability and sludge
disposal advantages over lime and limestone
scrubbing systems.

Initiate a Wellman-Lord regenerable FGD test program
at coal-fired utility sites. This process has been
proven reliable and effective on oil-fired units in
Japan and will now be demonstrated on this full-
scale unit.

Issue a final report on sludge conversion
(regeneration) pilot studies. successful technology
development would help solve FGD sludge-disposal
problems by allowing conversion and reuse of sludge
as an alternative to disposal.

Document application of staged combustion NOx
control technology for tangentially coal-fired
utility boilers.

Issue an annual report on assessment of Japanese
flue gas treatment technology for NOx control. Such
technology, capable of high efficiency NOx removal,
is advancing rapidly in Japan and is being aoplied
to several large installations.
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Complete the fine particulate charge droplet
scrubber demonstration. Such technology has
potential for enhanced fine particulate removal from
a variety of combustion and industrial sources.

Five-Year Plan

Emphasis in the early part of the five-year plan is on
obtaining the outputs from the flue gas desulfurization
(FGD) work. Data from test programs for nonregenerable FGD
Systems are expected to indicate improved reliability and
lower costs. In addition, test programs for regenerable
FGD systems will oprovide data for evaluation as will
supporting studies involving by-product marketing and
wastewater utilization from FGD systems. These efforts
should be near completion in FY 1977. All data generated
from the FGD RED is expected to be given to requlatory
groups and user industries through the technology transfer
program.

As the FGD RED peaks and tails off, emphasis and
resources of the energy program will shift to NOx control,
fine particulate control, thermal control and combustion
pollution assessment.

The NOx control program will include field testing and
characterization studies and development of control
technology for gas turbines and utility, industrial and
commercial boilers. NOx control for residential heating
systems will also be considered. Simultaneous removal of
SOx/NOx by way of FGD technology will also receive
attention.

The fine particulate control program will also
accelerate as effort is made to determine the effectiveness
of available control equipment, to improve existing control
equipment capability and to demonstrate the efficiency of
novel devices.

The expectation is that environmental assessment of
conventional combustion systems will allow for an informed,
orderly identification and ranking of pollutants and their
potential impact according to pollutant media (e.g. air,
water, solid waste). This approach will guide EPA and its
RED program in determining adequacy .or inadequacy of
existing and planned programs.

The effort for thermal pollution control work will also
increase. Studies to optimize dry cooling systems, for
site-specific wet and dry cooling systems relative to fog




control and water conservation and for waste heat
utilization, will also be in progress.

Conservation studies and demonstrations should continue
at a relatively constant rate., Demonstrations of use of
wastes as fuel, assessment of advanced cycles, assessment
of advanced energy systems and industrial conservation are
expected to provide data on potential environmental impacts
of those technologies to guide R&ED program planning.

Additional milestones to be achieved in the five-year
plan include:

e« Complete the Shawnee/RTP advanced lime and limestone
test study and publish a final report. This test
activity is aimed at identifying improved process
alterations capable of improving sulfur dioxide
removal, economics, reliability and sludge
characteristics.

Complete the Shawnee sludge demonstration evaluation
program. This involves a pilot test of three
commercially offered sludge-fixation processes and
follow-up environmental evaluations.

complete the Bahco test study for lime scrubbing on
a coal-fired industrial boiler and publish a final
report. This will evaluate a sulfur control option
for smaller combustion sources.

complete a final report on the Wellman-Lord FGD
demonstration. This report will summarize

operational performance of the first application of
this FGD technology to a coal-fired power plant.
sulfur will be produced as the end product.

Issue a final report on Louisville Gas and Electric
lab and field FGD waste-disposal studies. The
objective here is to: (1) understand and apply the
unigque chemistry of this successful unit to other
applications and (2) improve sludge-disposal
technology.

Prepare annual reports summarizing the EPA-sponsored
FGD sludge effort encompassing evaluation studies
and pilot and prototype-scale testing.

Complete preliminary studies assessing the impact of
gas, water and waste streams from a variety of
combustion sources.
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Perform a comprehensive application testing activity
aimed at identifying means to control NOx through
operational modifications for a wide wvariety of
combustion sources.

Develop and apply NOx control technology employing
modifications to utility, commercial and industrial
boilers, residential heating systems, stationary
engines and advanced combustion processes.

Develop promising flue gas cleaning methods for NOx
control at the small pilot 1level. Such systems
offer potential for enhanced NOx emission control
from a variety of combustion sources.

Enhance the effectiveness of conventional
particulate control devices for fine particulate
removal including electrostatic precipitators, bag-
houses and scrubbers.

Select, test and evaluate one promising, novel fine
particulate control device at the pilot level.

Demonstrate wet-and-dry and dry cooling tower
technology capable of dissipating waste heat from
steam-electric plants at the prototype 1level while
minimizing water pollution and water supply problems
associated with wet cooling towers.

Conduct feasibility studies aimed at evaluating use
of waste heat for agricultural and aquacultural
purposes,

Perform economic, technical and environmental
evaluations of resource recovery systems and refuse-
derived fuel-processing and energy-recovery
equipment and systems.

Identify and characterize various waste streams and
perform emissions and residuals studies on
pollutants already in wastes or produced in resource
recovery and energy conversion processes,

Develop pollution control techniques for waste re-
use processes.

Complete development of the "St. Louis" system for
combined firing of refuse and coal in a large
utility boiler.
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Develop systems for co-firing wastes and coal in
jndustrial-sized boilers and for co-firing wastes
and oil 1n large utility boilers.

Assess the air guality inside various types of
buildings in relation to energy conservation
approaches and outdoor air quality.

