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NQTICE

This report has been written as part of the activities of
the Science Advisory Board, a public advisory group providing
extramural scientific information and advice to the Administrator
and other officials of the Environmental Protection Agency. The
Board is structured to provide a balanced expert assessment of
scientific matters related to problems facing the Agency; hence
the contents of this report deo not necessarily represent the view
and policies of the Environmental Protecticn Agency or of other
Federal agencies. Mention of trade names or commercial products
does not constitute a recommendation for usa.

This particular project was conducted at the request of the
EPA Administrator and addresses a broader range of issuas and
caoncerns than most SAB reporta. Consegquently, many of the
findings and recommendations in this report have a greater
policy=-orientation than is usually the case.



ABSTRACT

The Strategic Options Subcommittee of the Relative Risk
Reduction Strategies Committee identified strateqgy coptiens for
raducing risks from a sample of 13 envircnmental problema., In
addition, the Subcommittee developed eight broad recommendations
for environmental risk reduction:

1) EPA should establish priorities based on the potential for
risk reduction.

2) Pollution prevention should be the most important approach
for reducing environmental risks over the long tern.

3) In order to reduce risk and prevent pollution in a
significant way, EPA must substantially broaden its kit of
environmental protection tools, especially to emphasize
economic incentivesz and information transfer.

4) Environmental protection must be integrated inte other policy
areas, in as fundamental a manner as are economi¢ cConcerns.

5) In order to integrate environmental policy into other
policies, a special governmental mechanism should be created
in the Executive Branch.

6) EPA should continue to perform analyses similar to the
present Relative Risk Reduction Strategies Project and
integrate the results into the Agency’s strategic planning
process.

7) EPA’s annual budget should more directly reflect risk-based
priorities.

8) The Agency should develop an enhanced environmental education
and training program for both professionals and the general
public. .

Key W + Risk reduction; pollution prevention; risk assessment
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1.0 EXECUTIVE SUMMARY
1.1 The Problem

Beginning with the enactment of the National Environmental
Policy Act of 1970 and continuing with the founding of the
Environmental Protection Agency in the same year, the United States
launched an unprecedented effort to address environmental and
health problems caused by human activities. Many laws and programs
have been enacted and implemented since then, resulting in
important improvements in environmental quality.

Unfortunately, we still face daunting environmental problems.
stubborn portioens of older problems have resisted our control
efforts and newly identified probhlems appear increasingly difficult
to solve. Economic growth, increasing population, the gleobal
nature of seme problems, the diversity of sources of contamination,
the time and resources redquired to reverse many problems, and
difficulties with the approach, structure and priorities of
existing programs all make the job of environmental protection
harder.

1.2 T ub £

Recognizing that the nature of tha anvironmental problems
facing the U.S. and the world is changing, the Administrator of
EPA asked the EPA Science Advisory Board (SAB) %o undertake a
project to advise him broadly on new directions for reduction of
anvironmental risks. To undertake this project, the SAB set up a
gpecial committee, the Relative Risk Reduction Strategies
Committee, which in turn set up three subcommittees. This report
summarizes the work and conclusions of the strategic Options
Subcommittee, which was assaigned to identify and analyze a range
of the most promising types of risk reduction options that EPA
should consider, and to provide a procedura for continuing werk by
EPA along these lines.

The twelve members of the Subcommittee had a range of
technical expertise and viewpoints. In daveloping promising risk
reduction options and thematic recommendations for EPA, the
Subcommittee primarily considered factors such as cost, risk

1
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4, Developin gross=-cutt] st 2 options ang
recommendations. Many of the strategy options selected
for one problem were similar or even identical to
strategies for another problem. In its final choice of
options, the Subcommittee preferred options that would
realize benafits across several prcblem areas.

The Subcommittee believes that a methodology like the one used
in this effort has potential to assist EPA in identifying preferred
risk reduction options. Any such process must be systematic and
comprehensive, and force Agency personnel to take a broad and
innovative perspective. '

The Subcommittee also examined the generic approaches that
frequently appeared to have promise among the individual strateqgy
options for the problem areas. This investigation prompted several
of the Subcommittee’s broad recommendations regarding EPA’s
approach to risk reduction -- supporting greater use of market
incentives and information strategies, for example.

The strategy options for individual environmental problems
should not be construed as recommendations, and they do not
represent the primary product of the Subcommittee’s work. The
strategy options represent reagonable approaches to each
environmental problem, but they have not been analyzed in any
formal way sufficient to warrant asserting that they are the best
approaches to each problem. Nor is the list of strategy options

necessarily comprehensive; most likely there are other strateqgy
'options that would also offer effective responses to the
environmental problems we have examined.

1.4 Conclusions and Recommendations

The Subcommittee’s analysis of strategies to address its
sample of 13 key environmental problems suggests that fundamental
changes are necessary achieve significant further progress in
environmental protection. To this end, the Subcommittee made eight
recommendations:

1. EPA should establish prioritiss based on the potential for
righ-rnductiun.



reduction,

technological feasibility, - and implementaticn

requirements 2ssociated with each option.

1.3 Framawork and Matgogologg

electi vi « The
Subcommittee salected 13 environmental Problems for

analysis == denerally thosae PosSing the greatest rigks.
The Subcommittes thug ¢onsidered only a portion of EPA’s
Programmatic domaip. However, +the 13 preblemsg are
sufficiently ricp and diverse tgo Suggest patterng likely
to emerge in a broader analyais,

Velopj 1 . i i
mmmwm The Subcommittee
developed potential Strategies for 2ach problem, To aiad

in the identification of these ¢ptions, the Subcommittaee
cutlined a serieg of 8ix general approaches: scientific
research and technical innovation, Provision of
information, market incantives, conventional
requlations, enforcenent measures, and Cooperation with
other agencies ang nations. Three assumptions were made
in generating strategies: (1) existing risk reduction
measures already in bplace would remain go; {2)

be considered; (3) Strategias would not pe limited to
those within EPA’s scope of responsibility, although
EPA’s role should be emphasizeq,

Selec .
The Subcommittee developed evaluation criteria which it
used to help Select preferreq strategies for each
Problem, Strategies for the diffarent Problem areas ware
not ranked against each other. Subcommittee members
wrote short Papers on each environmental problem,
addressing the risks posed by the problem, the pelicy
background, and the strateqy options. These papers
constitute Appendix A to this report,



to ba suacessﬁul, the responsibility for pollﬁtian prevention must
be accepted by all parts of EPA, the rest of the Federal
government, the States, the private sector and individual citizens.

3. tn order to reduce risk and prevent pollution in a
significant way, EPA muat substantially broaden its
kit of environmental protaction tools, especially to
emphasize economic incentives and information transfer.

. It is very clear to the Subcommittee that the most promising
strategies for riszk reduction encompass a wide variety of peolicy
approaches. The Subcommittee identified six policy approaches
which EPA and other Federal agencies could employ to change the
behavior of individuals, corporations and other institutions to
reduce risk: 1) scientific research and technical innovation; 2)
provision of information:; 3) market incentives; 4) conventional
requlatory standards; 5) enhanced enforcement; and §) cooperation
with other agencies and nations. Oftentimes these approaches can
or need to be combined. For instance, marketable permit systems
can be combined with requlatory ceilings on emissions or discharges
te assure that certain minimum reductions are realized.

EPA needs to overcome its bias against new approaches. Today,
when new approaches are examined, they tend to be held to a higher
level of performance than existing approaches. There are long
l1ists of known implementation problems with- existing approaches but
the status quo continues partly because thorough evaluations of the
effectiveness and cost of existing programs are not routinely
performed. EPA needs to allocate resources to non-conventional
approaches and o give these types of TDeasures serious
consideration in agency deciszion making. In this connection, EFA
might look closely at the strategy options discussed in this
report.

4. pavironmental pretection must be integrated into other
policy areas, in as fundamental i Ranner s are economic

CONCarns.

Many . types of government policies significantly affect the
environmental problems that EPA needs to addresa. These policy

5



Over the past 20 years U.s, environmental policy has developed
in a piecemeal, 2d hog fashion, Laws have been passed at different
times and little attempt was made to ¢oordinate them. Nor was any
attempt wmade to compare the relative seriousness of different
envircnmental Problems in order to make judgments about the
relative urgency of different environmental protection efforts.
But experience has taught us that not all environmental problems
are equally serious and not all protection effarts are equally
urgent. We must set environmental priorities.

These priorities should be based on an explicit comparison of
the relative risk posed by different environmental pProblems, and,
more specifically, on the opportunities for cogt-effactive risgk
reduction. The recommendations that follow in this report spell
out more specific measures that EPA, Congress and otherg should
take to make this Principle a reality.

2. Pollution prevention should be the most important approach
for reducing environmental risxs over the long tarm, .

fundamentally different from the pollution centrol approach long
practiced in this country, Pollution prevention emphasizaes
avoiding the creation of risks from pollution or from natural
resource depletion by changing raw: materials, technologiea of
production and Products, as opposed to attempting to control or
mitigate what has already been created, Pollution prevention can
alse include changing activities and the location of those
activities so as not to harm sensitive ecosystems. 1In a numbaer of
instances pollution prevention can be the most cost-effectiva way
Or even the only way to reduce environmental risks, Polluticn
prevention is alse the key to sustainable development and
protection of natural resources for futyre generatiocna (examples

No list of recommendations can cover the myriad of ways that

pollution prevention can be stimulated by public policy. 1In order

4



The Agency heeds to conduct the type cof exercise undertaken
in this project and make it a part of its regular planning process.
Tt can do this internally, or jointly with outside groups. The use
of outside experts to suggest directions for priorities and
strategies has great merit, if these experts work closely with the
Agenay. ‘

In developing strategies, it is critically important that
certain elements exist: a) risk-based priorities must be updated
pericdically: b) the strategies should be organized around seolving
critical environmental problems, not around planning for the future
of existing programs; as such, it may be most helpful to look not
only at problems (such as the 13 we reviewed), but also sources
(e.g. autonobiles, waterfront development), effacts (e.q.
respiratory diseases, habitat reduction) and sectors that
contribute to the problem (e.g., energy, agriculture, etc.}; c)
the Agency should then subject individual strategies to disciplined
analysis. The selected strategies should incorporate innovative
approaches and should be coordinated across program cffices.

L4

7. EPA’s annual budget should more directly reflact risk-
based prioritiaes.

Historically, EPA’s budgets have reflected the costing-out of
regulatory mandates, with little focus on cost-effective risk
reduction. Accordingly, some-of the highest risk environmental
problems, such as radon and other indoor air pollution, have
received only a small fraction of the EFA budget. Under the
present leadership, EPA now has greater concern for integrating
risks and priorities. However, EPA’s leaders are not the only
pecple who play a role in determining EPA’s budget.

The change in budget priorities need not and should not take
the form of radical, overnight change. Small but consistent
changes over time will accomplish the same objectives without undue
disruption. The changes in budget also do not need to make
allocations exactly propertional to risk and risk reduction. Some
risk reduction can be accomplished at low cost.

The Subcommittee specifically recommends that at the beginning

of the budgetary process, that the Administrator provide clear
advice te the program offices regarding certain high-risk areas

7



areas include, but are not limited Lo: 1) energy, 2) agriculture,
J) tax, 4) transportation and housing, 5) natural resources, and
6) foreign policy. For example, many air pPollutants and other
environmental problems (e.g., oil spills) arise from energy
production and use., Likewise, agricultural Practices create muych
of our remaining water pollution problems, as well as other
problems from pesticide and fertilizer use. Energy and
agriculture, as well as other areas of activity, are subject to
many government incentive and control prograns.

It is critical that a framework ba established to assure that
environmental objectives are part of other major Federal program
objectives. For example, agricultural policy should be aimed not
only at producing food and fiber, but also at reducing land run-
off and pesticide use. Energy policy should be aimed not only a%
producing energy reliably and cheaply, but also at minimizing
environmental damage from extraction, transportation, production
and combustion. Environmental quality objectives need to be built
into major government legislation, policies and programs.

5. In order to integrate environmental policy into other
pPolicies, a special governmental mechanisam should be
created in the Executive Branch.

The broad environmental strategies discussed above for energy,
agriculture, tax, transportation, natural resource and foreign
policy areas require an institutional mechanism within the
Executive Branch. There are several means by which this might be
done: the Council on Environmental Quality could be expanded and
given clearer policy development responsibilities, a Cabinet
Council on the Environment could be reconstituted and given a
staff, or a new entity could be established. Another option would
be to create a new Environmental Policy Council (EPC), which might
be chaired and staffed by the Chairman of CEQ or it c¢ould be
jointly chaired by the Administrator of EPA (or Secretary of
Environment) and the Chairman of CEQ. '

6. EPA should contipue to perform analyses similar to the
pressnt Relative Risk Reduction strategies Project
and integrate the results inte the Agency’s
strategic planning process.



of strategies that address multiple environmental problems; d) EPA
and social spending and public opinion on environmental problems;
e) the importance of local flexibility:; f) the role of uncertainty
in implementing risk reduction strategies; g) the importance of
strategies that are integrated across media, industries and
sources; and h) the counterproductiveness of regulatory complexity.



that appear relatively unfunded. a second review should take place
just prior to the time the budget is sent to the Cffice of
Managenrent and Budget.

8. Tha Agency should develop an enhanced environmental
education and training program for both professionals
and the ganeral public.

Reducing current environmental risks and protecting against
future hazards requires a sophisticated knowledge of the biosphere
and the stresses which affect it, of the human activities which
cause the stresses, and of technologies and strategies which are
necessary to address these problenms. Environmental professionals
and officials must also understand the economie, social, political,
and legal implications of developing and implementing seolutions to
environmental problems., Educatien and training are essential not
only for envirocnmental professionals but also for business peopla,
farmers, engineers, scientists, physicians and others who carry out
activities which affect or are affected by the environment, as well
as members of the general public. : .

The rapidity with which we are developing our understanding
of environmental problems requires continuing educatien and
training of the current workforce, EPA needs to expand its role
in supporting environmental e@ducation and training, especially at
the university level. This role is as important as any of the
Agency’s other roles in encouraging risk reduction and will become
more important in the future as environmental pProblems become more
complex, interconnected and international in scope. EPA is
currently starting a new environmental education program. The
Subcommittee supports efforts in this direction,

In the course of its deliberations the Subcommittee evaluated
several concepts that seem particularly helpful in thinking
systematically about risk reduction. Because of the limited time
available, some of these items were not completely considered or
analyzed. Some of these issues and topics are discussed in
Appendix B and include: a) the necessity of considering alternate
points for intervention in the chain of events leading to an
environmental risk or hazard; b) additional thoughts on the
rationale and approach to pollution prevention; ¢) the desirability

8



sources has been sharply reduced. The great majority of
major industrial direct dischargers have installed "best
‘available" treatment technology to control their
effluents and well over 80 percent of municipalities
provide secondary treatment or better for their

vaste water. Almost 90 percent of our country’s public
water supply systems meet the health standards developed
by EPA for pellutants in drinking water.

¢) Certain toxic substances that once were used widely, such
as lead, asbestos and several carcinecgenic pesticides,
have been nearly eliminated from commerce and human
exposure has been reduced dramatically.

d) Management techniques for hazardous wastes have improved
in response to requlatery programs that have imposed
stringent treatment and disposal standards. And
abandconed hazardous waste sites, 2 legacy of poor
hazardous substance management practices in the past, are
peing identified and remediated through both federal and
state programs. ) )

To understand the progress we have made one can also look to
Eastern Eurcope and the USSR and see what would have happened if we
had not begun to enact stringent environmental protection programs
years ago. These countries face anvironmental problems of enormous
propertions, despite the fact that they do not have some of the
sources of pollution that we do, such as a large number of
automcbiles,

Unfortunately, in spite of our environmental protection
programs and the progress ve have made, we still face a number of
serious environmental problems. Many of these problems persist
despite wall-established regulatory programs to deal with them. We
also face newly discovered problems that we ars just beginning to
address. For examplae:

a) By=products of our industrial society are baing shown to
affect the earth’s climate and the stratospheric ozone
layer, which protects humans and other living species
from ultraviolet radiation.

-~
k) The health standard for ozone still is exceeded in many

11



2.0 IEIRDQUC;{ION
2.1 Progress and Problams

The beginning of the 1970s saw the dawn ¢f a new environmental
awakening. In rapid fire, the Council for Environmental Quality
(CEQ) and EPA were created, laws were enacted and bureaucracies
were put in place. Seven major federal environmental statutes and
innumerable state and local laws and ordinances have been enacted
since that dramatic beginning. These laws address a broad array
of environmental problems: pollution of alr, water and land; waste
disposal; exposure to toxic substances; harmful pesticides;
contaminated drinking water; and many more.

Each of these statutes generally deals with a single
environmental medium (air, water, drinking water), a single class
of pollutants (pesticides, toxic substances), or a single activity
(management of hazardous wastes). With few exceptions, the
approach adopted to implement them hasg involved requlating specific
sources of pollution (e.g., industrial pPlants, sewage treatment
facilities, automobiles, hazardous wasta landfills) or specific
substances (e.g., lead). These conventional "command and control™
regulations have been established specifying the level of emissions
or discharges allowed from each source type, and/or the control
technologies each is required to use. The regulatory approach for
specific pollutants generally has been to ban them or to set limits
on their use on a chemical-by-chemical basis.

These regulatory efforts have been direct and forceful. They
have resulted in important improvements in envirenmental quality,

a) Air quality has baen significantly improved through
efforts to reduce the emissions of criteria air
pollutants, such as SOx, NOx, particulate matter, lead,
and CO. SOx emissiona are estimated to have been reduced
by over 40 percent from the early 1970’3, VOC emissions,
a precursor to ozone, have been reduced by an estimated
30 percent and lead emissions by more than 90 paercent.

b)’?he discharge of effluents by industrial and municipal

10



sources of pollution resulting from general economic activity and
lifestyle decisions are numerocus and now are major contributors to

many environmental problems. In total they are causing
unprecedented changes to the biosphere. These sources strain the
limits of traditional regulatory programs. These limitations

involve the large numbers of individual processes and substances
that must be regulated:; the burden of proof to justify proposed
requlations; the information requirements, and the time and costs
necessary to meet such a burden of proof, especially on a case by
case basis; the time and cost involved in issuing and enforcing
permits for a multiplicity of sources; the economic costs inherent
in controlling small (versus large) sources; and often excassivae
rigidity inherent in such regqulation.

Many of the emerging anvironmental - problems also are often
not very amenable to conventional regulations. Problams such, as
indoor air pellutien, indoor raden and agricultural chemical ise
are very difficult to regulate. Problems such as ozone daeplaetion
and elimatic change are global in scope, requiring extensive
international cooperation and research. Unfortunately, the less
conventional approaches that may be appropriate for these problems
-- market incentives, information strategies, intergovernmental
cooperation or others -=- are not yet well developed. The United

States has concentrated on conventional regulatory approaches to
' environmental protection. This has left us with little practical
experience on the best methods to implement non-conventional
approaches, at a time when it appears that we need to use them much
more extensively.

2.2.3 Environmental Risks and EPA’y Priorities

EPA‘s budgetary and programmatic priorities are astablished
largely by Congress, which in turn responds to the interests
expressed by the electorate. The public’s attitude about an
environmental problem is often heavily influenced by qualitative
aspects of tha risks it presents -- whether tha risks are voluntary
or involuntary; whether there is an identifiable myillain®
respunq}ble for the problem; whether the risks are familiar and
predictable or unusual and dreaded. By contrast, scientists and

13



urban areas; over 100 million pecple live in counties
that at least periodically vioclate the national ambient
air quality standard for ozone. More pecple live in
areas with elevated levels of ozone today than in 1970.

Cc) Non-point sources of water pallutibn result in
silt that carries toxic materials into water
podies and harms ecologically sensitive areasg,

d) Some pesticides and fertilizers used by the agricultural
sector to improve c¢rop yields still present health risks
to applicators and farm workers, and contaminate both
surface and ground watar,

e) Over 50 percent of our original wetlands, our most
biolegically productive ecosystems, have been destroyed
or altered permanently by development activities and
agricultural practices,

f) Radon and other indoor air pollutants present a .
significant health threat in many residences across the
country.

g) Tropical forests are being destroyed at an alarming rate
- and threaten biological diversity.

2.2 challanges

Despite progress over the last twenty years, we face a number
of stubborn old problems and daunting new <c¢hallenges. Our
conventional regulatory approaches do not appear to be sufficient
to deal with many of these issues. The reascons include:

2.2.1 MMMMMM

The environment is affected by large scale human activities,
such as energy extraction and use, transportation, food production,
manufacturing, housing, and recreation. Actions by individuals
regarding where to live and work, what products to buy, and what
activities to pursue have collective impacts on lecal, regional,
and global environmental systems. Most large point sources of
pollution have now been addressed through conventional requlatory

means, “often through end-of-pipe regulations. The remaining
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serious.

Because societal resources are limited and future efforts to
protect human health and environmental quality should ke maximized,
we need to prioritize risk reduction strategies so that the most
effective and cost-efficient strategies are used first.
systematically applying this principle will ensure that the most
effective improvements in environmental protection are achieved,
at the least cost. '

2.2.6

Population growth, industrial and agricultural develeopment,
and the wide dispersion of human settlements and activities have
rended to offset the gains realized by existing regulatory
programs. For example, since 1970 there has been about a 20
percent increase in the U.S. population and over a 160 percent
increase in economic output. Electricity generation has increased
by about 40 percent and the number of miles that pecple travel in
vehicles has increased by about 73 percent. The reductions in
emissions and improvements in environmental conditions resulting
from prior regulatory programs are impressive given these increases
in pellution-generating activities. Assuming, though, that our
population and economy continue to grow in the future, ve will need
to further reduce the amount of pollution per capita or per unit
of GNP just to maintain current environmental conditions.

2.2.7 MMMMM
‘ Problems

Time and reversibility have become very important factors in
developing policies tor environmental protection. Various
pollutants cause diseases such as cancer that have latency pariocds
lasting years or decades. Several environmental problems such as
global warming and ozone depletion will require many decades or
even centuries to reverse. Others, such as species depletion, are
irreversible. The long time lags may result either from: a) the
nature of the effect or dissase, b) the lengthy pericd of time
necessary to abate emissions or production of a nearly ubiquitous
poliutant (e.g., €O,), and/or c¢) the lengthy period subsequently
required for the environment to recover from the strass and return
to more natural conditions (which may be tha result of the
persistdnce of the pollutant and a very slow rate by which the
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other technical experts are trained to judge the sericusness of an
environmental problem in much more quantitative terms, asking, for
example, about the number and severity of adverse affects likely

to be caused by the problem. A3 a result, the environmental
problems that they consider most important often do not match the
priorities set by Congress. (See Appendix B8,4)

2.2.4 ecemeal A oache o b

Current regulatory programs generally are organized arcund
single media or single c¢lasses of pollutants. This disjointed
approach can result in cross-media shifts of pellutants, where the
means of abating emissions to one medium may simply transfer the
pollutants to another medium, Perhaps more importantly, the
current approach also makes it difficult to implement integrated
Strategies to provide comprehensive Protection for «certain
vulnerable resources. For example, estuaries and the Great Lakes
are arffected by multiple sources and in ways that can not be
anticipated by an approach that focuses on specific sources of
pollution or on problems that arisa from a single environmental
medium. The current approach can also ignore some problema ind
activities <that cause environmental problems, for exanple
bioleogical diversity and (until recently) indoor air pollution.

2.2.5 creasing cost v

While the benefits of protecting the environment are
substantial and viewed by many as well worth the costs, there is
no escaping the fact that the costs are also large. The diraect
expenditures of administration and compliance with programs to
protect the environment currently exceed $100 billion per year and
are growing. Most of these costs are legitimate and necessary and
should be paid by those who benefit from the damage, since
otherwise they are imposed on others.

But many costs are now imposed simply by imperfect approaches
and regulatory strategies themselves: costs of paperwork and
lawsuits, cost of treatment technologies when changes in materials
Or processes might achieve the same results more cheaply, costs of
technologies that control Pollutants for one medium by moving them
to another, costs of uniform compliance rather than concentrating
on the 8t serious sources, and costs of corracting problems
defined” rigidly by statutes rather than those known to be most
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3.0 METHODOLOGY

3,1 Subcommittesa Ch Ga A

The goal of the Relative Risk Reduction Strategies Project of
the U.S. EPA Science Advisory Board (SAB) was to advise the EPA
Administrator about the best technical and scientific knowledge
available on the relative risks posed by different environmental
problems and the options to reduce those risks. To this end, the
SAB formed the Relative Risk Reduction Strategies Committee. The
charge to the Committee was to:

a) Provide a critical review

DUS LSS x oL L o = - .
Problemg (EPA, 1987), that reflacts any significant new
information that bears on the evaluation of the risks
associated with specific environmental problems.

b) Provide, to the extent pessible, merged evaluations off
cancer and nen-cancer risks (i.e., Health Risks) and of
ecological and welfare risks (i.e., Environmental
Risks).

¢) Provide optional strategies for reducing the major
risks: and | -

d) Develop a long-term gtrategqy for ' improving the
methodology for assessing and ranking risks t¢ human
health and the environment and for assessing the
alternative strategies that can reduce risks.

To carry out this assignment, the committes established three
subcommittees: the Human Health Subcommittee, the Environmental and
Welfare Subcommittee, and the Strategic options Subcopmittee. The
i first twe Subcommittees reviewed the EPA’s
report. This report describes the work and conclusions of the
gtrategic Options Subcommittee.

The charge to the Strategic Options Subcommittee was further
definedjgs follows:




environment can cleanse itself of the pellutanty .

Environmental problems having such characteristics require us
to look ahead and anticipate what the effects 0f present activities
will be. They also present difficult moral and strategic issues.
We must ask whether it is right to leave serious environmental
problems for future generations that will compromise their health
and welfare. For global problems, we must decide how much of the
responsibility for control will fall on the developed nations, and
how much on the lesser developed world. As a strategic matter,
when faced by problems that entail potentially huge but highly
uncertain future risks and massive control costs, we must decide
the best allocation of resources between doing research to
understand the problem better and taking immediate actions, even
if they later turn out to be overreactions, since delay could lead
to irreversible results.

2.3 contentsa of This REpoOTt

This report is organized as follows:

a) Chapter 3 describes the approach the Subcommittee
followed.

) Chapter 4 describes the Subcommittea’s recommendations.

d) Appendix A includes strategy papers for each of the 13
environmental problems the Subcommittee studied. Each
paper provides background on an environmental problem,
and discusses the selected strategy options,

e) Appendix AA contains lists of the possible strateqgy
options developed in Appendix A and sorted three ways;
by environmental problems, by tools, and by policies,

f) Appendix B contains several thoughts and ideas that were
discussed by the Subcommittee but never completely
developed. They are useful for further discussion.

g) Appendix C contains descriptions of the categories

of strateqgy options, the rating criteria and an
.evaluation matrix.
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3.2 8ele ng Environment ablems for Stu

EPA’s Upfinished Business report identified and assessed 31
environmental problem. In view of time and resocurce constraints,
the Subcommittee decided that it could not address all 31 problems.
Initially, 10 problems -~ those posing the greatest health and
ecological risks accerding to the original Unfinished Businesg
rankings =-- were selected for analysis. The Subcommittee then
added 2 problems (hazardous wastes and municipal solid waste) to
include problems from another environmental nedium and because of
the large amounts of resources and the public interest devoted to
them. Two more problems (habitat alteration and wetlands) were
added after it became apparent that the Ecological and Welfare
Subcommittee was likely to rank them as particularly important.
Finally, one of the problems, worker exposure to toxic chemicals,
was dropped because the Subcommittea lacked proper expertise to
evaluate risks and options. The resulting list of 13 problems
included: ‘ :

Criteria air pollutants Toxic air pellutants :
Radon : Indoor air pellution
Ozone depleting substances Co, and global warming
Nonpoint source discharges Wetlands

Estuaries and coastal waters Habitat alteration
Hazardous waste Municipal solid waste
Pesticides

The 13 problems the Subcommittee analyzed are sufficiently
rich and diverse to suggest some general patterns likely to emerge
in an expanded analysis. The 13 problems cover all of the Agency’s
major media programs. Some of the 13 problems are the subject of
substantial current federal programs while some represent newer
problems for which major governmental programs do not yet exist.
Some of the 13 problems represent sources of pollution, some
represent classes of pollutants, and some represent resources that
EPA wants to protect. This inconsistent scheme for defining
problems is due to a decision by the authors of the Unfinished
Businesg study to follow legislative and prograa definitions of
environmental preblems; the Subcommittee recognized this
inconsistency but did not attempt to redefine the environmental

problemg;f
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1. Identify and analyze cost-effective and promising strategy
optiens for reducing remaining major risgks.

2. Develop and demonstrate a method of analysis usefyl to EPA
for more in-depth studies of risk-reduction strateqgy
options.

The objective was not to recommend a narrow set of specific
measures that EPA should pursue, but rather to provide a range of
the most promising types of risk reduction options that EPA should
consider, and to provide a procedure for continuing work by EPA
along these lines.

The twelve members of the Subcommittee had a range of
technical expertise ana viewpoints, The Subcommittee included
engineers, natural s¢ientists, social sclentists, and former
environmental program managers. Affiliations included academia,
industry, environmental organizations, consulting firms and
government. A list of the Subcommittee members and the SAB and
EPA staff supporting them is provided at the end of this report.
Representatives of the other Subcommittees and EPA program starf
provided additional expertise as needed. )

The Subcommittee held six public meetings in the course of
performing its tasks and developing this report. The Subcommittee
proceeded through four stepsg:

1. Selecting environmental pProblems for study.

2. Developing a list of potential risk reduction
options for each problem.

3. Selecting the most promising options for each problem.

4. Developing cross-cutting strategies and
recommendations.

The Subcommittee based its findings on the expertise and
professional judgment of its members. In developing premising risk
reduction options and thematic recommendations for EPA, the
Subcommittee primarily considered technical factors such as cost,
risk reduction, technological feasibility, and implementation
requireﬂénts associated with each option.
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options is shown for each problem area following the discussions
of the problem areas in the appendices to this report.

3.4 gSelecting the M o 0 ns f

In order to evaluate risk reduction options for the selected
proklem areas, the Subcommittee undertook a process of establishing
evaluation criteria, evaluating each strategy with respect to the
criteria, and selecting the strategies with the highest ratings.
Nine criteria for judging the suitability of a risk reduction
strategy were formulated. The eriteria focus on such attributes
as the risk reduction, cost, cost-effectiveness, and dependability
of the astrategy options. The criteria used in rating the options
are described in Appendix C.2.

Initially a simple scoring system for each criterion was also
developed, and the Subcommittee began to apply it to the candidate
options. To help this process, the Subcommittee developed matrices
for the 13 problem areas, listing the candidate strategies for each
and providing space for scoring each strategy with respect to each
criterion. A blank matrix is provided as Appendix C.3- Several
Subcommittee members completed the scoring matrices based upeon
their own judgments. However, it became apparent that <the
subcommittee as a whole would not have sufficient time to reach
consensus on each of 9 criteria scores for saveral hundred strategy
options. The Subcommittee abandoned the explicit scoring approach,
and decided te select strategies hased on group discussion and
consensus, considering the factors outlined in the criteria. The
subcommittee encourages the Agency to consider the scoring approach
more fully, recognizing that while scoring systems are a good way
to structure and encourage discussions, axperience shows that they
can rarely be used for decisionmaking in a simple, mechanistic way.

The process of selecting options was tinme consuming and
typically involved lengthy discussion and debate. Technical
expertise was sought from EFA, the othar SAB subcommitteas, and
ocutside sources. Experts on each of the 13 problem areas attended
the Subcommittee meetings, offering opinions on the risks posed by
the problems and options that might help to reduce the risks, and
previding reactions to tentative options generated Dy the
Subcommittee. The Subcommittee’s procegsses of identifying
candidate- risk reduction strategies and selecting the most
promising ones became iterative -- new strategy suggestions were
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3.3 DReveloping a List of Potential Risk Reductjion Options for

Bag oblam

The Subcommittee sought to develop a broad list of potential
risk reduction opticns for each of the 13 problems. An explicit
attempt was made to avoid limiting the strategy options to the
conventional approaches now being implemented for each problem.,
The Subcommittee made several assumptions:

a) Existing risk reduction measures already in place would
remain so unless the Subcommittee explicitly called for
their removal., The Subcommittee would focus on options
to reduce yesjidual risks in each problem area, beyond
those that will be abated by current programs,

b) Strategies outside of explicit existing legislative
mandates could be considered.

<¢) Recommended strategies should not be limited to those
within EPA’s scope of responsibility, although EPA’s
role should be emphasized. '

To identify candidate risk reduction options for particular
problems, the Subcommittee divided into two subgroups of 5-6
members, with about half of the problems assigned to each group.
The composition of the groups was designed to take account of
expertise and diversity of opinion. Each greup identified a broad
sweep of potential risk reduction options for their problem areas
primarily by brainstorming. Experts from relevant EPA program
offices, members of the Human Health and the Ecelogical and Welfare
Subcommittees, and the staff to the Subcommittee attended the
meetings and also contributed suggestions. EPA staff were
encouraged to represent their personal expertise, not official
Agency positions.

To aid in the process of identifying risk reduction options,
the Subcommittee developed a list of six classes of measures:
scientific and technical, provision of information, market
incentives, conventional regulations, increased enforcement, and
cooperation with other agencies and nationa. The major classes
and related types of strategies are shown in Appendix C.1. As
specifig,strategies were identified, they were grouped according
to these generic classes. The resulting list of grouped strategy
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One last word of caution is necessary in interpreting the
strategy opticns. These strategy options should not he construed
as recommendations, and they do not represent the primary product
of the Subcommittee’s work. The strategy options represent
reasonable appreoaches to each environmental.problen, but they have
not been analyzed in any formal way sufficient to warrant asserting
that they are the best approaches to each problem. Nor is the list
of strategy options necessarily comprehensive; most likely there
are other strategy options that would also offer effective
responses to the environmental problems that we have examined.

3.6 Commentary

Beyond the results of this exercise for the 13 selected
problems, the Subcommittee believes that a methodology like the
one used in this effort has strong potential, if further developed
and refined, for assisting EPA in identifying preferred risk
reduction strategies. In particular, it is important to consider
the approach of looking at environmental problems, at sectors and
alse at the full range of possible tools. c

The Subcommittee recognizes that this methodology is a first
effort and that many improvements are possible and should be
considered, But even more important than the specific methodology
is that EPA use an approach that Iis gystematic, aims at
comprehensiveness, and ensures that Agency parsonnel take a broad
and innovative perspective. Because Agency staff may be
_constrained by programmatic responsibilities, <the Subcommittee
recommends the participation of outside groups also. outside
groups are more likely to generate innovative approaches. Agency
staff are better able to analyze their administrative feasibility.
One option is to replicate the axercise conducted here. Anocther
might use some mix of Agency officials and cutside experts. The
assessment of risk reduction options should also be repeated
periodically. The advantages of such a systematic, broad-based
approach arae:

a) It allows a large number of environmental problems and
potential risk reduction strategies to be examined in a
relatively short time.-

b)J,It forces an overview of a large menu of problems and
potential solutions.
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added throughout the process, and many of the nore promising
eptions were developed by combining elements of several individual
candidate strategies.

After two meetings conducted largely in tha two subgroups,
each dealing with half of the environmenta)l problems, the
Subcommittee reconvened in Plenary session, The subgroups’
strategy options were presented to the overall Subcommittee for
discussion and debate. Following decision by the Subcommittee on
a set of preferred strategles for the problen areas, eac¢h problem
area was assigned to a Subcommittee member who was responsible for
drafting a strategy paper. Thesae Papers addressed the risks posed
by the problem, the pelicy background, and the strategy options for
the probklem. The draft papers ware dzbated and revised in
subsequent Subcommittee meeting=, The final strateqgy papers
comprise Appendix A in this report.

Many of the options selected for one problem area were similar
or even identical to those salected for other problem areas. The
Subcommittee performed a cross-problem analysis to identifty those
options that achieved risk reduction objectives in a number of
different problem areas. In its final choice of options, the
Subcommittee gave a clear preference to those that would realize
benefits across sevaral problem areas. Some broad strategies, such
a4s energy conservation and pollution prevention, hold substantial
promise in this regard.

The Subcommittee also examined tha genexric approaches that
frequently appeared to have promise among the individual strategies
recommended for the problem areas. This investigation prompted
several of the Subcommittee’s recommendations regarding EPA’s
approach to risk reduction == _ supporting greater use of
information strategies and market incentives, for example.

Finally, the Subcommittee locked briefly at the relationship
between risk-based priorities and public and private expenditures
to assess environmental risks. This short study provided
additional support for some of the Subcommittea’s broader
recommendations to EPA. For further discussion see Appendix B to
this reegrt, "Perspectives on Reducing Environmental Risks."®
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4.0 CONCLUSIONS AND RECOMMENDATIONS
4.1 Intreduction

The Subcommittee’s analysis of strategies to address the
sample of 13 key environmental problems suggests that fundamental
changes are necessary to achieve further progress in environmental
protection. End-of-pipe requlatory requirements have served us
well in the past in dealing with gross air and water pollution
control and in coping with other environmental problems. After
using such techniques over the past 20 years, it is net surprising
that the residual problems we face are less amenable to traditional
techniques. Some problems, such as widespread ground level ozone,
are the product of continuing economic growth offsetting much of
the gain frem regulatory measures. Non-point scurces of water
pollution have never been amenable to direct requlatory measures
for both technical and political reasons. Some newer problems,
such as indoor air pollution and radon, are similarly not amenable
to command-and-control approaches. The great majority of the
Subcommittee’s promising strategy optiona do not rely on
conventional regulatory requirements such as and-of-pipe effluent
standards. Instead, the most promising direction for the furure
is, whenever possible, to prevant pollution before it is ever
created.