Evaluate the potential environmental impacts of the
following advanced cycles: high-temperature open-
and closed-cycle gas turbines; MHD ; potassium
topping cycles and thermionics,

Conduct environmental assessment studies and
evaluate environmental control technology needs for
geothermal and solar energy systems.

perform studies to evaluate the cost, risk and
benefit trade-offs of energy production,
conservation and pollution control alternatives.

Conduct technology assessments that evaluate
alternative energy technologies and approaches to
implement energy development and conservation to
prevent environmental damage and secure related
benefits.
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The Environmental Protection Agency (EPA) is but one of
many agencies with environmental research and development
(RED) programs. Environmental RED is defined by EPA as RED
that concerns itself with some aspect of environmental
pollution. This could include emissions, transport
processes and fate, impacts or effects and control
technologies and management methods for pollutants. Such
research covers air and water pollution, pesticides, solid
waste, water supply, noise, radiation and toxic and
hazardous substances.

The National Environmental Policy Act (NEPA) required
federal agencies to consider environmental consequences of
their actions. such a demand led to an increase in
environmental RED in many areas. while EPA is clearly
mandated to be the lead Agency in environmental R&D, the
missions of other federal agencies necessitate
environmental RED. Therefore, EPA has the responsibility
to make sure that environmental RED capabilities in other
agencies are not unnecessarily duplicated but are
recognized and utilized as efficiently as possible.

The largest and most formalized example of EPA-
coordinated interagency R6D is in the energy program where
EPA has the responsibility of administering a five-year
$100 million plus-per-year program with 18 other federal
agencies. Under this program, about 40 percent of EPA's
energy budget is given to other federal agencies under
formal interagency agreements that produce research and
development in all aspects of energy and environmental
interactions.

The remainder of this appendix tells what each federal
agency with a sizable environmental R&D program does. It
gives: (1) a brief description of that program; (2)
estimated FY 1976 budget; and (3) examples of relationships
with EPA/ORD.

Much of the following information on program
descriptions and FY 1976 budgets has been extracted from:
"Report on Federal RED Program FY 1976," by the Federal
council for Science and Technology. This report analyzes
environmental RED in a broad range of federal activities.
I+ includes earth resources, monitoring, mapping and
surveying, land-use planning and land management, oceans
and climate and atmospheric research. This is in addition
+o0 the more commonly defined "environmental" categories of
ecology, pollution control and abatement and environmental
health. Obviously, all of these areas are closely related




and often overlap. For this reason, environmental RED will
be viewed in a broad sense in this section.

Summarized below are the other major FY 1976 federal
RED programs related to environmental understanding,
protection and health. In addition to the Agency-specific
cooperative research, EPA/ORD often participates informally
in various interagency scientific and technical committees,
panels and task forces.

Department of Commerce

The National Oceanic and Atmospheric Administration
(NOAA) has planned $87 million in environmental RED in FY
1976. This includes:

* Great Lakes research,

®* Marine ecosystems analysis and ocean dumping
problems,

* Effects of marine environmental alternatives, i.e.,
deep water ports,

¢ Fisheries ecological investigations,

e Environmental impact analysis.
To assure coordination of efforts, ORD participates with
NOAA on the Great Lakes Basin Commission, Interagency

Commission on Marine Science and Engineering and
International Association for Great Lakes Research.

ORD personnel, along with representatives from NOAA,
Fish and Wildlife Service, Energy Research and Development
Administration and others, meet regqularly in the
Interagency Coordinating Committee on Contaminants in
Aquatic Organisms and the Aquatic Environment to share
information. ORD also works with NOAA in the Regional Air
Pollution Study (RAPS) in St. Louis.

In FY 1976, EPA will transfer $3 million to NOAA to
study effects of petroleum hydrocarbons on marine and
estuarine ecosystems in the Gulf of Mexico and Northern
Puget Sound. NOAA will also make atmospheric and
meteorological measurements and analyses of power plant
generated pollutants in the Western United States.
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The National Bureau of Standards (NBS) conducts almost
$3 million in environmental RED related to:

Improving air quality measurement techniques useful
in enforcement of air guality standards.

Improving technigues for measuring low-level or
trace pollutants, including radiocactive substances,
in water.

pDevelopment of standard methods for measuring noise
levels, including technigques for calibrating
monitoring equipment.

In FY 1976, EPA will transfer $1 million to HNBS to
develop energy-related water pollutant analysis
instrumentation for the purpose of detection of
hydrocarbons from power plants and effluents from coal
gasification and liquefaction plants and oil shale and
petroleum operations. NBS will also develop standard
reference materials for energy-related pollutants in the
atmosphere, freshwater and estuarine ecosystems.

National Aeronautics and Space Administration (NASA)

NASA has approximately $132 million for environmental
RED in FY 1976. The major environmental effort of NASA is
the Earth Resources Technology Satellite program (LANDSAT) .
LANDSAT applies space technology to data-gathering about
earth's resources to improve resource management. More
speci fically, the following efforts are under way:

e Applications Airborne Research Program that includes
analysis of environmental guality.

Climatic research that will improve atmospheric
measurements, remote-sensing capability related to
the earth's radiation balance and atmospheric
pollutants and climatic modeling.

several ongoing and planned nimbus flight projects
for all-weather atmospheric sounding, pollution
monitoring and climate and ocean research.

In addition to some joint EPA/NASA remote-sensing
interests, EPA/ORD works with NASA on the International
Joint Commission in the Great Lakes. EPA will also
transfer $500 thousand to NASA in FY 1976 for overhead
monitoring support -to 50 sites associated with Western
energy resource development.
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Department of the Interior (DOI)

The DOI will spend about $160 million in FY 1976 for,
RED directly and tangentially related to environmental
understanding and improvement. This RE&D includes:

e Environmental studies in -support of enerqgy RED,
i.e., siting, operation and waste disposal for
nuclear power plants; abatement of pollution from
metallurgical processes and wastes; petroleum
development of the Outer Continental Shelf; and
application of environmental resources data to urban
decision-making.

Baseline hydrologic data will also be collected to
provide the basis for continued monitoring of
environmental impacts on water resources systems and
use efficiencies.

Environmental observations and measurements by the
Geological Survey related to quality and quantity of
water supplies.

Research in irrigation management, wastewater
reclamation and reuse and development of predictive
models for salinity and nitrogen.

Conducting mining research to maximize mining
production with minimum pollution and damage to the
environment.

Conduct research with the Fish and Wildlife Service
(FWS) on effects and residues pf pesticides in
animals.

EPA will transfer $3 million to DOI in FY 1976 to study
the effects of energy resource development on wildlife and
wildlife habitats and to monitor both surface and
groundwater quality next to Western energy development
sites.

To make use of more coal with minimum environmental
degradation, EPA through interagency agreements, is working
with the DOI in rstudying physical and chemical coal
cleaning. Specific subjects of interest include: (1)
improving or developing techniques for mechanical de-
watering of fine-size coal, (2) evaluating new concepts for
chemical coal cleaning, (3) RED to eliminate coal refuse
ponds and (4) coal washing demonstrations. EPA funding of




191

coal cleaning projects through interagency agreements with
the DOI in FY 1976 will be about $930 thousand.

In addition * to ,these cooperative enerqgy and
environmental studies, EPA/ORD has an interagency agreement
with the Geological Survey on research of methods to
estimate "natural" water quality in streams. EPA/ORD also
participates with DOI on the International Joint Commission
on the Great Lakes in a study to test validity of indexes
for water guality and to select a standard array of
reporting methods. EPA/ORD also participates with the FWS
on various studies on pesticide effects.

Department of Agriculture (USDA)

The Department of Agriculture will conduct about $120
million of environmental R&D in FY 1976. The research is
directed at maintaining stable and productive agriculture
through soil, water and crop management practices that
reduce: soil erosion and water runoff, wind erosion losses
from agricultural 1lands and soil salinity. Research to
make efficient use of irrigation water and improve soil
drainage is also included.

+ Dther research is conducted on control of pollution
from animal and agricultural processing wastes, including
posgsible pesticide contamination. Large programs are
conducted on insect, plant disease and weed control
employing integrated pest management practices and
conventional pesticide use.

Still other research is directed to development of
economical farming and land use practices that prevent
environmental contaminiation by fertilizers, pesticides,
agricultural and municipal wastes and sediments; ensure
long-term availability of land for maximum production of
food and fiber, water supplies and recreation; reclaim
mined lands: protect soil against erosion; and conserve
fertilizer and energy supplies.

In addition, research by the Economic Research Service
(ERS) focuses on the impact on food and fiber supplies and
prices of alternative environmental quality standards or
restrictions. The costs of new technology and management
practices related to agricultural production are also being
assessed.

ORD cooperates with the USDA in the following areas:
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Salinity reduction programs in the Colorado River
Basin, Rio Grande River Basin and sediment reduction
programs in the Northwest.

Investigations of environmental consequences of
alternative silvicultural practices, including cost-
effectivenss of alternate control practices (with
U.S5. Forest Service),.

Research involving land application of municipal
wastewater and sludges.

Principles, strategies and tactics for pest
population regulation and control in major crop
ecosystems.

Studies on pasture and rangeland runoff.

Research on runoff from land application of animal
wastes and development of control methods.

Research involving uses and reuse of animal wastes
other than as fertilizers.

Research on effects of air pollutants on crops.
Development of a predictive model for runneff of
pesticides and nutrients from croplands.

Development of regional reports on current land and
water use and agricultural economic implications for
future resource use, resource competition and
environmental quality from various levels of coal
and oil shale development.

Determination of the impact of energy development in
the Northern Great Plains on employment, income,
population and local government finances and
services.,

Evaluation of reclamation costs and alterfative
technologies and uses for reclaimed land on selected
sites.

Development of analytical systems to evaluate inter-
regional economic implications and trade-offs for
agricultural and rural areas produced by coal
development.
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e Development of plant species and lagoons for
revegetation of Western energy-resource areas.

In FY 1976, EPA's Energy/Envircnment Program will transfer
$1.3 million to the USDA.

Energy Research and pevelopment Administration (ERDA)

ERDA will incorporate environmentally-related RED
programs from the former Atomic Energy Commission and the
Department of the Interior into its program for FY 1976.
In the area of environmental and safetcy research, ERDA is
requesting $178 million in FY 1976. Continued emphasis
will be given to studies in the biomedical and
environmental sciences on effects of energy production on
living systems to assess, control and envaluate the effects
of exposures to man and his environment. Specific
activities include increases in such priority areas as:

s Biomedical and environmental effects of transuranic
isotopes.

Biological effects of low doses of radiation.
Thermal effects.
of fshore siting.

gvaluations of the impact of nuclear and other
energy-producing systems oOn a reqional, national, or
other geographical scale.

Health and environmental consequences of pollutants
from non-nuclear energy sources, especially fossil
fuels.

research and development will also be strengthened on
transportation and 1long-term management of radioactive
materials and wastes from chemical and ERDA operations.

Much of the other RED of ERDA now separately defined as
wEnvironmental and safety RED" is also environmentally-
related. This is particularly true of fossil fuel and
electric power transmission RE&ED to provide energy Wwith
fuels and processes that meet environmental quality
standards. such RED includes impact measurement and
evaluation, collection of data on effluents from facilities
using new conversion processes and work on new
environmental control technologies.
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Research motivated by environmental concerns draws op
the physical research program for knowledge of radiation
chemistry and photochemistry of pollutants and aerosol
formation and pollutant effects on the upper atmosphere:
tritium and other radioactive waste removal; and better
techniques for analysis of pollutants, especially those
produced in energy processes.