Although criticisms of conventional regqulatory control systens
are often heard, this does not mean that our past regulatory
programs were or always are inappropriate, nor that additional
command-and-control regulation cannot be heneficial. Because of
past requlatory programs, oOur air and water are cleaner, hazardous
wastes are better managed, exposures to many of the most toxic
substances are reduced, and industry and other sectors of society
nave become more sensitive to environmental) concerns. There will
be, howaver, significant limitations in achieving risk reduction
through a system based on end-of-pipe controls in the futura.

The broad reccmmendations below are designed to attack these
problems strategically, and overcome many of the current obstacles
to success. While most of the recommendations are oriented to the
Federal government, many of them are also applicable to State and
local gqynrnments.
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<)

d)

e)

It releases the analyst from the limits of specific
legislative or regulatory mandates so that strategic
thinking is more possible.

It requires cross-program analyses that highlight
multiple benefits to several problems that accrue from a
particular risk reduction intervention,

It gives explicit attention to multiple desirable
characteristics of a risk reduction approach.
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collective judgement and experience of Subcommittee members. In
our view, the strategy options we chose represent reascnable
approaches for reducing risks in each problem area, but nothing
more. The Subcommittee does believe they merit attention by the
Agency.

These recommendations reflect broad crosscutting themes that
draw from the more specific strategy optiens. In the discussion
of each recommendation, examples of strategy options that give rise
to the recommendation are cited and referenced to a section of the
appendix.

4.2 Rirgk Reduction

RECOMM ON :

EPA should establish priorities based on the potential
for risk reduction. ;

IBCT :

Over the past 20 years U.S. environmental policy has developed
in a piecemeal, ad hog fashion. As the nation recognized different
environmental problems, such as deteriorating urban air quality and
the "death® of lakes and stream segments, Congress acted to solve
them by passing different pieces of environmental legislation --
the Clean Air Act, the Federal Water Pollution Control Act, etc.
Because these laws were passed at different times and for different
purposes, little attempt was make to coordinate them. Nor was any
effort make to compare the relative seriousness of different
envirenmental problems in order to make judgments about the
relative urgency of different protection afforts.

Seen in its historical context, the ad hoc develcopment of our
national environmental policy is understandable. Yet twenty years
of experiance developing and implementing environmental policy has
taught us that not all environmental problems are equally serious,
and not all protection efforts are equally urgent. We can not do
everything at once. We must set environmental priorities.

Over the past several years EPA has improved its ability ?o
characterize environmental risks, and in Unfinished Buginess it
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The Subcommittee’s eight major recommendations are as tollows:

1. EPA should esatabliah priorities Dbased orn the
potential for risk reduction. |

2. Pollution prevention should Dbe the most important
approach for reducing eavironmental risks over the
long term.

3. In order to reduce risk and prevent pollution in a
significant way, BPA must substantially broaden ita
kit of environmental protection tools, especially to
emphasize economic incentives and information trans-
far.

4. Environmental protection must be integratad into other
policy areas, in as fundamental a manner as are eco-
nomic¢ concerns.

5. In order to integrate environmental protection inte
other governmental policies, a aspecial mechanism
should ke created in the Executive Branch.

6. EPA should continue to perform analyses similar to the
presant Relative Riak Reduction Strategies Project and
integrate the results into the Agency’s stratagic
Planning processes.

7. EPA’s annual budgets should more directly reflact
risk-based priorities.

8. The Agency should develop an enhanced environmental
education and training program for both profassionals
and the general publie.

These major recommendations are described further in the pages

that follow. The recommendations derive primarily from the
Subcommittee’s review and assessment of the numerous strateqy
options developed for the 13 environmental problems. The

Subcommittee has not performed sufficient analysis to recommend
adoption of any one of the specific strategy cptions for any of
the 13 problems. As mentioned previocusly, the strategy options
were dJgenerated through an interactive process relying on the
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1. For some environmental problems, such as stratospheric ozone
depletion and global climate change, pollution prevention is the
only solution. We must use substances which will not destroy the
ozone layer and also use energy sources that minimize CO, emissions.

2. Pollution prevention is oftentimes the most effective solution.
For instance, in the case of lead, asbestos, PCBs and certain
pesticides, the most effective solution has been to ban their use.

3. There can be a tremendous cost benefit for pollution prevention
'in terms of avoiding costs of control, cleanup and liability.
Industrial efficiency and productivity can also increase.

4. Pollutien prevention is the key to sustainable development.
In many areas we are approaching or even exceeding the capacity of
the environment to absorb pollutants. It is clear that aconomic
and industrial strategies for the future that minimize the
production of polluticn and the consumption of resources are more
likely to be sustainable economic and industrial strategies.

5. Pollution prevention often prevents the solution to one
environmental problem from re-emerging as another kind of
environmental problem in another environmental medium, sometime in
the future or in another place.

6. Pollution prevention can help improve internaticnal relations
in two ways. First, it can help daveloping countries leapfrog the
environmental problems that we had in the U.S. by moving directly
to low polluting, low waste technology. Sacond, because of the
worldwide impact of the U.S. production of pollution and
consumption of resources, our moving towards pollution prevention
will be practicing what wa preach: exerting leadership and
avoiding anti-U.S. sentiment because of the constraints that the
rest of the world will have to absorb in order to deal with glebal
envirenmental problems.

7. Pollution pravention protects the naﬁural resources on the
planet for future generationa by not leaving excessive levels of
wastes and residues and pollution and by not depleting resources.

our review indicates, however, that a fundamental problen

hindering progress on pollution prevention has been confusion over
precisely what pellution prevention is and how it is different from
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has begun to cempare the relative sericusness of the risks posed
by different environmental problems. But EPA and the country at
large must go further. We should set priorities for envirommental
protection based on an explicit comparison of the relative risk
posed by different environmental problems and, more specifically,
the opportunities for cost-effective risk reduction. And we should
act on those priocrities.

In practice, of course, EPA’s activities are defined by the
laws that the agency is required to administer. As an agency in
a democratic government, EPA also has a responsibility to respond
when the public raises concerns about an environmental problem, no
matter how limited the risk may seem to be. However, to tha extent
that EPA has discretion to emphasize one environmental protection
Program over another, it should emphasize the program that reduces
the most envirconmental risk at the lowest overall cost to society.
The Congress should also be encouraged to observe this principle
in writing and revising legislation.

The recommendations that follow in this report spell out ste
mere specific measures that EPA, Congress and others should take
to make this principle a reality.

4.3 Pollution Prevention
RECOMMENDATION §2:

Pollution prevention should consistently be the most
important approach for reducing environmental risks over
the long tearm.

DISCUSITON:

We are not the first group to suggest that EPA place a much
greater emphasis on pollution prevention as the praeferred way to
address environmental risks. A fundamental restructuring of the
way the Agency approaches risk reduction is in order: the Agency’s
primary focus should be to prevent the creation of risks, as
opposed to trying to control such risks once created. This is so
for a sE;iea of reasons:
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3. Federal agencies should identify and eliminate standards,
subsidies, activities or approvals that prowmote polluting or
damaging activities or technologies, and instead promote non-
polluting . activities, technolegies, and products, through
incentives, research, technical assistance, procurement and other
means. ‘

4. Since pollution prevention concepts are relatively new to many
people, EPA should actively work with representatives of mpany
interests to promote better understanding of pollution prevention.
EPA should pursue this among many types of pecple, from EPA
personnel to academics to corporate officials responsible for the
design, selection and purchase of raw ‘materials, production
processes, and products. collaborative research, education, and
technology development and transfer efforts with industry, state
agencies, organized labor and publie interest groups should be

 considered. EPA should seek to make prevention the responsibility

of every agency and federal employee, not just that of a single
office in EFA. If pollution prevention goals were integrated into
all policies, pollution. prevention could play a large role in
restoring and preserving the quality of the environment.

5. Community right-to-know and other related programs should be
given special attention and possibly expanded. These possibilities
include having more producers and users of certain toxic chemicals
and pesticides report publicly on such production and use. These
producers and users should be further encouraged to conduct audits,
prépare plans and set goals for reducing their production and use.
The aim is to ensure that producers and users identify the
pollution implications of their decisions and consider alternatives
that would generate less pollution. '

6. In the long run, economic incentives and disincentives need to
promote pollution prevention. Energy policy should encourage
conservation. Tax policy should encourage pollution prevention-
oriented recycling and reuse.

The section on pollution prevention in Appendix B,
"perspectives on Reducing Environmental Risks,* provides further
thoughts on this subject.

-~
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pollution control. we define pollution prevention to be changes
in raw materials, products or technologies of production which
reduce the use- of hazardous materials, energy, water, or other
resources and/or the creation of pollutants or destructive results,
without creating new risks of concern. Energy conservation, for
example, represents a prime form of pollution prevention, obviating
environmental damage from extraction, transport, processing and
combustion of fuels.

Technologies of production are thae fundamental means used by
people to accomplish the core productive activities of life, from
mining to manufacturing to farming to transportation. changes in
the configuration of such technelogies to cut hazardous materials
use or the creation of pollution would constitute pollution
prevention; the addition of supplementary technologies to control
hazardous materials already used or pollution already created
constitutes pollution control. Considering just one example,
substituting water for chloroflurocarbon-113 as the solvent used
at a circuit board manufacturing facility is pollution prevention:
adding recycling equipment to the facility to capture and recycle
CFC-113 and stop its release to the atmosphera is pollutfon
control. Pollution preventicn can also inelude changing activities
and the location of these activities so as not to harm sensitive
ecosystems; avoiding development near wetlands is an example.

From our study of a limited number of problems we have
identified a large numbaer of strategy options which are pollution
prevention approaches. Upon reviewing these options, several
cross-cutting themes emerged:

1. EPA’s pollution prevention pPrograms should be directed broadly
to address products and many productive sactors, not just
industrial production processes. EPA should promote prevention in
all sectors, from manufacturing to agriculture to construction.
Energy conservation is a key part of any pellution prevention
strategy.

2. EPA and other Federal agencies should go beyond problem~by-
problem pollution prevention to focus on comprehensive multiproblem
solutions, such as toxies use reduction and energy efficiency and
conservation, and on altering specific technologies of production
or products which centribute to multiple problems.
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design standards, product specifications, and use restrictions.
Most EPA program staff are dedicated to this set of regulatory
approaches and their implementation through permits, compliance
monitoring and enforcement. A large part of the research budget
is devoted to supporting this effort. Even the Office of Policy,
Planning and Evaluation, the least constrained of EPA’s offices,

makes only a modest investment in nontraditional environmental
policy measures.

The reason for this emphasis dces not lie with EPA alone.
EPA looks te conventional regulatory methods for environmental
protection because enabling legisiation and publie expectations
push the Agency strongly in that direction.

The Subcommittee feels strongly that the most promising
strategies for risk reductien encompass a wide range of policy
approaches. As described in the previocus chapter, ve identified
six broad policy approaches which EPA and other Federal agencies
could employ to change the behavior of individuals, firms, and
other institutions to reduce risk (not in order of priority):

Scientific and technical measures;
Provision of information;

Market incentives;

Conventional regqulatory standards;

Enhanced enforcement of regulations; and
Cooperation with other agencies and nations.

These approaches are not meant to ba mutually exclusive, as many
policy measures combine elements of several approaches. It is also
sometimes difficult to categerize specific strategies as falling
within a single approach. Nevertheless, wae believe the six
approaches delineate the basic strategy elements available to EPA
for environmental protection.

In order to give fair consideration to the non-traditional
approaches, EFA neads to increase dramatically the resources and
commitment devoted to then. This was also the principal
recommendation of a recent report of the National Research Council
concerning waste reduction research needs (NRC, 1990). First, the
existing applications of innovative alternatives to traditional
controls.  need to be evaluated. Experiments in providing
information, such as Section 313 of SARA and Proposition 65 in
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EXpMPLE SBTRATEGIES:

POLLUTION PREVENTION - PP

5.2.2 Promote the use of clean and alternative fuels in cars and
trucks. PP, REGS, EP, TH

$.2.4 Reduce use of solvents in consumer products., PP, INFOQ, REGS

5.5.1 Strengthen the Montreal Protocol to virtually eliminate use
of CFCs, halons and other ozone depleters. PP, FOR

$.6.3 Slow global warming through energy conservation. PP, MI,
EPF, TAX

5.13.1 Encourage reduced use of pesticides by providing incentives
for farm use of integrated pest management (IPM), and by
prohibiting unnecessary uses. PP, S&T, AP, MI, INFO, REGS

(See Appendix AA for complete listing)

(The codes preceding each example strategy refer to the part of
Appendix A where the example strateqgy is discussed in more detail.
The codes following each example strategy indicate the categories
into which it falls. Saee the first Page of Appendix A for a more
complete explanation of the coding of these examplae strategies).

4.4 A Broader Kit of Tools
RECO IO :

In order to reduce risk and prevent pollution in a
significant way, EPA muat substantially broaden its kit
of environmental protection tools, espacially to
emphasise economic incentives and information transfar.

DISCUSSION:

EPA-has made a considerable investment in a limited set of
conventional regulatory tools: end-of-pipe effluent limitations,
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Beyond such particular scientific and technical strategies,
EPA needs both:

a) A substantial increase in its budget and pelicy
commitment for research, The nation invests heavily in
research on military defense, industrial
competitivenass, quality health care and managetient of the
economy, and should also do 80 to protect the environment.

The SAB’s Future Risk report suggested a doubling of EPA’s
resesarch budget in five years,

b) An aggressive broadening of its risk reduction research
pregram. This should include health and ecological
effects, environmental transport and fate studies,
engineering technologies and regulatory support as at
present, as well as information on the relative risks of
various hazards; on the design options for strategies to
reduce them, including economic, social and communication
issues: and on the effectiveness and side effects of such
strategies once they are tried. Because an important gaal
is to change the behavior of individuals and institutions,
it is essential that EPA increase its research in the
social sciences.

Many of these general points were also made in the SAB‘s Iuture
Risk report.

EXAMPLE STRATEGIES:

3.1.6 Further investigate the relative roles of VOCs and NOx in
ozone formation, S5&T

S.4.4 Devalop better instruments to diagnose sick buildings. S&T

3.6.1 Understand better the potential for global warming and its
impacts. S&T

3.6.2 Increase research on ways of preventing and adapting to
global garming. S&T
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California, need to be evaluated to determine what types of
behavior were affected. Economic incentive-based alternatives or
supplements to regulations should be developed, analyzed, and

wherever possible, pilot-tested. (For years, cCalifornia has led
in regulatory initiatives and recently in an inforwation
initiative. There is ne reason States could not lead in non-

conventiocnal techniques, poasibly induced by availability of
Federal assistance.) To conduct these functions, EPA needs to
allocate resources to nen-conventional approaches, evaluate their
effectiveness, and give these types of measures serious
consideration in agency decisionmaking,

. EPA will also need to overcome its bias against new
approaches. Today, when new approaches are examined, they tend to
be held to a higher standard than existing approaches. It is easy
to identify a long list of potential problems with implementation
of new approaches, and thus the approaches are often rejected at
an early stage. There may be an equally long list of potential
problems with an existing approach. Some of these problems are
accepted unquestioningly -« expected difficulties in implementing
a command-and-control raQulatory scheme are assumed to necessitata
massive resources for program implementation (permitting,
compliance monitoring, enforcement, state oversight, etc.) rather
than casting doubt on whether the scheme is the best approach in
the first place, Other potential problems with existing approaches
never come to light because thorough evaluations of the
effectiveness and cost of existing programs are not routinely
performed once the regulatiens are promulgated. In this
connection, EPA might look clogely at the strategy options
discussed below and in Appendix A.

4.4.1 B8cjentific and Technical Measurey

Two major sets of these measures are: (1) research and
development activities to improve understanding of problems and
point to promising solutions: and (2) innovations in polluticn-
prevention approaches and bPollution control technolegy. In some
cases, other approaches -- such as market incentives -—- will lead
to such research and development and/or product innovation (and
diffusion). In other cases, we focus on these scientific and
technical measures as constituting a "general approach" themselves.
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5.4.1 Provide state and local governments with technical
information to help them address indoor air pellution. S&T, INFO

5.13.2 Create a right-to-know program regarding pesticide use by
large agricultural firms. Encourage industrial audits of these
facilities. PP, INFQ, AP

(See Appendix AA for complete listing)

(See first page of Appendices for explanation of the coding of
these example strategies) '

4.4.3 Market Incentives

A key to reducing environmental risks is to ensure that
consumers and producers face the full costs of their decisions --
not just their direct costs, but the full social costs and
consequences of their actions. Economic incentive systems prcvﬁae
various ways to do this. They may also reduce the aggregate social
cost of achieving target levels of pollution abatement. Most
economic incentives can be viawed as falling within one of five
major categories: (1) pollution charges, (2) marketable permits,
(3) deposit-refund systems, (4) market barrier reductions,
including provision or elimination of govarnment subsidies, and (5)
revision of legal standards defining liability for damages from
pollution. These categories are closely related and the boundaries
between them are often not distinct. Many market incentives would
not be fully under the control of EPA, and are also discussed in
the next section of this chapter on cooperation with other
agencies. ' ‘

1. charge svastems impose a fee or tax on pollution (or,
usually less desirably, on pollution-generating activities). When
there is a charge for polluting, it pays firms to reduce pollution,
with those that can abate pollution at low cost reducing or
controlling proporticnately more and those facing higher costs
reducing or controlling proportionately less. Thus, the total
costs of pollution control are minimized, as compared with other
allocations of the pollution contrel burden across firma. Under
this and.other economic incentive approaches, additiocnal pollution
control efforts are in the financial interest of firms, as long as
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5.9.3 Pevelop ecelogically protective and cost-effactive
technolegies to manage contaminated sediments in estuaries. S&T

(See Appendix AA for complete listing)

(See first page of Appendices for explanation of the coding of
these example strategies)

4.4,2 oV n o a

In a number of cases, risk reduction can be promoted by
providing information to producers, consumers, or both. In some
situations, even if individuals and firms have the "right
incentives" they may fail to reduce risk appropriately. Thisg
general category of information-provision strategies encompasses
three quite distinct approaches. First, there is the provision of
more information about risks to consumers of various goods and
services. Laws and regulations which compel firms to produce
information for the public can provide powerful incentives for
firms to reduce pollution. "Green labeling" and consumer guides
to environmentally friendly products are examples of initiatives
that are currently being undertaken in various areas. The pressure
of information in the marketplace was clearly demonstrated when the
U.3. banned CFC’s in aaerosols in 1976 with an effective date of
1978; in short order virtually all aerosols contained no CFC’s.

Second, technical assistance on cost-effective means of
pPreventing or contreolling pollution may be provided to firms or
other polluters that lack adequate information. Small and medium
sized firms can particularly benefit from this agssistance. Third,
EPA might continue to assist or encourage environmental self-
auditing, whereby firms periodically evaluate their performance in
order to facilitate management control of environmental practices
and assess compliance with company policies and requlatory
requirements.

EXAMPLE STRATEGIEZ!
PROVISION OF INFORMATION - INFQ

5.3.2 Jmprove techniques of communicating raden risks so public
can make informed decisions. S&T, INFO
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hazardous waste dispesal. Deposit-refund systems may alsc be
effective for other items such as lead-acid batteries, c¢rank-case
oil and motor vehicle tires.

4, ' In some cases, substantial gains can be mnade in
environmental protection simply by removing existing., government-
d i . TFor example, if electric

utilities with insufficient generating capacity were provided an
incentive to choose the least costly alternative among a full range
of options for increasing supplies and/or reducing demands, more
efficient energy generation and consumption would result.

Another type of market incentive involves situations in which
existing government subsidies promote inefficient and
environmentally unsocund development. For example, a subsidy which
is both economically inefficient and environmentally disruptive is
that associated with certain water resource projects, which provide
an (unintentional) incentive for the drainage and clearing of
wetland areas. Such subsidies could ba reduced or eliminated. .

Alternatively, positive subsidies or incentives can be created
te encourage envirommentally. peneficial activities, such as
preferential Federal government acquisition of clean-fueled cars
or recycled paper products. Tha municipal sewage treatment program
is an example of a subsidy that has been used for environmental
protection.

5. Finally, revision of the leqal standards prescribing
liability for damages from polluting activities can provide a very
powerful incentive to modify behavior. The strict, jeint liability
atandard under CERCLA has had a major effect in inducing solid and
hazardous waste generators, transporters and disposers to pay much
closer attention to their operations. In theory, numerous
attributes of liability standards could be adjusted in order to
support environmental aims: the burden of proof, limjtations on
damage awards, standing to sue, allocations of responsibility among
contributing parties, etc.. Liability standards could be
established or medified in several areas, including application of
pesticides, worker exposure to toxic chemicals, and production and
sale of products with toxic components. In practice, the
Subcommittee recommends substantial caution in using this very
powerful  tool. The eventual effects of revised standards of
liabili€; are very difficult to predict accurately. Using
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the costs of contrelling pollution are lower than the charqge
imposed on the pollution. Hence, these mechanisps Provide ongeoing
incentives for firms to develop and adept newer, better and lags
expensive pollution control technelogies., One eaxample of a
pollution charge would be a carbon tax on fossil fuels to help
control global ¢limate change. Qther types of taxes and fees also
can be used to promote environmental protection in a flexible
manner without direct government regulations,

2. Under a . Tthe
allowable overall level of pollution is established by regulation
and then allotted in the form of Permits ameng firms. Firms that
keep emission levels helow their allotted level may sell or lease
their surplus permits to other firms or use them toc offset excess
emissicns in other parts of their own facilities. As with a charge
system, the societal cost of control is pushed toward a minmimum
level for any given level of total pollution control. The use of
marketable permit systems for Vocs in nonattainment areas and for
S0, emissions by electric utilities could lead te savings relative
to traditional regqulatory methods, both becausae their inherent
flexibility takes advantage of wide differences in control cogts
across sources and because they allow individual firms to decide
where and how to make desired reductions, These systems also
provide strong incentives for innovation, compared to technology-
prescribing requlations., Marketable permit systems with regqulatory
ceilings on emissiona or discharges can also be used to avolid a
problem posed by charge systems, namely that one can not know in
advance what level of cleanup will result from any given charge.

3. Deposit-refynd gvstems represent a third type of
incentive-based instrument. Under this approach, surcharges are
paid when potentially polluting products are purchased. When the
pProduct’s consumers/users return the proeduct, their deposit is
refunded, One advantage of the deposit-refund system is that it
reduces the incentive for illegal dumping which exists under a
waste-end tax or fee. In the case of hazardous waste it should be
noted that criminal penalties and the manifest aystem already
discourage illegal dumping. Also, to the extent the refund causes
the item to be collected and brought to a location where it is
recycled or reused, the system reduces the need for waste disposal
capacity. This approach has already been usad successfully in a
number of states in so-called "bottle bjills" to reduce littering
with beverage containers, and it has been used in West Germany for
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4.4.4 gnnvent‘:‘i ﬁgﬁl Requl gt_i"gns |

Although the subcommittee generally argues for greater
consideration of non-traditional environmental protection tools,
conventional requlatory approaches hold out substantial promise of
achieving further reductions in environmental risk for many
problems. Conventional requlatory approaches cover a broad range:
end~of-pipe standards (performance standards), design standards,
use restrictions and product specifications. Some of these types
of requlation contribute directly to pellution prevention, rather
than simply contreolling emiassions. Most existing environmental
laws and regulations wutilize one form or another of such
conventional poliey instruments. This includes technology=-based
standards, risk-based standards, uniform emission standards,
uniform ambient standards, location-based standards, preoduct bans,
and numerous other requirements,

EXAMPLE STRATEGIES:
CONVENTIONAL REGULATIONS = REGS

$.3.3 Require radon inspections for schools and certain other
buildings. REGS, TH '

$.3.4 Establish airflow and raden protection standards for new
buildings. REGS, TH

5.11.4 Simplify RCRA réqulations and provide a more flexible array
of hazardous waste management standards. REGS

5.13.3 Requlate the practices of large pesticide users,
particularly in sensitive environments. REGS, ENF, AP

(See Appendix AA for completa listing)

(See first page of Appendices for explanation of the coding of
these example strategies)
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litigation as a tool to achieve environmental goals often invelves
very large, unproductive transaction costs, and the winning and
losing parties often get very different treatment than they would
have if the case had not been settled in court.

Although economic incentive-based approaches promise reduced
ceosts and greater efficiency in addressing numercus environmental
problems, the Subcommittee does not endorse them for all situations
as the preferable alternatives. The record for market incentives
is mixed, and they need careful examination when being considered
for any application, just as conventional regulatory approaches do,
Cne needs to be certain that an incentive will actually lead to a
reductien in pollution, and will not simply make it possaible for
a source to pay for the opportunity to pollute. One also needs to
pick the right type of incentive, Surveying the various types of
incentives, charges often provide little certainty, and marketable
permits are only useful when the subject pollutants cause similar
damages over a large area. Reducing perverse subsidies, on the
other hand, should usually be appropriate.

E TEG H
NCE -

S$.1.1 Use marketable permits to lower costs and spur innovation
in reducing acid rain., MI, EP

$.1.4 Reduce energy use in transportation through a gasoline tax
and tighter CAFE standards. PP, MI,‘REGS, EP, TH, TAX

8.8.1 Remove economic¢ incentives for development in wetlands.
MI, AP, TH, TAX, NR

S$.12.4 Create deposit/refund systems for tires, batteries, car
hulks, used oil and packaging containers. MI

(See Appendix AA for complets listing)

(See first page of Appendices for explanation of the coding of
these example strategies)

L
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(either the regulated universe itself, independent'inspectcrs, tha
insurance industry, the finang¢ial rating authorities, or informed
citizens). If well crafted, these types of approaches could

provide proper incentives for campan;es to perform rigorous self-
audlts :

EXAMPLE STRATEGIES:

~ EN

$,11.5 Identify contaminated waste sites posing immediate threats
and quickly bring them under control. REGS, ENF

$.11.7 Encourage site cleanup by third parties through enforcement
and use of reasonable settlement procedures. REGS, ENF

(See Appendix AA for complete listing)

(See first page of Appendices for explanation of the cndinq of
these example strategies)

4.4.6 Cooperation with other Agencies and Nations

Due to EPA’s limited jurisdiction, cooperatien with other
agencies and nations often presents tha best oppertunities to
" reduce environmental risks. Domestically, there are many programs
and policies administered by other Federal, statae and local
departments and agencies that can contribute to environmental risk
reduction. There is also a group of environmental problems that
are fundamentally transboundary or glcbal in nature, and require
a good deal of interaction with other countries. Global warming
and ozone depletion are prime examples. The Subcommittee found the
issue of cooperation so important that they have made them the
subject of the next two sectiona and recommendations.
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4.4.5 Enforcemant

virtually no set of strategies for environmental risk reduction
will be effective without a commitment on the part of the Federal
and state governments to enforcement. In a number of cases,
substantial gains can be made in environmental risk reduction by
more vigorously enforcing existing statutes and regulations.

If firms perceive that the expected value of penalties for
exceeding permitted emissions under either a uniform emission
standard or a tradeable permit program is less than the marginal
cost of pollutien control, they may decide that it is in their
interest to exceed permitted levels (all other factors held
constant). The expected value of penalties is affected not only
by the level of the penalties but also by the likelihood that they
will be levied. To the extent that penalties or other sanctions
are not enforced, such laws and regulations will be ineffective.
In many cases other factors like ethics and the importance of
public opinion mitigate against strict economic compensation.

While the subcommittee believes that enforcement-based
approaches can provide risk reduction opportunities for many of
the EPA problem areas, it did not have enough time to develop
specific concepts. Two generic concepts were raised. First, to
be effective, an enforcement program mnust provide a deterrent
effect for the entire regulated community. In many program areas
today, agency/state enforcement efforts target a narrow range of
the community. Non-targeted groups have no real likelihood of
- enforcement scrutiny. For those groups that are not targeted,
statistical sampling should be a part of the enforcement strateqgy
so that the threat of an inspection is always present.

Furthermore, it should be recognized that effective
enforcement toward one firm has the added advantage of providing
a credible threat to other firms, thus encouraging compliance more
generally. This deterrent effect is credible and effective only
if it hits close to home -~ if a firm or individual perceives that
other firms or individuals very like themselves are being enforced
against.

Second, the current approaches to enforcement are very

resourcsjintensive for the Agency. It seems that other approaches
could be used which would more fully utilize the private sector
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4.5.1 Energy Policy

In addition to the cbvicus benefits to society, the production
and use of energy is responsible for a great deal of damage to the
environment. This damage can result from a limited consideration
of envirenmental impacts in making energy decisions. Some examples
of environmental effects of energy production are:

a. Combustion of energy in the industrial, transportation,
commercial and residential sectors results in the bulk of the
pollutants involved in urban smog and acid precipitation.

b. Energy activities are responsible for half of all the
greenhouse gases produced by human activity.

€. Coal mining operations result in widespread destruction
of surfaca areas and acid runoff into local streams, while coal
burning results in massive amounts of ash, S0x, NOx, particulates
and toxic air pollutants.

d. 0il explatatinn and production often cause envirocnmental
damage.

e. Cooling systems, scrubbers and other environmental control
devices produce significant amounts of solid waste and consume
large amounts of watar and power.

f. Accidental spills’ while transporting oil have damaged
inland and coastal waters. Leaking petroleum storage tanks are
cne of the primary causes of ground-water contamination.

g. Nuclear wastes present unique problems.

h. Tightening bldar'buildings to conserve energy can increasae
health risks from indcor air pollutioen.

Enargy policy can work in harmony with envircnmental goals.
Energy policy has been driven largely by security concerns and fuel
avajlability. TIn the future, the choice of which mix of energy
options to pursue will need to be driven just as heavily by
environmental concerns. Energy conservation measures, if given
high priSrity, will improve the balance of payments, lower world
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4.5 Inteqrating Environmental Protection wWith Qther Policy Areas
BECOHHEHQLIIQE f4:

Environmental protection must be integrated into other
policy areas, in as fundamental a manner as are econcmic

concaerns.
DISCUSSTION:

Many types of government policies significantly affect the
environmental problems that EPA needs to address. Thus it is

critical for EPA to work with the departments and agencies that
are responsible for these policies to develop clear and measyrable
objectives for environmental performance and to ¢reate the proper
incentives for sustainable development. Environmental quality must
be integral to decisionmaking in thesa agencies, not just a
constraint at the end of the policymaking process. It is not
sufficient, for example, for energy or agricultural policies to be
developed and then examined for potential negative environmental
impacts, Instead, energy and agricultural policies should bhe
designed from the start +o contribute positively toward
environmental goals,

In virtually every case, changing U.S. policies in sectors
not traditionally linked with environmental protection can provide
major cost-effective envirormental benefits. These benefitas can
equal or exceed those achieved to date through other means. Not
taking environment into account will inevitably lead to
confrontaticn as well as missed opportunities.

These policy areas include, but are not limited to enerqy,
agriculture, housing and commercial development, tax,
transportation, natural resources, and foreign policy. 1In many
cases, the generic tools that these agencies have, such as economic
incentives, have been discussed in the previous section.

To make this integratien real, EPA must devote people and
money to the effort. EPA presently spends a great deal of ita
budget to develep and review requlations, but it spends
cnmyaraE}yely little to work with other agencies.
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$.1.3 Alter state utility rate structures to persuade utilities
to sall conservation rather than BTUs. PP, MI, EP, TAX

8.1.4 Reduce ehergy use in transportation through a qasoiine tax
and tighter CAFE standards. PP, MI, REGS, EP, TH, TAX

S.6.4 ' Promote non-fossil and non-carbon energy technologies. PP,
S&T, EP ‘

(See Appendix AA for complete listing)

(See first page of Appendices for explanation of the coding of
these example strategies) ‘

4.5.2 Agrjculture Policy

Over the years, agriculture policies have bheen extremely
successful in boesting U.S. output of food and fiber. Many
agricultural programs have also improved the gquality of the
environment.

Unfortunately, however, agriculture is still a major
contributor to environmental problems across the U.S. Use of
pesticides in agricultural production and food processing amounts
to 75 - 80% of total pesticide use, causing substantial damage to
human health and natural ecosystens. Agriculture accounts for
roughly 50 - 70% of the known instances of impaired surface waters,
primarily as a result of nonpeint source runoff. Agricultural
chemicals are one of the leading sources of ground-vater
contamination. Agricultural drainage is responsible for about 90%
of the wetlands loat in the past several decades. Methane from
rice production and farm animals is a significant source of
greenhouse gases.

Federal farm programs have a considerable influence on what

farmers ow and how they grow it. In recent years, annual Federal
farm payments of $10-26 billion have constituted up to 50% of net
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cil prices and reduce security threats, in addition to protecting
the environment, Conservation must be driven by U.s. pelicy
choices based on full cost accounting of environmental concerns,
as well as security and other ocbjectives.

While scrubbers and tailpipe controls can reduce some types
of emissions substantially, the best way to control emissions is
often to invest in conservation approaches that produce less
pollutants in the first place. New buildings and factories are
using new technologies that require a small fraction of the energy
and resources of their predecessors. A major focus of energy
policy must be to accelerate adoption of efficient designs and
production practices. This will require changes in a number of
current regqulatory programs.

Promoting energy efficiency requires research investment in
a broad range of technologies for buildings, industry, and
transportatioen. For instance, without care in design, improvements
in the energy efficiency of buildings can lead to deteriorating
indoor air quality. We also need to promote energy conservation
through institutional changes, such as incentives for utilities %o
encourage conservation. More general market incentives and
requlatory changes that promote greater energy efficiency are also
important.

A second major focus must be to develop new energy supplies
that do not damage the environment, This will require a deliberate
and effective national strateqgy, to shift bkoth national and world
reliance from high-pelluting and depletabla fossil fuels, such as
ceoal and petroleum, to more benign alternatives. It will alsc
require serious comparative research, as quickly as possible, on
the environmental impacts and energy efficiencies of alternative
sources of energy -- for instance renewable fuels (not all of which
are environmentally benign themselves), hydrogen, "passively safe"
nuclear taechnologies, solar eneryy and perhaps others =- and on the
relative eftectiveness of alternative instruments for implementing
such a strataqgy.
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support, crop loan, technxcal aSSLStance and other programs will
undoubtedly encourage improved environmental practices Ly many
farmers. But one may question whether better environmental
practices by farmers should continue to be optional.

Pollution from agriculture is substantially less regulated
than are the environmental problems caused by other major sectors
such as manufacturing, transportation, mining and silviculture.
Many areas of government, the service sector and even households
(automobiles, wood stoves) are requlated to some degree. There
are no strong philosophical or practical reasons why at least large
farms should not be held to similar standards as other major
polluters. Large farms could monitor and report on their use of
chemicals and emissions and effluent. Permits could be written and
enforced for large farms prescribing use of best management
practices to minimize off-farm pollution impacts. Pesticides could
be made available for large volume farm use on a prescription basis
enly. It appears worthwhile both to modify Federal farm incentive
programs so as to elicit satisfactory environmental performance.by
farmers on a voluntary hasis, and to investigate the role that
mandatory regulatory programs might play.

E!LHELR.&!BLIIEIE&’
AGRICULTURAL POLICY - AP

$.7.1 Medify national agricultural policy to reduce nonpoint
source pollution. PP, S&T, INFO, MI, AP -

5.8.1 Remove qconomic incentives for development in wetlands.
MI, AP, TH, TAX, KR

5.13.1 Encourage reduced use cf pesticides by providing incentives
for farm use of integrated pest management (IPM), and by
prohibiting unnecessary uses. PP, S&T, AP, MI, INFO, REGS

(See Appendix AA for complete listing)

(See first page of Appendices for explanation of the coding of
these example strategias)

o~
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farm income. More than 2/3 of U.S5. cropland is enrolled in Federal
commedity programs. Agricultural extension agents in nearly 3000
counties provide much of the education and advice that farmers
receive on technical issues,

These Federal farm programs are not generally designed to
abate environmental problems. To the contrary, some unintentionally
exacerbate them. The agricultural subsidy programs often provide
incentives for farmers to farm intensively, using great quantities
of pesticides and fertilizers to maximize per acre yields. Farmers
seeking to use alternative, more environmentally benign practices -
- crop rotation, covering idled acreage with forage crops,
reduction of chemical use to aconomic minimums -—- may scometimes
receive reduced federal program benefits.

Federal agriculture pelicies and programs should be revised
not only to reduce or eliminate disincentives to environmentally
benign farming, but to directly support good envircnmental
practices. The Conservation Title of the 1985 farm bill previded
a start in this direction, as does the 1990 farm bill and several
recent proposals among the President’s water gquality initiatives.
Considering, however, the quality of the Agriculture Department’s
research, development, and technology transfer programs and the
impact that its subsidy programs have on farming practices, the
Department «c¢ould do wuch more to promote environmental
improvements.

Agricultural policy can most effectively promote environmental
improvement in two areas. First, a major goal of agricultural
policy could become a sericus commitment to reduce soll erosion and
runoff of agricultural chemicals into surface waters. Agricultural
policies could induce much greater use of "best management
practices” such as planting of buffer strips te reduce nonpoint
sources of pollution. Second, agricultural pelicy could be
directed at low-input sustainable agriculture through promoting
integrated pest management and reducing use of agricultural
chemicals.