EPA is currently supporting research through
interagency agreements with ERDA in serveral areas.

In the physical and chemical coal cleaning area, work
is under way to characterize trace elements in coal
cleaning wastes and to evaluate at laboratory scale new
physical and chemical processes to remove and' recovery
trace elements.

In the fluidized bed combustion (FBC) area, work is
under way at bench and laboratory scale to determine: (1)
techniques for reduction of nitrogen oxide emissions, (2)
sorbent performance for control of sulfur dioxide
emissions, and (3) the fate and control of trace element
emissions. Other efforts in the FBC area include modeling
of sulfur dioxide capture rates, characterization of
particulate emissions, techniques for reduction of nitrogen
oxide emissions and combustion studies comparing limestone
to dolomite over a broad range of temperatures, coals and
particle sizes.

EPA is also involved with ERDA in technologies to
develop synthetic fuel from coal. Specifically, test
programs of processes supported by ERDA are of interest in

that process and effluent streams can be identified and
monitored and analytical methods developed. The
effectiveness of control technology £from operating data
will also be evaluated.

EPA will get data through ERLCA for cost, risk and
benefit tradeoff analysis of nuclear, o0il, shale,
geothermal and coal use for power production in the Western
United States.

EPA funding of these projects with ERDA in FY 1976 will
be about $2 million.

In FY 1976, EPA will transfer $5 million to ERDA to
study the fate and effects of petroleum hydrocarbons in
Arctic ecosystems, Lake Michigan and coastal areas of
Puerto Rico. ERDA will also do terrestrial ecosystem
impact studies for the Four Corners Region and parts of the
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Southeastern U.S. Improved instrumentation and methods to
measure and analyze air pollutants produced by energy
developments will also be studied.

EPA/ORD participates on various advisory boards and
panels of the Nevada Operations office. ORD also provides
support to ERDA through an interagency agreement in the
Regional Air Pollution Study (RAPS) in St. Louis.

Nuclear Requlatory Commission (NRC)

NRC has responsibility for reactor safety research ($72
million), nonreactor confirmatory research ($8 million) and
safequards research on physical protection and materials
control and accountability ($7 million). of these, the
most environmentally-related is the nonreactor confirmatory
research program that includes four main concerns: (n
health and environmental impact for licensed nuclear
facilities: (2) fuel-cycle safety assessment research, (3)
waste management, and (4) transportation.

The health and environmental impact research includes
projects related to:

e Defining the biological and ecological effects of
radicactive, chemical and thermal discharges.

Development of environmental pathway and related
predictive models.

Dose conversions and measurements.

Development of cost and benefit and social-value
assessment methodologies.

Fuel-cycle safety assessment attempts to verify from
actual operating experience the predicted performance of
nonreactor plant processes and effluent control systems.
This is done to provide more precise estimates of plant
perfcrmance and environmental impacts for licensing and
standard-setting activities.

Waste management research supports NRC's responsibility
in licensing nuclear facilities to assure that radioactive
wastes remain nonhazardous. The research is directed at
analysis of costs, risks and benefits of various waste
management techniques and development of data necessary to
establish licensing requirements for waste storage.
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Research on transportation of radioactive materials
develops methodology for reviewing proposed transportation
systems, predicting‘performance and verifying relationships
between tests and actual transport conditions. Research
supports establishment of transport standards for new types
of materials. Studies are also made of characterizations
of radiation exposures and accident probabilitites and
conseguences.

Department of Defense (DOD):

A primary objective of the $56 million RED program of
the Department of Defense in environmental sciences
(atmospheric, oceanographic and terrestrial) is to provide
the basic technology to enable DOD to "tailor"
environmental information to system designers, developers
and operators. In addition to addressina operator-
identified requirements for better environmental
information, the RED program attempts to assist designers
in developing tomorrow's weapon systems s0 that all
immediate environmental factors and total environmental
impact can be accommodated at each stage of system design
and development. DOD also conducts research on the
application and disposal of pesticides.

‘Important to EPA is the Corps of Engineers RED program
concerned with determining effects of engineering projects
on the environment. Investigations are conducted on
coastal processes and ecosystems, flood control, hydrology
of cold regions, water resources planning and management,
wastewater management and environmental quality and impact
assessment.

EPA/JORD has a commitment to the States.to conduct a
National Eutroohication Survey in cooperation with DOD.
Also, ORD participates with the U.S. Army Corps of
Engineers in the International Joint Commission on the
Great Lakes and on a committee to coordinate dredge-
material ecological research activities.

National Science Foundation (NSF)

The NSF conducts environmentally-related R&D programs
related to climate, oceans and arctic resources and basic
research related to specific, current problems under the
Research Applied to National Needs (RANN) program. These
programs will total in excess of $120 million in FY 1976.
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The Arctic Offshore Resources Program ($2 million) is a
multidisciplinary, Ainternational effort to develop an’
understanding of arctic environmental factors important to
the solution of problems identified with of fshore resource
development and transportation.

The International Decade of Ocean Exploration (IDOE) is
a ma’jor program that ipcludes investigations and
experiments to provide the scientific basis for improved
oceanographic and atmospheric forecasts. Another $5
million under the IDOE will be concerned with environmental
quality, with studies of the marine environment, the
effects of pollutants on that environment and the
scientific basis for marine preservation policies.