Many of the steps toward an environmentally positive farm
policy rely on the traditional approach of financial and technical
assistance offered to farmers on a voluntary basis., Farmers have
been freg to determine whether to accept these program benefits or
not. ‘Integrating environmental concernas with Federal price
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5.1.4 Reduce energy use in transportation through a gasoline tax
and tighter CAFE standards. PP, MI, REGS, EP, TH, TAX

5.10.5 Support state, local, and private efforts to preserve
important habitat areas through tax brgaks and technical
assistance. S&T, MI, TH, TAX, KR

$.12.3 Tax wastes and virgin materials to promote waste reduction
and recycling. MI, TAX

(3ee Appendix AA for complete listing)

(See first page of Appendices for explanation of the coding of
these example strategies) '

Transportation and commercial development pelicies affect the
environment in profound, but not always obvious ways. The
extraordinary U.S. financial investment in highways has helped
stimulate a sprawling pattern of development around urban centers,
particularly in the west. A range of Federal tax, subsidy, and
other activities encourage single family development.  These
policies have led to air and noise pollution and destruction of
critical scological habitats.

Transportation and urban development policy needs to take the
environment into account. Transportation and infrastructure
development should attempt to lessen, rather than increase
dependence on the automobile. Urban traffic problems need to be
fixed to prevent unnecessary emissions from idling and stop and go
driving. . Mass transit, carpools and other mechanisms should be
aimed aff;aducing urban driving.
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4.5.3 Ta ie

Tax policies affect the environment in a variety of profound
ways. Policies that promote investment in new plants and equipment
have positive impacts, as new technelogies tend to be less
polluting and more energy efficient. Tax policies that stimulate
home ownership -- certainly an admirable goal ~- appear to have
contributed to urban sprawl, increasing pressure on natural areas
and increasing energy use. Favorable tax treatment of second homes
has been particularly important in encouraging development of
coastal wetlands and barrier islands. Tax policies that provide
subsidies for virgin extractive industries reduce incentives for
waste reduction and recycling. Taxes on energy can promote
efficiency and encourage development of different energy sources.

Tax policy is perhaps the most effective incentive tool that
the government has. Through a system of taxes and credits, tax
pelicy can be designed to encourage or deter economic behavior.
It can also create a funding base for specific environmental
programs as it did with Superfund. To date, tax policy has beén
selectively used to create incentives for environmental investments
and to encourage the replacement of environmentally undesirable
processes or products. It has also been used in a limited fashion
to raise money for environmental prograns. However, its use as a
positive incentive to broadly affect the future behavior of
corporations and individual citizens has not been fully utilized,
nor has careful analysis been performed that could serve as the
basis for modifying environmentally counter-productive taxing
programs.

While there are always serious political problems associated
with new taxes, three points are important to mention. First, the
public continues to show its willingness to pay for environmental
protection, and earmarked environmental taxes hold some attraction.
Second, environmental goals could be fostered by revenue neutral
approaches that shift existing tax incidence. Third, "taxes™ that
are designed not to raise general revenues but to charge the costs
of real environmental damage to those who benefit from them, and
when possible to pay for the services necessary to prevent or
correct the damage, are in fact not taxes in the general sense at
all, bugfmaraly user fees that should ke paid by the beneficiary
in any case.
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EXAMPLE STRATEGIES:

=TH

S.2.1 Reduce auto emissions by reducing vehicle miles travelled
== through better land use planning, car pooling, and mass transit
alternatives. PP, INFO, EP, TH

§.3.1 Ensure that homeowners understand radon risks by requiring
testing before properties can change hands. INFQ, MI, TH

$.4.3 Establish ventilation requirements for new and existing
homes. REGS, EP, TH

(See Appendix AA for complete listing)

(See first page of Appendices for explanation of the coding ?f
these example strategies) :

4.5.5 Natural Resource Policy

Federal policy on land and resource conservation and use of
the nation’s natural resources has a substantial influence on many
" envircnmental problems.

The Federal government owns about 21% of the land in the lower
48 states and 32% of the land in the entire United States. Much
of this land is in natural or near-natural condition, providing the
nation’s largest resaerves for protection of natural diversity. The
balance that is struck in managing this land between preservation
and use for forestry, grazing, mining, recreation, development or
other activities is a major determinant of the extent to which
natural communities will survive. Tha share of federal 1land
acquisition funds allocated among competing purposes (e.g.
acquisition of natural areas vs. recreational araeas vs. historic
areas) is also important.

Policies regarding the availability of resources from Federal
lands are a major determinant of prices for basic commodities and
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Housing and commercial development policy provides an
opportunity to prevent environmental damage before it happens by
contrelling development in ecologically fragile areas, and alsoe to
influence the clean-up of any past problems., Appropriate building
design and siting provide the most direct way to assure that
residential, commeércial, and public buildings are healthful.
Product performance standards, voluntary information pPrograms, and
mandatory problem identification/problem correction programs all
have a role here. Requirements imposed at the time when a property
is sold or requirements associated with Federal mortgage financing
are particularly promising,

Transportation is responsible for about a third of U.g5. fossil
fuel consumption. Specifically, passenger cars consume 12%, trucks
10% and other transportation modes 9%. Highway vehicles alone
produce 34% of the nitrogen oxide emigssions, 24% of volatile
organics, and 54% of carbon monoxide. Policies designed to
increase the efficiency of transportation or to substitute clean
fuels can have multiple environmental benefits. {

Under existing regulatory policies for fuel efficiency and
emissions control, motor vehicles have become more efficient and
less polluting. For example, new model passenger cars have their
exhaust emissions of volatile organics and carbon monoxide reduced
over 90% from uncontrollad vehicles, and the average fuel economy
of new passenger cars has risen by nearly 100%¥ since 1974.
Unfortunately, vehicle milea travelled have increased, due to lower
gasoline prices, lack of transportaticn alternatives, etc.
Although forecasts vary, vehicle use and travel are expected to
increase by as much as 75% in the next 20 years,

With the limited further gains in emission control avajilable
from traditional end-of-pipe controls, policies to encourage
retirement of older automobiles, to improve tratfic flow, and even
to provide alternative modes of urban daevelopment and
transportation need to be investigated. The 20-year plan of the
South Coast Air Quality Management District to improve pollution
levels in Los Angeles is a pioneering effort in this regard.

-~
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8.10.3 Dramatically increase ‘Feder_al acquisition of important
ecological areas and open space. NR

$.12.3 Tax wastes and virgin materials to promote waste reducticn
and recycling. MI, TAX, KR

(See Appendix AA for complete listing)

(See first page of Appendices for explanation of the coding of
these example strategies) ' '

4.5.6 Poreign Policy

In recent years it has been become apparent that many
environmental problems are international in nature and require
cooperative, multi-national solutions. I+ is heartening tHat
foreign policy is adapting faster to the envirommental imperative
than some other governmental functions. Initially, international
efforts focused heavily on either transhoundary problems (such as
Great Lakes pollution, acid rain or movement of wastes) or
pollution oceurring in international waters (0il pollution, ocean
dumping). Today, issues such as glebal warming and ozone depletion
engage the economic trading partners of the West, the currently or
previously centrally planned economies, and many of the developing
nations. Concern over the cold war is being replaced by concern
over trade and environment.

_ Problems. such as glcbal warming and stratospheric ozone
depletion can not be solved by any country working alone. Even
the strictest regulations of global pollutants will be ineffective
when conducted unilaterally. Such unilateral action, vhile well
intended, would substantially affect the economic balance in
competitive production. '

The U.S. might improve the growing linkage between foreign
policies and environmental concerns by conducting a thorough and
impartial assessment of the impacts of U.S. internaticnal trade,
debt and finance policies on global human and envircnmental
conditions. This analysis should address direct actions by the U.S.
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the ability of recycled materials to compete with virgin supplies.
To the extent U.S. Forest Service timber sales, far example, are
sSubsidized, they depress the overall price for timber and act as
a disincentive to recycling of paper and other wood products.
Federal lands provide the following shares of basic commodities in
the U.S5.: timber, 33%; o0il, 11%; gas, 26%; grazing acreage, 27%.

Federal lands are also direct scurces of pollution, Ten
states report silviculture as a significant nonpoint source problem
for surface waters, often involving federal lands, Federal
requirements specifying allowable harvests, streamside buffers and
road building practices can have a major influence on this problem.
Federal range lands are in notoriously poor condition, with 63% of
them classified as being in fair or poor condition. Their
condition is partially a function cf low federal grazing fees,
which encourage overuse of the land and provide insufficient funds
for their maintenance.

Federal water projects (dams, channelizing, dredging, etc.)
are respensible for a large proportion of tha Physical alteration
of agquatic ecosystems that has left only about 1/3 of the nation’s
riparian ecosystems in a natural condition. Although federal
subsidies for water projects have been reduced in recent years, the
Projects’ beneficiaries still PaY an average of only a few percent
of the project costs. Irrigation water from federal projects is
particularly highly subsidized, with prices often set undar 30-40
year contracts to recover only a portion of the original building
costs. Irrigation accounts for about 80% of consumptive water use
in the arid west. 1In this area, reduced stream flows because of
consumptive water withdrawals constituta a major ecological stress,
and peollutants from irrigation return flows {(salinity, nitrates,
selenium) cause further ecclogical damages,

EXAMPLE STRATBGIES:
NATURAL RESOURCE POLICY - NR
5.6.5 Reduce €02 accumulation in the atmosphere by creating

incentives to preserve and anhance the world’s forests. MI, TAX,
NR, FOR

§.10.1 Develop a nationwide inventory and preservation plan for
important habitats, NR
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done: the Council on Environmental Quality could be expanded and
given clearer policy development responsibilities, a Cabinet
Council on the Environment could be reconstituted and given a
staff, or a new entity could be established. Another option would
be to create a new Environmental Poljicy Council (EPC), which might
be chaired and staffed by the Chairman of CEQ or it could be
jointly chaired by the Administrator of EPA (or Secretary of
Environment) and the Chairman of CEQ.

The primary responsibility of such a group would be strategy
development. This group would devise means of harnessing and
coordinating existing government programs to serve environmental
goals, as well as developing new approaches for integrating
environmental goals into major legislation such as farm or energy
bills. Individual government agencises would remain responsible
for implementation of the strategies daveloped under such a
mechanism.

Such a group could also look to the future, examining future
trends and options for production sectors which affect the
environment. Long range strategies could then be developed that
are consistent with and do not threaten other objectives. Areas
for study could include each of the general areas discussed in the
previous section of this chapter as well as more specific topics,
such as new materials, biotechnology, etec.

4.7 Risk-Based Strateqic Planning

RECOMMENDATION #6:

EPA should continus to perform analyses similar to the
presant Relative Risk Reduotion Strategies Project and
.integrate the results into the Agency’s strategic
planning processss.

DIBCUSSION:

The Agency needs to conduct the type of exercise undertaken
in this project and make it a part of its regular planning process.
It can do this internally, or with input from outside groups. The
use of oytside experts to suggest directions for priorities and
Stratequa has great merit, if these experts work closely with the
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gevernment, the positions the U.8. advocates in internationa:
agencies and lending institutions, and the Practices of U.5.-~pased
multinational corporations.

Effortas to push for Pollution prevention and low waste/low
resource consumptive technology both at home and abroaq will pay
off by making the U.S. an example for others to follow and helping
other countries to avoid problems they might otherwise face, The
U.5. should alse boost education and training pregrams for
developing countries to promote sustainable development in
technology and agriculture.

'EXAMPLE STRATEGIES:
FOREIGN POLICY - FOR

S.5.1 strengthen the Montreal Protocol to virtually eliminate yse
of CFCs, halons and other ozone depleters. PP, FOR

5.6.5 Reduce €02 accumulation in the atmosphere by Creating
incentives to preserve and enhance the world’s forests. MI, TAX,
NR, FOR

5.6.6 Pursue an international agreement on greenhouse gases. FroR
(See Appendix AA for complete listing)

(S5ee first page of Appendices for axplanation of the coding of
these examples strategies)

4.6 Federal Environmental Poli¢vmaking
RECOMMENDATION #5:

In order to integrate environmental policy into other
governmental policies, a special mechanism should be
creatad in. the Executive Branch,

DISCUSSION:

The broad environmental strategies discussed abovae for enerqgy,
agriculture, tax, transportation, natural resource and foreign
policy _areas require an institutional mechanism within the
Executive Branch. There are several means by which this might be
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provide authority for research, information dissemination,

technical assistance, training, and cooperation with other
agencies.

4.8 Risk-Based Budgeting
RECOMMENDATION $#7:

EPA’s annual budget should more directly reflect risk-
based priorities. :

DIBCUSBION:

Historically, EPA‘s budgets have reflected simply the
resources necessary to establish and implement the regulatory
programs mandated by Congress, with little focus on risk and on
where the cost-effective opportunities lie for reducing risk.
Accordingly, some high risk environmental problems, such as radon
and other indoor air pollution, have received only a small fraction
of the EPA budget. EPA has some independent ability to shift its
budget incrementally toward greater concern over risks in
establishing priorities. EPA’s present leaders have demonstrated
greater concern in this respect; they are making changes, and
should continue to do so, However, EPA’s leaders are not the only
people who play a role in determining EPA’s budget.

The change in budget priorities need not and should not take
the form of radical, overnight change. Small but consistent
changes over time will accomplish the same cbjectives without undue
disruption. The changes in the budget also do not need to make
allocations exactly proporticnal to risk and risk reduction. Some
risk reduction can be accomplished at low cost.

The Subcommittee spacifically recommends that at the beginning
of the budgetary process, the Administrator or the Deputy
Administrator provide clear advice to the program offices regarding
certain high-risk activities that appear relatively underfunded.
A second review should take place just prior to the time the budget
is sent to the Office of Management and Budget to assure that these
activities continue to be reflected as high priorities.

-~ .
This strategic process should assist in the review of
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agency. In developing strategies, it is important that certain
elements exist:

l. Risk=-based Priorities must pe updated periedically. A major
review of the environmental risks facing the hation should be
conducted every Sseveral years, to reflaect changes in scientific
knowledge and progress in mitigating problems over time. Specific
strategies for reducing these risks should be updated more often
(probably annually).

2. The strategies should be organized around solving critical
environmental Problems, not around Planning for the future of
existing programs. It is extremely useful to analyze problems
defined in alternative ways =-- for example, as pollutants (e.gq.,
criteria air pollutants, toxic air pollutants), as sources (e.qg.,
automobiles, power Plants), in terms of their effects (e.g.,
increaseq respiratory diseases, reducea visibility), in terms of
the sectors arffecting them (e.g., enargy, transportation and urban
development, tax). Looking at environmental problems in different
ways suggests different tyres of strategic soluticons. Only after
taking a rulti-faceted, comprehensive look at Problems and
potential solutions is it appropriate to develop plans for specific
EPA programs.

This analysis should not become so compljicated or drawn out as to
become itself an obstacle to progress. Also needed is information
- on cost, timing, certainty, and ancillary benefits or risks, The
matrix developed by the Subcommittee rapresents one approach of
evaluating alternative Strategies against a sat of criteria.

| The resulting strategies shoylad incorporate innovative
approaches and should be built into the Program plans for
implementing offices in a coordinated manner. To date, EPA
strategies have often bean limited to clearly defined statutory
requiremants and to the use of clear-cut statutory tools. The
Subcommittee Suggests that EpA aggressively use the full scope of
its statutory authorities to achieve tha desired environmental
results. The Toxic Subatances Control Act (TSCA) provides broad
authority for information-orientad strategies. Several lavs may
dive the Agency authority to charge user fees, which could form
the basis for economic incentive programs. al} major statutes
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beyond traditiconal command-and-control endvdf-pipe regulation to
include less direct but broader-based approaches such as economic
incentives, provision of information, and research and develcpment.

This expanded approach places responsibility for environmental
protection ¢n all sectors of society, not just on environmental
professionals (e.g., environmental engineers, agency statffs,
corporate environmental personnel, activist groups) alone.
Producers, consumers, businessmen, farmers, architects, bankers,
scientists, government officials and others all must understand the
impact of their activities on the environment. This will require

an improved program of environmental education and training

throughout society, supported by EPA. EPA should support programs
in three specific areas:

1. Broad environmental education for the general public.

2. Incorporation of environmental concerns into higher education

and in-service training for neon-enviropmental profegsions (e. q-.
engineers, architacts, ete.). '

3. Improved education for environmental profegsionals on pollution
prevention, cross media concerns, and risk communication.

Regarding the general public it is clear that real
improvements in many environmental conditions depend upen actions
by individual citizens. It is the individual who decides whether
or nat to obey a particular regulation, whether or not to change
his/her behavior, and whether or not to suppert a particular risk
reduction strategy. Individuals can segregata their trash,
conserve energy and water, and buy non-polluting products. Such
actions depend on a public that is educated to understand and
choose practices that will reduce risk in a cost-effactive manner.
This education should begin at a young age. The fundamental
concepts of envlronmental protection and stewardship can and should
be taught early. By effectively communicating a few fundamental
environmental messages, the nation can help mobilize a huge social
force to address the needs of environmental protection. EPA is
currently starting a new environmental aducation program. The
Subcommittee supports efforts in this direction.

The second group for which environmental education programs
should be improved includes a wide range of professionals not
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budgetary priorities. But, whatever the process chosen by the

agency, it is critically important that a £ - e

developed to compare budgetary allocations with risk.

Fundamentally, though, it is the Congress, censtituency groups
and the public that set EPA’sS broadest Priority directions. To the
extent these directions from outside the Agency differ from EPA and
expert’s risk-based view of what the Agency priorities should be,
public discussion about environmental Priorities beccmes critical.
EPA must listen to Congress, interest groups and the public about
why they see environmental problems as they do, and EPA must also
communicate its own views on ‘these issues and solutiona.
Significant disagreement about Priorities between thae public
concerned with environmental protection and the agency charged with
assuring it needs to be aired publicly se that a commen
understanding can be reached. The agency needs to stresa the risk-
based approach in this discussion.

Appendix B, "Perspectives on Reducing Environmental Risks,"
contains several sections that are directly relevant to this
recommendation, concerning risks, priorities, and EPA and social
spending.

4.9 Education and Training
RECOMMENDATION #81:

The Agency should develop an enhanced environmental
education and training pregram for both the general
public and professionals.

DISCUSSION:

The preceding recommendations by the Subcommittee suggast a
broad approach to environmental protaction in the Nation.
Individuals making decisions about production or consumption of
goods and services should understand the environmental implications
of their actions and their opportunities to prevent pollution
rather than generate it. Environmental concerns should be fully
considered in developing government policies regarding economics,
energy, riculture, housing, natural resources and other sectors.
The tonfgqused for environmental protection should be extended wall
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environmental research grants to university faculty that c¢an also
support student assistants, and teaching materials for
environmental courses. :

The case for education and training aimed at present
environmental professionals is, in some ways, even more compelling
than that for future professionals. The pace at which we are
discovering new problems and nuances of old problems has
outstripped the ability of wmany specialists to remain current with
all the latest developments. Sophisticated computer modeling,
impacts on an unprecedented global scale, and the perplexing
difficulty of some of the simplest questions (e.g., “How can we
tell if this ecosystem is ’sick’?") have leapfrogged over the
training of many scientists and engineers schooled to address more
traditional localized concerns (e.g., "How do we construct the best
water treatment facility?%). Important areas where knowledge has
recently burgeoned warrant special attention in training courses:
pollution prevention, multimedia and integrated environmental
management, risk assessment (both human and acological), non-
regqulatory strategies for risk reduction, and risk communication.

As environmental problems in the future bacome more complex,
interdependent and gleobal in scope, jimproved environmental
education and training will beconme critical in empowering our
society to make sensible, informed environmental choices. EPA
support for improved education and training may be as important in
ultimately reducing environmental risks as any of the other more
. tangible steps the Agency may take.

4.10 gConclusijon

The environmental challenges of the 1990’s are daunting. The
contaminants .of concern extend from natural soil conditions to
chemical manufacturing plants. The exposure oOCCuUrs everywhere,
from individual basements to the entire globe.

The problems of the 1990’s no longer fit neat patterns where
villainous industries or municipalities belched air pollutants or
discharged raw sewage. Rather, we are dealing with prcblems
without clear culprits or simple end-of-the-pipe solutions. We
are rquqnizing that virtually all public pelicy affects the
quality of the environment, one way or another.
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directly concerned with environmental quality but whose decisions
nevertheless have a profound impact on environmental condition --
businessmen, architects, engineers, farmers, bankers, developers,
and others, In some areas, such as real estate transaction,
mergers and acquisitions, and siting new industrial Plants, these
professionals have recently recognized that they must pay attention
themselves to environmental concerns and cannot leave then solely
to environmental specialists, However, the set of issues on which
decision-makers should pay serious attention to environmental
concerns is much breader, including decisions about what products
to produce and how, building design, farming practices, etc.. Wa
hopa that professionals making such decisions can be trained to
recognize the choices they have among alternative ways of
conducting their preductive activities that can minimize the
generation of pollutants and wastes.

EPA should provide financial assistance to universities for
the incorporation eof environmental cencerns and understanding into
professional curricula. EPA should also work with the profeassional
societies and other organizations interested in continuing
education for professionals. EPA might lend its experts as
lecturers and consultants to thesae organizations, and might support
development of appropriate teaching materials.

Finally, EPA must concern itself with the education of
environmental professiocnals. This concern should extend to both
the number of individuals being educated and thae quality of the
education being provided. Within our educational institutions,
student intarsst (and arquably also student capability) in
sciences, mathematics and engineering is flagging. The result is,
for example, a serious shortfall in the number of angineers and
scientists ralative to our needs for dealing with such problems as
hazardous wasta. Traditional scientific education programs are
only beginning to appreciate the need for multidigeiplinary,
multimedia approaches to cur current and emerging environmental
problems, For example, only a handful of c¢olleges and universities
have strong wasta reduction curricula; none has a comprehensive
multimedia pollution prevention program.

To address the widening gap between needed and available
personnel, the Agency should develop an aggressive training preogram
for graduate scientists and engineers. The program might include
fellowships for Promising environmental professiocnals, increased
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Appendix A

Optional strategies for 13 gSpecitic
Environmental Problems

Each of the strategy options listed for the different problem
areas in Appendix A has been listed again at the end of this
Appendix (AA.1) and has been sorted according to risk reduction
tool (AA.2) and according to policy area (AA.3). The sorting makes
use of the codes shown below. Representative examples of these
strategy options also appear in the main text of the report where
appropriate.

Risk Reduction Tools
PP -~ Pollution Prevention
S&T - Scientific and Technical Measures
INFO - Provision of Information
MI - Market Incentives
REGS - Conventional Regulations
ENF - Enforcement

Policy Areag
EP - Energy Policy
AP - Agricultural Policy
TH - Transportation, Urban, Housing and
Commercial Develcpment Policy
TAX - Tax Policy
NR - Natural Resource Policy
FOR - Foreign Policy
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Hence, we conclude where ye started. The traditional
requlatory mechanisms for addressing environmental problems --
certainly with many victories to their credit -- will not suffice
to meet many of problems of the 1990’3, The new c¢hallenges require
development and use of a much broader variety of toels and much
earlier consideration of environmental factors in national
decisionmaking. If these steps are not taken, environmental
problema of many sorts will continue to increase. In other
instances we may improve environmental conditions, but at excessive
costy, In both cases, we will have fajiled to meet our risk
reduction potential.
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also mobilize toxie metals so that they snter sails
or harm aquatie Life, crops, of trees. Acid
deposition is suspected, though notf proven, to be
a factor inm forest diebsck wwdl declines in
coniferoug growth,

welfare risks:

Criteria a#ir pollutants cause large welfare
damages; these dasmges have been sore closely
studied than those for asny othar sowirocrwmntal

‘problam.  Materialt Samage and soiling, recuced

comercial ageicultural and forest yields, ad
reduced visibility resylt in sconomic  Losses
astimated in the ters of billions of doilars
anrually.

A.1.2, Poll kgr

Federal, satate, and local govermmentzs have been
implomnting programt to control criteria eir
pallutants mary cecades. In gerweral, state and
tocal goverrments have primery responsibility for
preventing and controlling criteris air pollutants,
which they do by comucting permitting, sonitering,
ingpection, enforcement, and planning program.
The federal goverrment supports thess activities
through reseacch ard deveiopment, tachnical wmd
finsncial asaistance, and eatablishmant of rational
starcards. These programs  have had - impressive
affects ard have carried impressive coats.

Doxpite growth in population of 10X avwd reat GWP of
255 over the 10 years from 1979 to 1988,
improvesents in both asbisnt concentrations amd
emissions have been seen for five of the six
criceria pollytants (USEPA, 199Q).

Trande for 1979 - 1988

Avg. Monitored
ol lutank Conc.

Total National
Arvwual Emissions

Particulates -20% -22%
Syl fur dioxide -36% -17X
Carhon moroxide  -28% -5%
Nitrogen oxides - TX -
Qzomm - 22X “=1TR {VOCts)
Lend «39% -97%

Ozone  concentrations’ appear ta have incresssd
becase of an wusually ward summar iIn 1988 and
alternatively a cooler 1909 resulted in
substantialiy loww ozore  lewels. Therke
improvementy (except for ozorw) in afr quality have
reduced health, acological, wwl welfare dameges
from criteris air pollutants. Although somm
attempts have beey made to quantify these
barwficiat effects in physical terms argd to place
dotlar values on at lesst somm of them, we
currently have no reslly clesr ides of the oversl!
economic value of the berwefits: howsver, thiy are
clearly substantisl.

The costs awSociated with twenty yeers of air

poliution control are somewhat more amanable to
quantification, In order to comply with federal

&7

air pollution control requlations we curremtly
spend about 535 billion per year, almost all of
which is directed at criteria air pollutants. Of
this total, about half goes for smissions control
at stationary sources -aed half goss to controlling
amissions from cars, trucks, and Duges., Over the
past two decaces, totni expenditures necessitated
by the Clean Air Act have exceeded 5200 bitlion
{U.5. DOC, 1938).

[n spite of the air pallution gomtral efferta 2o
date, wmizsiorse are still aigniticent
poliution-related riskx remain, Far
exampte, ambient alome concentratione rempin high in
manYy areas, moAt rotably Los Angeles,  Concern
sbout acic deposition from sulfates ad nitrates
has prompted perdicg Legistation that would almost
halve snrual omissions of sulfur dioxide in the
U.5. Concarn also exizts in rom aress Aot
ambient concentrations of carbon moraxide, fine
carticulates (particularly acidic sulfates) and
nitrogen cxides. The sourcet resporaible for the
omissiong of each critaria air poitutant in 1988
ware {(USEPA, 1990):

Sources of Total Matiomal Emiszions

¢{in parcent)
fotiutant - - A [ ] c 1} .
Particulates 20 o TR . 17 -
Sul fur oxides [ »n 17 [+
Carbon voxide &7 12 [} 13
Nitroge oxides &1 55 3 ]
vacs 3 5 &5 15
Lamd n 7 26 3
Traraportation = A
Fusl Combustion = B
Industrisl Procetses = C
Solid Waste b Mizcellseoms = 0
A.1.3. PRosyible Stratesy Optiong

Four major challenges wmust be facad in Jdeveloping
a strategy for critecis air pollutants:

" Reduce sources of SOx and MOx that lesd t2
acid depoaitian.
b. Reduce emissiorm of volatile organic

compourvie  that are coraidersd the o
contributors to ozore formation.

c. fursue poliution prevention steps to astist
in schisvemsnt of standerds, axl evin aore
important, to assure their ERiNTensnce.

d. Ressarch, cevetopment, ard monitoring to
uppert cawpl {snce affarts.
a. f hat L

w. Presidant Bush recomierced thiat
arTuSL emissions of suifur oxices be reduced by 10
willion tons per year. wWhatever rumber is finatly

chosen, an scid deposition contral program is
crucial to coping with criteria air pollutants.



A.Y Criteria Air Pollutanty

A.1.1. Risk Background

The problems associated with the critecis air
poliutants (carbon oroxide, susperded particulate
metter, lead, orone, nitrogen dioxide, sulfur
dioxide ard -- for the purposes of this report, --
sulfates and nitrates) are perhops  the best
urcerstood of any this Subcommittes is considering.
To be sure, uncertsinties asttend wsstimates of
emissions, chemical tronsformation, transport,
depogition, and uttimete effects on husen heslth,
ecological processes, materials, westhetics, and
algo the costs of control., But because the foderal
govarrmnt has had basic research, monitoring, amd
ccontrol programe in place for twenty years, and
bacause mary state andt (ocal  goverrmaonts were
controlling perticulstes sd sulfyr diocxide Tor atc
least ten yesry prior to 1970, we have sccumutated
an impressive store of knowledgs about thess
pol lutents.

Health rigky:

Frimary Mational Ambient Afr Guality Standards
(MAAQS) have bwen extablished for esch criteris air
pollutant, The NAAQS are intersisd to prevent the
variety of health eaffects that criteria air
pal lutants may cause, often particularly atfecting
sermitive groups auch as children or people with
asthma, Despite substantiasl progress in reducing
emigaion of criteris air pollutants ard attaining
NAAQE, ir 19BB over 121 million pecple in the U.5.
resided in countios which excesded 2t Lesst ore air
qual ity standard (USEPA, 19903,

#)  Otone standards sre those most frequmtly
violated, Approximastaly 112 million peopie live in
\countiss not attaining ozome starcerde. Both
clinical and epidemiologicat studies have fourd
Links betweer acute (short-term) exposures to olone
ard & variety of siverse health effects, including
noas arcd throat irritation snd respiratory probless
including changes In pulmonary function tests and
aathews sttacks. Soms snimel toxicological studies
have suggestad that prolonged exposurss to OIONE
may increass tha risk of chronic puilmorwcy
problems, but thers is as yat no confirmetory human
cpidemiological evidence, even in populations
exposed to relatively high levels for long periods
of time.

b} Particulate matter s a more locelized
pollutent, Although some 25 million people live in
ron-4ttaining counties, only sowm of them are
acttmily subject to levels sbove the standard,
Acute sxposure to such levels hus been Linked to
respiratory problems, particularly for sermitive
populatiors  Like people with asthes, ssell
children, or the alderly, Exterdesd chronic
axposure is thought by some (o CasM premturs
daath, -~

c) Carbon monoxide in ambient air affects

relativeiy few individusls amcrg the 29 mitlion
people  in non-sttairment  sreas. In  high
concentrations, CO aggravates angine snd may cause
developmental of neurological effects,

d) Nitrogen oxides can irritate the lungs, csage
Bronchitis and preumonia, smd Lower resistance to
respiratory infections. Over 8 million people {ive
in counties which excesd the nitrogen dioxice
standard.

) Sulfur dioxice stendards are excesded in aress
affecting 1.7 million people. It can sggravate
asthnm .,

f) Lead can cause lesrnirg disabilities ard is
particularly dangerous to children. Though 1.4
million people Live in lesd ron-sttairment sress,
a very gmall proportion of them sre children
exposed to leveis above standards. Lasd may cause
sdverse health impacts by seversl meand in sddition
to {mhalation.

9) Acid asarosols do not have air quality
standards, DUt ate sssociated with various criteria
pollutants. These particles have bewn |inked to
lung damsge, sugravated respiratory dizease, and
intreased mortality {(perhaps seversl thoussrd ceses
per yaar). .

The heslth sffects of criteria air poilutsnty are
wall known, based on extersive animel studies,
human axpar iments, and apidedmiological
investigations., Human expoRure can De scoel |ed
using ambient air monitoring data of goad quaiity,

Ecological rigky:

Flant decage from ozore snd acid depogition has
bewr: documented. The underlying doss resporee
relationchips have basn extabl ished (n exper imental
attings. Howaver, in the fisld, plent demege i3
difficult to Link to specific eriteria pollutents.
Davmge is oftan dus to & coabinetion of poliution
and natural phencomena, such es droughts, pests, or
harsh winter weathar.

Ozorw camage to vegatation includes lecaf demegs,
reduced growth, sltersd reproductive capacity, and
altered swraitivity to pests. Damages vary by
species wnd location, but the potential for damege
is nacionwice. Despite the predokirence of urten
sources of orore, long renge Trasport results in
elavated orone levels in sy forested, rural
Araas.

Deposition of acidic sulfur snd nitrogen compource
couses camege O lakes, stressm, snd forests in
g parts of the U5, Incresssd sidity from
deposition to lakes end stresme can affect the
reproduction and growth of sy asquatic spscies.
In saveral arsas of the country (the Adirondacks,
Michigan's Upper Peninsula, snd Florida) up to 12%
of tha lakes have bsen scidifiad. Acid deposition
can also  leach nutrients from soil, inhibit
photosynthexis, and Kill wicroorganisms, Ir mmy



mowW  regulated on & grawme per mile Dbasis,
marw)factures may use lesi affective pollution
control squipment on 8 more fuel efficient car s
achisve ro  IMDFOVEENT  in emixgion per mile
relative to s “gas gQuIzlerd, Tao the extent that
tighter CAFE TMNCRrCE or Tazes raise the pUrohase
cost of mew cars, & countervailing effect may aiso
code intg play -- older, more polluting cars may be
kept in use longar. Policiem to scocelerate flest
TurmOver, such an the recent offers by colpaniss in
Catifornia to purchase oicder cars snd retire thew,
may Da beraficial. Other mearw of Tmprowisg
vehicle fuel effigisncy woyld imgiude measurss to
smooth traffic flow mnd reduce congestion.

Measures to reducw the rusber of vehicle miles
traveled could also ta acopted: car pooling, sess

traait siternatives, better lard - uad plamning,

[11-M

Increasing the gaseline tax might be the most

desirsble of all messures. [T would provide an
incantive tor purchasing more fusl afficient cary;
for reciring older, fusi-inefficient cars, and for
reckicing vehicle miles travel led.

Although unpopular, s gaseline tax would solve
mary ratioral probless At ance; it would: create
A Strong revenue  source, recuce tThe negative
balance of payments, recuce future oil prices and
erargy insecurity, amd promote  snvirorsental
improvemmnt., U3, gssoline taxes are aldng the
lowsst of any developed country. A gasolire tax of
S0 cants = gailon would atill resuit in U.5.
gaseline prices being among tha lowsst in the
world, To rekxce regreskivity & system zould be
created to rebate funds to the drivimg poor,

$.1.4 Reduce srargy ule in traneportation through
s gasoline tax ad tighter CAFE standarde. PP, NI,
REGS, EP, TH, TAX

Finslly, pollytion fras the tramaportation
sactor might bw prevantsd by mdifying the srgires,
vehicies, or fusls used. Altermative fusls,
reformuiated gasoline, or electric  vehicles
represent some possibilities. A subatitute for
conventionel gasolire iz steractive, sssuning that
is does not skl to globel warsing or jecpardize
arergy security. while the Subcombittes doas not
expresd #h opinion on the best aptian, same Steps
st clearly Do taken to reduts VOO poilution from
sutomcbile fusling and wle in mary sress of the
country. Electric vehicles offer an intermstirg
optign, but they would require substantial capital
irvestmant in vehicles and fusl distribution
infrastructure.

As a firal theme in discussing potlution prevention
approaches for criteria pollutents, we rote that
eftorts to spewsd up capital turmover broadly
throughout serufacturing, transportation, housing
and momy other asactors would reult in Less
poliuting, less enargy-using faciifties. Federal
tax and fiscal policies have s substantisl effect
on tha rate of capital replacemant through
provisions for capital geire, deprecistion,
investoent tax credits, tax treatmmnt of research
ard davelopment, etc, Poticfes that encoursge
greater investments in rew plant end  ecuipwnt
would have positive environmental implcts.

d, Research itori £ .
Becausa criteria air poliutants are relativily wiil

anderitood, research and develooment and mon toring
STIratagies are nol 3s attractive ak for ather
SNVIironmntal probliems Defore the SubcommitTes.
Howevar, accelersted scisntific work may oo
pArcicularly SOrrAnTed in two reas:

1, Establizhing more remotety sited air pollution
monitars for ozorm and itz precursors.
Currently, simat all aic pollution sonitors
are  located im sarw  highly peoulated
metropaliten areas, Ag population centsrs grouw
in haretofore rursl srems, however, it iy
important to understand the pollution leveis to
which resicents thars are exposed. This ssare
morg diffussly situsted monitorimg devices.
Such monitars will alse help provide data on
the actual pallution Levwls te which forests,
agricultural crogs, »d visitors to national
parks are exposed.

£.1.,5 Eatablish wore remote sonitors for ogorw.
SRT

2. Further investigating tha relative roles of
vOCs and NOx in ozone formation, Recant
wvidencs SUQOEStE & mOre iEportant role for mix
than previoualy thought (N S0me areal, With
major VOO scources row  ressorsbly well
controlled in moat OZOME NONALTAIrmMNT Aread,
very expengive or  intrulsive [T
addressing amallar Sourcss  are MW under
considaration (e.9. restrictions on use of
Lighter fluide for bBeckyard barbecyss).
Substantisl cost amd ircorvenience way e
avoided if control of WOx wmissioms can
subatitute for thizs next gemerstion of VOO
controls inm sl Areas.

The ressarch should attempt to idmtify sreas
whers VOO control sione is wkt sffective,
whare NOX control is effective, and where
contraol of both is neceskary.

1f research doss suggest substantisl ozore
reduction berwfits from M controls,
davelaping and disseminating information on wix
contral cechnigues will be essantiat.

$.1.6 Further irvescigate the relative roles of
VOO ancd NOx im ozone forwmtion. SET

. Note that marwy of thess approsches for
mivigating probless from criteria sir pollutants
would provide substantial bermfits for other
evirormmntal  problels  corsidersd by  the
Subcommittes. Erwrgy corservetion, for example,
Wwill rects the problems sssociated with toxic air
potlutants and globel warming. As snother exasple,
reduction on velatile solvents in paints and other
procucts will cut air toxics emissiow and isprove
indoor air cuality.
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Although acidic raim and acid aerssals da rot
represent criteria pollutants per se, Their comtrol
i3 inextricably intertwined with contrac  af
criteria pollutants.

While & reguiatory program would te establ ished to
schieve the reditTion mardated, it is imporrant o
US4 8 MArkel MCRANISM To drive sctual rewedisl
actions, The warketable purmit proposs! could
reduce the costs of a control drmmetically, Far
example, » 10 million ton per year recction n 50
emissions will cost about $4 billiom srvslly if
marcetable permits are used, Under thig propossl,
utilities with opportunities to  reduce 502
eomistions at low cout would reduce their wwissiomnm
more than is required, and would sell their credits
for having overcontrolled to utilitiesm facing
highar costa. 1f, howdver, an squivaient redustion
S is pursusd through the required installation of
scrunbwrs at coal-fired powsr plants, the sevwuai
costs of the program jusps to approximatsly %8
billion. Moreaver, the marestable pareit spproach
provides incantives fo utilities to find Leant coet
innovative control technology of other maasured
that would not exist if lagisietion were irdtesd to
mencate that all utilities install o particuiar
cantrol techmalogy.

The marketable permit approach, however, mmt ba
applied carefully, 30 as not to aliow trading
Detween sources which affect different T e il
regions. .

§.1.1  Use marketable permits to lowsr costs snd
s0Ur inmovation in reducing acid rain, Wy, EP

o, L] i volgtil rygni . The
Subcommittes conaidered mavy cotiors for reduc i ng
omisgions of valatile organic cofpounds  (VOCa).
The Subcommittes endorses steps EPA iy sxamining,
such #% volatility restrictions, on-bosrd controis,
vapOr recovery norlies at filling seations, wxt
vapor recovery techralogy At re-filling operations.
The Subcommi tTew also (ooked at other poksible ways
o reduce VOCR, particularly since vOC usa is
Likely to incresse with population and per capits
GNP gromth.

Orm cption svailable ix a deposit/refund system or
tax on the YOO components in soivents. Impowing »
front-ond chargs would creste etrong ircentives for
users of solvents 1o find subltitutes, to reduce
use and to find recycling powsibilitien. To
Woourage recycling, M tax or depowit would b
levied whan recyeled solvents sre purchased.

Instaad of or in sddition to the front-and charge,
thare might ba & refurd for solvents returrsd for
recycling. This option would be less orerous to
incustry, Howswer, it might be difficuit ro
detarmine thar quatity of the solventy returmed.
These technical fasues wmust be deslt with to
cetermirm if this option is visble,

Reguilation of volatile salvents in peints and other
products represents aither an i t option oe
& supplemant 10 the tax or deposit/refund system.

Firally, the Congress tould mandate sn scross-the-
board reduction in the VOC content of salvents,
using & serkgrable permit system (o achisve the
reduct {an Craffectively. This propoasl woyidg
have the same effect as & solvent tax, raising the
price and thus creating & market for reducing

solvent Lse, ard eitablishing tha =ofion 1o sal!
FIgATS [0 other Compan:asg,

5.1.2 Reduce VOC emisyions through deposit-efusd
Programs, Ctaxes or merkertaole permity, L1

. Purs llution prevention efforsts to agsi
n_The son avenent s oF - st i 26214t
f tAantTt t SSyrg thair int . The
a00FGaches TTTEa s ponti_meintendncy.  The
can halp spply paliution preventianm principies to
ot class af criteria air pollytents. Thars arw
rumerous other pollution prevention spproaches That
car b worthuhile. Probably the moat significent
pollution prevention sctivity in the U.S. has been
the suatantisl improvements in erergy etficimncy
ovar the past '7 ysars. while GNP has grown cver
40 parcent, energy Jae has bewn roughly coratant,
The majority of critaria air mellution eissiona
result from combustion of fossil Fusls, [f gy
L had fol lowkd GHP growth, our poilution prool e
would b much more severs,

Subatantial futurs energy corservetion patential
still  exists. The Subcolwmittew focused on
CoPBArvation in only tuwo sectors: the electrie
utility and trensportation sectars. Mo ous
promiging pmollution orevention and sewrgy
COMSAryation strategies exist Diyord seversl |itted
- 118

Electric utilities are resporsibie for moat of the
SOx Mt NOX smissions, and & substantial fragtion
of particulate wmissions. Rate systams. for
utilition encoursge exparwmion - TR Y
conEarvatian, Even during & perfiad when
ineremintal costs sxceed swversge costs, utilitie
stang (o return more to  ifvestors Dy wxiing
capacity, It utilities coutd mmke morey on
conservation investments, or st least nat lose
monay, (hen they would have incentives to cevelop
cormervation programs, wuch s iratelling high
efticiency  aquipmant 14 thair  customars®
facilitias.

Some states have developsd incentive syntems
designed To overcome current barriers 3
cormervation in utility procedures. The Federal
goverrmant, o modest cost, could assire that &
rmmbar  of these systess are deworstrated.
Cargervation incentive rate stretures could
potantiaily praiote consarvation goals within the
inAatry, just as the Public utilities Beguiatory
Polley Act (PURPAY has revolutionized praguction by
1 T POWRT D OCErE .

5.1.3  Alter state utility rate structures fo
persusdes utilities £o sell corservation rather than
aTus. PP, NI, EP

A wide variety of measures to improve erergy
efficiency in the trarsportatfon sector coutd have
& subgtantial effect in redxing mmissioa of
criteria  air pollutents from vehicies andd
profuction and mrketing of mtor fusls.

Improvemgnts in fusl effficiency might e
ahtafrid by strengthaning the Corporste Aversge
Fust Economy (CAFE) starcerds, or by fepoaing a tax
ah purchasa of fusl-imefficfent sutos (8 "gss
guIzier tax*), Although thess meApFE would
recuce gasoline use, they would have to be des' gred
carsfully ta reduce criteria air  pollutent
mhizsiona from vehicles, Since thess emissiorw are
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regardimg air toxics have loocked at techrology-
based controls followsd by a ocetermination of

rexidual risk _thl‘m.mh rigk assessments  and
decigiong regarding sdditicmal controls on all -
sources. This approach involves igentification of

s Llist of  hetardous Air  pollutents s
aetermination of controls for atl major stationary
soyrces emitting these pol lutants without regard to
their potentisl risks, Air toxics smisaiors frow
mobile sources are Midressed by saveral messures.
Thase are provisiors for specifie sdditional
reductions in mobile scurce VOO aed toxics, #s
wail on for tha uge of clean fusls, Additioral
regearch will be resded Tt implesent thase
provisions, Studies of specific problem (&.9. aif
depositian of toxics to the Great Lakes, solvents
in consumer productis, urben 3oup) Are BLEO incluced
in the proposed ssercments.

Since gasolire and diessl comizmtion are major
sources of sirborne toxics, interest in altarnative
fuels and reformulated gasoline has Lled to charges
in fusl combustion in wobile scurces, The oil ad
auto incustriws have formed & research organization
that will sperd more tham 310 million by the end of
1990 researching reformulated Quealire and othed
altarnative fusls. Yehicle senufacturss and anergy
sppliers are gearing up to provide fusls such as
methandl  and  compressed natural  gas and
demorxtration fleets of vehicies that can use thise
fusls to evaluate their potencisl over the rest 3-5
years. Alse, Califormia has & major program to
promote the use of clean fusls throughout the state
in the naxt 10 to 20 years.

Considerimg air toxics ax a discrets problem may
not Ly tha wmost sffective way (0 address thess
compounds. Moat of the reduction in afr toxics
amissions to date has probably occurred as 8 result
of econtrol technologies irstalied primerily to
abate emizsions of criteris air poilutants from
industrial ard mobile sources. [n the future, sany
air toxice problems could effectively be addressed
by strategy options in other areds Deing sugoeeted
by This Subcommittes. For exampls,
baing developed to  control  volatile organic
compounds and ozong will alse control air toxic
compounds of concarn. Second, enargy conssrvation
measures that will recuce the amount of fusl
combusted for mobile smd stationary sources will
alsa secuca the smounts of PANS, banzens ard other
produsts of incomplete comtamtion which are air
taaics af cancern,

A.2.3 Possible Strategy Optiors

The Risk Reduction Subtasmittes has corsidared four
oroad classes of strategy options that could reduce
risks of expolare to air toxics. They overtsp
subsrantially with the strategy optioms alresdy
cited for criteris wir pollutants. N
strategies in xkdition to thome cited bDmlow are
undoubtedly also attractive.

s m__tm_m&t_ﬂ_f\!}.w
transportation. Market Incentives could bm
developed TO eNCOUrage CONBLUMETE O uEe COMvenient
ad  inexpensive public’ trassportation as
alternative to driving their cars to work seh day
and using 2: o run ertasoe. A mmbar of
astrategies ba cesigred to reduce the fusl
consusd per mile travelled or to reduce the
paliution produced par mile by changing the fusl.

strategios _

[

Thess strategies ofrten recuire cooperation among
agencies invalved in langd use plarvorg, Far
axarple ore goal could be to increase the ety
of suburben aress. This sarves to reduce The
distance travelled to work or piay. Inm aodition,
TramaEmrtation plamming shauld aasbsert moes of
travel that are sore emergy officiant. For
example, maving goode by reil travel is sore wwrgy
wffigient than by truck travel. Thess strategies
sre eipensive, but depewvdable, s have myttiple
wrmfits besides decreasing exposurw to air toxics.

sobile source strategiem could inciude rcentives
aimed #t reducing tha rember of wehicle msilex
travaled (VMT) angd incressimg flest turmover.
Reducimg ®ach  asutomobile's VT could be
accompl ished through iwproved tramgortacion s
Land use plaming, enployes and smplover incantives
for carpooling, and high - occupmanty vehidie
strateqies Liks  vanpools. In sddition,
restrictions on parking n high derwity aress and
incressad parking fees, combirmd with changes in
the tax structury, could decresss the seant of
timk prople travel in single oSCuDant vehicies, An
imzrease in vehicle engive efficienty would recixce
the smount of erergy uled 10 powlr & vehicle per
mile and, tharsfore, reduce tha mmizsions produced
par wmile. Other machanisss That reed to bDa
imventigated include high spwed railusys in urban
corridors like That batween Bogton and Washingten,
Such traing could reduce air podlution by ksaping
mary low-ocoupancy vahvicles off the romd. H

Thare is sounting svidarce that half or wore
of aobile source smissions of YOCR angd air toxics
coms from a samll fraction of highly weitting,
mostiy oloer vehicles that sre impropmrly tured or
have bewn tampered with. Mechanisms or incentives
to identify and refowve thiss vehicles shauld e
applied,

5.2.1 Reduce suto miikkions by reducing vehicte

miles troveiled through better Lardd e plamning,
and SaEs Trangit alternatives. PP,

car pooling,
1uf0, €P, TH

oreulations for gasoling that are Less taxic end
reactive, as wirll a8 ron-gasoline Desad fusls. Ary
discussian of conventional wd/or altermative fulls
should review the sntire profuction process for the
w fusls. That is, the risks sseocistad with the
wntire Lifg of the fusl, from prup:tim thrugh
e, mat ba invstigeted. Medieling of the air
guality improvemsnts sapected fral thess raw fusld
ap wiil o8 a0 extimate Of tha reduction in risk
fram eiposure T toxic compourds would have to Da
investigated in ivolated sir basing, as well s in
tramiport corridors. For exasple, the potential
axists for increasas in mbient forsmicehyde s 2
result of increased use of alcchol Based fusls.
Efforts are uxierssy in Californis and at fecersl
Laboratoriss (both sovirommantal arxd snargy Lats)
to imvestigate these itauss. The estissted coats
to produce and distribute these fusls range from &
few cents par gailon sbove the current price of
gasoling to ss much as 25-30 cants shove The
current price. The dependability is uncertain,
given the sbove concerms about the prosustion a
distribution of the furls. In sdition, coumer
sccaptance of maw fusls is untested and will depes
heavily on svailability end essw of we.




A.2 Toxic Afr Pollutants

Thare are hudreds or #ven thousamds of chamicg| s
that may oczur im CONCRNCrRtiont in air sufficignt
to cause acdversea Muman hesith effecta, Himapr
faposure i3 gerwrslly g Mixture of thess
chemicals, Marty differenmt health  effacty
(careinagenic amd noRCErCinogenic) may occur amd
variays susceptible or highiy #xpoed
subpopu | ations (#.g., chiidren, elderiy) may Dy gt
grester than sverage risk,

A2 Risk Background

The controt pregram for criterin air pailutanty,
particulariy volatile organic ¢ampourcs (YO}, has
rediced omikxiane of MW air toxics nbatatially,
Howavet, urban air is characterized by the resence
of numerous chemicsi SUbRtances  that may - T
significent risk for City cusllers, The presant
sir toxics data base is ihacQuate o charscterize
accurstely current WXpoduUres, risks, s the
sources of risks. The momt recent” scientific
ASAEELENNLE Conclude that:

4)  air toxiecs are probably not respongible for 2
rignificant proporcion of the rational cencer
NG idence;

B)  imsufficient toxicity dats snd (ack of e
Sccurste information on real hium sxposurs prevent
reliable wstimates of the ewpoaury levels,
potential health affycts #nd risk from gir toxice;
g

£) the current cancer risk assessment mEthoos used
by EPA have shortcamings with regard to wvaluating
camplax mixtures that are particularly important
for mir toxics,

Sfgnificent sources of ajr taxics inclixie:

a) mobile sources through fuml Combumt ion
(gasolire srd  digest - PANS, benzerw, 1-,3-
butadiene, fine partictesy,

B ut® of soivents by inchmtry, compreial,
businesses, and consumers (electronics fnckmtry,
ary cleaning, paints, claaning procucts sl
Persoral products),

€) combstion of fusls wd ke of & wide variaty
of tomic chemicals in industrial processss .

Although presant dera are  highly uncartain,
MTimmtes sggest that wokile sources, ek ucti g
the sacorciery formetian of formaidehyos, contribute
approzisately 58 parcant, and stationery sources
approximately 42 parcant, of the total sevesl
CAMCET InCicenee dus to air toxics. The somm
praliminery eatimstes indicate that sres sources
arw resporaible for wproximutely 50 percent and
PNt sources 20 percant, of the total asrvwsl
incidence sssociated with Mgh outdaor eaposure ta
810 toxice,

IC ia somavimes Sifficult to distimguish betwsen
Point and  ares  jources: of air todies. Tha
following sourcw categoriss can be cormidered ares
SOUrCES:  moiOr vehicles, treatment, storsge and
disponsl facilities (Tih¥s), woodmmoke, aebeaton,
demol i tion and renovation, gasol ine merkating, coul

g il combuston (resigeetig| =ily), saivent
wn!dnqrnsmq._mxicw Curwed CreRUMNT wGris, sry
Cleaning, pesticige LEBGE, ChLOFTPAET g ari A g
water, paint ITropimg, and Canzerw fugirnives.

A mhjor review by gpa (1989 of srudties Sxmining
the sources aned riskg from air toxics nag Com | Lasct
that of the Aporoximataly 0 Bollutency Fvhtuated,
12 acconted for aver VOE of toral wutimgled roa
cancer incidence for the chamical group. of thase,
2 poorly defined category-prociecte af incompl ety
CombRmtion (PICs)-warg respormible for abcut 35X of
the calculsted toca . Other major tontriutors
included f, J-butadiers, hersvalent CAromim,
tenzere, formaidenyde, snd chlorofors,

Unforturately, thess risk estimetes suffar from 2
high level of uncertainty  in sileEaing rhe
careirogenic potency (unit risk) snd the real human
SEERMMAC® O AiF toaick, Two recsnt EPA stumies
have iPvat i gat P sonsl aipoEure AU iy Common
mtivities in  various MICT S Forment s ]
ideneitied certain CONELENT Droducts or personal
activities (auch as wood-stainirg ard Pinting,

ven  {n chamical manfacturing  wne oRTroleum
refining aresa. This the pressnt aaghasis on
outonor coancentrations of air todics -- moth (n
assessing risks and in controll{ing sources - Yy
be irapgropriate,

A.2.2 Policy Beckgroung -

To dute EPA and $Iate WAy atrategies have
focused an regulating one toamic air pal lutant ot ¢
time, This swthoag has proved slow, lneffect:ve,
wd costly, and it ay Do ignoring sywergiscic
effects of pollutants. Thig MR OBEN Bby 4l ko
resUlE in substitution of uregulated pol lutente 1 n
the course of controlling the few paliutanes that
ae regulsted,

Title 3 of the Superfund Assreieants Roauthori tatian
Act (SARA) provided the pubiiic with (s first \ook
ot the afr Toxics smistions from froustris sawrcon
in their geographical ares. Public disc!omere of
this information galvanized a naber of growgm ~ta
challenging. indmtries in their Wress o rachxw
their ums of toxic compounds. !t slso NI O
have induced some COrporate wareQers fo remcy
thetér emisgions voluntarily.

States twgan to establish Progrfamm to cantrol
o of Sir tozica in the varly 19802 o chat
Quiderce from EPA, As & result, » Bultriaom of
progeams have been developed sech of which ook ar
Compoundt and Structurs regulations ditterenety,
States andd the USERA are just now Bagirning te oo
&t multi-wxposure pathwayw from gie toxice from
stationery sources,

EPA and the states have been sctive in PRy | g
informmtion on air toxics. The USEPA Ned  Coan
impraving techmology tramfer s atated oo rourcew
through the Wationsl Air Toxics Claaringhose ed
the computer data bese Afr Risk Informmtion Suppeort
Cantar (AIRIZX). The Control Techroiogy Carter nas
aleo been inetrussntal in providing Stete ared Lacsl
spancien with critical technical sssintances,

Corgressional revizions to the Claan Afr Act (Caa)



wm it g

and provige cooperative  techpical  assisTance
through state and Federsl goverrmenTal agancies
with the hops that bDyilding owners will act
voluntarily to reduce wiRcure to radon. Guality
control programm  for air testing and andlysis,
research and demordtration of technioues for radon
mitigation ancl risk commun i cation, arvd
epidemiological studies of howsowrwrs are bairg
sctively implemented, EPA  is workimg onm the
development of building cooes 7o prevent elevated
radon levels in rae buildings, Thess ffores are

haing publicized as part of am active EPA publie ‘

AWATENESE Program.

Eleveted radon Levels have teen foursd primercitly In
gingle family hoses, Elevated, multiple family
structures ususlly have low radonr levels.
Monitoring to date indicates that there iz ™
simple way to charscterize which homis may have
elevated radon leveis based on location, Ragdon
leveis vary dramatically from houss to houae in @
givan neighborhood andd slevated radon levels occur

in areas which are not corsicdersd high risk arsas’

bassd on soil/geclogy criteria. Basmmnts of homes
have the highest lavels; higher floors ususlly have
lavels 2-4 tisws lower, The anly earsain way to
deterwing the radon risk in sach houm is 0 Test
the #ir quatity in the home, A nationside progrem
of radon testing in all 59 million single family
homes would cost approximately 31 billion.

There is a grest deal of attention beimg given to
recucing the EPA guideline for mitigatian action
from & pCi/L to 2 pOi/L. EPA sstimmtid TAAT woat
of the population cancer. risk is from the large
rumoar of pwople who live in homes with & racon
lavel which is batwesn O and & pLi7L. If all homes
greater than 4 pCi/L ware brought to 2 pCi/L, an
eqtimated 7,000 axcess cancer desthi D year could
b wlimirated. This could be done at & coat of
$2.7 to 5%.4 billion (3300,000 - 400,000 per Life
savac: 8 vary low oot reistive to mw other
ervirormpntal programs).  The 2 pCiAA level s
achievable in 7T5% of the homms through auoslab
ventilation which costs about 31,500 par hous {Oge,

L 1990).  If el hows greater than 2 pCi/L were

brought to 2 pCi/L snother 2,000 excess cancer
Seathe could ba wliminated. .

Despice EPA and staie public swarensss programs,
only 5% of the mation's hames have bewn tested for
racon ad Less than 35 of thoss with Levels sbowe
4 pCi/k have taken action to reduce racks' sxposure
(Oga, 1990). A mmjor issus for EPA is public
motivation for testing sl aitigating sction. In
several atates, commmrcial fimancial lenders amd
potential homsiuyers are reguiring testing and
mitigation before the sale of existing homes,
Public asssurance that radon wmitipstion work
parformed by coirasctors will be effective and dorm
properly Te sise & major {ssue for EPA.

A recent nationsl survey by EPA of 130 schools
fournd that 50% of the schoois had at lesst one rocm
with & radon concentration excesding 4 phist, oOf
the 3000 roome tested in the program, 20% sxcewded
the action level, The survey is too Limited in
wcops to make vy national projectiors on the
magnituce of the exposurs in scheol buildimgs.
uml_', EPA s concernad lhnuit the ptrntill ;:r
s1gn ficant l‘m Lot i g ] n achonls, L
exposure fa fvoluntary; the size of the school
population is large: children spared 4-7 hours per
day, tive days par week in schoal: ard children are

bing exposed to a tarcinogenic subDETance at eery
eariy ages.

The current EPA program for racdon risk reductioan is
largely conccted separately from prograss  for
othet indoor air pollution problams. [rdoeor sir
paliution from tobacco ke, housshold chemicaly
and building materisis  (#.9., assbastos am
formsidehyde) has been sstimsted by EPA to cause
5000 - 8000 cancer cesths pwr year (USERA, 1589,
5hauld the EPA program of puDlic searerass, sction,
el aapoaUre prevention in rew mildings adoress
other indoor air pollutant probless concurrently
Wwith radon? Maryy of tha atrategy optioml w
discuss below will abate problems asscciated with
other indoor air pollutants in addition to raon,

A.3.3 Posyible Strategy Optiong
The Subcosaittes views indoor raion as  an

- erwirormental probles cauking searious health risks

that way bk wmitigated ouite cost-effectively
through sxpardi tures by indivicusl homsowrsrs, The
primgry role for EPA should Lw to arsure that
homsowrars fnow and understarsd thesa risks, ans tg
faciticate remdist sction by individuals chooaing
to uncertake them.

. To diu, the mublie sxoears iurpri:irqtv wpathetic

about the health risks of radon {(Cothern, 1990),
Somp examples of public reaction to radon are:
relyctance tn aitigate the probiem, forgetting to
Pt out the testing device, hemitarcs o purchase
& teating device, sumpicion shouyt the testing firem
vigbility or compatencs, failing to relate haming
prices srd high rcadey Llevels, ad minimsl ad
decreasing tnterest in services like temting and
mitigation. A the result of an intersive
information canpaign in uashingtan, D.C., over
100,000 test Lit: were purchased. HNowpwsr onily
sbout 1.2X of those with (swels over & pli/L have
taken corwincing ramadisl action {Doyts et.al..
1990), Dmxpita an mgressive EPA 0 Aatiohwide

progral wel state public sererwes programs anly 5%

of the retion's homes have hHeen tested for radan
ard Less than 3K of thoss with Levels sbowe & pCisL
have taken action to reduce rocon sdposurs (D00,
1990), Thers have svan hewt articles in rrespaeeTs
sugpesting that the probles s not reesrty as
serious a8 many 3cientists fesi it is (Washington
Timis, 1999 shb). A recest fulvey By T Roper
arganization shows that concin regarding radon has
decresasd 4X in the Lagt ywar whila the concern for
-g; envirommntal problems has incressad (Roper,
0.

[ i hi I i

r A firat strategy aption Aight focus on
Nk INg ROMBOWWrS EOre beae of the radon levels
that axist in their homes. Tasting for racon
levals might bw reguired at the timk At which
properties are tranaferred, just & homes are
typically imspacted rou for termites prior to sale.
1t high radon levels were found, the buywr ad
aetler could ragotiate varioul possibilities,
including remedistion paid for by the seller,
lowar sale price, ofc.

EPA could work with other federsl asgercies (RE,
Treasury, VA) fo ke radon testing arg disclosurs
mardatory for goverrment financed mortgages (FRA,
vA, Fannie Wae, Ginnie Mae, Freddie Mac). EPA
could work with states and locsl goverTmnts and




5.2.2 Promte the use of clesn ard alterrarive
fugis in cars and trucks, PP, AEGS, EF, TH

&, R ird ocesp  sudits at manufscturi
glants, This would 1nCluche & comprenendive (ook at
& manufacturer's process and periodic revisws to
target the sources of sir Toxics in a marufacturing
setting, Awdits offar & mechaniam different from
technology-oased control standards, which take a
lorg time to put in place ard sctually mplement,
Audits  regquire manufaciurers to  inepect Their
processas in sy integrated fashion to identify
places vhers submtitutes could be mace for a toaic
chemical, points whare chesicals could be recycled
and reussd, and places where the use of » specific
chomical could b reduced. Thess mxdits can also
e viewsd as complisnce as wall a4 8 process
sxlite, Ap sudit can be & mechanism for finding
sources of fugitive emisziane, such as teaks In
pipirg, that are often contributors to air tuxics.
Paing erargy and meterisl balances for a spacific
chemical allows mwvwfacturers to discover shers wxd
when & chemicat is relessed to the atmoaphers or
other madis. A process sadit is sn excellent way
ta fird locations in & production feeility from
which toxics are wscaping. The sudit snables
manufacturery to reduce thair relesses of toxic
chemicals, provides opportunities for them to save
Ay through reducsd use of toxic chemicals, can
improve thelr company's commnity reistions by
cemorstrating imwoved process control afd recuced
condumpt ion and release of Toxic compounds, ard can
save their firm the cost of disposing of toxic
¢ ompodns . . '

5.2.3 Require process sudits of serwfacturers to
fird fugitive scurces of poliution, lesks in
pipirg, and ather preventable releasss, PP, ENF

d. R i us f Wi i

promy ) regu
to reduce the solvent contsnt of peinte.  Other_
states are looking &t regulations to reguce the
solvent content in other home ule products, such as
decdorants i hairsprays. Thess wmadures mmy
recice an frdivicusi's sxposure to aie toxics at
home and work. This strategy can cost -
effectively recdute exposurss, when compared to
technology-based  contrals on  senufacturing
facilities, The strategy is very dependeble since
B product is recsigred and the toxic in dispute is
no longer uaed in the forvuiation of the presiet.
These goals might bw schievad through direct
federal reguistions of products under TSCA, or by
m;;;gortinu wid publicizing successful  state
sfforts.

£.2.4 Reducs ubs of solvants in corsumee procucts.
PP, INFO, REGS

Rafarsnces

USEPA, Cancer Risk From Outdoor Exposure to Air
Toxics, Office of Air Guslity Planing s
Stancards, Caterral Review Oraft, October 1999, 2
volunas,

USEPA, Tha Air Toxics Problew fn the United States;
An Aralysis o Cancar Risks for Salectsd Pollutants
(the Siz Month Study), Office of Afir ardd Radiation,
EPA 450/1-85-001, May 1988,

4.3 2adon

A5.1 misk gackgrourd

Radon i% & radicactive gas prodred by tha ratural
decay of radiue. It ccours naturaily in most soils
d rocks Al can migrate from them into the
ambient air. Radon can enter buitdings through
crucks or other apsnings in foundations or through
relesss from Water inm showsrs, whshers, tubs, [ 1 {-J0
and pecumlate to levels which cause » significant
risk to human mesith. Studies of thousards of
uierground ursniue and other mirers have foaud
that lomg-tare sxposure €o slevated levels of the
Aetural decay products of radkn cauEes luny cancer.

Fedaral ard state surveys of homes since 1545
imdicate that o substential rumber of homes have
significantly elevated radon levels (See Teble 13,
Approgimetely 4.4 million of the 57 milliom single
family homss (7.5%) are esticated to hawe average
recon levels which excesd & oCi/L (Pupkin and
Nelwon, 1989). Gasad on risk mcelz of rthe
Natioral Acacemy of Scierces (BEIR 1V Colmittes)
(MAS, 1988) and the Intsrnationsl Commission on
Radiclogical Protection (ICRP 50 Committes) (ICRP,
1987), sappure to rackon o 4 pCi/L ovar & Lifetime
can causs ora of svery 200 people to die fram lurg
cacar. Sased on the distribution of radon Levelo
fn homes tredicated in Table 1, EPA projects that
SEpOMUCE to radon i caaing from 5,000 to 20,000
lug cancer desths per yesr ad dmy be the second
leading came of lung cancer after cigarstts
sk ifg. EPA ham establishec a level of 4 pCi/L a8
the Level above which building owers shoutd take
action to reduce exposure to racen,

Table 1. Distribution of Kasres end Redon- | rdie s
Lung Camcar Risk  With  Rewpmeet  to Radon
Concentratian, The sstimited values are bases
an the lognormel distribution of radon levels
wntimated by Nero st. sl.

R isciory Parcant of
R it Portion Laevel In Risk Associated
Level X of Nouses Houses Abowe with kamss
(pCi/sL}  Abcwe X £ (pRisi) Aavos X

0 1 00d 1.5 100
1 4.6x107" 2.7 82
2 2.2010" 4.2 &0
‘ 7.4x1072 7.0 13
10 9.7x107% 13 9
20 v.3x10? s 2
50 48107 &8 0.2
100 2.4x10°% 130 0.01

A.3.2 rollcy Beckoround

The current EPA wnd state programm for reduction of
risk from indoor radon are ofiented toward reducing
expogure (o radon ia existing buildings e
prevent ing suposure in new buildings. The approach
is to inform the pblic of the potential hazaros



5.9.1 Manage estusries a5 integraTed Systems;
gvoid focusing only on water quality. S&T, AP, TH,
NR :

b, Profect sctusries iM gereral, t Bro.
amphasis on pollytion prevention

Estuarias cormtitute & major zorw for sccumylation
of pollutants. In contratt T upatream flowimg
watears, estuaries typically have laong residence
timg. Poliutents flowing inte sstusries will tend
to remsin there, sccumuiating in sedimnts, the
water column, and  biota, Alsa, given the
relativety large surface area scompessed by
eftuaries, they receive substential sdoitional
potlution losdings through air deposition. Because
of thizs potential for long-ramge trarsport of
pallutants to estuaries, it is often Jifficult to
identify wmd control the specific seurces of
poliution affecting an estuary. Tha following are
some recent firdings rFegarding urexpected scurces
of eatuarise pollution (Killer, 1990).

1. Air cdeposition of nitrates §s thought to
provide about 30X of the rutrient load to the
Chesapeake Bay and 208 of that to Lovg Isiand
Sourd.

2. Air deposition is the largest source of toxie
chamical losdings to the Great Lakes.

3. A ssall ad declinimg population of Belugs
vhalek Lives in the sstuary of the Saint Liwrence
River, A kay toxic chakical fourd Tn the whales is
mirex, s pesticice that has appersntly raver Seen
produced ar Jeed in the St. Lawrsnce besin, dJhare
did the mires come from? Atlantic eels are &
primary food source for the whaiss, The el
nigrate from tha Grest Lakes to the mid-Atlantic

Ocaan. As they pass through Lake Ontarie, they-

pass two planta nesr Miagars, Mew York that
produced end used micen, aml At have discharged
it. Tha selz sppeer to pick up mirex in Lske
ontario, and the major ispedcts of the pollutant are
eventiuatly felt among o population of whales at
Least 400 miles away {CF, 1990).

Specific measures To prevent pollution (e.g., by
reducing ranpoint source discharges and pesticice
ute throwgh the strategy options in A.7 and A1)
in the catchamnt ares for a particular sstuary can

be imoortant. BUC whan the sources of pollution to -

astuaries can be a8 distant and uraxpected A the
exmnpies cited abowe, & broad nationwice pollution
prevantion sffort seams agpropriste.

5.9.2 Protect estusries fras sccumilation of
polivtants traraported long distancem  through
gerwral waste reduction aw pollution prevention
eftorts, PP

. Manage contamiruted segdiments in eySusries bv
i -

ffmatiy hrg L In a firal observation

regarding estusries, the Subcaalittes wishes to
commnt o the incressingly serious comsideration
baing given to Large projects to dredge and clean
contaminated sstuarine sediments. More research on

n

this subject s resded, Aignly contamirated
sedithents can pose serious risks, 88 eviderced oy
gesignation of several areas of comTamirated
sediments as  Superfund sites. But dreaging,
clesnimg, snd disposing of thess sediments can alnao
be dangerous -- resuspending contaminants in the
water -+ g costly, Sedimant/water/Biats
intarsctiors are not well uxerstocss, ad
satigfactory ssciment cuality sta'dards hawe not
yet bBaen daveloped. The relative werits of
covering, remsvineg, or ionarimg contamimeted
sadimants should be irvestigated more theraughly
bafore sction Tn Taken in MRS cases.

$.9.3 Develop scotogically protective wd cosc-
sffective technalogins to menage contaminated
sedimenits in satuaries. ST
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CEC, Chesapmake Exmcutive Council (1988, 1989),
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GF, Tha Corsarvation Fourciat i on (1959),
Comsarvation Faurdation Letter, Thae Great Lakes
Gasin: A Great Resource at Risk, 1989 wNo. 5

Hilier, Micheiie. V.5, Erwircrsental Pretection
Agancy, Otfice of Marine arv) EStulrine Protection,
parsoral communication, 1990,

WEDC, The Matural Rescurcas Deferse Council (1989},
Emb tide for Pollution: Actiors for cieaning
Coastal Matar, New York, MY,
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National wWater Qualilty Irvemtory, 1988 Report to
Corgress, Office &f uster Regulatiors  and
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Saving Mays  wxl  Estuaries, a Prissr  for
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USEPA, U.S. Envirormsntal Protection Agency (1989),
The Water Planat, Office of Water Strategis Plan,
Navember 1989,

A0 eabitat Alterstion
A.10.1  Alsk Backaround

Physical alterstion of squetic and terrwetrisl
habitats caused by hulbn activity has bean rerded
as ane of the Eat serious scological risks by bath
the original i participants and
by the 3cience Advisory Board's Ecology amd welfare
Subsommittae (@ Zister coERittes to  ure)d.
modification of ratural hsbitats can aiso causs
substantial Loss of sconomic and sesthatic values.
Daveicpment, resource satraction, agricul ture, e



A.9.3 Posgiple Srrategy Sptiong

The key to preserving and tharcing the quality of
W esTuAry I8 foctming on it as & resource. Neqrly
SiL of EPA's progrems focus on scurces, ol lutants,
or products. To focul on & resource is different -
= the needs of the resource owcome pAremoUnt,  and
the Apgroschet recESSAry to mt them typically
extaryd well bayand controls on scurces, pollutants,
v prohuts, To protect g reacaurce, far greater
capabilitios snd authorities afe nesded then thoss
of EPA alorw. EFA's mbjor role AT becoms
Supporting research end plaving to identify rewds
argd solutions, snd then marshalling the resources
of other federsl, state, local, s private
SGATCigS T schiave Eutuslly sgreed:upon gosls.

8. View and desl with estyaries as fnregrated

id f § | L4
The nistory of the Chesapsake Bay Prograa provides
an axample (CEC, 1988, 1980). EPA's imitial focus
waS on water quaiity, EPA supnewrtog rovision of
Say watar aual ity ATdciarcs, conduc t md
sophisticated water quality modeling sfforts, amd
contributed te huge investments A edvenced
wWAATHWRtEr freatment Dy commnitiss in  the
watarshed, Howsver, the slarmirg declire in some
et the Bay's resources (fish, shallfish and
waterfowl populations, SAY, asd ratursl shoreline)
cantinued. It becams Clesr over ties that the
pablic wes fundemntally comcerrad  nat  with
chamical quality of tha Bay's water, But with
preserving the Lliving resources sngd even the
culture of the Bay. Scientific atudies sstablished
that several faitors other than weter poliution
from point sources were primmrily reaporsible for
deteriorating conditione;

1. Repid shoreline development uas shrinking the
amount of watlards and other natursl  habitat
recessary for apwcies bresding, rursing, and
fending.

2. Overfizhing was placimg severs stress on the
population of several species.

3. Critical pollutants were contributed sostly by
ronpoint sources. Sutrients causing wutrophicatian
arel & cdecline in 2AV derived primarily from
sriculture in the Sueguharre basin and  the
Eastern Shore, and slszo substantially from Lo~
ragd air cepositiaon, At losst half of the
sodiment that reiuced \ight panetration angd SAV
growth cute from shoreline srosion, exacerbated by
costruction el development activities. Tazfey
sccumulating In sale species cam from “long-sgo
contamineted sacimmrws, often stirred wp by
dredging.

The policy measures adopted to respored Lo these
propiems relied largely on mwn-ERA suthorities:

1.  Maryland tod a Crivical Areas PFrogram,
i mp L e o localition through their (ard-ume
cantrol suthoritiss, that has carefully timited
developmnt. This program end others appesr o
have reduced the rete of loss of cosutal wetlasmde
in the fay to Zero.