Other NSF national and international programs that are
in part environmentally-related include some basic and
applied environmental research under the Special Foreign
currency Program and International Cooperative Science
Activities. NSF also supports basic atmospheric and other
research of National Center for Atmospheric Research
(NCAR) .

In the biological sciences, there is a special focus on
properties and interrelationships of natural ecosystems.
Such studies provide the basis for development of
predictive models showing the effects of varying land use
and environmental changes. Basic research related to
ecosystems in lakes and ponds has been used by various
federal agencies in applied programs related to
eutrophication and other effects of pollution problems.
similarly, basic research on terrestrial ecosystems has
been applied in research related to forest management, Crop
ecosystems, energy development, etc.

Fundamental engineering research relating to the
environment includes that concerning erosion, groundwater
contamination, mining and excavating, wind effects on
pollution transport and structures and engineering
considerations associated with natural disasters.

Basic research in the environmental sciences
(atmospheric sciences, earth sciences and oceanography)
includes approximately $5.7 million for pollution problems.

In the RANN program, environmental research is of major
importance. The program level for FY 1976 is about $27
million. The RANN program effort is closely coordinated
with other federal agencies to ensure complimentary and the
early use of results.
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RANN's environmental program emphasizes environmental
effects of energy ($1.5 million), trace contaminants ($5.8
million), regional environmental systems ($6.7 million),
weather modification, and disasters and natural hazards
($13.2 million). A wide variety of research is conducted
in these general areas. Additional research relates to
regional ecology; land use planning and management:
regional environmental management; coastal engineering and
coastal zone management and environmental modeling,
environmental data and policy and cost-benefit studies:
solid waste management and disposal water quality and
waster use; wastewater treatment; thermal pollution; air
guality and air pollution control; content and variability
of atmospheric gases; transport, fate and effects of trace
contaminants; and effects of energy, industrial processes
and ggricultural chemicals and wastes.

RANN's fossil-energy program of $3.8 million includes
research related to environmental impacts of coal
conversion, qas liquefaction and tertiary oil recovery.

EPA/ORD has numerous working agreements with the NSF.
Among these are: evaluation of costs and effects of
alternative patterns of metropolitan development: and study
on principles, strategies and tactics of pest population
regjulation and control in major crop ecosystems. ORD also
coordinates work on sulfates and organics with NSF.

Department of Health, Education,

The concern of DHEW is with effects of the environment
on man rather than environmental effects per se. Research
in environmental health is directed at identifying
potentially harmful environmental agents, assessment of
their effects, understanding of their mechanisms of actions
and methods to ameliorate resulting hazards. Such research
gives the health basis for federal regqulatory agencies to
evaluate impact of alternative environmental control
options. DHEW research also gives health-oriented agencies
and personnel the basis for efforts to mitigate or prevent
diseases with environmental origins. .

Research is conducted through the National Cancer
Institute ($69.6 million), the MNational Institute of
Environmental Health Sciences ($31.1 million), the National
Insti tute of Occupational Safety and Health ($2.5 million)
and the Food and Drug Adminstration ($46 million).
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Research conducted under the environmental
carcinogenesis program of the National Cancer Institute is
directed at discovery and ranking of the contribution of
environmental agents (mostly chemical) to the causes of
cancer, bioassays on the chemicals and epidemiological
studies. The National Istitute of Environmental Health
Sciences (NIEHS) 1links fundamental research, both that
conducted at NIH and in wuniversities, with applied
environmental problems related to air pollution, water
pollution, industrial chemicals and pesticides. Research
focuses on biochemical mechanisms by which environmental
chemicals affect people and gathering of data necessary to
determine dose-response relationships.

The National Institute of Occupational Safety and
Health (NIOSH) acts as the research arm of the Occupational
safety and Health Administration located in the Labor
Depar tment. it conducts and supports research on
biological effects on people of industrial hazards to
provide the Labor Department with recommendations for
setting of standards.

The Food and Drug Administration (FDA) conducts
research to devise and improve chemical and instrumental
analytical methods, biological assay methods, methodology
to detect hazardous or potentially harmful biological
products, microbiological testing procedures and rapid-
screening methods to detect animal drug residues in foods.
Toxicological reviews are made on foods, colors and animal
seed additives, chemicals, cosmetics and drugs. Studies
are also conducted on the bioceffects of light and sonic
radiation.

EPA/ORD provides partial support to the National Center
for Toxicological Research (NCTR) for research on the long-
rerm effects of low levels of chemical toxicants. ORD has
developed working agreements with DHEW (NIOSH, NIEHS) to do
health effects research, especially for pollutants
associated with increasing energy production. In FPY 1976,
EPA will transfer $5.5 million to DHEW to study human
health effects of air, water and multiroute exposure to
pollutants associated with energy development. DHEW will
also develop instrumentation and devices for measurement of
hazardous agents associated with enerqy usage in
occupational environments. EPA/ORD research with
environmental carcinogens is done in cooperation with DHEW.
Also, in cooperations with the Communicable Disease Center
(CDC) , ORD conducts population studies for investigating
the health impacts of toxic material emitted from smelters.
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Department of Transportation (DOT)

Research by DOT in environmental protection related to
transportation will total approximately $18 million in FY
1976. These programs include investigation and testing of
ways to reduce noise and decrease adverse effects of noise
associated with aircraft and surface transportation. Noise
prediction and reduction techniques developed by DOT are
used by localities and industry.

Other work is related to development of technical tools
to plan for and implement environmental protection
associated with transportation systems and facilities.
This includes highways and airports operations, controlling
stream sedimentation (erosion) and o0il spills and other
pollution at sea.

An assessment of possible climatic changes produced by
disturbing the upper atmosphere by stratospheric air travel
and other flight operations will be continued.

DOT is supported by EPA/ORD in the Regional Air
Pollution Study in St. Louis and jointly funds a study of
health costs associated with automobile-related air
pollution. ORD also has an interagency agreement with DOT,
HUD, NSF, and CEQ to evaluate costs and effects of
alternative patterns of metropolitan development.

Department of Housing and Urban Development (HUD)

In FY 1976, HUD will conduct about $14 million of
research and development related to environmental
protection.

HUD utility systems research is concerned with
encouraging the development and use of more efficient
utility systems, including waste management systems, that
conserve natural resources and protect the environment.

EPA/ORD has an interagency agreement with HUD, DOT, NSF
and CEQ to evaluate the costs and effects of alternative
patterns of metropolitan development. Expected funding in
FY 1976 is about $100 thousand.

Council on Environmental Quality (CEQ)

Research undertaken by CEQ reflects its nature as an
advisory body. The Council staff supervises research that
is planned and funded in conjunction with other federal
agencies.
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The Council's first obligation in environmental
research is to weigh issues and draw attention to those
which most urgently require improved knowledge to make
intelligent decisions. Much of CEQ's research 1is oriented
toward issues perceived as having immediate importance
where CEQ can best exercise a policy advisory role. A
second important duty is to inspire and coordinate
environmental research in neglected areas.

The Council's research efforts, budgeted at less than
$1 million for FY 1976, may be grouped into four principal
categories--energy, land use, pollution and trends.

ORD works with CEQ in the following areas: enerqgy RED;
study to test the validity of indexes for water quality;
development of an air quality index: and study to evaluate
costs and effects of alternative patterns of metropolitan
development.

Tennes

valley Authority (TVA)

EPA/OFD provides support to the Tennessee Valley
Authority (TVA) primarily for RDED on reliability and
efficiency of sulfur-dioxide control operations.

In addition to the substantial flue gas desulfurization
test program at Shawnee, work with TVA also involves: (n
assessment of water and waste streams from coal-fired power
plants, (2) ash disposal problems, (3) coal-pile drainage
problems, (4) characterization of air pollutants for toxic,
carcinogenic and mutagenic materials, (5) thermal pollution
control by application and evaluation of wet and dry
cooling tower technology, and (6) economic modeling to
assess an area's sensitivity to various national parameters
and to evaluate the impact of expanding energy-generating
systems on population, labor force, employment, etc.

In FY 1976, EPA will transfer $1.5 million to the TVA
to study effects of energy-related atmospheric pollutants
on terrestrial ecosystems, primarily in the Southeastern
U.S. and to study effects of waterborne pollutants from
steam-electric power generation.
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Executive Summary

The Environmental Protection Agency (EPA), in presenting to Congress for
the first time a 5-Year Plan for Environmental Research and Development ac-
tivities, has taken an important step toward expanding the public dialog neces-
sary to identify and establish national environmental goals. Shortcomings in the
initial EPA R&D Plan serve notice of potential issues which must be resolved if
EPA is to continue to effectively and authoritatively perform its mission of pro-
tecting environmental quality for both present and future generations. Foremost
among the shortcomings in the R&D Plan is EPA's failure to indicate a commit-
ment to long-range research and, as a corollary, an excessive focus on short-term
R&D issues related directly to the enforcement and/or achievement of EPA’s cur
tent regulations. Accordingly, the Plan emphasizes the development and
demonstration of control technologies. In many cases, however, the larger
problems involve social, economic, and institutional patterns which not only im
pede technical solutions but which require nontechnical approaches. To develop
effective overall environmental management strategies will require more
systematic and sustained socioeconomic research efforts than those specified in
the Plan. An added R&D emphasis on long-range environmental concerns and a
more responsive role to its line responsibility as coordinator of Federal environ
mental R&D would do much to enhance EPA’s effectiveness and credibility

In February 1976, the Environmental Pro-
tection Agency (EPA) presented a 158-page
document to Congress setling forth its plans
for research and development over the next 5
years. The Plan, proposing a comprehensive
S-year environmental re
congressional review, provides a unique op-
portunity to develop a dialog between Con-
gress and EPA that goes beyond the usual con

rch agenda for

siderations of plans and programs for the up-
coming fiscal year. Congressional interest in
forward research planning by EPA, including
the request for this OTA analysis, is an indica-

tivn of the increasing importance to the

The desire on the part of the Congress to
ask questions and seck better answers, on
which judgments can be based, has led to
these inquiries:

» Is the Plan realistic and well-conceived

and can EPA carry it out?

Does it present a well-balanced program
that will permit the Agency to meet
legislative goals of environmental

Will it lead to the scientific data necessary
to support sound national policy?

Does it provide mechanisms to integrate
Federal |

environmental rescarch
development program

and




When EPA w
there were 10 or
divers boratories that had to be inte;
into a unified
program. Considerable
made in this difficult task of integrating dis-
parate organizations and diverse skills to meet
EPA's complex and de manding research and
regulatory responsibilities. These respon-
sibilities are mandated by nine major environ-
mental statutes as well as directives in reports

research and development

progress has been

accompanying congressional appropriations

for EPA.

The Principal Finding

The EPA 5-Year Plan does not indicate a
clearly defined commitment to long-range en-
vironmental research. Where the Plan does
address long-range activities, it discusses the
development of techniques rather than con-
sidering which long-range jssues are impor-
tant. Yet, such broad long-range concerns
must be at the heart of an effective environ-
mental research planning process. E amples
of the questions that should be addressed are:

. Can control technologies reduce pollu-
tion fast enough to keep pace with
economic growth?

Can major shifts in economic activities,
such as new industries, be made compati-
ble with environmental quality?