2. A joint ban on rockfish harvesting oy marylamg
and Yirginia has resulted in § significamt recovery
af pogalation.

3. USDA and Stete incentive-besad program for
farmars have reducsd Mricultursl rongoint source
rutrient loadings.

In 1ts deafgn of other HMTUArY programs throughaut
the country, EPA seemm cloarly to sopreciate thess
letsora. The Subccamittes aoploucs the basic
thrust of EPA‘s focus on an wetuary as » reSOUrCe.
Sciontific studies followsd by policy cearve!l oomert
are both defined broadly emough to cover the full
scope of threats to the resource: pollution,
habitat alteration, harvesting, and Qe | apment ang
growth in gerwral.  All retlevant Fadwrai, State,
tocal, wemd privete asgencies contribute in &
conrdingted marvwr to the study snd (splemsentation
phases of the project.

The Subcommittes balieven that this brosd resourcs
protection model being used for watusries has
promise for applicetion im other flgids. EPi'y
protection efforts towsrd key watiam aress,
important squifers, and valusble sfraheds  acw
pErhage not &S MUressive & thay might be. In
suCh Areas EPA typically Llimica its Irvel vessnt to
ming the tools under mors direct Apency coptrol
(e.9., &4 permics,  sole sources aQuifer
desfgrations, PR perwitting), which ere sbie to
address anly some of the Threats facing tha
resource. EPA might corsider & more compreheraive
approach relying sxtersively on cooperation with
ather sgercies,

Although the Subcommittes thinks highly of EPA's
rescurce-oriented  approsch  toward  eatusrm,
sevaral pocential Trstitutional probless sesoc:ated
with the prograh witl reed sttention:

1. uhet is to Limit the rmmber of st e to
which EPA can give such individual sttortion? The
rmber of estusries in the progral sesm To o
growing irxersbly, It Is not clear that ew of
the current setuary projects are finighing, el rew
areas are patitioning to be added to the progrms
It doss not seal that, &8 wid hopmd, the saisting
projects are providing celwwtration o wodeis
that other sress asre sdopting without meery
assistance fram EPA.

2. Can s should EPA Llimit its wemistarce 1o
plamning ard marwgement within » five yesr qarod?
Or should EPA sasist with the much higher costs
inharent in low-term, continuing resediation e
protectian? Mow cen EPA extricate itasi! after
s ressonable pariod of tiem fram a program Tor
mragirg & spacific satuary, wxd loave s visble
imstitutional structure to continue tha progr es?

3. If EPA parsarvel sre 10 uUnderstarsl habitat
sltaratian, fisheries snd growth Eareguient | ssse
in sidition to pollution control, thair sducation
ad training wiltl have to be significantly Srommr
than it typicaily i3 now,
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harmfyl actions that It progoses.
optioms  for rechsing  the  risks  of  habitat
alteration are not primerily for direct EPA scriom,
[nstead, they involve EPA working to conwines the
sntice sxecutive Branch to take concerted action.

a. EPA could Mrt the development of » national
inventor £ rtant i r o
integrated n.tmn-l. inventory of  important
ecological aress currently exista. If o did, it
wolld sarve an important furction in organizing &
broad range of federasi, state, local, smd private
preservation sffortx, as well ss cemrking arses
that sheuld be avoided by develogment interests.
Sevaral of our further strategy optionm Listad

below are practical anly if they can be tarpeted at

desigrated, limited larnd areas.

Partisl inventoriss do currently axist: for
wetisncd and  oncangersd 3pecies habitst, for
natural aress in mery states, and By the Nature
Consarvaicy in MAny areass. They Can sarve as &
starting poimt  in develoging the national
inventary. The most difficult aspect of developing
a rationsl irventory say be resching o coMsenaus on
the criteria defining lands that are to b
incluced, Habitat presarvation fs motivated by
valious concerns -- protecting germtic diversity,
opent  space, land for recrestion, endangersd
apacies, pamer species, wilderrwes -~ sach of which
suggests differant sress on which to fooum. Some

aress to b ineluced in such an frventory would be

ey wetiamda, old growth foresta, eritical habitats
for encargered species, and unicue scosyetems.

A plamnimg process might follow completion of the
irventary: assassing the condition of the
inventoried aress, svalusting thrests to thes, sl
eatablishing priorities and  strategion  for
presarving the sost vulnersble snd important ones.

Devealop a nationdide imentory and
prservation plan for impartant habitats. NR

b. i ider

axecutive or h i r i i

gncoyrsging develooment of impartant ecological
Aregy, Moat acticne altering isportant habitats
are  undertaken by  private individusis or
corporations. Oirect reguiation of the vaat ruster
of such actiorns is clesarly infessible. Nowsver, »
substantisl portion of auch acitons are probably
iratigated by  (e.9., accelarsted scormic
development subsacuent to complation of a federal
water project), submidized W (e.g., clesring
forest tardd to plamt federelly subsidized crope),
or |icensed by (¢.4., fecersl erviroemntal pecwits
for a new faectory) tha fecdwral goverramnt. [f sach
federsl asgercy can e required to comider
altarmatives to spprting any habitat-alterimg
action, many such actions will not 9o forwerd.

The propoted sxecutive order could be socelied atter
the existimg wetlands executive order (EO 119%0).
Urder this order, each federal sgency “shall avoid
wrmrtaking or providing assistance  for raw
comtruction located in watiands uniess the head of
thi agency firds (1) that there i3 o practicable
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altermative o such congtricTion, amd (2} twat the
proposed sction includes all practicable messures
te minimize narm to wetlands which may result from
soeh use.*  Several modifications ta the wetlancs
approach might be concioersd for a habitet oroer:

1,  Extend the coverage to any of & series of
irventoried important acological sress,

2. Extenc the coverags to include mom-comptruetian
activities sueh sz farming and timber harvesting,

3. sSeek legal suthorization for citizem suits to
enforce compliance with the ordar,

it is clear that such an executive order could bw
inplemented only if the land areas to which it
ol fed wire: &) Clearly designated in mivence, arel
b) Limited tn geographic sxtent (probebly well less
than 1% of the U.5. (and area). Tha irmventory
would be criticat. '

Several other slewents of currot or proposed
stratagies for protecting wetlancy =ight alao te
axtenced to designated ecologically important
habitat areas, for example, sdoption of 2 "o ret
loss* goal, enactment of a requirement to cbtain a
parait beforwe destroying them, or adoptian of »
recuiresent for feceral miu to mtigtn o
of feat anw damsge they do to th-_

5.10.2 Restrict federsl activities that contribute
to davelopmmnt of scologicsily impOrtant aress.
MI, REGE, AP, TH, TAX, NR

c. Ihe mogt dicece, though expengive, cotion for
j i { ir

[hem. EPA coutd support substantislly ircreasss
fodersl acguigition of thess areas. Sevaral
federal programs provice funding for scouisition of
natursl aress, the Llargestt amory them being the
Lard ardt Water Comservation Fund (LUCF). 1In recent
yeurs these programs have been funded ot less than
$200 willion awvuaily, far less thah their levels
in mary years duing the 1970's and sarly 1980y,
Thar LUCE nowt containe an uraeprope fated larce of
about 38 billion, with receipts mSdtly from
offshore ail and gas Lessing of about ¥900 million
being sdoed arrually. Legislation satsblishing the
LWCF argusd that the federst goverrment sheutd
{rvest the funde it sbtairs from depietimg The
ration’s ofl ressrves in & countervailing
presarvatian effort, Incresaing the wswual
mpropriations from the LWCF for federal lard
seuisition to 31 billion or mre would be
corgistant with thig srguiemt. Twd other actions
shauld accompany this increase in appropristions:

1. A plan could be developed that determirsm which
Land iz moat worthy of federsl scquisition to
pressrve its ecological valuw. The LWCF fineces
sauisition of properties sarving sowmwhat
differing purposes: wban recrsation and historic
preservatian, &5 well ss ecolopical presatvation.
I¢ is important to cbtain the saximm scologicat
value from the portion of the LWCF spant for this
purtose. A carsful, long-rarge scquisitian plan
facasing on Lawis of national ecological importarce



timber harvesting represent the major categaries af

activity affecting aouat'c  amd  terrastriasl
habitats., FPractices that can have perticularly
impareant effocts ON  AUetic MADITEts  irwlucke
dredging and tilling, creation of ismpourceents,

drairage, charnelizatian, shorelirs stabilization,
ard woiand sctivitien Tthat significently changs tha
magnitude, timing snd tewperature of uster flows
{e.q9., water withdrawals, forestry, urbenizstion of
& watgrshed). Terrestrial habitats can be sffected
by a wide variety of construction activitiew --
roads, housing wwd other atructural development --
ard  (aiw] uses including sgriculturs, grazing,
forestry, mining, snd sven recreation,

Phygicet asltarstion of habitats results  in
subktantial  escological domage bDecaae of the
interaity, scale, and parmanerce of tha sffects
caused.  Physical alteration can came gritical
alteration of conditions in an woeystem (e.3.,
change in misture, temperture, Jdisesss sgents or
ather stress) or complete destruction of a given
habitet. Tha range of ispects could include:
grrexs on irdividusl species A an sCoAYETER,
elimiration of o or more spacies, converaion fo
sothar typs of scosystem, or cosplete loss of an
ared &k a raturai  habitat. Tha threat 1o
Diclogical diversity is espacisily serfou. A
particular wpecies can becomy sxtinct if festures
af its habitat crucial o its developmnt ers
destroyed or signifizently altered,. Similerily, if
a habitat is suffictiently frageeted, migrstion and
germral movesmnt paths of the species will be
disturbed; this isolation wekes the apecies more
vulnersble fto other stresses $ueh as  disesss
outhresk.

Over vies, the scale of physical slteration in the
U.5. has becoms iwserae. About 1/2 of the wat!ancs
axisting during colonial tims no longer axist,
(Tinmr, 1984). Oniy sbout 1/3 of the originel
acreage of riparisn plant commmities o remine
in & rear retursl congition (Swift, 1984), The
aacgry of the U.5, tand ares (excluting Alssks} in
deveioped uses (cropland, urben land, homesites,
olc.) has increassd by sbout 1/3 hatwesn 1910 sna
1982 (UsDA, 1988). Some hsbitat alterstion can
have effects on & larger than regiorel scale, wuch
s deforwstation and its effect om tha globatl
carbon cycla, '

Mcst worriscme is that sdverse effects of this
habitat siturgtion often ] baing
irreversible. ‘el scosYSTMNE can fecover from
most pollution jepacts within yesrs or decaces
following cestption of the pollutian, the 3%AD
Ecological and Wil fore Subcommicome of this project
projected & contury of Sors as the typical time
frame for recowery of an ecosystem froem physical
altaration.

Palicy Psckground

The federsl -goverrmant conducts ¢ wide varisty of
progruis to protect spacific varfetfes of important
habitats. Such programs include acquisition and
sanagement of park, refuge, and wilderness lands;
protection of witlards, encdangeresd species habitat,
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cosstal zones, barrier ‘slarcs and flooaplsins: ang
the v i Forment At | e & SEAT e (E:1%)
recui rements  for major  federsl  scrions. g §
foderally ownad lamd (USFS arg BiM) id A for
myltiple purposes, Sassd on a Plaming process That
waighs presarvation ageirst use valuse for the
land. State, \ocal, snd private MQENC s Bre BiLO
very active in protectimg importast habitaty,
ORarEting uch programe &k pact systism, progerty
tax  abstements for opan e prasacvation,
eritfcal ares zoning, wd  pronibitiore  of
comtruction in wetlsnd arsas.

These programe sre, howsver, highly fregmented s
teng to be poorly coordineted. They sgply to some
Iypes of important habitats amd rot to others.
There sxists no consistent natioruide frwentory of
atl critical ecological aresd, and no A4t icrwide
plan to protect them.

Arrayed sgairat these programs that protect habitat
from altersticn ere » great variety of goverremntal
programs  that ercourage developmnt, Faderal
progrem Include  wbeidies  for  sgricul ture,
housing, water rescurce projects, cauwsge [reatmnt,
wa e suppl fen, highuways, sirporte, L TT
traraportation, emergy production, bumiresses,
rebuiiding after disasters, etc., It iz not closr,
o balance, if the Federal govarrasnt doss more to
sncoursge physical alterstion of important hnbi.uu
oFf o discourage i,

EPA has imited suthority to presarve habitats from
physical (a8 oppomed to chemical) alteration.
Important EPA programs inciude review amd cosempnt
on federst EISs, resporsibilities under Section 404
af the Clean Water Act, ard support for integrated
merageEant of sstuaries (particularly Chesapsake
Bay) threatersd by both gollution snd physical
aiteration, EPA'Ss wajor participstion in the
siteration of habitats is through commmnity growth
indussd by the seusge trestment Comstruction grant
ad revolving loan program. Through thess
programg, EPA provided sbout 0% of tha mcowy wpemt
on comtructing mmicipal sewegw Treatsmnt plants
in the V.5, batween 1974 ard 1984 (Apoges Ressarch,
1987).

A.10.3 Roxpibly Stretesy Optiony

AS & pewral matter, EPA could bagin by assarting
an interest in protecting scosyatams from physical
chalvget &2 wall as from chemical (pollution) cdamege.
EPA haa traditionatly been corcerramd with poliution
control angd mot with compreharmive protection of
the wwirorment from the full rerge of tThreets,
This wexparcied role for EPA will hawe to bDw
coordinated carefully with other fedarsl sgerwies.
Although sach of EPA‘s mmjor statutes Qives The
spency & broad saniate to protect the awirorment
as a whole, impacts from phymical alteration of the
v rorment have traditiorally begn the provimce of
athers: w.g, the Fish snd Wildl|fe Coordtrmeion Act
provides a central rols for the Fish s Wildlife
Servics in protecting habitats for wild aniemls,
asrd  the Mationsl Erwvirorsmsntal Policy Act
establizhes the resporaibility of wsech fedaral
agency to congider alternatives to erwirormentaily



Few people disagree  that the extent of
contamination of sif, water, argd land from thesa
contaminated sites has been very significant, yet
the health pfobless cauged By s ritis
attributable to thess sites are very difficult to
guantify, Tha potentisl pathway of axposurd most
often fourd i groundeater concasainration; aother
gignificant pathways at same sites are windblown
particles, direct exposurs of uvwestricted aress,
ardd surfece water contamination. Recent studies of
NPL sitas indicate that Less than thirty percent of
such sites - perhaps less than ten parcent - at the
timk of discovery pode significamt current health
risks which are of concerm in the short ters
(Travis i Doty, 1989), Riske which may occur in

tha futurs are conmicdersd to be wore significant at -

more sites, DUt are ususlly eatimgted tazed on
hypotheticsl exposuce scararios. Possible scorcmic
rigks incluce Lloss of homr valuss, loas of a
commUnity's sconcmic activity and developwent, Ml
logs of current and future water 3uUpplies. Current
wd potential erwirorwental degradation is net
wall-ssistsed Bt i thought to by significant; in
1984 EPA eatimbted that asbout half of WPL sits
pose threats to sersitive sress such aa freshwater
watiores, cosstal wetlonds, and critical habitats
(OTA, 1989). .

A.1.2 Policy Beckgroung

Hazardous wasts maragement wwl 2ite remsdistion
hsve baen two of the most debated wwl controversisi
anvirormental issues of the leat decads. Corgreds
has estabiished a detailed zet of puidelires for
tackling thete probleme, most recently thraugh the
Hazardows arcd Solid vaste Amerciments ACT. of 1984
ad the Superfund Assncesnt and Resuthorization Act
of 1985, The issuss remain controversisl, tut in
recent years there has sslrged Jrester COnSenEUE on
s mpoar of points, ranging from an ircressed
sphasis an pollution prevention techhiques, to
more targeting of Superfusd resources 1o those
sites posing the greatest currant risks. To »
great extent, the following stratesy optiom
reflect smerging points of agreamevt.

A,11.3 Posgible Strategy Jutiong

Hagardous Wsste Nenegeent

as. R h

i ) dur primery
strategy optiam s that EPA could incresss its
efforts to prommte the reduced gerwration of
wasted. Muryy awiiyess irndicate that the smunts of
wistes currantiy gerersted could be substanmtislly
rechcad through changes n raw  amterisls,
production processes, and procacts, for edample,
Cangress' Office of Techmology Asassement corcluchic
that 2 reasonsble gosl would bBe for
United States generstors as 8 whole (o raduce their
gereration of ail types of wusated of & haZardous
raAture enter all media by 10 percant sbch year
for tive years (OTA, 1985). EPA could take sction
to, ang shere oecessary aseek  Congressional
authority te: 1) require companies to conduct
sudits of their production procssses in order to

identify and evaluate the feasibitity of gereration
reduction aAGoartunities: 2} resuire cofpanies o
Track their progress at schisving redictions s on
their goals/plams  for  future achisvessors; 1)
AEEiRT STATHE in inDiemanting such programs srd in
providing technical assistance to gensrstors who
rwd such help: smd 4) contirue to enforce againet,
and establish reeced sTandards for, germrators snd
waste maragEmnt facilities.

Thiz effort to press for recuction should not be
sean a8 solely & RCRA - based program. Othar
tatytory suthorities could be used where possible
ol appropriste, €.9. SARA Title 11, TSCA, or the
Clean Alr or Mater Acts, Multimsdia perwitting
concapts could be explored and tested. Provisiom
in single-madia statutes that cross reference other
mdia should b wiploited o press for the reduced
genaracian of all forme of hazardous wsstes ang to
pravent shifting of wadtes from o mdiom to
awthar.,

5.11.1 tUse EPA's wsuthoritiss brosdly ang
sreatively ta reduce tha geraration of hazardous
wastes. PP, INFQ, REGS, ENF

b, ] W r b r
r §

CepECity, Our secored strategy cption ia that EPA
colld contimue under its SARA suthority to work
Wwith states to facilitate plawming to determire
whather sddftional waste hancling capacity will D
regded in the future and if so, to Mlp eraure that
necessary facilities are constrated. To Pelip with
the former task, EPA could establish recessary
waite treatment stancacck which are protectivw of
pilic heslth ard the envirommnt, asd which,
comaistent with our first strategy option, require
states 0 At conmcrete gomls for how wach weate
gerwration will bBe reduced in thelr states.
Ganerstian reduction should be the preferred mthod
for ensuring capacity. States could bm rwdutcwl To
explain how they will ersure that such reluction
goals are met. EPA could also monicver imkatry
sffarca to racduce uakts generation, the estemt to
which sconalic freentives wxd market forces we
spurring rew capacity, and induatry's choices of
e treatient technologies 33 they mve mwy from
land disposal, sl commmicats what EPA tinde to
the states. EPA also could issum ww hariher
rpoded  Locution oritecia for facilities, o
facilitats the exchange of information among stete
regarding successful of potentially ssccesstul
spproaches to facility siting.

$.11.2 Nelp states achieve sdequete tresavamnt and
dispoasl capacity ++ by eowuaring that =ste
recduction goals are wme, and by aiding row
tacilitios 1f necessary. PP, 18F0, REGY

e. Sugport the product stewardehip concegt, O
third strategy option is that, in order to bBwtter
acdress probismy sssociated with samil gerwretors
of hazsrdous uaste, EFA could promote the corcept
of "procutt stewardship®. Under this conceet,
large producers of chemicals work with hair
customers to help engexier respandible uss st



could nelp in obtaining the gresteat scalogicst
bang far the ek (dee (Manteil, 1989) for &
germral discussion of LWCF),

2. Careful carideration could be given to
acquisition of leas than full interssts in land
{#.9,, corservation eesenents) whem doing 10 would
fulfill pregervation goals st reducsd cost.

5.10.3 Drastically increass fodarsl scouisition of
imERrTant ecological areas s apEn 3pace, MR

d, Th f l rement r

ical i rtant Rabitats: th L
i 141 &, rvgti
Pyl Logi fri The multipie mae

agencies (US Forestry Service zvd the Buresu of
Land  Managemant) ol o identify their
«cologicatly fmportant tardholdings satisfaetorily,
d comlit opan and arguably successful planning
programt to deterwine how to managk thew. It is
wnclear, though, that othar lwxd-owning sgeriss
(DD, DOE, thows holding sssets of failed financial
institutions) have simiiar procedures.
Ecological ly Tmportant federsily owned land sheuld
rot b ceveloged or sold; 1t should be pranatved in
federal owwrship am managed agprapefately.

$.10.4 Identify jmportant habitats now in fecarsl
wrarship el manage thew to presarww ecological
commnities, MR :

. while federel hebitat preservetion s
importynt, support of stave, local. e privete
régervyt i i fici

Thare are rniamrous diverse ecological pressrvation
eftforts under way relying on tax abatements,
zoning, local ordinences, charitable trusts, user
fees, hunting stampe, voluntesr groups, educational
CMbpaigne, and smny other mechanisam. [rmovation
is  rampent. EPA could provide an important
organizing servica by evalusting mery of these
programe, publicizing the mxcessful ones, asnd
providing technical ssaistance to organizetiona In
reglicating tham, There exist manw initiatives to
Preserve watlands srees that agper successful. EPA
should expiere thess initiatives for use aa
pasible seurces of inmevetion in other areaa.

5.10.5 Support state, local, snd private efforts
to preserve Important habitat sress theough tax
breaks s technicsi sessistance. 547, MI, TH,
TAX, NR
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A-11 Hazsrdoum Woste

A1 R kgr

In 1985 the smount of hazerdous liguid and solid
waStes mAruQEd in sccordares with recuiremsnets of
Subtitle C of the fadersl Resource Corsarvation sd
Recovery Act (RCRA) totaled sbout 275 aillion
matric tons (USEPA, 11/88), Gthar wasted Hbject
te the Lesa-stringent requirements of Subritle b of
RCEA totaled & such larger amount, greater tham i1
billion tome (USEPA, 10/88). Thess wiates i, 7. "5
inckmrrisl nonhazafdous waates (7 billion tow),
wastws sesociatad with oil and ges production (up
to 3.5 billlan tons), ad mining wastes (greater
than 1.4 dillion toma).

There are risks sasocinted with all of thess wastes
from the point at which they are crested, through
haradling, tremsport, trestment, wwd disposal.
Although thess risks have not paen precisely
quantified, EPA indicates that the greatest current
riske are most ikely from thowe wastes which: are
mot currently regulated, wnd from facilities:. 1)
for whtich aOQUAte mansQamMt standards hawve rot
yet Laen set, 2) that have not [sen permitted, o
3 that are mt in complisnce with axisting
standards (USEPA, 1989},

Aspming that these problems sre wddrecsed, the
greatest future risks may coms from westes for
which there is mot adecuate recycling, trestmsnr,
ar disposal capacity, if such a cepacity shortfail
arises. Howsver, it is very difficult to predict
whather thare will be sy future capacity shortages
until  final weate Srestmavt  stancerds  are
wAtADl ished; companies salect sitermetives to
current land dispiaal practices; amd states, the
Federsl goverrment, and garerators determime to
What sxtent recced creation of vaste will tw
succmssful (GAD, 1988).

Past missmrwgemant of hazardoast materiats hax Left
the United States with a legacy of contaminsted
siten. EPA ham identified approximmtely 30,000
possible sites, 1,226 of which EPA has inclucd o
propoged for inctusion an the datioral Priorities
List (NPL). EPA has determirmd that 17,500 of the
sites do ot qualify for this Llist ad s
frventigating the rest (EPA, 1989), EPA has
projected that the WL could grow to soms 2100
sitem in the next ten yesrs, while the U.5.
Congrasa' Otfice of TechrOlogy Adsdiaient projscts
that the Llist could grow to sreatsr than 0,000
siten (QOTA, 1909). OQTA bexad this figure on itz
wmtimate that the total rumber of potantial aites
could rorge fros 130,000 to 439,000, taking inta
SCCOUNT CUrrent haZardoul weste Traatmmnt, storags,
wd dispossl facilitiem; municipal ledfills;
mining waste #ites; nanpetroleus underground
storspe tanks; federal facflities; ang other sites.



rFECOVEr SOMTAMTARNTS. We alsa smphasize that
remadiation at any perticular 3ite shauld, asfter
aoelication of mvy initisl measures necessary to
akiress current risks, in gertrsl be held until
permanent MeAsUrek ars avaiisble #t redsorable
cogts.

5.11.6 Address future risks from contemirated
waste sites by developing and applying permenent
cleanup technigues. SET, REGS, ENF

¢.  Encoyrsge third-perey clesnups wng theugh
snfgroement, Our third strategy option for

cantaminated xitas i1s that EPA could encourage
third-party clesnups through greater ang Tougher
enforcemant and the use of ressonable settlement
procedurss. This suggestion also it comsistent
with those of recent raviwa ad with recent EPA
managemert initiatives., Poasible aspproaches to
accomplishing this gl through  existing
suthorities would be sggressive ssarches for more
potentially resporgible pacties at sites o
cbtaining clesmup orders through the courts, as
wall as uming othes sLrong enforcemmnt powers which
EPA has but has not Uaed, e.9. pevalizicg parties
wha oo not cooperate.  Another spprosch worthy of
expiorstion is the sstablishment of arbitration
procedures or special courts o halp  speed
agreaients. In sddition, we recowsend that EPA
review the current Lishility, enforcemmnt, wxd
sattiement schaik to detarming whethar it might e
mocified to imvoive smaiter respormible parties
more affectively in paying for clesnups, uwhile
retaining sll of the incentives that ft currently
provides for third-party cleamys and Detter uaste
ANSZEmENT .

$.11.7 Ercoursge sits clemwp by third parties
through enforcemnt and ke of ressonable
settlemgnt procedures. REGE, EMNF
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A.12 Wnicipel Soltd Usste
A12.1 Risk Backgrourd T

Amaricans pensrated acprosimately 168 afllion tons
of mpicipal solid wssce in 1986, With current
purchaging and disposal practices this sount was
expected to ncredse by approximmtely 1% per year
to & total of 193 million toms by the year 2000
(USEPA, 198Bc). By far, the dabinent method for
dispoasl of thess usstes at present is lendfilling,
mit mn estisated one-third of the mation's

Clandfilly are expacted ta closs by 1981 (EPA,

1988c). Rathje (1989) rotes that, oh average, soat
Lardfitls have alusys had only a five year
remaining L(ifetims, since they wers routirgly
designed for a ten-year time horizon; what is rew
row, howsver, is the vastly incressed cost amd
difficulty in siting replacesant facilities. e
landfitls are proviog far more costly ard difficult
to site than in the past.

uith the exception of usste rechetion (germrating
tess wasts materisl in the first place), each of
the prircipsl sethods for solid usate Gnsgement --
landfiiling, composting, incirsration, end even
recycting -- has potential risks for pablic health
and the erowiroment if isplesented poorly.
Largdfilling and comxating posa health ]
svirormmntal risks associated with lesching of
chamicals into both surfsce and grouscester, and
gasecun waissions to the air; they alss pue
walfare rigks sssociated with both the prohibitive
cogts (to may comanities) of demigning and
cparsting rw landfills and of safe closure of old
aram, with the side sffects of oparations (ador,
cdust, truck traftic, «te.), wnd with the related
social and political stigma of siring rew lamafitl
facilitien.

[ncimerators involve sary aiailer hazards, buc, if
poorly designed  and oparated, also more



Mardlirg  of  cnemicals  arad associated wastas.
Certain chnemical coepanies Nave already tequn such

programg, in part becsusse of corcerts  over
Ratertial  liability for chemicals  that they
nanufacture.  EPA ahuld study arel implemsnt, snd

whare ~acessary ek Congressional authority to
TG lement, moddrEs  te  promoTe  such procuet
stewarazhip. (e #ttrasctive option smy ba 3
front-erd tax for certain chemicals or prochucts
(#.9. lubricating aile, solvents) dhich works as &
deposit, with a refund paysble when quantities of
the chomical of product are turred in to designated
facilities cowentwd by tha seller, whether for
recycling, proper trestamnt, or dispowai (Rusnell,
1908; Bohm, 1981). Such 8 deposit-refund ystem
would provide important incentivew: firse, there is
an ircentive to follow rules for proper disposat
s to recapture  would-be  lossed  from  the
‘production process; second, thers is an incentive
for procucers snd users to look for non-hazardous
sbmtitutes; and third, asgencies' wmonitoring
probiems will no longer include the aariy
impoesible task of preventing filegal Amping of
sl guantities st dieperiad sites in  the
oYY | Forvment

$5.11.3 Support the “product stewardshipd fges --
4 merufacTurer has & resporsibility 8 contributs
T0 sppropriate use, reuss, recycis, and dispossl of
his products, PP, 1NFO, NI, MR

d. i ity R r i {

tlexible scray of h

atonciercs, O fourth strategy aption is that EPA
could zimpiify and where necesssry Fecomerd to
Congress simplifications of, the RCRA regulatory
framtwork in order to provide the sgancy with
greater flexibility in how it regulatss westes.
The current ZCRA scheme with (s smry categories of
usdtas ard asscciasted regquireswsnts is too complex
at inflaxible. The result is that fagmor tany
wastus which do not fic into categories reguisted
to date are virtually uweguisted. The syitim
lescs to (capholes ard confusian ang poor
compl isnce on the part of the regulated commnity,
The aystas should b smde more flaxible so that EPA
s sble to apply to sy perticulsr usats the
Meregament siancards Which the sgency firce to be
adepately protective of public haalth.

§.11.4  sleplify RCRA regulatiors snd provide s
more flaxible array of halerdoum waste |
starncarca. MGE

Glesrp of Contaminmted Jites

The first tum of our stretegy optiors are relsteg.
They agply te tw Superfund progesm, the EICRA
corrective action program, and other Ffedersl
cleanup programs: 1) EPA could foous ita clearup
efforcs on discovering all sites ponirg significant

current risks, f.e. thoas of concern in the
short-term, than quickly taking steps reacessary
to bring under control, using pecramnant

cloaup techniques to the extent practicsble; and
2) a8 its naxt priority, EPA could develop e
aply At ites which pose future risks techrologies
which achisve permanent cleawss st ressonedie

114 Together, thess rwo 3TrateQy oot ons
e3Tabiish &N approach 1o clesrup which L TR
firding ardd acting at sites which pode the greatest
M} more iWmediate risks First; this aoproach aisa
WACNANIINE 4 CONMItMENT  to  the  sccelerstad
arveloprent s uge of truly permsarsnt clssrup
techrologien, which we defire to meart trescmsnt
tachrnologies which destroy, dwtoxify, or recover
CONTEE) NS,

a. f i . i 1
[ i hr i itk i h r
goncrol, With respect ro tha first RTrategy

ption, recent reviews of EPA's Superfurd P og el
have conciuded that there has Deen Llitris
correiation betwsen the risks possd by sites and
the sites given priority for attention by EP4
{Travis and Doty, 1989 erd QTA, 19890}, Thous
revieun and EPA's owm recent BARAQEMNt ey e
(USEPA, 1989) have recommerced that EPA should give
priority to those asites powirg immsdiste or
short{-term risks, Heasurts should be taken quickly
te  eliminate much current riska and, whers
recessary, stabilize sizes to control contamirgtion
sources until finel remedies can be sgplied.

An important corollary to acting first st the
highest current risk siten fs that the higheat
cUrrt risk sites mat b fourd, Therefors we
elsg urge, as did the OTA review, that EPA TmEh
e aggrussively sttempt to discaver sites which
pose signiticant health, arwirormental or sconomic
risks. One wey to do this which EPA arsd Zorgress
shouid pursum i3 (o require hazsrdous waste
PR Ators, trantpirters, and disgoears to discions
where they Jditposed of wedtes in  the pest.
Autherities for such  inforwmtion gathering
withority say b fourd in THCA Section 8, CERGLA,
wel perhaps other statutes sise.

3.17.%  ldentify contamirated wests sites posing
{mmpdinte threats s quickly bring them urder
control. REGE, ENF

. -

Our second strategy option in
that EPA could give muh greater esphesis to
sccompl ishing  long-term  cleanup using  truly
PRrEAnent  remmdiation techrologies, (.e. thome
which destroy, detosify or recover contamirents.
The revisws rted sbove have conciiaded thet EMA 1s
ot giving asfficient comiderstion to  the
permmrance of the remdies being ieplesentsd, Ore
review which wxmmined fifty of the T4 final
decisions umde by EPA durirg f{scal year 1987 fourd
that only niretesn percent of the sOUrce *emcdiss
atforded persaiwce to the ssximm  extent
practicable. Forty-five percent of the remsdies
ware foursd 5 provice sminieml peremsrerce (Travia
ad Doty, 1999}, e suggest that EPA dwwote far
graater sttention o foetering the dewelopment e
wie of techrnologiss that dmstroy of recover
hazarcous materfale. This suggestion goss further
than EPFA has proposed in the AQenty's rece Tt ~wisw
i strategy (EPA, 11/09). EPA commita o
techioiogies which provide long-terw ef fect i veress
ol relfability, but doss mt commit more
spacifigally to  techmdlogiem that destroy o



i e

capacity. Swch capacity assurance redquirenants
have already been enacted for hazardous waste
dispogal facilities, tut not yet for nonharardous
solid waste disposal capacity.

AY2.3 Possibig Strateqy Optiors

Any risk reduction strategy for municipal solid
wastes ought to inciude two basic sloments., The
first is @8 sat of astrategy ocotions for waste
recction snd recyeling, to reduce, insofar ax
possible, the volume and toxicity of the materials
rhat are discarded & wastes in the first place and
the coats of disposing of them (USEPA, 1947,

19834,b). The second is 8 strategy To Mssure thare

are sdepnte and aafe facilities for handlimg of
the remaining wastes, uking & risk-minimizirg
combination of the known techrologies - Lamdfills,
compouting, combustion, snd sy athers that way be
identified -- that are aveilablie for wasts
treatment and disposal, A third slemsnt, the
clesmyp of contaminated sites of past solid waste
disposal, is discuased elsswhere as an idsus of
hazardous subatance site clesnsp (Suparfurd).

a. Use existing suthoritiey to reduce toxig
myterialg  in  conpuer  Drocucty, EPA  has

authorities under existing legislation, chiefly
RCRA, But also TSCA, thae it could possibly use to
urclertake s Lesgership role in usste recduction and
recycling. Thess suthorities are aignificently
uxderutilized. [f EPA wars tOo use thal to their
full potantial, it would sipnal » sericus federai
commitimnt; it would wexperd the markets for
recovered materisls, providing Both encoursgament
and necessary tupport for locel waste reduction and
recytling initiatives; and it would stimutate
resded  econcomic  investaents in Industrist
mocdarnization 5o make more efficient wie of
matarisls snd emergy.

§.72.1 Hadhaca taxic matariels in corsudesr products
and sxpand markets for recovered materials. PV,
INFO, MI, REGE, EMF, MR

b, imingte f igdi

procyresent specificstiony that gissoursge xesie
cosuction and recycling,  Same - of the moat

important strategies for receing risks fram WSW do

rot require promglgating new  regulatiors  or
subsidies, but afmply elimirating old ores uhose
effects are csatly ard pervarse (Rowsr, 1977,
1989). An eisEple is standerds for paper
brightriss that waks papar far whiter then
mecessary, which requires extra blesching that
increases water pollution amd Llimits the ume of
recycled fibers. Another exampis iz the faceral

subsidies snd tex benafits for the axtraction of .

virgin saterials, mch as minersls el forest
products, that cospete directly agairet recycled
materiats. A third example is the subsidized
postal rates for commercial third clase mefl ("junk
ogil®y, Finkily, procuremnt specifications that
require virgin materials content could often be
replaced by performence requiremsnts that could
also be st (sceetimss wore chesply) by recovered
materials.

strategically, what needs o be done is: (1) 1o
create markets (i.w., foderal purchasing, unifora
labeliing of recycled rmaterials, ete.); (2) crestw
supply (mardate recycling): (3) overcoms bertiery
(tax subgidies for virgin matarials, urecessary
spacificationd): (&) reduce waste Profets {(recoe
subgidies for jurk mail, ete.).

$.12.2 Eliminate federsl standarcs, submidies and
procurssent spacifications that discoursge waste
reduction and recycling, PP, NI

c. T 1
s cecveling, A hasic flaw in cyrrent vasts
manegement is that in most locatition, disposal
costa are paid oyt of property tax revenues rathaer
then in proportion to the seounts of  waste
discarded. This system provides no incentive for
thote who dispose of wastes to reduce oF recycls:
waste disposal seems “free.® Correcting this
disincentive, by charging for Both the human and
the wiwvironmental costs of uaste mraQeEent in
proportion to wastes generated, i3 & furdamentally
impartant principle for solid wester Senagament.
ore form of such & charge is slready baing impoed
locally in some commnities, such as Seattie (am
in many cities in Furcpe), whare residents, wre
charged by the contairer for the smounts of waste
generated, ’

A ussful supptement or alternative at the national
Lovel would be a raw satecisls tax, besed on weight
wxl ceraity ard levied at the point of first
marufacturs of the materials into primmcy proucts.
Procesds from the tax. could be redistributed to
tocal gowerrments by formuls and restricted to ks
for recycling and weste mensQamEnt SeTvices.
Relatively simple refinements could be sdded to
cover axports and {mports, wwd to of faat the wouity
impacts of an extra tax on mterisl goods.

£.12.3 Tax wastes and virgin meteriasls to prowote
uaste reduction and recyciing. M1, TAX, uk

d. - A national
deposit-refurd system for Leed-acid batteries would
by an effective and efficient strategy for redxing
this mejor type of toxic waste materiale. 1t would
slso provide » sodel for other problem waated.
This approwch would involve » front-end tax which
works as & deposit, with a refund payabls when the
battery iz turred in to & designated tacility for
recyciing or safe disposal (Russeli, 1988; poha,
1981). Such a systam would peovide an effective
incentive for safe mnegesant rather than haghazerd
discard. The approach could be' spplied siso to
other “problewd procucts such ae tires, car hulks,
used oil, ) packaging containers.