What balance should be struck between
research on pollutants affecting people
today and those that could affect future
generations—through genetic mutations
or gradual changes in the environment?

This absence of specific long range issues to
guide the research planned by the Office of
Research and Development (ORD) will be fre-
quently referred to in the chapters that follow.

ORD's focus on the short-term prevents it
from exercising national scientific leadership
in environmental research. The short-term
emphasis also makes it difficult for ORD to
conduct useful policy analyses addressing
long-range envi ronmental concerns.

)

on to su
needs, » al g
environmental research commitments \
well be caused by factors not under ORD or
EPA control. How ORD is constrained by fac-
tors such as the following requires explora-
tion:

Research serves a support function in
EPA;

Environmental concerns appear to be in-
creasingly tem pered and modified by
concerns over energy and the economy;
EPA’'s research resources are diminish-
ing; and

Civil Service Commission constraints
make it difficult to alter the mix of skills
of the professional staff to malc h emerg-

ing issues.

General Appraisal of the Plan

With the exception of plans for energy-en-
vironmental research, the ORD Plan fails to
recognize the function of EPA in coordinating
Federal environmental programs. At present,
there appears to be no coherent integration of
Federal environmental research programs
Because of EPA’s line responsibility in ¢ ing
and enforcing standards, ORD is the logical
leader in determining the goals and priorities
of environmental research conducted by
Federal agencies. ORD’s sc jentific resources
must provide a strong basis for EPA’'s
regulatory function. ORD's research program
is properly responsive to EPA’s regulatory
needs; however, it ought not be unduly
limited by short-term regulatory considera-

tions.

The document prepared by EPA lacks the
essential characteristics of a plan. It does not
clearly delineate program priorities nor does
it relate priorities to overall program goals,
The planning process 1s
guidelines are offered for future updates of the
Plan. It is difficult to discern a rationale for the
strategic thrusts suggested in the budget. For

vague and no

example, the Plan offers no basis for the domi-
nant expenditure on developing control tech-
nology over the 5-year period.




Control and Abatement Technology
Research

EPA’s efforts in the development of control
and abatement technologies appear to favor
demonstration over exploratory research
projects. EPA’s efforts in this area need to be
planned with due regard for the Energy
Research and Development Administration’s
(ERDA) specific mandate to develop environ-
mentally sound energy technologies and for
the efforts of private companies with the
capability and economic incentive to continue
control technology development. To the ex-
tent that EPA is both regulator and developer,
it could be put in the position of promoting its
own technology.

The EPA Research Plan fails to address the
tasks of identifying and controlling pollution
from new industrial technologies or from
changes in raw material usages, new require-
ments in industrial energy or large-scale use
of waste, biomass, solar and geothermal
energy sources. Research into the economic
and institutional problems of operating com-
plex secondary and tertiary wastewater treat-
ment plants requires more attention than is
given in the EPA Plan

Transport, Fate, and Monitoring Research

Much of the work planned in researching
the transport, fate, and monitoring of pollu-
tants seems fragmented. Research into the
complex of processes that link emissions from
a source and their effect on the biosphere has
not been assigned a high enough priority to
support the scientific basis of the regulatory
process. The ORD Plan does not offer a
program to develop a centrally coordinated
and technically strong monitoring capability
to unify the fragmented responsibilities that
now exist in ORD. Nor does it reveal an ade-
quate screening program to detect toxic
materials; it is the absence of such a capability

Executive Summary

that has contributed to the current “pollutant
of the month" syndrome.

Although analyses of global processes of
chemical transport and transformation of
pollutants may seem to have little apparent
relevance to the Agency’s immediate regula-
tory needs, EPA should insure that no gaps
exist in data about atmospheric and oceanic
processes of transport of pollutants through
the biosphere. Moreover, it would be useful to
undertake studies and to develop a taxonomy
of ecosystems not covered by generalized
ORD studies. Such long-range studies may
lead to regulations which reflect regional
variations in environmental sensitivity

Health and Ecological Effects Research

Long-term studies into the health effects of
chronic, low-level exposure to pollutants are
needed to strengthen the basis for standards.
Because of the present commitment of EPA to
respond to near-term exigencies, it has not
been able to develop a strong long-term health
research capability. Nonetheless, it is within
the scope of ORD’s research program to
develop a system for discovering previously
undetected pollutants in the environment and
assessing their relative potential for harm.

The ORD 5-Year Plan does not describe
how health research will be coordinated or
how results will be shared with other Federal
agencies.

Because some contractor and university
research groups depend on EPA for continued
financial support, there is a danger that EPA’s
declared regulatory policies may affect the ob
jectivity of contractor scientists

Although EPA is mandated to perform and
coordinate research on noise, such research is
not discussed in the Plan. The ORD Plan
makes only a brief reference to indoor air
quality and neglects consideration of environ-
mental management techniques for its im-
provement.




ferences to SOCI0-
economic resea neither the
document itself nor ORD
officials indicate that there will be a systematic
and sustained research effort in this area.
ORD places the highest priority on tech-

Despite repeated re
rch in the Plan,

interviews with

nological solutions to environmental

problems, althoug sh in many cases the most

important and diffic ult problems are institu-
tional—namely, the implementation and en-

ivs of environmental
both tech rical a

cal approaches, 1 require rater mmrlln
from ~l|\huul11\!n1!g re '-L.'lhh than appear in
the Plan. Attention is lacking in the Research
Plan to the development and application of
socioeconomic research methods responsive
to these needs. The organizational structure
and commitment of resources suggested in the
Plan to develop and use socioeconomic

research methods appear inadequate.
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STATEMENT OF Dr. Joun M. Neunorp, DiRecror, Ecoroay CENTER, UTAH STATE
UNIVERSITY

This statement represents my personal views based on services as a scientist
and practitioner on the environmental science during my professional career.
“Choosing Our Environment: Can We Anticipate the Future?’ is a concern of
any of us who care about our environmental quality not only as changes in it will
affect our near future but also concern for the effect those changes will have on
our future generations.