A deposit-rafund systma {s only & mpchanisa for
segregating and collecting problem uastes and it is
of Little use unless thers is & merket for the
collected waste, or a safer method for disposing of
these wastes in concantrated cather than dispersed
facilities.



concentrated riskg associated with the relsase of
toxic metal contmminants, acid gases, and argamic
toxing 1o the air. Even recycling may involve high
direct sxpojurss of waste menagament workers snd
neighbors to heavy matals, toxic chemicals, snd
other hazardous matarisle in the weste 1Cream.

As  yet, thare has besen no dafinitive riak
compariton among these mnagoment methods, though
& more limited comperison of  lendfills e
incirmrstors was concucted in 1987 (ESRG, 1987).
Such o comparison is nesded to provide guidsee for
choices among meregement methock, but the bast
choice is likely to wvery from lecation ta
location. Similar comparizons sre also resded to
fdentify the oversll risks of aiternstive proguct
materials (for example, papsr wergus plsstic o
astyrofoam) throughout their Llife cycles from
extraction through disposal (Mational Research
Councfi, 1990),

In ghort, tharefore, seraging current wwl future
galid wantes involves & potential for at [east
medium-degres riska to human health and  the
srwirorment, snd madium to high risk te wamn
welfare dus to the rapid escalation of waste
WANAQAMANT costs ahd diminishing aveilability of
disposal capmcity.

A.12.2 Policy usckiroun

The Nstionai Erwirormsntal Poliey Act of 1970
charged all federsl sgercies explicitly to "use sil
practicable means... to enhance the quality of
rerewable rescurces and approsch  the  meximum
attainable recycling of depletable remcurces® (42
USC 4331.0.6). EPA has had sdditionst suthority
sinca 1976 for paliey initistives to promots
manicipal solid weste reckction amd recyctimg,
including & apecific mandste to publich federsi
procuremant guidelfres for including the highest
precticable parcentages of recoversd materiaia in
products purchasad. By 1987, howsver, 1t had
produced only one such guideline, and 8 secord wee
promiigated (and four others promised) only safter
a 1987 lawsuit; seversl were producsd in 1988 and
1999, In practice, EPA has limited itx rote to
mockat sEOUNEE Of technical sssfstance to state e
local asgencies. Federal policy inftistives e
resource Comni timnts for WU mawgement, i even
for MSW research, have besn simost norexistant.

Primary poiicy resporaibflity for solid weate
wernagasent has tradftionaily rested with mnicipal
and county govermmnts, with some irvolvesent of
state Qoverramnts (Melosi, 1981, 1988). Thair
sxercise of this respormibility, however, is
pervasively influanced by EPA requilatory policies,

EPA requiremants in the 1970s led to the cessstion -

of opan burning wnd closing of dumps, tha
abardoragnt of moit ocesn Gaping, the sccumilstion
of greatly incressed quantities of ssh and sludge
from air water potlution controi squipment, ard
the diversion of waste stresss from sl chews
destinations inte a far seeller maber of sanitary
larifilin. Therefors, siong with population growth
and incroases in per capita comumption, these

policies contributed to the accetersted #1(1 rate
of existing landfills, which has precipitated tne
CUrrent crisis of waste disposal cagecity.

Similarly, more recent EPA policies -- both
existing and aticipated -- are MGng  the wejor
forces shapirg current locel decisiors in solid
wAALH Menagemant. These policies include presant
or propoaed EPA regulations ending the disposal of
hazardous wastes into sunicipsl temdfitls (RCRA
Subtitie C€); watting stringant stardards for
landffll cormtruction end operation and #inancial
stsurance for safe ¢losure (RERA Subtitle D); and
regulating emissions v meh  dispossl from
mricipel tolid waste combustion facilities, The
costs and restrictions imposed by thess setz of
regulations are probably the most fmpor tant
influsces, along with political opposition to rew
waste facilfty siting, driving the current trend
toward aggressive waste recetion tnd recygling.

The EPA Adninieteices in 1989 preosigeted an
explicit policy statowsnt onderging potiution
praventian through waste reduction a8 EPA's primmey
spproach te envirormantsl protection (EPA, 198%a).
The Strategic Plan prepered by EPA's Office of
Solid Waste and Emargency Resporme (OIVER) for FY
1992-199%  identififes as ita first goal the
minimization of the quentity and texicity of usate
crestsd by commrcial, domwstic, and gaverrmintal
activitien. [ty sacord cbjective, rext in priority
after encoursqing hazardous wete recuction sd
recycling, is to reduce the guantity of mnicipel
$0l{d wamte dispowed of or sent (9 combuation
devices from an estimatad 160 million torm in 1984
to 133 mflifon tone by 1992 (USEPA, 1988, 198%d).

In sddition to thess federsl policies directly
influencing local solid wasty saegewent decisiom,
saversl other potantial stretegies for solid wekte
reduction sre exclusive prerogatives of the fodersl
rather than local goverrmmnts. These inciude
quality, labelling, and peckaging standerds for
many products sold in interstate commerca; fecderal
procurelent standards, o8 the federsl goverrment is
probably the single largest customer for marw
products; federal tax policies wxd subsidies (for
inmtance, third-cluss postal rates); wwd policies
for forest products and minerais extraction, many
of which underprice or subsidize the extraction of
virgin smtecisls that compete sgainst waste
reduction snd recycling of meterfsis already in e
(Kovacs, 1988).

S5ome poticies aimply asre wore effectively
administersd by the fedarsl goverrmant than by
state wwdl  locsl asgencies. Examplas include
erwirormmntally harmful  trade standerds  for
procucts, such s excessive brightress standerde
for paper products (which incresss water pollution
e to chlorire blasching ang limit tha use of
recycled paper fibere); deposit/refusl systam for
sy tatfionelly smrketed products; snd restrictiors
on the heavy-satal content of Consumer products.

Finatily, proposails have been mmds that EFA uss
focderal wercates to force sTates to sslure —re
aggressive aiting of incinerstors and Lamafill



U.5. Envirormental Protsction Agency.
Strategien for Risk Recuction Research,
SAR-EC-O40E (Science Advisory Board,
1988, Apperdix E).
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Marketplace. Report No. EPA/530-5W-39-066.

U.S. Enviroreental Protection Agency. 1989,
Characterization of Products Containing Lead of
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A13 Pesticides

A.13.1 Risk Background

Pnticidli‘ are desigred to  control  Living

organisms. It should come as Little surprise that
uintended affects, often involving mon-target
organismk, sre common once pasticides sre relessed

delibarately into the environment. This is
particularty trum when compared with other
erwirormmmtal issuss under EPA's  aendate, as

confirmed in EPA's original unfinished i
report, where pasticide risks ranked in the highast
CAtEgory. .

Pesticides can cause unintended health risks to
pasticide spplicators and farwwockers, snd o the
general population through the food supply, through
contamination of grounduater and surface water, el
through air contmmiration (sprey drift and
volatilization), sl through long rang trangport.
Pesticicen may also cmme ecological risks by
direct exposure to non-target organisss andl by
contaminating sofl, water, air, plant mtter, and
pests cormumed by wildlife (WRC, 1987 andt EPA,
1988).

Thare are sbout 850 active pesticide ingredients in

procuction thyt potentisily can caume seslogical or
neslth right’ (EPA, 1983). In addition, there are
hundreds of pesticideily inert, But net

toxicotogicatly inert, compounds which are mixed

with the active ingredients ta meke formulated
pesticide products. Products registered at the

1

Feceral level have rumbared as mary ss 50,000 (ERa,
1589), Examples of pagricioe inerts inciude
methylere chiorice, formaldebyde, anrd  other
solvents or carriers, some of which have Deen shown
to have potential- or  actual  hesith and
envirormental Fisks, Risks frow pesticides result
from both sctive and ivwet paaticidal ingredients.

About 1.1 billion pounds of conventionsl active
pasticide ingredients are ussed in the United States
each yesr., The agricultural sactor sccounts for
about 75 percent of peaticide  usage; the
industrisl, commercial, asnd SOWITESNT  SECTOTS
account for sbout 13 percent; and the remaining 7
parcent is used in homes and garcens. Pesticide
usage consists of about 58 percent herbicides, 26
parcent insecticices, and 12 parcent fungicides.
There are sbout 1 million certified private
pesticide spplications (moatly farsers) and about
250 cthousand certifisd commsrcisl peticide
appl icators (EPA, 1989).

EPA's Pesticide Program categarizes pesticides
according to the following uses:

a) Agriculture (including facms and greanhases )

b} Poat harvest ule

r

¢) Urben (including household and garden use)

d) Other ron-food uses (including enti-fouling
paints, structural pest contral, disinfectants,
wood pressrvatives, forests, right of ways,
ryrsaries, and spuatic spplications for wesd sml/or
imsect control).

Thase uses of pesticices result In differing
exposure scanatios, A wide range of strategies can
be pursued to reduce exposuce to and risks from
pasticices.

A.13.2 Policy Backgrounsd

of all EPA's reguistory programs, the pesticice
progras is the oldest. Lorg before EPA wes formed
in 1970, pesticicdes ware registered under a» USDA
liceaing regime. Over the yesrs, the pesticice
regulatory program has changed from & prograam
desigrad To ensure efficacy to a progral which has
& stromg risk reduction cOMPONRENT. Howaver, Tha
pasticide program still differs significantly from
maat of EPA's ather prograil.

First, the Congresaional/tegislative tin is to the
Agriculture Committess, not the Erwi roremntal
Committess. Sécond, the program applies to a
single class of substances scross all the madia in
which thay say occur. For exasple, pasticide use
has major implicatiors for EPA'S wetland progras,
mon-paint sauce progrim, groundweter progras, ard
indoor air program. Yat uwntil recently,
integration mschanisam were not strong. Third,
regulations under the progrem are to b based on
camparison of risks ad barmfits, unlike
techmology-based or risk-based progrees Llike EPA'R
major afr, water, arcd WEste programs. Fourth,
while the pesticide progras has the lwgel frammwori



S.12.4  Create deposit/refund systems for Tires,
batteries, car hulky, uted ail and pacikaging
containers., M|

e. Local planning for old facilities, Mary stete

arvl local goverrments do nof now have sffecrive
prograum 1o sapurs sdecliate futyre capacity for
solid waste menagement. EPA could play a useful
information trarafer role by fdentifying successful
strategies and disssminating informetion sbout them
cToeven apporting temporary trsrsfers of staff
meRbers to halp other states esulate them -- (o
athar stetes and local goverrments. Exsmples might
fnclude  regotisted  siting procedures (¢.9.
Wiscorain's), risk communicstion strategios,
regioral  cooperative feciiity development, and
locel capacity mandstes such ss Florida's wsnd
Californis*s. EPA could also provide trainimng
assistance for state and  local  solid  weste
plannars, s category of professionals who have not
existed in most commnities and mANY states, byt
who nouw are widely needed,

The major uwclved problem, howsver, iz  the
declining empacity of permitted waats M o t
argd dispoasl facilities ss old facilities reach
their capacitions and fow rew ores sre sited. One
aption for EPA would be to seek a federsl statute
mencating that each stats sssure waCLATE Capacity
for ite solid waste stremms, backed by threats of
federal furd withdrawals, similar to the sendate
that now aexiats for hazerdous wsste disponsl
copacity. It is not yet clewr that such mancates
are effective, howsver, nor that thers fa ary
funcamental reason why all such wastes thould be
disposed of in the state of origin. Lacking such
jmtification, such policies would represent 4
major rem fedarsl intrusion Intg a pelicy arema in
which state and local goverrments have historical
primecy,

5.12.5 Encoursge better state snd locsl plamning
for solid wente managesent capscity, INFO, REGS,
™
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d. Develop safer home use of pesticides. A chird
stratagy oprion is for EPA to reguiate Qirestly the
pracrices of Large pemticide Aere, The peaticice
program  has Seen  and will  contirme te  be
implemonted by the Atates. However, Thers are very
fow Feceral attempts to set minimm requiresnts to
grotect health anc the envirorment that stl states
Mt Adopt. Since state bBoundaries are not
effuctive in stopping ewirontsl pollution in
fish, groundwater, or food procucts, samk Federsl
recpiremants for users may be Appropciats. These
mors corvantional commend and controt reguirssents
could mim to create imncentives for reduced
pesticide use angd early identification of ew
ervirorwental probless,. Some specitic ideas to
implament this strategy include:

1. Require large volume users of pesticides to
carry ervirormentsl impairent Lfsbility imsurance
to covar third party clatme and clean-up Coats.

2. Recuire  =xtrs  Licensing/certification

procedurss for usa of pesticicdes in sersitive
ervirorments, through a prescription approach, for
exanple,

¥. Reqire large voluma uysers of pesticides in

cortain seraitive wwirorments o do grourdustsr or

surface water monitoring or to gt storueter
discharge parmits. ‘

4. Require larges volumm usars of pasticides to
contract for indepandent pesticice e asdits with
4 goal of minimizing pesticide use,

Thesa  spproaches  would  require  axtendive
distumsions with states and other agencies, It
wotid be usafyl to pilot them in an interestmsd
state. Despite the difficulty of imponing
scditional use controls, these controls are tikely
to be most effective in directly reducing peaticicde

- usepe In sensitive sreas. As such, thay directly

tie in with the types of strategies which will
sddrass probiems n wetlands, nov-point sources,
habitat sltaration, and estusries/coastal waters.

5.13.3 Regulate the practices of lerge pesticice
users, particularly in seaitive swironmsnts,
REGS, ENF, AP

A final strategy for EPA irwolves homm users of
pegticides. It sppesrs that hossh ukd both {reoocs
wd outdoors often grossly excesds recewssry
leveis, Enonledgs of hale use patterrs  and
resulting risks is quite limited; an sppropriats
firat step for EPA might D to corchet survys o
uncirstand corsumer practicss. Oncd the sosat
dargercus practices sre icentified, effort might
shift to desipgning outreach strategies that would
sffectively commnicate to purchasers the risks to
the holscwars themeives ad  to Brosder
i ronment--of  household pesticide use. A
strategy involying product labeling, mdvertising
snd other informstional displays at the point of
purchase, snd parhaps product reforaulation should
e developed to alicit safer behavior by hom
UEETrE.
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5.13.4 Lesrn more about home use of pesticides,

ard develop ways to sncourage safer practices.
AT, [NFO
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te comtrol use through manyfacturing saie ard
transport, 1T has no current autharity to control

esticide manufecture, Like ity chemical
counterpart, the Toxic Subgtances Control  Act
(TSLA). In fact, the agency having the moat

influence on the pesticide-using commnity is USDA,
nat EPA.  [nformation received by sers in the - 11
through USDA extersion sgents, resssrch and date
cotlection efforta--has typically focused on
incressing crop production and Aality, which may
have conflicted with erwircormental protection,
Finally, the enforcemsnt mechanisms crafted in
FIFRA are noticeably wesker tham in sli other EPA
Statutes, This combires with 8 state
implementation framswork that provides for very
little Feomral guidence or oversight or stats
reporting.

A-13.3 Pogpible Strategy options

The first possible strategy option is for EPA
asctively to encoursge the reduced e of paaticides
(MRC, 1989). Tha volume of pesticide usage im our
country cantinues to grow (EPA, 1989). Whila safer
pesticides are claariy a highly desirsble goal,
less pesticide uge wilt moat directly help achieve
reduced expoyure and servirormentsl burden as well
a8 pollution prevention (EPA, 1983). To N ourage
farmars im this arss, higher prices could be
devetioped for organically grow procducts snd mors
acrenge sllotsent could ba given tham, This can be
schieved by:

1. Providing incentives for incressed farmar use
of integrated pest saragement (1PM) or low gt
sustairable agricultures (LISA}) asz mesrs for
reducing the gereral use of pesticides. This
includes encouraging the use of bictogicelly-bazad
pesticides (such ss microbials and biochemicals)
that are compatible with both spproaches end may bw
preferred alterratives to conventional chemical
pesticides (NRC, 1989),

2. Getter echucating fermers sbout how Llittlae
peaticide they really need to usa.

A strategy 1o encoursge ferwmrs to use IPW and L[5A
should alse include a pian to sncoursge  the
development and Federsl registration of preferred
safer siternatives.

A, ne in

There are » bromd spectrul of BSrket incentives
which can be upell 0 ecourage IPW. Varfous typas
of foos or grants with paymint structures to rewsrd
specific behavier are one approach, EPA could

cormider using wsuch  approaches only  within
particular semitive gecgraghical sress. An
alterrative to fess or grents s targeted

desoretration or pilot progrems. Once dats begirs
to smrge, EPA could take en active role in helping
USDA dissaminate the deta. EPA should re-examine
the positive.- role it can play in providing
oversight inputs inte Land Gramt College
activiries, One berefit to EPA of participating
more eatersively in [PM resasrch is that EPA couid
then more actively use that dats im its re-
registration process. [PM can be consicered in the
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alternatives arglysis that EPA doss ay part of irs
risk/benefit  balancimg., EPA can migo comg i der
aggressively encouraging the use of pasticices sucn

A% microorganiame and  biochamicals that  are
compatible with [pM,
b, h r f Another

strategy optioan is rto work more amtively zo
prohibit unnecessary use of pawticioes. The
COMMITiC use of pesticices is one EXEADLE.  Tr some
cages, thiw will require changes in statutes or
regulations of other agencies, tuch as with USDA
stawlards  for food grading, Inter-sgency
coordinstion and public sducation would be
important if cosmetic uses of pesticides wers to be
discoursged. Another ares of potentisi sttentian
is efficacy data. EPA could require pesticide
RANUFRCTUTrErS OF very Large volume usery to P ociuc g
sfficacy dete to justify contirued wie. Efficacy
dats requiremsnts coyld be targeted to seraitive
srvirormental  arsas  or  particyler PR ticice
ingtedients where dets is ireufficient or safer
substitutes exist, EPA might reduire cobperison of
product perforsence dats to show yield amd ity

chargas with & veriety of crop proguction
technicques  (alternative chamicals, [PM, an
organic), Registratiors could surwmat untess

efficacy data were produced.

Encourage reduced use of peaticides by
providing incentives for fere use of integreted
PeEt  managemnt  (IPM), end by prohibiting
unhecelsary uses. PP, SET, AP, MI, INFO, RECS

$.13.1

- r i The secord
stratedy option addressas the newd for more pubiic
knowledge and involvemsnt in pesticide usage. A
knowtedQueble commnity can have » significant
affect on practices chat affect the locat
erwircrment in undesirsble ways., Experisce has
8150 shoun that pess pressure can fesult in pecple
or companies behaving in a more mubticly scteptable
syvwr than they might if their stiors wars kept
private. The SARA Titte 111 chemicsl reporting
program  and the respories of compemies  ard
communities is a goad exsmple of this process.

We pxigest that EPA develop a right-to-khow progras
regarding pesticice use modeled after the SARA 313
program. I[f such reporting cwwot be required
Ut SARA or FIFRA, reu legislation wmight e
recquired, The progrem could have several
components.  Major users could e required to
report shnually on the pesticide quantities used
Wl purposas  sarved, Tha reports shayld ba
pubiicly aveilable. EPA could develop a phased
reporting program, aginnirg with high volume wmers
for specific pesticides of concern or wpecitic
s, EPA could aiso reqguire thess major ussrs to
develop and maka publically svailable their plam
10 reduce future use of peaticices.

5.13.2 Create » right-to-know progras regarding
pesticide use by large sgricultural firss.
Encourage irndmtrisl sudits of thesa facilitiss.
PR, INFO, AP
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$.4.1 Provide state and local governments with technical
information to help them address indoor air pollution. S&T, INFO

5.4.2 Work with other agencies to regulate products that cause
indeor air problems, PP, INFO, REGS

S.4.3 Establish ventilation requirements for new and existing
homes. REGS, EP, TH

S.
5

4,4 Develeop better instruments to diagnose sick buildings.
&T | .

¢zope Depleting Substanceg
S.5.1 Strengthen the Montreal Protocel to virtually eliminate
use cf CFUs and halons. PP, FOR

5.5.2 Help other countries develop ozone-safe technelogies, PP,
FOR

8.5.3 Support recycling and reuse of CFCs and development of
safe alternatives. PP, S&T, INFO, MI, TAX <

COs 2 and Global Warming

S$.6.1 Understand bettar the potential for glcbal warming and its
impacts. SaT

S.6.2 Increasa research on ways of preventing and adapting to
global warming. S&T .

§.6.3 Slow global warming through energy conservation. PP, MI,
EP, TAX

S.6.4 Promote non-fossil and non-carbon energy technologies.
PP, S&T, EP

S.6.5 Reduce CO, accumulation in the atmosphere by creating
incentives to preserve and enhance the world's forests. MI, TAX,
NR, FOR

5.6.6 Pursue an intarnﬁtianal agreement on greenhousae gases.
FOR

S.6.7 Reduce use of CFCs and halons (5.5 strategies). PP, 5&T,
INFO, MI, TAX, FOR

$.7.1 Modify national agricultural policy to reduce nonpoint
source polliution. PP, S&T, INFO, MI, AP
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AA.]l BSTRATEGY OPTIONS BORTED BY ENVIRONMENTAL PROBLEMS
Criteri i o ta

S.1.1 Use marketable permits to lower costs and spur innovation
in reducing acid rain. MI, EP

$.1.2 Reduce VOC emissions through deposit-refund programs,
taxes or marketable permits., PP, MI

S$.1.3 Alter state utility rate structures to persuade utilities
to sell conservation rather than BTUs. PP, MI, EP, TAX

S.1.4 Reduce energy use in transportation through a gasoline tax
and tighter CAFE standards. PP, MI, REGS, EP, TH, TAX

5.1.% Establi=h mbre remote monitors for ozone. S&T

5.1.6 Further investigate the relative roles of VOCs and NOx in
ozone formation, S&T

Toxic Air Pollutants

S.2.1 Reduce auto emissions by reducing vehicle miles travelléd
-- through better land use planning, car pooling, and mass
transit alternatives. PP, INFO, EP, TH

3.2.2 Promote the use of clean and alternative fuels in cars and
trucks. PP, REGS, EP, TH

$.2.3 Require process audits of manufacturers to find fugitive
sources of pollution, leaks in.piping, and other preventable
releases., PP, ENF

5.2.4 Reduce use of solvents in consumer products. PP, INFO,
REGS

Radon

S5.3.1 Ensure that homeowners understand radon risks by requiring
testing before properties can change hands., INFO, MI, TH

S.3.2 Improve techniques of communicating radon risks so public
can makea informed decisions. S&T, INFO

5.3.3 Require radon inspections for schools and certain other
buildings. REGS, TH

5.3.4 Establish airflow and radon protection standards for new
buildingg. REGS, TH

5.3.5 Increase knowledge base for radon, including exposure
patterns, epidemiology, and mitigation techniques. S&T
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Ha do Waste

S.11.1 Use EPA's authorities broadly and creatively to reduce
the generation of hazardous wastes. PP, INFO, REGS, ENF

§.11.2 Help states achieve adequate treatment and disposal
capacity —-=- by ensuring that waste reduction goals are met, and
by adding new facilities if necessary. PP, INFQ, REGS

5.11.3 Support the "product stewardship" idea =-- a manufacturer
has a responsibility to contribute to appropriate use, reuse,
recycle, and disposal of his products. PP, INFO, MI, NR

S.11.4 Simplify RCRA regulations and provide a more flexible
array of hazardous waste management standards. REGS

5.11.5 Identify contaminated waste sites posing immediate
threats and quickly bring them under contrel. REGS, ENF

5.11.6 Address future risks from contaminated waste sites by
developing and applying permanent cleanup technicues. S&T, REGS,
ENF ‘
8.11.7 Encourage site cleanup by third parties through ?
enforcement and usae of reascnable settlement procedures. REGS,
ENF .

S.12.1 Reduce toxic materials in consumer products and expand
markets for recovered materials. PP, INFO, MI, REGS, ENF, NR

$.12.2 Eliminate federal standards, subsidies and procurement
specifications that discourage waste reduction and recycling.
PP, MI

§$.12.3 Tax wastes and virgin materials to promote waste
reduction and recycling. MI, TAX, NR '

§.12.4 Create deposit/refund systems for tires, batteries, car
hulks, used oil and packaging containers. MI

$.12.5 Encourage better state and local planning for solid waste
management capacity. INFO, REGS, TH

P icid
$.13.1 Encourage reduced use of pesticides by providing

incentives for farm usa of integrated pest management (IPM), and
by prohibiting unnecessary uses. PP, ST, INFO, REGS, AP
g

5.13.2 Create a right-to-kﬁow program regarding pgsticide use by
large agricultural firms. Encourge industrial audits of these
facilities. PP, INFOQ, AP

107



3.7.2 Focus EPA and State water Programs more on enhancing water
quality and less on permitting point sources. REGS, NR, AP

5.7.3  Support state and local efforts to control land uses that
generate nonpoint source pollution. PP, S&T, INFO, AP, NR

Wetlands

5.3.1 Remove economi¢ incentives for development in wetlands.
MI, AP, TH, TAX, NR

S.8.2 Develop new funding sources for federal acquisition and
management of wetlands. NR

$.8.3 Reform conventional wetlands regulation. REGS, ENF, TH

5.8.4 Consider direct and indirect impacts in Environmental
Impact Statements for Federal floed control and drainage
projecta. INFO, NR

Estuaries and Coasta)l Waters

$.9.1 Manage estuaries as integrated systems; avoeid focusing
only on water quality. S&T, AP, TH, HR : H

5.9.2 Protect estuaries from accumulation of pollutants
transported long distances through general waste reduction and
pollution prevention efforts. PP

S.9.3 Develop ecologically protective and cost-effective

technologies to manage contaminated sediments in estuaries. S&T

Habitat a) .

3.10.1 Develop a nationwide inventory and preservation plan for
important habitats, NR

5.10.2 Restrict Federal activities that contribute to
development of ecologically important areas. MI, REGS, AP, TH,
TAX, NR

§.10.3 Dramatically increase Federal acquisition of important
ecological areas and open space. NR

3.10.4 Idaentity importanﬁ habitats now in Federal ownership and
manage them to preserve ecological communities. NR

5.10.5 Support state, local, and private efforts to preserve

important habitat araas through tax breaks and technical
assistagsp. 5&T, MI, TH, TAX, NR
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AA. 2 STRATEGY OPTIONS lBORTED ICCDR.DING T™O TOOLS
POLLUTION PREVENTION - PP

$.1.2 Reduce VOC emissions through deposit-refund programs,
taxes or marketable permits. PP, MI

S.1.3 Alter state utility rate structures to persuade utilities
to sell conservation rather than BTUs. PP, MI, EP, TAX

5.1.4 Reduce energy use in transportation through a gasoline tax
and tighter CAFE standards. PP, MI, REGS, EP, TH, TAX

S.2.1 Reduce autc emissions by reducing vehicle miles travelled
-- through better land use planning, car peoling, and mass
transit alternatives, PP, INFO, EP, TH

S.2.2 Promote the use of c¢lean and alternative fuels in cars and
trucks. PP, REGS, EP, TH

8.2.3 Require process audits of manufacturers to find fugitive
sources of peollution, leaks in piping, and other preventable
releases., PP, ENF . _ .
$.2.4 Reduce us of solvents in consumer products. PP, INFO,
REGS

S.4.2 Work with other agencies to regulate products that cause
indoor air problemsa. PP, INFO, REGS

$.5.1 Strengthen the Montreal Protocol to virtually eliminate
use of CFCs and halons. PP, FOR

$.5.2 Help other countries develop ozone-safe technolegies, PP,
FOR

5.5.3 Support recycling and reuse of CFCs and development of
safe alternatives. PP, S&T, INFQ, MI, TAX

$.6.3 Slow global warming through energy conservation. PP, MI,
EP, TAX

S.6.4 Promote non-fossil and non-carben energy technologies.
PP, S&T, EP

§.6.7 Reduce usa of CFCs and halons (S.5 strategies). PP, S&T,
INFO, MI, TAX, FOR

§.7.1 Modify national agricultural peolicy to reduce nonpoint
source Egllution. PP, S&T, INFO, MI, AP

$.7.3 Support state and local efforts to contreol land uses that
generate nonpoint source pollution. PP, 35&T, INFOQ, AP, NR
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5.13.3

Regulate the practices of large pesticide users,

particularly in sensitive environments. REGS, ENF, AP

5.13.4

Learn more about home use of pesticides, and develeop ways

to encourage safer practices. S&T, INFO



5.6.2 Increase research on ways of preventing and adapting to
global warming. S&T

5.6.4 Promote non-fossil and non-carbon energy technologies.
PP, S&T, EP

5.6.7 Reduce use of CFCs and halons (5.5 strategies). PP, 3&T,
INFO, MI, TAX, FOR

S.7.1 Modify national agricultural policy to reduce nonpoint
source pollution. PP, S&T, INFO, MI, AP

'§.7.3 Support state and local efforts to control land uses that
generate nonpoint source pellution. PP, S&T, INFO, AP, NR

$.9,1 Manage estuaries as integrated systems; avoid focusing
only on water quality. S&T, AP, TH, NR

5.9.3 Develop ecologically protective and cost-effective
technologies to manage contaminated sediments in estuaries. S&T

$.10.5 - Support state, local, and private efforts to preserve -
important habitat arsas through tax breaks and technical :
assistance. S&T, MI, TH, TAX, NR

§.11.6 Address future risks from contaminated waste sites by
developing and applying permanent cleanup techniques. S&T, REGS,
ENF

$.13.1 Encourage reduced use of pesticides by providing
incentives for farm use of integrated pest management (IPM), and
by prohibiting unnecessary uses. PP, S&T, AP, INFO, REGS

5.13.4 Learn more about home use of pesticidas,land devalop ways
to encourage safer practices. S&7T, INFO ‘

PROVISION OF INFQRMATION - INFO

8.2.1 Reduce auto emissions by reducing vehicle miles travelled
-- through better land planning, car poeling, and mass transit
alternatives. PP, INFO, EP, TH

$.2.4 Reduce us of solvents in consumer products. PP, INFO,
REGS

§.3.1 Ensure that homeocwners understand radon risks by regquiring
tasting before properties can change hands. INFO, MI, TH

$.3.2 Ipprove techniques of communicating raden risks so public
can ma informed decisions. S&T, INFO

§.4.1 Provide state and local governments with technical
information to help them address indoor air pellution. S&T, INTFO
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3.9.2 Protect estuaries from accumulation of pollutants
transported long distances through general waste reduction and
pellution prevention efforts, pp

5.11.1 Use EPA's authorities broadly and creatively to reduce
the generation of hazardous wastes. PP, INFO, REGS, ENF

$.11.2 Help state achieve adequate treatment and disposgal
capacity == by ensuring that waste reduction goals are met, and
by adding new facilities if necessary. PP, INFO, REGS

§.11.3 Support the "product stewardship" idea ==« a manufacturer
has a responsibility to contribute to appropriate use, reuse,
recycle, and disposal of his products., PP, INFO, MI

5.12.1 Reduce toxic¢ materials in consumer products and expand
marksts for recovered materials. Pp, INFO, MI, REGS, ENF

$.12.2 Eliminate federal standards, subsidies and procurement
specifications that discourage waste reduction and recycling.
PP, MI

$.13.1 Encourage reduced use of pesticides by providing
incentives for farm use of integrated pest management (IPM), and
by prohibiting unnecessary uses. PP, S&T, AP, INFO, REGS

5.13.2 Create a right-to~know program regarding pesticide use by

large agricultural firms. Encourage industrial audits of these
facilities. PP, INFO, AP

SCIENTIFIC AND TECHNICAL MEASURES - S&T
$.1.5 Establish more remote monitors for ozone. S&T

$.1.6 Further investigate the relative roles of VOCs and NOx in
ozone formation. S&T

§.3.2 Improve techniques of communicating radon risks so public
can make informed decisions. S&T, INFO

5.3.5 Increase knowledge base for radon, including exposure
patterns, epidemiology, and mitigation techniques. S&T

5.4.1 Provide state and local governments with technical
information to help them address indoor air pollution. S&T, INFO

S.4.4 Develop better instruments to diagnose sick buildings.
S&T

$.5.3 Support recycling and reuse of CFCs and development of
safe al€ernatives. PP, S&T, INFO, MI, TAX

$.6.1 Understand better the potential for global warming and its
impacts. S&T
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S.1.2 Reduce VOC emissions through deposit-refund progranms,
taxes or marketable permits. PP, MI

5.1.3 Alter state utility rate structures to persuade utilities
to sell conservation rather than BTUs. PP, MI, EP, TAX

S.1.4 Reduce energy use in transportation through a gasoline tax
and tighter CAFE standards. PP, MI, REGS, EP, TH, TAX

§.3.1 Ensure that homeowners understand radon risks by requiring
testing before properties can change hands. INFO, MI, TH

5.5.3 Suppert recycling and reuse of CFCs and development of
safe alternatives. PP, S&T, INFO, MI, TaX

$.6.3 8Slow global warming through energy conservation. PP, MI,
EP, TAX

§.6.5 Reduce CO, accumulation in the atmosphere by creating
incentives to preserva and enhance the world's forests. MI, TAX,
NR, FOR

S$.6.7 Reduce use of CFCs and halons (S$.5 strategies). PP, S&?,
INFO, M1, TAX, FOR :

§.7.1 Modify national agricultural policy to reduce nonpeint
source pollution. PP, S&T, INFO, MI, AP

5.8.1 Remove economic incentives for develcpment in wetlands.
MI' APp TH' TAXI NR

£.10.2 Restrict Pedaeral activities that contribute to

, developmnnt of ecologically important areas. MI, REGS, AP, TH,

TAX, NR

$.10.5 Support state, local, and private efforts to praserve
important habitat areas through tax breaks and technical
assistance. S&T, MI, TH, TAX, KR

8.11.3 Suppeort the "product stewardﬂhip" idea -- a manufacturer
has a responsibility te contribute to appropriate use, reuse,
recycle, and disposal of his products. PP, INFO, MI

§.12.1 Reducas tuxic'natariala in consumer preoducts and expand
markets for rscovered materials. PP, INFO, MI, REGS, ENF

$.12.2 Eliminate federal standards, subsidies and procurement
spacifications that discourage waste reduction and recyeling.
PP, MI

$.12.3 “fﬁx wastes and virgin materials to promote waste
reduction and recyeling. MI, TAX
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5.4.2 Work with other agencies to regulate products that cause
indoor air problems. PP, INFO, REGS

5.5.3 Support recycling and reuse of CFCs and development of
safe alternatives. PP, S&T, INFO, MI, TAX

5.6.7 Reduce use of CFCs and halons (8.5 strategies). PP, SaT,
INFO, MI, TAX, FOR

5.7.1 Modify national agricultural policy to reduce nonpoint
source pollution. PP, S&T, INFQ, MI, AP

$.7.3 Support state and local efforts to control land uses that
generate nonpoint source pollution. PP, S&T, INFO, AP, NR

$.8.4 Consider direct and indirect impacts in Environmental
Impact Statements for Federal flood control and drainage
projects. INFOQO, NR

S.11.1 Use EPA's authorities broadly and creatively to reduce
the generation of hazardous wastes, PP, INFO, REGS, ENF
5.11.2 Help state achieve adequate treatment and disposal :
capacity -- by ensuring that waste reduction goals are met, and
by adding new facilities if necessary. PP, INFO, REGS

$.11.3 Support the "product stewardship" idea =-- a manufacturer
has a responsibility to contribute to appropriate use, reusea,
recycle, and disposal of his products, PP, INFO, MI

5.12.1 Reduce toxic materials in consumer products and expand
markets for recovered materials. PP, INFOQO, MI, REGS, ENF

$.12.5 Encourage better state and local planning for solid waste
management capacity. INPO, REGS, TH

5.13.1 Encourage reduced use of pesticides by providing
incentives for farm use of integrated pest management (IPM), and
by prohibiting unnecessary uses. PP, 3&T, AP, INFO, REGS

S.13.2 Create a right-to-know program regarding pesticide use by
large agricultural firms. Encourage industrial audits of these
facilities. PP, INFO, AP

3.13.4 Learn more about home use of pesticides, and develop ways
to encourage safer practices. S&T, INFO

MARKET INCENTIVES - MI
S.1.1 USe marketable permits to lower costs and spur innevation
in reducing acid rain. MI, EP
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$.11.7 Encourage site cleanup by third parties through
enforcement and use of reasonable settlement procedures. REGS,
ENF

§.12.1 Reduce toxic materials in consumer products and expand
markets for recovered materials., PP, INFO, MI, REGS, ENF

8.12.5 Encourage batter state and local planning for sclid waste
management capacity. INFO, REGS, TH

$.13.1 Encourage reduced use of pesticides by providing
incentives for farm use of integrated pest management (IFM), and
by prohibiting unnecessary uses. PP, S&T, AP, INFO, REGS

$.13.3 Regulate the ptacticaa of large pesticide users,
particularly in sensitive environments. REGS, ENF, AP

ENFORCEMENT - ENF

$.2.3 Require process audits of manufacturers to find fugitive
sources of pollution, leaks in piping, and other preventable
releases, ' PP, ENF

-

$.8.3 Reform conventional wetlands requlation. REGS, ENF, TH:

S.11.1 Use EPA's authorities broadly and creatively to reduce
the generation of hazardous wastes. PP, INFO, REGS, ENF

$.11.5 Identify contaminated waste sites posing immediate
threats and quickly bring them under control. REGS, ENF

5.11.6 Address future risks from contaminated waste sites by
developing and applying permanent cleanup techniques. S&T, REGS,
ENF

$.11.7 Encourage site cleanup by third parties through
enforcement and use of reasonable sattlement procedures. REGS,
ENF

5.12.1 Reduce toxic materials in consumer products and expand
markets for recoverad materials. PP, INFO, MI, REGS, ENF

S.13.3 Regulate the practices of large pesticide users,
particularly in sensitive environments. REGS, ENF, AP
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3.12.4 Create deposit/refund Systems for tires, batteries, car
hulks, used oil and Packaging containers. MI

CONVENTIONAL REGULATION - REGS

5.1.4 Reduce energy use in transportation through a gasoline tax
and tighter CAFE standards. PP, MI, REGS, EP, TH, TAX

5.2.2 Promote the use of clean and alternative fuels in cars and
trucks. PP, REGS, EP, TH

S.2.4 Reduce us of solvents in consumer products. PP, INFO,
REGS

$.3.3 Require radon inspections for schools and certain other
buildings., REGS, TH

S.3.4 Establisih airflow and radon protection standards for new
buildings. REGS, TH

5.4.2 Work with other agencies to regulate products that cause
indoor air problems. PP, INFO, REGS

5.4.3 Establish ventilation requirements for new and existing’
homes. REGS, EP, TH )

§.7.2 Focus EPA and State water programs more on enhancing water
quality and less on permitting point sources. REGS, NR, AP

5.8.3 Reform conventional wetlands regulation. REGS, ENF, TH

5.10.2 Restrict Federal activities that contribute to
development of ecologically important areas. MI, REGS, AP, TH,
TAX, NR .