During the past decade the Congress has enacted a variety of laws which in
their sum are designed to regulate environmental quality. These laws resulted in
the implementation of onr environmental conscience and have had the effect of
setting the stage for an ordered regulation of the quality of water, air and most
recently, the land itself. The burden of implementing these laws was, to a large
extent, placed on the Environmental Protection Ageney which itself was coalesced
out of an agglomeration of various agencies with separate authorities. Consider-
ing the organization and reorganization problems faced by the new agency, EPA
has done remarkably well in establishing a regulatory mechanism and “catching
up” with the environmental crises at hand. New problems and new crises seem
to appear on the scene even more guickly than old ones are resolved, however,
and this fact has left the agency’s activities in a largely reactive frame of
reference.

Regulatory decision making and adversary activities both require strong fac-
tual support ; of itself a sufficient reason for EPA to maintain a viable research
effort.

Since EPA is the agency with the responsibility for making regulatory environ-
mental decisions (the setting of air quality standards, emission standards, water
quality standards, ete.) and pressing violations in the courts, the type of research
which lends greatest support is that which synthesizes factual data and inter-
prets the synthesis in terms of effects on human health, ecosystems, organisms,
and structural objects, In other words, it is the type of research activity which
can provide answers (however crude) over the time period required for an im-
mediate decision to be made, This time period is most often a relatively short
one in which the research effort is largely constrained to a scientific and tech-
nical assessment and analysis of data already available or that which ean be
generated over the shorter time frame.

A second type of research which also lends support to the decision making
process is that which has anticipation as its purpose. This research can be viewed
from two perspectives: (1) research in areas of anticipated problems with exisi-
ing or yet to be produced pollutants or classes of pollutants (what their sources
are, what their fates are likely to be and what effect they are likely to have on
humansg, other organisms, ecosystems and structural objects) ; and (2) research
into areas of alternatives (what the impact of a decision in view of alternatives
might be on society, institutions, the economic system, health, ete.).

The first perspective is involved with questions occurring over the shorter time
frame, one to five years, or essentially the institutional planning time frame. It
is the perspective to which the in-house and extra mural empirical and experi-
mental research must be tied.

The second perspective is long term oriented and is concerned with long term
future alternatives or what might be referred to as poliey research, the type of
research upon which long term policy decisions are made. These policy issues
are expansive in their impact on our society and go far beyond simple environ-
mental consideration but must bring into perspective the economy, the insti-
tutions which gerve ug, and societal attitudes.

A third area of research is that of advancing fundamental understanding.
It is the activity which banks our knowledge and which ultimately provides the
basis for sound research application, technological advancement and environ-
mental management, by refining our predictive capacity.

None of these three purposes for doing environmental research is mutually
exclusive. Research which supports the immediate needs of environmental deci-
sion making can often offer insights to anticipatory questions or to fundamental
understanding. The reverse is also true but to a lesser extent.

EPA has done scientific and technical analyses and assessments usually in
the form of STAR reports and on an ad hoc basis. This area of activity is
sufficiently important to EPA to warrant a formal organizational emphasis. A
solid group of scientists and technologists should be organized within EPA with
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their sole task being that of doing analyses and assessments of problems posed
to them by the decision makers, Not only can such a group provide answers
based on existing information rapidly, but it can also identify gaps in knowledge
which eould serve to gnide research planning. Problem assessment (what future
pollutants and environmental problems might be developing) can also be tackled
by such a group with their findings also serving to direct the in-house and extra
mural research efforts.

A group like this would require a broad spectrum of professional talent rang-
ing through the physical, chemical, and biological sciences and also including
engineering, economies and the social sciences, It should maintain a close liaison
with the decision makers providing them with assessments of alternatives in
a form and format usable by the decision makers. It should also remain closely
linked to the ongoing in-house and extra mural research program for research
information input and for feedback on research gaps relative to pending
problems.

Scientific and Technical Analysis and Assessment activity needs as this would
work with immediate questions but would also serve to anticipate problems
within the five year planning framework.

Planning or anticipating for our long term future, five years and beyond,
would require a much different kind of an effort. Since our concerns with long
term environmental futures involve broad policy implications which transcend
all of the executive departments, the type of work required cannot easily be
vested in a single department, It might be prudent to support such as effort
in an extra governmental institute such as Resources for the Future, the Brook-
ings Institute or The Institute of Ecology. Long term projections on the influence
of population change and shifts, climate changes, development of new industries
on environmental quality should be the subjects for consideration. Annual reports
to the Congress and the Executive as well as special reports on anticipated
problem areas would be the vehicle for information flow,

With these recommendations for greater organized efforts in the anticipatory
areas 1 do not wish to infer that fundamental and long term research should be
placed in any secondary position. Indeed to be more explicitly predictive we
will be required to support both fundamental and long term efforts. Support of
fundamental research particularly on environmental and ecological systems is
mandatory if we are ever to reach a level which will allow us to predict with a
degree of certainty above the level of a guess,

Many of the phenomena characteristic of environmental systems are “long
term” phenomena ranging over tens of years. A deleterious effect on an ecosystem,
for example, may not be felt for several years after the onset of a contaminant at
which time it might be too late to take corrective measure. We must be in a
position to prediet consequences of contamination early enough to be in a position
to correct. Long term ecosystem monitoring ean provide us with answers which
we must now infer, In addition, this effort can provide us with trend information
that can serve the anticipatory purpose very well.

O
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