S.11.1 Use EPA's authorities broadly and creatively to reduce
the generation of hazardous wastes. PP, INFO, REGS, ENF

3.11.2 Help state achieve adequate treatment and disposal
capacity =-- by ensuring that waste reduction goals are met, and
by adding new facilities if necessary. PP, INFQ, REGS

$.11.4 Simplify RCRA regulations and provide a more flexibla
array of hazardous waste management standards. REGS

S$.11.5 Identify contaminated waste sites posing immediate
threats and quickly bring them under control. REGS, ENF

5.11.6 Address future risks from contaminated waste sites by

developing and applying permanent cleanup techniques. S&T, REGS,
ENF
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5.13.2 Create a right~to-know progran reqérdinq pesticide wuse
by large agricultural firms. Encourage industrial audits of
these facilities. PP, INFO, AP

S.13.3 Regulate the practices of large pesticide users,
particularly in sensitive environments. REGS, ENF, AP

S.1.4 Reduce energy use in transpertation through a gascline tax
and tighter CAFE standards. PP, MI, REGS, EP, TH, TAX

$.2.1 Reduce auto emissions by reducing vehicle miles travelled
== through better land planning, car pooling, and mass transit
alternatives. PP, INFO, EP, TH

$.2.2 Promote the use of c¢lean and alternative fuels in cars and
trucks. PP, REGS, EP, TH ' '

§.3.1 Ensure that homeowners understand radon risks by requiring
testing before properties can change hands. INFO, MI, TH

£.3.3 Require radon insﬁections for schocls and certain other
buildings. REGS, TH

$.3.4 Establish airflow and radon protection standards for new
buildings. REGS, TH

S.4.3 Establish ventilation requirements for new and existing
homes. REGS, EP, TH .

'S.8.1 Remove economic incentives for development in wetlands.
MI, AP, TH, TAX, NR |

S.8.3 Reform conventional wetlands regulation. REGS, ENF, TH

§.9.1 Manage estuaries as integrated systems; avoid focusing
only on water quality. S&T, AP, TH, NR

5.10.2 Rastrict Federal activitiés that contribute to
development of ecologically important areas. MI, REGS, AP, TH,
TAX, NR

5.10.5 Support state, local, and private efforts to presarve
important habitat areas through tax breaks and technical
assistance. S&T, MI, TH, TAX, NR

$.12.5 Encourage better state and local planning for solid waste
managemetit capacity. INFO, REGS, TH
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AA.3 STRATEGY OPTIONS SORTED ACCORDING TO POLICIES

ENERGY POLICY - EP

§.1.1 Use marketable permits to lower cests and spur innovation
in reducing acid rain. MI, EP

5.1.3 Alter state utility rate structures to persuade utilities
to sell conservation rather than BTUs. PP, MI, EP, TAX

S.1.4 Reduce energy use in transportation through a gasoline tax
and tighter CAFE standards. PP, MI, REGS, EP, TH, TaX

5.2.1 Reduce auto emissions by reducing vehicle miles travelled
-- through bhetter land planning, car pooling, and mass transit
alternatives., PP, INFO, EP, TH

$.2.2 Promote the use of clean and alternative fuels in cars and
trucks. PP, REGS, EP, TH

5.4.3 Establish ventilation regquirements for new and existing
homes. REGS, EP, TH

5.6.3 Slow global warming through energy conservation. ﬁP, Hi,
EP, TAX

$.6.4 FPromote non-fossil and non-carbon energy tachnologies.
PP, S&T, EP

AGRICULTURAL POLICY —~AP

S.7.1 Modify national agricultural policy to reduce nonpoint
source pollution. PP, S&T, INFQ, MI, AP

$.7.2 Focus EPA and State water programs more on enhancing water
quality and less on permitting point sources. REGS, NR, AP

5.7.3 Support state and local efforts to control land uses that
generate nonpoint source pollution. PP, S&T, INFO, AP, NR

5.8.1 Remove economic incentives for development in wetlands,
MI, AP, TH, TAX, NR

5.9.1 Manage estuaries aé integrated systems; avoid focusing
only on water quality. S5&T, AP, TH, NR

$.10.2 Restrict Federal activities that contribute to
development of ecologically important areas. MI, REGS, AP, TH,
TAX, NR

§.13.1 Encourage reduced use of pesticides by providing
incentives for farm use of integrated pest management (IPM), and
by prehibiting unnecessary uses. PP, S&T, AP, INFO, REGS
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S.9.1 Mapage estuaries as integrated systems; avoid focusing
only on water quality. S&T, AP, TH, NR

5.10.1 Develop a nationwide inventory and preservation plan for
important habitats. KR

$.10.2 Restrict Federal activities that contribute to
development of ecoloqically important areas. MI, REGS, AP, TH,
TAX, NR

$.10.3 Dramatically increase Federal acquisition of important
ecological areas and copen space. NR

S.10.4 Identify important habitats now in Federal ownership and
manage them to preserve ecalagical communities. NR

5.10.5 Support state, local, and private efforts to preserve

important habitat areas through tax breaks and technizal
assistance., S&T, MI, TH, TAX, NR

EQREIGN POLICY = FOR

S.5.1 Strengthen the Montreal Protocol to virtually nliminata
use of CFCs and halons. - PP, FOR

S.5.2 Help other countrijes develop ozone-safe technoleogies, PP,
FOR

S.6.5 Reduce CO, accumulation in the atmosphere by creating
incentives to preserva and enhance the world's forests. MI, TAX,
NR, FOR

S.6.6 Pursue an intermational agreement on greenhouse gases.
FOR

S.6.7 Reduce use of CFCs and halons (5.5 strategies). PP, S&T,
INFO, MI, TAX, FOR
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TAX PQLICY - TAX

5.1.2 Alter state utility rate structures to persuade ytilities
to sell conservation rather than BTUs. PP, MI, EP, TAX

S.1.4 Reduce energy use in transportation through a gasoline tax
and tighter CARE standards. PP, MI, REGS, EP, TH, TaAX

5.5.3 Support recycling and reuse of CFCs and development of
safe alternatives, PP, S&T, INFO, MI, TAX

£.6.3 Slow global warming through energy conservation., PP, MI,
EF, TAX

S.6.5 Reduce (0, accumulation in the atmosphere by creating
incentives to preserve and enhance the world's forests. MI, TAX,
NR, FOR

5.6.7 Reduce use of CFCs and halons (5.5 strategies). PP, S&T,

3.8.1 Remove economie incentives for development in wetlands.
MI, AP, TH, TAX, NR

5.10.2 Restrict Federal activities that contribute to :
development of ecclogically important areas. MI, REGS, AP, TH,
TAX, NR

5.10.5 Support state, local, and private afforts to preserve
important habitat areas through tax breaks and technicail
assistance. S&T, MI, TH, TAX, NR

$.6.5 Reduce C0Q, accumulation in the atmosphere by creating

incentives to preserve and enhance the world's forests. MI, TAX,
NR, FOR

5.7.2 TFocus EPA and State water programs more on enhancing water
quality and less on permitting point sources. REGS, NR, AP

5.7.3 Support state and local efforts to control land uses that
generate nonpoint source pollution. PP, S&T, INFO, AP, NR

5.8.1 Remove economic incentives for development in wetlands.
HI! AP' TH' TAx, N‘R

$.8.2 Develop new funding sources for federal acquisition and
management of wetlandas. NR

$.8.4 ¢€énsider direct apd indirect impacts in Environmental
Impact Statements for Federal flood control and drainage
projects. INFOQ, NR
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B. c ON 8] a RI.

In the course of denerating and evaluating risk reduction
opticns, the Subcommittee developed several Concepts that seem
particularly helpful in thinking systematically about risk
reduction. Within the limited tipme available, the Subcommittes
was not able to pursue these concepts to the extent it would have
liked. With more time and resources to devote to the issue of
evaluating risk reduction cptions, EPA can develop and apply them
fully. 1In this appendix, these ideas are loosely organized as a
series of observations.

B.1 Alternative Points of Interveatjon tn Reduca Risks

Most environmental risks or hazards result through a common
chain of events (See Figure B=1). The chain is illustrated in this
case for a hypothetical nuclear pover plant accident releasing
radicactive iodine and resulting in thyroid cancer. Similar
examples could be developed for other environmental problems, such
as those invelving emissions from industrial processes, purclrase
of polluting consumer products, use of pesticides, etc. The events
giving rise to the risks and the possible points for control
interventions are the same for other cases,

For most environmental problems, EPA thinks about reducing
risks first by intervening between initiating events and the
release of pollutants. Control technologies are researched and
regqulations mandating their installation are implemented and
enforced. Very little effort is devoted to determining whether
interventions at other peoints might be more effective and/or cost-
effective. For instance, in many cases, the initial choice of a
more environmentally benign technology may prevent risk most cost-
effectively. Pollution prevention activities such as toxics use
reduction measures or process audits to reduce the likelihood of
initiating events @may also be particularly worthwhile.
Alternatively, reducing exposure to pollutants already in the
ambient environment is another approach that should be considered.
In the Superfund program, for example, exposure reduction measures
(Provision of alternative water supplies, site access restrictions,
etc.) typlcally provide quicker and more cost effective risk
reduction results than permanent, engineered site remedies. The
extent of site cleanup can then be addressed separately.

Although pollution prevention approaches are often superior,
one should not always favor one approach or intervention point over
another.. The point is simply that one should investigate the full
‘range of ways by which risks posed by a given problem might be
reduced.
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subsaegquent adverse effects of the pollution that has been allowed.
Alse, there often are long and protracted debates over appropriate
levels of contrel for various pollutants, leading to long delays
in action. A prime example has been the debate over the
appropriate level of control for benzene, a single chemical, which
has dragged on in the regulatory agencies and the courts for years.

As cbservers in govermment, industry, and the public interest
gommunity have become increasingly aware of these problems,
interest in alternatives to control approaches has increased. More
attention has been placed on finding ways not to create pollutants
in the first place, therefore reducing the need to control
pollutants. Initially, such prevention concepts were most heavily
debated and refined in the area of hazardous waste, beginning with
concepts of hazardous waste/source reduction, and later were
extended to concepts of multimedia waste reduction. In the last
few years, many have suggested a turn to pollution prevention
approaches to help solve a full spectrum of environmental problems,
as we do here.

Despite much discussion of pollution prevention, however, the
concept remains somewhat vague and undefined, and our review
reveals that no consistent definition of the concept has been
offered to date. This has contributed to a lack of progress -in
implementing pollution prevention approaches. For the purposes ot
thigs report, we have adopted the following general definition of
the concept:

Wpollution Prevention™ means changes in the configuration of,
use of, or demand for raw materials, products or technologies of
production so as to reduce the use of hazardous materials and/or
the creation of hazardous products, bypreducts, or pollutants or
destructive results. Such changes are not considered to be
"pollution prevention*® if they result in one hazardous material,
product, byproduct or pollutant or destructive result being
substituted for another so as to create substantial new risks of
concern. Pollution pravention can also includae changing activities
and the location of thosae activities so as not to harm human health
or sensitive ecosystems; avoiding development near wetlands is an
example. -

A key phrase which may not be clear in this definition is
vtechnologies of production.” The term refers to the fundamental
technologies used by humans to accomplish productive activities
such as aining, manufacturing, farming, and tranaportation.
Changes in such technologies refer to alterations in the
configquration of the technolegies themselves, as contrasted with
the addition of supplementary technologies. Tha purpeose of such
changes is to reduce the use of hazardous inputs or the creation
or formation of hazardous products, byproducts or pollutants or
destructive results by those production technologies.

For example, one pruduction technolegy used to accomplish the
productive activity of human transportation is the automobile.
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B.2 o e a 8

During the last few years inside and ocutside EPA there has
been greatly increased discussion of pollution prevention as a
preferred approach to envirenmental risk reduction. Pollution
prevention has emerged as a new theme largely in counterpoint to
the perceived limitations of the pellutioen control efforts of the
last two decades. Where poliution control focuses on attempting
to control or mitigate pollution once produced, pollution
prevention emphasizes avoiding its creation in the first place.

The pollution control appreoach has come under attack for many
reasons, including:

a) limited effactiveness - despite the investment of billions of
dellars in pollution control technologies, our country continues
to be faced with severe pollution problems., There is no better
example of this than urban air pollution, where despite twenty
years of effort many of our major cities remain out of compliance
with federal clean air standards. A major contributor to such
noncompliance is the automobile. Application of pollution coentrol
technology has made automobiles lessg polluting than twenty years
ago. During that same time peried, however, the number of vehiéle
miles travelled in urban areas has increased, thus offsetting
pollution contrel gains achieved by this technology.

b) expenss - the pollution contrel system is costly: dollars spent
on pollution control are not avajlable for expenditure on producing
valuable goods.

o) cross-media transfers - application of pollution control
technologies c¢an have the effect of shifting pollutants
inadvertently from one medium to another. Alternatively, pollution
control requirements may induce generators to move pollutants
intentionally from a heavily requlated medium to one which is less
regulated. For example, a major problem that sevagae treatment
Plants hava faced is the handling of sewage sludge; it is often so
contaminated with pollutants removed from water that it has to be
burned, buried, or otherwise disposed of.

d) operation and maintenance shortfalls - bacause pollution
control equipment is costly to operate and does not normally
contribute to primary production processes, therse is little
incentive other than regulatory enforcement and the operator's
conscience to Keep equipment functioning properiy. This situation
has contributed to widespread noncompliance with environmental laws
such as the Clean Water Act.

a) l{git- in knowledge about necessary lavels of control -
scientific understanding of the fate and effects of various
pollutants is limited, severely in many cases. Preventing
pollution altogether is far safer than settling on an acceptable
level of pellution and running the risk of underestimating the
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It is important to note that some pollution prevention
approaches are more fundamental and comprehensive than others.
This is true because some technologies of production and assoclated
raw materials and products contribute to multiple environmental
problens., For example, the manufacturing and use of paints
containing toxic solvents can contribute to any or all of the
following problems: criteria air pollutants; toxic air pollutants;
indoor air pollution; nonpoint source peollution; pollution of
estuaries and coastal waters; hazardous waste; and municipal solid
waste., From a pollution prevention perspective, one can approach
these problems one at a time or, preferably, simultanecusly. For
example, a paint manufacturer could practice waste reduction by
rescheduling production so as to reduce the number of tank
cleanings needed each day. This is desirable, but a far more
desirable pollution prevention approach, which would reduce all of
the problems noted above, would be to raformulate the paint so it
contained less or no toxic solvent,

It makes sense, then, to establish pollution prevention
pregrams not around specific problems, but around specific types
of technologies of production, raw materials, and products. This
type of program can then be focused simultaneously on all of the
problems associated with a particular set of production
technologies or products, and preference can be given to pollution
prevention approaches which can impact multiple problems, not just
one or two.

Tha need for such multifaceted prevention prograns alraady
has been recognized in several states moving forward aggressively
on pollution prevention. For example, the States of Massachusetts,
Oregon, and Illinois last year established toxics use reduction
laws which encourage manufacturers to recognize explicitly how
hazardeus substances used in their production technologies and
products affect workers, consumers, and different parts of the
environment.

Pollution prevention can be implemented through careful use
of any of a number of policy tools, if applied appropriately.
Market incentives can be used, such as the impesition of a gasoline
tax to promote tha purchase of more fuel efficient cars, tha;eby
reducing the production . of co2 and air toxics.
Information-provision tools can be very helpful, such as
requirements for large farmers to report publicly their use of,
and their plans to reduce use of, pesticides. Conventional
regulations are applicable, such as the use of the authorities
under the Toxic Substances Control Act to restrict toxic substance
content of consumer products which must be disposed of as municipal
solid wasta. '

Many of the strategies we have identified for promoting
prevention focus primarily on rgoft® approaches, such as
requirements for auditing and planning or further research and
development., One reason that the implementation of strong
requlatory requirements is not a more frequent recommendation 1s
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Replacing automobiles in an urban area suffering from air pollution
with mass transportation, bicycles, or nen=polluting vehicles would
be a form of pollution prevention, as long as the alternatives did
not create substantial new risks. An alteration in the engine of
the automobile to make it burn gasoline more cleanly and produce
less carbon monoxide also would be a pollution prevention change.
In contrast, adding a catalytic converter to the engine is simply
the qdditian of a supplementary technology to control engina
enlsslons.

Similarly, changes in raw materials or in products can
constitute pollution prevention. For example, substitution of a
water-based paint product for an oil-based paint product can
eliminate hazardous solvents in the paint and associated emissions
and wastes,.

Finally, reductions in the demand for some preduct can prevent
pollution. For example, reduced demand for electricity can lead
to reduced production of greenhouse gases by electrical generating
facilities burning fossil fuels. In contrast, a polluticn control
approach targeted at greenhouse gases might be to plant more trees
to attempt to offset the carbon dioxide production of the
generating facilities.

There is a fundamental difference, then, between pollution
pPrevention approaches as we have defined them and pollution control
approaches. The latter involves the use of supplementary
technologies to control pollutants or destructive results once they
already have bheen created.

Experience with the pollution prevention approach as applied
in several settings shows that pollution prevention atratagies
applied in place of or combined with pollution control can help to
overcome many of the problems associated with pollution control
noted above. With regard to effectiveness, pollution preventicn
approaches, such as eliminating the use of DDT or of lead in
gasoline, have brought us some of our greatest success stories in
reduction of environmental pollution. With respect to costliness,
some firms have reported notable cost savings from the use of
pollution prevention approaches, mostly in the form of avoided
pollution control costs, but also through the increased productive
efficiency of their operations. As for the problem of crossmedia
shifting, reduced use of solvents can reduce the need for air
pollution control equipment which produces hazardous wastes which
must be disposed of. Pollution prevention can avoid problems of
operation and maintenance shortfalls because changes in pzoduc;ion
processesa for purposas of pollution prevention bring the incentives
to maximize preduction of product into alignment with the incentive
to produce the least amount of pollution. And finally, with
respect Lo the problem of limits of knowlaedge, a technique which
eliminates the use of a toxic chemical also eliminates the need to
debate necessary levels of control.
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relative risks posed by the problems. Several problems were cited
that appeared to pose relatively high risks, yet received minimal
attention from EPA. Conversely, very high levels of funding were
directed at several of the lower risk problem areas. The disparity
was explained by the fact that EPA's funding priorities are
determined largely by Congress, reflecting public opinion about the
severity of different environmental problems.

While we would probably agree that these observations from
Unfinished Bysiness were and are still true, we suggest that EPA
undertake the following investigations:

1. Estimate the relative amounts of EPA spending (dollars and
personnel) on the different environmental problem areas. This
could be done as follows. FEach element of EPA's budget could be
assessed and then apportioned to the problem or problems it
addresses. By summing across’ budget elements, one could then
determine how EPA's tcotal budget is allocated among the problems.
Some of EPA's budget is for management overhead (e.g., the Office
of Administration and Resource Management) or for multi-media
purposes (e.q., non-programmatic health effects research) and could
not be allocated to specific problem areas. The list of problea
areas for which the analysis should be performed would probably be
somewhere betwean 13 and 31. The 31 problems considered ‘by
Unfinished Pusiness include several for which identifying
appropriate budget amounts would be extremely difficult (e.g.
consumer exposure to toxic chemicals). The 13 problems considered
by the Subcommittee exclude several areas of significant EPA
spending (e.g. drinking water, point source discharges to surface
water).

2. Estimate the relative amounts of spending by the entire nation
_(govermment, industry, congsumers, etc,) on the different
environmental problem areas. The EPA's new Cost of a Clean
Environment report could provide a basis for this analysis. 1In
discussing the funds devoted to different environmental problens,
the Unfinished Business study considered only EPA spending and did
not also investigate total naticnal spending. Both priorities for
social spending and priorities for EPA spending are important, and
should be analyzed. The sets of priorities need not be identical.
For some problem areas, EPA has taken on the costly role of
financing the capital costs of control or cleanup technologies
(e.g., Superfund, construction grants). These areas may receive
a large fraction of EPA's budgetary attention, but they also
receive a much smaller fraction of total national environmental
spending. For other problem areas, a relatively modest EPA
budget devoted to issuing regqulations may drive much greater lavels
of national spending (e.g. industrial peint sources). Such problem
areas show an opposite patterm, receiving a larger share of the
nationa%fpie than the EPA pie.

3, Evaluate public perception of the relative seriousness of major

environmental problems. The authors of Unfinished Businessy did
this, but more recent public opinion data from the Roper
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that pollution prevention is still a relatively new way of thinking
for many. Thus, approaches which emphasize education, training,
and information gathering and dissemination are logical at this
time. As our knowledge base on and experience with prevention
approaches builds, more far-reaching measures may become more
appropriata.

B.3 MM&LQLMMAMMMD;M

Many of the risk reduction options we find most promising
address multiple problems. An agricultural policy that reduces
the incentives for overuse of agricultural chemicals will
contribute to solving nonpoint source, pesticlde, and estuary
problems. Increased energy efficiency and conservation will reduce
risks associated with criteria air pollutants, global warming, acid
rain, air toxics, and other problems such as those associated with
¢oal and oil extraction, oil spills, leaking underground storage
tanks and sludge and flyash disposal; the balanca of payments and
national security would also benefit. Strategies that address
nultiple problems are much more desirable than they appear when
viewed from a perspective concerned with enly a single problen.

Evaluating the risk reduction benefits of broad strategies
that address multiple problems may be particularly difficult. Wien
a strateqgy reduces risks by numercus, disparate and often indirect
means, it becomes difficult to measure and aggregate the baenafits
from the strateqy. Giving a cross-cutting strategy with benefits
for multiple problems sufficient credit becomes particularly
difficult in EPA's programmatic organizational structure, in which
each individual program office typically focuses on a narrow range
of problems.

Two of the Subcommittee's major recommendations (see Chapter
4) invelve EPA encouraging pollution pravention generally and
supporting improved environmental education and training. The risk
reduction benefits of such approaches are virtually impossible to
document or measure, but they are nevertheless very significant
across all of the environmental problem areas we studied.

In this project, EPA charged the SAB with evaluating the risk
rankings produced under the Unfinished Pusiness project, and geing
beyond these rankings to develop promising options for addressing
the risks. Another issue briefly considered in the earlier project
was how the risk rankings for the problems correlate with public
perception of them and social attention to them. We have several
thoughts about how EPA might review and update the earlier work on
this topic.

observed that the relative amount of
attention EPA devoted to problems did not correlate well with the
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organization is now available (see Figure B-2)}. The recent pelling
is also based on definitions of environmental problems much closer
to those used for Unfipished Business and this project. It must
be recognized that this polling data, while it covers a wide range
of environmental problems, is still somewhat superficial. A more
complete measurement and characterization of public perception
would include not only poll results, but also more in-depth
psychological and sociological surveys.

4. Compare how environmental problems rank in terms of risk, EPA
spending, national spending, and public opinion. We expect that
a very simple graphical analysis in which problem areas are
assigned to quadrants based upon their risk and another factor
would be very revealing, even though the data on public perception
‘are not as robust as would be ideal. Figure B-3 shows two samples.

Problems located in the low/low or high/high quadrants present
few policy dilemmas, but the high/low combinations can pose
significant issues of leadership, values, and ethics for policy
makers in a democratic society. Should a problem posing high
residual risks, yet receiving a low EPA budget, get more attention?
Should a low risk/high budget problem get less attention? What
should be done about a problem posing high residual risks {as
evaluated by EPA staff or SAB committees) that the public perceives
as not very serious? Oor vice versa? Such problems present
challenges in risk communication. It is not clear if the "expertsa®
know things about these problems that the public does not and
public opinion about them would change if the public were bettaer
educated. Alternatively, the public may be reacting rationally to
a qualitative aspect of the risk posed by the problem that the
"experts" have failed to take into account in their analysis,.

B.5 MM!MMJRLM_&MM;LM
Risk Reduction sStrategies

The Subcommittee generally concerned itself with federal
government measures for dealing with naticnal environmental
problems. This is partially a function of our charter to advise
the Administrator of EPA rather than officials at other levels of
government, and partially due to time limitations that led us to
concentrate on developing a few broad recommendations rather than
nany specific ones. This broad, naticonwidea focus of our
recommendations seems to us to obscure an increasingly important
point about environmental protection in the U.S, -~ that
environmental problems vary widely on a geographic basis and
federal environmental policies should respect the resulting
geographic diversity of needs and possibilities for different,
cost-effective solutions. It is important that Federal policies
to radugp risk recognize this regional diversity.

For several decades federal pollution control programs have

concentrated on setting and enforcing uniform national standards.
This appreach has been motivated by two premises: that each citizen
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is entitled to the same minimum level of envireonmental protectien,
and that industry in one locale should not gain a competitive
advantage over industry elsewhere by being subject to less
stringent pollution contrel requirements. The resulting nationwide
programs have achieved great progress; the obvicus, pervasive
problems of the past have been greatly reduced.

Many of the problems remaining now are neither conspicuous
nor ubiquitous. Instead, they are site-specific, varying from area
to area and requiring tailored controls at the regional, state, or
local level for cost-effective mitigation., Uniform nationwide
requirements on sources of pollution can be an inefficient response
to such problems -- they will provide under-control in some areas
and over—control in eothers. Unigque local conditions in terms of
source mixes, exposure patterns, meteerology, hydrogeology,
personal preferences, and numercus othaer factors often demand
unique local solutions. We are not suggesting abandening existing
nationwide ambient standards: it is important to maintain the
minimum level of protection they provide. We are suggesting local
flexibility in how these standards are attained.

Today, pellution problems often also require contrel measures
that are outside the federal realm of authority. Effective
response to nonpoint source water pollution problems may depend ‘on
land use controls. Carbon monoxide and ozone air pollution
problems often require vehicle inspection and maintenance programs.
Indoor air pollution may be addressed most effectively through
building codes and testing and mitigation required at the time of
property transfers. To the extent that pollution problems shift
more toward being caused by individuals and their lifestyles rather
than by polluting industries, controls over land |use,
transportation, zoning, building cecdes, and water rights becomne
important. Authority over such areas typically lies with state and
local governments. One might argue further that newer pollution
control requirements will intrude more into formerly private
decisions, such as how we use our property, what we eat and drink,
and what we do in our homes; therefore, decisions about these
requirements should be made at less distant levaels of government-
~in states and localities.

These points argue for a growing importance for states,
localitiaes, and individuals in environmental protection. Thaeir
role should inc¢lude implementing programs that are designed and
established at the federal level and, more fundamentally,
determining what the structure of those programs should be; they
can also play an important role as experimenters in policymaking.
Some environmental decisions, where cross-regional or even cross-
national impacts ars at issue (e.g. long-ranga transport of air
pellutants or global climate change) and where products are sold
in natigonwide markets, should be made at the national or
interna¥ional level. Research is another area in which Federal
involvement is most efficient., But state and local governments
and individuals will, in the future, frequently be making basic
decisions about which environmental problems deserve governmental
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Figure B.3
Comparmg Risks to Other Factors
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recordkeeping requirements, and inefficient peollution control
expenditures for the affected sector and for EPA's enforcement
program.

For example, a growing problem for the industrial secter is
the overlap/disconnect between the water office regulations and
the waste office regqulations. Through recent and upcoeming changes
in the NPDES regulations, sludge regulations, and the land dispesal
regqulations, +the Agency is giving conflicting direction to
hazardous waste treatment (and all industrial sector companies who
perform it} without formal consideration of the impacts that these
uncoordinated actions have on the affected industrial sector or the
waste management infrastructure. Oon the one hand, tha land
disposal restrictions rule is driving wastes into the NPDES,/POTW
system. On the other hand, the proposed sewage sludge and NPDES
regulations are driving wastes toward the RCRA requlatory system.
Failure to integrate these rules will result in additional
unproductive media-shifting of pollutants and severe strain on the
orderly development of safe treatment capacity. Morecover, to the
degree pollution prevention is the highest priority geoal, this type
of regulatory approach is a very inefficient way to get there.

B.8 Regulatory Complexity May Be Counter-Productive :

EPA's regulations are getting more and more complex. The best
examples ara probably the hazardous waste regulations undexr RCRA.
Such complexity results from Agency attempts to carefully specify
every aspect of the rule's coverage and implementation. While the
goal is laudable, the results tend to be problematic. Neither the
regqulated universe nor tha state and regional EPA staff can fully
understand the regqulations in the pericd directly after rule
promulgation. Significant non-compliance occurs by companies who
are trying to comply but can't understand or misunderstand the
rules due to their complexity. Also, requlatery agency training
and enforcement resources must increase significantly as a result
of the complexity. '

The goal of any regulatory program should be environmental
compliance. Given that, EPA should consider a trade-off between
a perfect rule {one that solves 100% of the environmental problem)
which results in 1lots of inadvertent non-compliance due to
complexity, and a rule which only solves ‘perhaps 80% of the
underlying problem, but which iz crafted so as to result in very
high compliance rates. :
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attention and what the nature of that attention should be. Federal
environmental policies should provide flexibility for state and
local governments and individuals te seek cost- effective
solutions, while still ensuring a basic levael of preotection,

Uncertainty analysis plays an important role in assessing
health and ecological effects and in attempting to rank
environmental problems. One may rank a problem as high priority
for further consideration and possible risk reduction work either
because it is thought with a great deal of certainty to causa high
risks or because it might cause high risks but there is a great
deal of uncertainty about this.

In this latter case, when the uncertainty about potantial
effects is large, it may be appropriate to conduct further research
to narrow the uncertainty, or it may be'appropriate to implement
risk reduction strategies immediately. 1If the most likely health
and ecological damages during the time needed to do regsearch are
not high and the cost of research iz low compared to the cost of
risk reduction measures, research is the most appropriate step.
However, if the cost of the risk reduction strategies is low
compared to the costs of research and the expectad damages that
would occur during this period of research, it may be very
apprepriate to implement them immediately, rather than spend time
and mcney cbtaining better data.

In addition, it may be appropriate to consider certain low
cost risk reduction satrategies concurrently with additional
regearch, Information-based strategies and certain market
incentive strategies are likely to be good candidataes to achiava
low cost risk reduction. Two examples of where risk reduction is
appropriate even with high uncertainty are information
dissemination to individuals about how to mitigate indoor air
pollution and information collection/dissemination on industrial
solid waste disposal amounts/locations.

B.7  Programmatic Disconnects, Particularly in the Ipdustrial

Sector

The work of the Subcommittee has shown that many times a
single strategy can ba an excellant option for addressing multipla
problem arsas. One example of this is mandatory waste minimization
audits as a strategy for reducing chemical releases to all media
from the induatrial sector.

In contrast, the current Agency approach to selecting
strategies on a pProgram-by-program basis may optimize risk
reductiefi for each EPA program, but not for an industrial sector
23 a whole. In fact, the current appreach may lead to shifts in
pollution between media, overlapping requlations which address the
same problem in different ways, overlapping reporting and
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Technjcal assistance and technology transfer -- Includes measures
to inform more people about effective mitigation techniques for
the problem and help them implement the techniques. The technical
assistance may be directed at groups causing the problem (e.g.,
to industry on pollution prevention: to farmers on best management
practices for controlling agricultural runoff) or at groups
working to ameliorate the problem (e.g., training for publicly
owned treatment works operators or technical assistance to state
environmental programs).

-= Includes visits by expert perscnnel to a site where
pollution is generated (e.g. an industrial plant, government or
commercial facility, institution or farm or rescource extraction

. operation) to observe operations at the site and suggest ways of
preventing or contrelling the pollution. - EPA may encourage more
auditing in various ways. For some problems we suggest that EPA
might require audits at certain plants by requlation == in these
cases we list auditing in the "Regulations, other" section.

III. Market Incentives:

Marketable permits -=- Includes systems where the total amount,of
a polluting activity is established by regulation and then the
right to conduct the activity is allotted among firms in the form
of permits. Firms that reduce pollution below their allotted
amount of permits may sell or trade surplus permits to other
firms. Those sources that have the lowest cost of abating
pollution have an incentive to control more and to sell excess
permits, whereas those firms with high pollution control costs
have an jincentive to buy permits, rather than to control
pollution. In theory, the result is that the desired level of
pollution reduction is achieved at lowaest total cost. Congress
currently is censidering using marketable permits to control acid
rain.

peposit/refund systems -- Includes schemes in which a surcharge
is levied on an item (e.g., beveraga containers) when it is
purchased and before it is used, with the surcharge being refunded
if the item is returned after use. The deposit provides an
sconomic incentive to return the item (often for reuse or
recycling) rather than to dispose of it. 'The approach has been
used to encourage recycling of beverage containers and could also
be used for products such as tires and batteries.

- Includes systems in which fees or taxes are
assessed on emissions or on matarials or products that cause
pellution. This increases tha cast of pollution and creates an
incentive for polluters to reduce the amount of pollution.
Polluters generally would be free to decide how mach they want to
contintie to pollute. In theory, they will reduce pollution up to
the point where the marginal cost of control equals the fee or
tax. The amcunt of pollution control that is likely to result
from a given fee usually can only be roughly estimated in advance
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C. Categories and Bvaluaticn of SBtrategy Options
C.1 Description of the Strategy Categories

I. Scientific and Technical:

== Includes
systemic studies undertaken to establish facts, insights, and
Principles and to make technological advances; applications range
from improved assessment of a Problem to innovative solutions.
It includes work in the natural sciencas, engineering and social
sciences. The applicability of research and development to reduce
a particular risk depends upon the extent of knowledge ahout the
risk, e.g.,, research and development is of lesser utility for
risks for which the cause and effects are well known and the
solution lacks only funds to implement. More details can be found
in the 19838 Fyture Risk report of the Science Advisory Board.

Lonovation -~ Includes the process of transforming scientific
discoveries to uses beneficial teo soclety. Tachnological
innovation for environmental purposes encompasses both less
pPolluting production processes and better end-of-the-pipe
treatment technologies. Social/institutional innovation can
include incentives for risk reduction behavior. Strategies
potentially useful in enhancing innovation are: 1) EPA's
innovation program authorized by each media law, 2) flexible
permitting systems, 3) handling liability concerns, 4) faederal
asaistance, and 5) requlatory changes that  eliminate
disincentives. The extent to which innovation applies to a given
environmental risk depends upon 1) whether the source of the risk
is a direct emission versus a resarvoir of material or a product
application, and 2) whether science is available upon which to
base the required solution. Detail can be found in issue papers
prepared by the Technological Innovation and Economics Committee
of the National Advisory Council for Environmental Technology
Transfer.

II. Information:

~~ Includes information provided directly to
individuals who are most likely to be affacted by pollution.
Includes information that helps consumers reduce their risk (e.g.,
information about radon), helps them reduce damage to society
(information on diaposal of toxic agents) or informs them about
potential community threats (Title III of SARA). Information can
affect-business decisions, as well as decisions by individual
consumers. ‘
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Other == Includes other regulatory measures not included in the
previous categories. Examples include: requirements that states
implement specified environmental contreol programs; requirenments
that environmental testing laboratories be certified; and audits
of environmental control activities.

V. Enforcement

Includes measures to enhance existing enforcement and to obtain
yreater compliance with existing regulatory requirements. In
addition to traditional enforcement by the govermnment it includes
innevative measures such as citizen suits.

V1. Cooperation

With other adencies -- Includes efforts by EPA to cooperate with
other federal, state, or local agencies in using the Agencies’
different statutory authorities, expertise, delivery mechanisms,
etec. in a concerted approach to environmental problems. There
are many such opportunities in the areas of energy policy,
agricultural poliey, etc. .

== Includes efforta to cocopaerate with other
countries to mitigate an environmental problem. In several cases,
such as stratospheric ozone depletion and global warming, such
cooperation is essential.

VII. Indirect Measuraes

. There is another category of measure on which the Subcommittee
did not focus very intensively because they are not direct
government actions, but which are generally acknowledged to play
a very important part in the reduction of environmental risk.
These are broad social trends which EPA has some ability to affect.
It may be possible to compare the amount of risk reduction
resulting from an indirect measure with that raesulting from one of
the more direct strategies.

Public relations ~- The increasing concern of_curparatians with
their public image and the damage done to this image by baing
branded as a polluter.

Liabjlity and insurapce =-- The increasing degrea to which
polluters are legally liable for the damages they cause; the
decreasing degree to which the risks entailed by this liability
can be transferred to insurers; and the increasing cost of
premiueg,fnr such insurance.

Disposal costs -- The increasing cost of disposal of selid and

hazardous wastes and the strong resulting pressure to reduce their
generation.
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i == Includes measures that reduce the cost
of controlling pPelliution, rather than raising costs as do feas and
taxes. Subsidieas and tax credita could be keyed to levels or
emissions or pollution, but they have tYpically been used to
defray part of the expense of pellution control systenms. Examples
are federal matching grants for construction of municipal sewage
treatment plants and pPellution controil bonds. Thig category also
includes Sirategias to eliminate government subsidies that
inadvertently create incentives that have adverse environmental
consequences, For example, "below cost® timber sales could lead
to increased timber cutting and to substantial losses in habjitat
and damage to watersheds.

environmentally heneficial effacts, Examples include: using
federal procurement to commercialize an emerging, envirnnmentally
benaficial technoloqy: ¢hanging the astandards under which
polluters are leqgally liable for damages they cause; and removing
constraints on trading scarce wastern water rights.

IV. Conventional Regqulationa:

~of=- == Includes requlatory measures that
pPrescribe allowabls levels of pollution or emissions, or that
require the use of specific or equivalent control technology.

= Includes restrictions on the ways in which
petentially harmfyl materials may be used. Examples include: bans
on the use of chlorofluorocarbons as aerosol propellants and
restrictions on Crops to which specific pesticides may be applied.

== Includes standards specifying content
or performance of products. Examples include: limits on sulfur
content of diaesel fuel; and tolerance levels for pesticide
residues on foods,

: == Includes measuras that require
Polluters to monitor their emissions so as to enable fedearal or
state -dgencies to enforce requlatory requirements. Public
disclosure of such information may enhance governmental
enforcement through activities of public interest groups and
citizen suitsg.
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Cc.2 Description of Rating Criteria for strategy oOptions

Cost to EPA ~-- The annual cost to EPA of implementing the
strategy.

cost to seciety =-- The annual cost to the public and private
sectors of the U.S. (excluding EPA) of implementing and complying
with the strategy. Transfer payments should not be counted as
costs.

Dependability .-— The degree of assurance that the strategy will
obtain the desired risk reduction.

~- The rapidity with which risk reduction is likely to occur
follewing initiation of the strategy.

Implementabilitv/enforgeability -- The ease with which the
strateqy can be implemented, and the ease with which compliance
with requirements under the strategy can be enforced against those
who are objects of the requirements.

ptermedia zfers 2 B @) onpenta pnefitg ~- Indicates
whether the strategy reduces (or increases) pollution in other
media or ameliorates (or exacerbates) other environmental
problenms.

Risk reduction =-- The fraction of the risk posad by the
environmental problem that will be reduced by the strateqgy.

cost-effectivenesg -- Provides an assessment of the cost of the
strategy relative to the absolute amount of expected envircenmental
improvements. Cost-effective strategies have a low cost per unit
of risk reduced or pollutant or activity affected, Cost-effective
strategies may be difficult to develop for environmental problenm
areas with low absolute risks -- areas that either inherently
invelve only low risks, or areas where regidual risks are low
because of substantial progress already in risk reduction.

Short-term and long-term scoreg —- Provides overall assessments
of the dasirability of the strategy as a risk reduction measure
in the short term (up to 10 years) and the long term {(pbayond 10
years).
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Capital tuyrnover -- The extent to which an environmental problem
will be mitigated as a result of the natural turnover of the
nation's capital stock. New capital equipment tends to use less
energy and is often less polluting.

VIII. Pollution Prevention

to discourage use of harmful products or to conserve energy.

assist consumers to buy environmentally benign products. While not
2 measure per se, we have ligted it here to show its relationship
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byildings, schools angd office buildings. [rdoor

air probiems in facrories are rormally addressed

diffarently, as ocecupational exposures.

In sddition, ceople who mey Dw exposed to indoar
pir poilutancs, especially those sxpossd for lang
timax, are Sften those moat susceptible to the
advarse effects irvolved. Such groups nclude the
vary young, the elderly snd the chronically iLL,
etpeciaily thosa suffering from respicstory of
cardiovascular dissase.

Qf all the potential indoor air contaminants, radon
appaars to lemd to  the largest nosper of
fatatitiew. It is for this resson chat indoor air
rackon is discussed in & SeDarate category in the
current study. Emvirorental tobecco saoké sy be
the fecond most important concaminent i indeor
eir, lesding to o8 mary as 5000 lung cancer deaths
srewally (Repace, 1985).

Barential biological comtaminents can  parvede
indoor air inctiding -becteris, mold mred mildew,
viruses, animal  Sencder and cat taliva, mites,
cociroaches, and. pollen. Thess can trigges
‘atlergic reactiors, ireludimg hypersarsitivity,
praumonitis, allergic rhinitis, snd sole Cypes of
ABthE. Some trangmit imfectious {llresses such ax
influenze, messien, chicken pox, and Legiorsila.

In sadition te envirowantal tobacco smoke, other
sources of combustion products ncluce urvented
kerosert wnd gas hasters, firsplaces, ord
stoven, The major pollutants relessed fral these
sources are cArbon sonoxice, nitrogen dioxide, and
particulates. Thesa can caumse fatigue in healthy
pecple: chest pain in people with heert diseass;
#ye, nose, and throat icritetion; snd respiratory
infections and brorchitis (USEPA, 1588).

Other ircoos contaminants inciude organic gases,
formuldehyce, pesticices, asibestoa, and  lead.
Thess may derive from Building products (e.9.
plywond, insulation, paint), CconBURE ' products
(a.g. cleamars, hairspray); sl elsedhare., Somm
survays provide s more sxtentive List of imdoor air
contaminants and probless (MRC, 1981, USEPA, 1988
ardd Merq, 1988),

Bacause indoor air is » relatively rew ressarch
aresa, Q8PS in our knowledge exist snd plars have
bewn developad to provide this missing information
(USEPA, 1987).

A.4.2 Policy Gackgroung

It s often comnted that the Emviroasncal
Frotection Agancy dows not have the necexsary
suthority to regulate irdoor air contaminante.
Howaver, through such Atts st the Toxic Substances
Cantral Act (TSCA), the Federal Insecticice,
Fuwicide and Rodwticice Act (FIFRA) ad the
Suparfund Amencevts Bemithorization sct (JARA) the
Agency is  alremdy regulating reioor  air
contaminants, For example, SARA Titis IV requires
the USEFA 1o satablish 8 comittes to coordinate
Fecaral imdoor air quality asctivities, The
committen sttampes to allocate the totat Federsl
idget for imdoor wnir o apeeific probles
sccording 1o the relative risk sssocisted with sach
probiem, The is siso involved in sonitoring
sctivitian o8 the Total Expodurt ASEESsERNT
Methodology (TEAM) study. Although further

suthority may be reedad ared may e Srovided, sone
Alresdy exists in this ares.

Areas in which indoor potiutants have oeen
regulated include asbestog in schools and wmoking
in pubtic places. A major study from Johrw
Hopikirng, Yele, snd other iretituriang recently
concluded that the svailable dets do ot irdicate
that ssbastos associsted lung canesr or functiorwl
impaireents CaN OCCUr B B result of sxpoaure To
concentrationg of airtorne asbegtos im0 many
buildings, (Mossman ¢t 8i, 1990) On the cantrary,
health rizks may be genarated when sabestos ix
relessed during the reldval process. Within a
yedr, The USEPA will likely proposs & regulation
for radon in the drinking water source.  Some e
proposed reguiations  that  affect the indoor
swiromant include the recent proposal concerning
Lendt 8% the tap; such regulatiorm are important,
since saim of the major sources are in the hooe
jtaalf.

Amother area that could be regulated is the home
use of verious pesticides Like termiticides anc
wood presarvatives.

The effort to make homes arwd other buildings more
srargy officisnt by tightening tham wp hes
heightenad concern owver irdoor air pollutants in
recent ysars. This sssling-up of Duildings has
jowared the rate of exchangs betusen indoor wed
outdoor air, which has Lag to highes concantrations
of contaminanty indoors. The air exchange raté ia
orw of the most {mportant varisbles in deterwining
the concenteation of imdeor air contaminants (MEC,
1981). Recent policy smalysis frob the dational
Ressarch Cowrwil 3ug0e8ts that energy aanagamant
strategios that could lead to redaction in ndoor
air quality shouid bm weighed sQEinet the potential
redueeion in productivity that could result (uRC,
1987).

A.4.3 Pogpible Strateqy Cption

ing  technicpt  Infocmgtion on " t
m One of tha SEFATSQY ODt) A TR
tredoor aVF ares is tha Qaneral concept of orew:dire
information te state ared local povermemnts o
stisulate their irwolvement in addremsing the
problem. Thaea 4re savearsl wiys [0 a8 MR,
imcluding disssmingtion of information that can be
usad to asducate the public, trsmning  of
swirarmantal parsorrml, providieg techical
astistance, st providing s clearinghoums for
inforaation.

Jecame of the wany different contaminents that
contribute to indodf air contamination, the tesr of
developing infonmation rescurces is  larg e
complea. This effort would involve distaping
information in aress whavk rFesaarch is roeced,
collectimg exiating inforwation, and peckaging the
information 'n pamphliets, bhooks, pepers, o
reports suitable for & wide variety of mclieces.

Altheugh providing information to such a df virue
sudience is 8 complex task, it is of low coat to
bath EPA and society. = Currantly the lndoos Alr
Dfvision taxiget is $1.3 M, of which approximsteiy
172 is for direct dissmtination of information.
past affarts to provide information have Dinkn shown
to be cependable and dquick in tremfarring the



private lemding inaTituriong o
PO Femeit ta ML MrTgages or to it home sales,
Severay States
- VR P T

5.3.1 Ensure that homecwners understend  radgon
ricks oy reguiring YEALing tefare propert;es can
Shange haros. INFO, MI, TH

b. Improved raden commmications REOGr N,  Erowing
The racon leveis that Reavail in the hose g anly

the firgt HIED  towsrd g P i making
informed  decisian AboUT & course of action,
Homewrers mast also Know what these radon {evels
mean M terms of risk. Better decisions woulg also
reAULE Wwith more contiderce in the sccurscy of tha
r Baon i and  assursnce  that any
iti Urcartaken will be dane progms |y
et wffoctive. EPA hgg &fforts urder Wiy Al ready
in some of these ar4as. Perfaps the scaf Tt at g
need s to improve fisk commmicatisn. e have
little understanding  of  uhich
Communication techniques sre sffective and which

Are rot.  Mors Fesasrch in it ares woyld pe
proficainle,
5.1.2  Improve techniqgues of CONBFicating raden

rizska so pubylic can make informm ceeciziong,
INFO

e, R t i r fgl i for
Schoaiy and Eth!ﬁ i Byildingg, while
homecwnars can e left to decige for themme!ves

4 radon probles they fird,

SET,

Exposure to radan th schools st sther public
Biyildinga in imvaiuntery an potentiaily
significant, Epa sthould establish & regulatory
program for mendytory tedtirg for amg remmdiatfan

af radon leveis in prioary arg MCondery schoolg,

5.3.3 Require radon

irspections for schools and
CEFLEIN ather i ldings,

REGS, TH

d. Sta ! irf r f

Do b Lt Mitigation of hi rixn lavels 1n
RRIATING DUl ldings can be costly, It im far | wan
costly to build & rew home correctly in the firgt
EFA might swak to have tedersl, state ared
local buitding codes require new homes s othar
buildings to be built in & mhrvwr which recuces
eXposLre to indoor collutsnts imluding radon,
Requirement o VEpOr berriers for cadon (averags
coft of 300 per home), propar Buflding veneilation
and  careful choice §in Esiiding materials witl
result in 8 (erge reduction in future heetth risks
from irdoor iy poliution.  This focug on Y]
canstruction eauld wantually yislg impreasive
berefits. [t fs estimgted that 40% of the ous i ng
by the year 2020 will have baan built after 1990,

Extabl fsh snd radon protection
REGE, TN

£.3.4 airflow

stanciards for rew b ldings.

. ‘ Finally, uurt.l: t
radon protiiess might
wayd, L, ] to understand bettar

g which
nbpopulations are st grestest risk srgt how racon
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fApoRure affactsg tRem, if orcer rg Mvelon 2 cast-
effective rationat JTCBTEQY.  Furthgr Surveys ro
CRATACtwrize the MAGN LG, ORtemr el ration of
poculetion exposyre inm homin s S8chaols shaulg pe
’ Additionet tpidemiological gruges to
provice sorg information an the megniticke of the

heaith risk among  tuitding erliers shoulg be
cﬂl‘ﬂ.:t_td. Research  gred OB ration o0
pravention ang mitigation TECANIES, with

PErTicular wmphagiy  an Paative/ | ow - ey
technology, should B¢ wxpervied.

5.0.5 Increaze krowl wdge bage for F mciony,
SXpOAUre patterng,
techniques, LT

e buding
pidemiology, ang Ritigatian
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A4 Irgioor Afr Potiytion
A1 Bisk Backaroung

In the pest few yesrs, » Frowing body of scimntific
Vidence has begun To show that #ir within homss
el other buildings can e more sariously polluted
than outdosr air in avan the largest snd most
intmtrialized cities. Studies of whers pecple
spard their timp have indicatad that they spern
roughly 90X of their timg indoors (USEPa, 1984;.
Thus, for most of the oeople moat of the tinm, the
hasith riak duw to saposurs to afr poltution mey e
greater dw to {ndoor tXpoiure than that dus to
CULGOOr aXpoBUrY.  Bewides homes, other huildin_m
that exhibit indoor wip probiems irelude public



CONSUMDEion (productisn minug exports plus Tmgarts)
rights or allcwances. These implement TRe Montresl
Protocol ard are SArketabie. CFC guantities are 0
b recuced to 1984 levels, Followsed By a 20%
reduction by 1993, ard s eventual recuction to 0%
oy 1598, Halorw are frozen at their 15986 Levels
starting in 1992, In London, in late Jure 1990, an
agreement signed by 93 countries at &4 meeting of
the parties to the Montresi Protecel set a i
phase-cut plen, sithough it mast be ratified tafore
Tt is official, The rew agresmant cails for a 20%
reciuction fm CFC proguction by 1993%; a 50%
rechaction By 1995; and 1003 redaction by the year
7000 (all from 1985 levels), A halon phase-out is
also described, with & cessation of haian
production by 2000, In addition, # Mg | arution of
incent® iz formuiated for & phaserout  of
hydrochiorofiugrocarbons  (WCFCa);  the proposed
cendiine is 2060, with 2020 preferrad. Altarnative
options evaludted but not selected ware "requiatory
feen," “"suctionsd rights,® e “orgireering
n‘:mmu and prodsct bans®  (Federsl Register,
).

b) Excise Tax: A tax {s sssessed on sach pourd of
Fegulated chamical based on it ozore-aepleting
fotentinl. The tax it  progressive, thereby
increasing the cost of the material through future
yesrs., It provides sn economic incentive for
recyeling, as recycied material is rot taxed, s
alse genarates a market for substitutes (Omnibue
Bucdget Act, 1589).

) gvglf,;u;ig of Alterngtive Qﬂi;.n: EPA i
reviewing envirormmtal ang taxiealegical eftects
of sltarnatives to CFCa ard haiorw, Envircrmentsl
corcarne  include ot anly  ozorm-cepleting
potential, but alze effects on enargy corpLmpt { on
srd consequent increased carbon dioxide production.

4y Tach Trompfer H
The sgresfent signed at the Londa’ meeting of t
parties to the Montreal Protocol eatablished a fund
to aid developing nations in pinpainting the ozone-
depletert they use and in irmtalling ofone-safe
techrology. A fund expected to total 3240 million
will ba mensged by the World Bank.

©) Recovery/Recyclefoplacomnt: EPA is working
closaly with user ssctors %o sliminete Darriers to

recyeling by satting industry standarde for product
purity, by establishing a program for certification
of refrigerant recovary devices, and Ly
co-tponsoring projects on alternative refrigeration
miztures and fomm STructures. Saveral other
corsortia with producers snd users have D formed
cancerming sgplisnces, fire fighting foams, enc
0L venta.

3] other 7  Urder the Lonton
Agreasmnt, By orofors will be redcsd 70%
(from 1989 levals) by tha yesr 2000 end its
production will be dalted by 2005, Carbon
teteachlorice will see & S0% reduction (from 1589
5&“) by 1995 and will be phased ot entirely by

Preliminary eitimatey place the U.3. cost of the
phassout of chioroflusrecarbons and halona by the
yenr 2000 at 52.7 billion over the rext deceds for
the schedule intarmedinte reductios currently
incorparat in the Montreal Protocel. {U.3.
Goverrmant Printing Offica, 1990). The cost for
the sccelerated progras under the London sgrewwnt

will presumably b higher,

The Subcommi TTa8 Yigws the current EPA effort (EPA
Kav, 1989) on ozone cepleters at least in a
qualitative sense to be of tha brosd-Gased mature
reguited to acodress global izsues inm an wffective
marrars, Some in this ares quastion whether
sufficient - resources are Deirg placsd on fully
impleminting all tha programs that are being
unchi T aken, ‘

A.5.3 Pogyible Strytegy Qoticne

a. rati Paldst 181 L imi
LTTH [T 1 r

ggg;m Czone depletion is & globmi probles and
atfortg to slow it reguire globel cooperation,
Strongthaning of the Montreal Protocol is the ey
to achievimg this. The effects of & coamplete phase
out of CFCa, heloma, carbon tetrachlorice, and
mathyl chioroform are being evalusted by EFA. The
President has called for & complete alimination of
CFos and halona By the year 2000, providirm safe
substitytes are available. An  interrational
maating of all perties to the WMantresl Protocol
took plecs in Jus 1990 to address similar LETTT N
while the sgrewmnt in which the meeting resulted
ATopE Up the phase-out of CFCs and halong st sats
timgtables for the elimiration of methyl
chloroforw, carbon teteachlorice, ard poks ibly

HCFCs, the timetables will not be official until

the sqresment is ratified, Furthariose, AcEm
sovirormental fats think that the demdiines at or
beyond the ywsr 2000 are too” Lenient and Tthat
phase-outs of ozone-cdepleting substances should
ococur much more quickly. In sy cane, b shouid
work towsrds 8 timsly ratification end realization
of the goals et in the Lomgan  soresmant.
Reregotistion to spesd up phasa-duts even further
and to satablish some concrete lenguage concerning
NCFCa prowvide sdditional possibilities for olo'e
protectian.

Besides strengthaning the Montreal Protocol, EPA
shauld commider tracking by regulatory ssens The
spplication and wssge of vericus CFC and halon
substitutes that significantly daplete ozone.

5.5.1 Strangthen the MNontreal Protocol to
virtusily ol iminate use of CFCs, hatons, arxd othar
ozona depletecs. PP, FOR :

b. i i -agf

in saditian to strengthaning the
Montrsal Protocol, its originet supporters conld
take steps to eNCOUIEQE participation Dy other
nations, particulacly that of lesser deve! g
cauntrias. At this point only 12 develeping
countries have signed the Monerssl Protocol. The
iondon agresmant, through its provisions for
tachnological transfer, scoied both India ard China
to the List. EPA- tosmm plan o visit
developing countries to aid their svaluation of
alterrative, otone-safe techwalogiee. Financisl
asgistance to lesser caveloped countriss- that wish
to support the Montreal Protocol iz also ;r?wdld
by the Londom agresmmt. A fund of 5240 willion
will br aveilable to those countries, in order that
they sy idmtify thair ume of czone-dapleters arsd
implement  ozorw-safe taiwnl ogies. AR mTive
technical transfer program, M well a5 orw uﬁ_ch
spplies fHnancisl aid, is erucial to worlouide
involvement in tha Hontreat Protocel,



nesded 1NfOrMATION O those who can use it
5 an immediately [ VLT Ftrategy,

Thig

$.4.1 Provice state sng local goverrments with
technical imformation to Relp them scoress ngoor
air pellution, SAT, INFO

b, Covperate with otker Fadersl Agere i a
r late irdoar air Anathar Mravegy aption is
for EFA to cOGRMrate with Other Federal Agencies to
identify high rigk Solrcey vl Fpollutants, im oromr
to pool suthorities to control them and provice
mare complete information,

A raamber af other Federal Agencies are irvolved in
the sres of irdoor air, including the Department of
Energy, the Corsumer Product Safety Commission, the
Department of Wousing snd Lrpan Development, arvd
the Ospartssnt of Healtn wd Wumen  Services
tincluding the Comter for Diseass Control arg the
Eatfonsl Ilrmtitute of Occupetional Safety and
-Health}. Cooparation with these and other Federsl
Agencies can lead to cogt sfficiencies, incrasssd
3pemd in desling with the probliem, and cen atas
lead T0 & sore deperclable satution,

5.4.2 Work with other agencies
Products thet cause indoor air okl eme .
REGS

o, g;up%ishmg of _ventilation standsrcy s
gractices for few and exizing hm. A finagl

strategy  option i3 ®  more active Fedarsl
involvement in  the development of wentilarion
standards and practices for both ruw arel axisting
structures. The ventilation rate ia e of the
ROt IMpOrtent Dersmaters in cantrolling the
concentration of indoor wir pallutants; batter
informetion snd more sffective controi are ]
in this srea, Since it is o of the et
impartant varisbies, it iz most cost effective to
laok st this srea first, This contral stretegy or
palicy coutd bw wasily impiementable we is a L1

le way to reaucs indoor air pollutian,
Becae of the tism newded for rew buitldings to
MOt & cooe changs s becauss rw Buildings ars
anly » few percent of ail Buildings, thiyg STrateyy
could take nany yesrs to by sffactive, Howsver, if
fmptl emented row, approximately 40X of buitdimga
could be controlied by the yoar 2020,

5.4.3 Establish ventilstion reguirements for rew
M axisting homas. REGE, EP, TH

to reguiate
PP, 1NFO,

S.4.4 Oovelop better inetrumnts to disgnoss sick
buildings. sir )
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4.5 Stratoschecic Ozone Depletign
ALY RISk Seckgroung

Stratoapheric ozone shislos the earth's surfsce
from ultraviciet-N radigtian {(UV-R), An the 22oew
is depleted, increassd -4 causes wore skin
CANCATY, catarscts, ang WODression of inmrae
fyitams, a wall s pomsibly dMmaging crooe amd
SpMtic organisem, Chemicala containing zalorine
that reach angd cersist in the stratosphare caume
such A1one deplatian; thesw 1he | ude
shloref luprocartone (CFCa) | ke CFCly and CFoCL,,
holons tike CHrF, are CBreiF,, wnd’to a l‘u‘r
eXTONt, mathyl &lomfnm (CWLECL)  ard cartom
tetrachloride (CCL). The ozomh Sebleting sot i
of thews chemicals way be lednaradd by the oresscs
of carbon dioxide (C02), nitrogen oxices (WO, WOZY,
wd metharg (ML), Mitrogen diowide, for i - ITe
normelly acts a8 & catalyst in photachemice|
Fesctions which destroy sl crests olore (roughly
ot the zame rate), HoMEvEr, in the preserce of
chiorirg atams, nitrogen dioxige (NOZ) can mitigate
wairat ozome deplation by cambining with zhiorire
te tform chiorire Aitrate (CINO3), thus removirg
chlorime which acts s a catalyst in ozorw-
dettroving resctions.

As wall = bwing olone-depleters, CFCx are also
mtent greenhouse gusss. They account for about
20% of toral gresnhcms g wBiskionm from humen
activition on & carton dioxice Wpivalent basis
(Fedural Register, 1988).

Currently, CiCs are primmrily bt in
refrigeration, fomm biowing, mwd as solvents in
slectronics proguction, Halons  (bromineted

wbatances) s used in fire fighting, sethy!
chiorofore is used s a solvent in wHectronice
marufecture.  Carton tetrachloride it & spmciatlty
chemical ad & precursor to CFCs in the U ted
States; it {s uamd eiseuhere as & grain fumicide
ol & salvant,

A.5.2 policy Backgrouw

The problem of ozone-depletfng substances 1erves aa
& mockel in which EPA has deperted from ita
treditionel spprosch to potlution camtrot, (.4,
einearing controls ang oo T - use hars. The
Fich expariwnce here can aid in MXireasiryg other
high-priority envirorsental problems. Strategiew
wopted to dete fnclude:

" Alscated g‘;ﬂ Qution: The prodcers and
importars of CFCy halom receive prodction e



alter ecosystems, ahd  create savers  drought
conditions in Some aress and violent storm in
others (USDOE, 1990). The destructive Dower of
hurricanes snd othaf Storme could isdresse 40-50%
due to global warming (Emmaruel, 1987), 1t i3 even
potaibie that world ocean levels could rise & seter
or more, threatning the coastal areds where most
peopie of the worid now (ive. Moat of the world's
productive wetiarcs ared fisneries are also (n thess
copstal  areas. there i3 no  certainty that
biological systems zould acmpt rapidly erough to
avoid major ecological calamities. Areas with
margirmi agriculture and poor coastsl natiors (such
as Egypt and Bangladesh) would be most greatly
affected,

A.6.2 Policy Backgroung

Policy designed to sffect global climate change
should bw made recognizing that:

2} Enormous uncertainties about the magnitude and
timing of the risks involved will ramain for o
Lilad,

B If we wait to take action on climmte change
until thase uncertainties are resolved or until
climatic changs has  clearly  oecurred, the
atmesghars will have changed sufficiently T2
pravent reversing the changes for 8 century oF
more.

c) The U.5. is resporaible for about 20% of the
amissions affecting global climate change; tha
probles ard the zolutions are intermational in
SCOPE.

d) Programs cesigned. to slow éli-u charge
significantly could recice relesses of gresnhouss
gases from human activity by 50-80%,

e} Mo simple change can result in significant
reductions of grasnhouss gases. A comprehersive,
oelanced program will be required to incrasse
global erargy efficisncy ard to replace axistirg
ecrgy supplies with Lowscarbon substitutes {(such
a8 renmuabled ang paddively safe nuciesr pouwer).

f) Programs desigrad To encoursgl major changes in
aergy Drocduction sy require resaarch on naw
techrologies, & regulatory enwirormmnt that
encourasges ervirormantal ly acceptable technologies,
ad programs providing subeidies to low-carbon
erirfgy sources oF tazes on Lews cairable fusls.

g} Sinca the greenhouse gases slready released sre
likely to have significant #ffect on the plobel
climate, it will y e necessary ta develop
progrums for scdupting to climate chenge whli ==
programt to siow tha change.

Mary policies designed to desi with globei climste
changas can e justified on ather grounds; the
threat of clisste charge gives Ttheal greater
urgecy. ProglaEs to snCoLFaQE aneigy afficioncy
and alternatives to carbon-bwsed fusls, for
exasple, can recuce  criteria and taxies air
poliutents, provicde coat-ef factive snargy sarvices,
ang reduce U.5. depercence an foreign aupplisrs.

",/
4.6.3 Pospible Stryteqy Options

A coamprenensive interrational approach is ~eced to
maKe the changes reeded for a significant zffect on
glooal warmirg, The following specific strategies
provice deveral of the recessary sLements of such
. MEroBth, An intermational climete change
protocal should be developed to Tie these elemnts
togather. (USEPA, 1989, USDOE, 1990 ard Project
&8, 1588).

4. r r reh t r rgt

warming michenivmg, Incresssd resesrch will nelp
Ul UERrtand the way Mman sctivities can charge
the global envirormant, and the impact of climsce
charge, Ressarch could fosus on impeawing our
sbility to predict changes in air ard  water
temparatures, sea-levels, rainfell, ad storm
corditions snd evaluste the implications of thess
changeh an maraged scosystammk. This
will reguire isprovemsnts in models  tresting
intecactions batuesn of fferent comporamts of the
sacth (the avecaphery, hydrosphers, lithosphars,
s Dioaphere), including such phencaens s cloud
formation, dcean currents, asdimilative capat ity of
forests sand oceers, sng the circulation of carbon
diovice axl other gases in tha ocesns (MRC, 1975),

The Presicdent's 1991 hudget proposal freludes $1.03
Biltion in fuding for glabel <limats charge
ressareh (U, 3. Goverrmant Printing Office, 195803,

$.5.1 Urderstand better the potential for glabal
unrairg sral its impacts. T -

b. Mm._wmms_m_mﬂh\l
[ redbarch oY AQriCul T

practices that reducs mmthane prodcsd from cattle,
rice productian, fertilizer ues, and other
sctivition coutd result in significent redtions
in gresnhouss amissions. Technologies to winiaize
aaissions have not received priority.

Excoss Qroarhouma slready relessed wiit
sffect the globat i tmete, thus incresssd ressarch
in sdaptive technicues i3 iEportent. Priority
should be given to developmant of drought-and heat-
registant species, incresssd efficiandy in
irrigation, ard sethods for protecting shoralines
sgairut sas levei rises ardd severs atorss.
Plarnirg should be undertaken to explore uiys Low
Lying aress can adapt. This would FROUi e SECUrate
pradictions of rew water-lovels anel OThar TNDBCTS
on cosatal aress. Land-use and uster Bensgiment
plas should also be modifisd to reflact ol imate

. chahgt CONCarTs.

2.4.2 Increess resssrch on usys of praventing e
acapting to globmt werking. it

(-8 § £ i
Teciwiogies that INCraale gy
afficiency are often the et codt-effettive usy To
reduce production of gresrhoule ganed. Founil fusl
in tha United States is used in raughly aquml
quncition by bwi Ldinoe, inchmtry, ard
rrareportation (taking Tnto eccount the fmail

fusly geed to gererate electrisity). About 70X of

sll wlsetricity in the U.3. and 97 of all
tramportation ewrgy Ccomes from fosail fuals
(USDOE, verimam  iamuled. Promoting anergy
efficiancy reguires research {mmstaant in » Droad
range of technologies for tuildings, industry, and
traaportation. It siso reguiced creating a mrket



§.5.2 Herp other countries develop szone-safe
Techroiogied. PP, FOR

. hevel r li rachmi 1 e safe
giterracives for CFCA,™ Recycling of CFCE <111 be
necessary (f the U.S. hopms to cut CFC uté
Stiil maintain it stardard of livirg, EPA plans
T Cevelop a program o enCourags or require

recycling of CFCE in selectod areas.

Also, the reed to recycle CFC gubstitutes {NCFCa
andd HFCA) will b inwvestigated.

Development of recycling tachnigues that are
compiete ard wicely sccepted resds o be fosterwd

by EPA.  This cen be core through testing and
evaluacion, finmciasl aid, or other mesrs similar
tQ thote in the CERCLA SITE program.  Recycling

also is needed to tupport CFC-using prodkuts pest
the year 2000 to avaid costly retrofit or prematurs
retirmhent. The EPA National Advisory Council for
Envirornamntal Techrology Tranafer has sl ished 8
serias of very umeful regorts on how to foster
Tachralogical irmovation (#.9., Palmisamo 19893,

The Agency should provide techrical inforwation to
saell user firme on sate substitutes and recycling
opportunities., The afforts of the Pollutios
Prevention Office could be focused am extongively
promoting application of safe slternratives
(including chamicsl ard process altarnatives) krown
to be evailsble for any turrent orone- daplater
ass.  The olore-depleter phaseout is the moat
praminent pollutfon preventiaon affort currentiy
GNP Caken in the world, and this officels retuork
vapabilities could be focused on taking advantsge
%f the opportunities presentad s on anuring that
Tt sccompl ishes the most broad pollution pravention
possible.

EFA zhould comaicer a more aggrmsive effort to
Promote known safe alternatives to oTone-depleting
subgtanced.  In its afforts to vipadite testing of
chomical slternstives, the agncy shotiid not aiss
Spportunities  f0  eoure  that  krewny  safe
alternstives are implemented by Lmery wharewsr
posaible. This is particularty true with respect
to subsTitutes for the sotvents CFC-113 and smthyl
. chloraform. the agency has stated its desire to

erEure that users do not replece these solvents
with zolvants which are corsidersd to be aTor
depletars or probeble human carcinogers (Fecersl
Regincer, 1989). Wousver, the apency, to our
knowledge, has not yet taken positive regulatory
STapE O rwiura that this doss mot happen, e.3., by
invoking tes significant new use ruls POMEFE Lraier
TSCA  (GAG, 1989) or bty uderteking focused
techimlogy trarsfer efforta to Promote  supwrior
alternative processss, suwch s agueous cleaning,
EFA might also congicer coordinating a program to
aliow “ozorw=friendiy® iabels on submritutse
Procucts to increate public swareness.

regss of CFCs aret

5.5.3 Support recycling end
PR, SET, 1NFO,

davelopmmnt of safe alternatives.
M, TAX
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“Excise Tax on the Sale of Chemicals whish Daplats
the Ozorm Layer and of Praducts containing Such
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A O w Globel Werwing
Ab.Y tigh Backqrogng ot

The esrth's stmoaphers traps hest from the n,
thus meking the planet habitable. This AT |
called the “greschouss sffect”, can bw exaggerated
Tf husen sctivity changes the composition of the
StRCaphére. Carton dioxide, swthare (ratural Gan),
nzo, and chlorofluorocerbora (CFCS -~ used in
ritrigaration, fosm products, etc.) resuit in arxat
5% of haman impact on the stmosphere's gresnhouss
effect evan though they are o smmll fraction of the
totsl stmosphere (USEPA, 1989). About half of the
human impact results from the consLmption ard
production of snergy (USDOE, T990), Dafarsstation,
Mriculture, mining, and other activities
contribute the rest,

Human sctivitios have Tncressed stwospheric carben
dioxide concentrations 25% above prairmtirial
Levala (Ramanthan, 1986). 1t is iikely chat mosen
activity will double carben diouide concentratiors
during the naxt 30440 yesrs (USEPA, 1089, USDOE,
1990 and QECD, 1989). Metharw concantrations have
e that  doubieg, Human sctivities sre now
resporsible for about half of the llza, el metharw
relessed inte the enyirorment,

There is controversy over the corsequences of
doubl irg carbon dioxide snd other gresnhams QRREE,
becauss of the sxtrems difficulty in using Comignitar
mocals to simJlate unprececentad plokml climmcic
conditiow. Howsver, & significant body of apinion
tuggests that smizsions squivalent to doupling
carton dioide in the stasaphers weyld ircrease
glaobal temperatures 1.5-4.5 dugrees centigrme.
while not all the effects of climete werming wouid
b rigative, it is clear that a temparature charge
of this segnitude would, st & Minimms, resgit in
mjor disruptions. Tespwraturs incresses of thia
vmgriitude could disrupt agriculturst prectices,



Atmospheric Research Program, wational Acacemy of
Scierced, washington, 0.0, 1979,

Project 88: Harrwsaing martet forces to protect our
envirorment: Initiatives for the Wew FPresicent,
wasmington, D.C. 1988,

Ramarathan, Y., L. Callis et al., variations
between 1851 and 1984, Nature, 322:430-634, 1984

USEPA, U.5. Ervirormwntsl Proteetion
Folicy options for avabilizing global
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USDOE, U.5. Departmmt of Erergy, Report of the
DOE multi-iaboratory climate change committes,
March 1990,

USDOE, wvarious issuss of Ermrgy [nformation
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A7 Mor-Point Source Discharses to Surfsce Vater
A. 7,1 Risk Backgrourwd

Nom-goint  sclrce  discharges are  the  largest
contributing source typae to pallution of surface
watars, Nomgmint SoUrCes Sre responaible for wost
of the ioadings of conventional pollutante -- 96X
of the sediment, 79% of the nitrogan, 74X of the
phosphorus and 41X of the KD -- and similarly high
fractione of many toxic potlutants (Glarwssi,
1984). In recent water cusl ity sssessmgnty, states
fourd that’ Aorpaint  sources  caontributed to
impairment of teraficial uses in sty More Biles of
streams than did point sources (USEPA, 19990).

Parcentage of Impaired River Miles Affected by Each
source of Poliution

in .
Agriculture 55
fasource Extraction 13
Hydrologic Modificatian 13
§ilviculture - 9
Constructian -
Land Disponal [

Nont ]
Storm Sewer/Uroan Runoft 9
Combimmd Swwers 4
Tr i Pain
Seuage Trastmant Planti 16
Industrial Plants -9

pistinctione batusan point and nomoint sources of
peilytian are not stuayn clear; stetes  have
germrally st thas Desed more Jpon how they
are controlied than how  thay originste, Point
saurces ace ganarsily controlled via perwits that
limit sliowsble smounts of pollytants awd are
subjeet to enforcament actiom if their perwic
Limits wre violated. Norpoint sources, on the
othar hard, are sddresied primerily via votuntacy
controls such 4 best sanagement practices and
incentive programi. Fei regulatory prograil axist
for monpoint sources, and thass are saneged aniy at
tha state of local Level.

Some sourees h bath paint and monpoint alements.,
Storm sawers/urban nmff iz a leadimg examplie;

51

poliution

 {lohrman, 1989).

V-

histqricall‘r regardad aa more of &4 norgoint soyrce,
1T 1% now Decoming subject to moint  source
santrols. Eveit sourced wicily actnowisdged as
MONEQINT MEy COMTEIN SOmE DIt SOUFCE &l smants
(®#.g,, pareite may be required for some
agricuitursl sctivities such as animml fesdiors;
marry mining discharges are reguiated uroer Ihe
paiAT SOuCCE DEFRIT Drogram).

As the table sbove shows, sgricyutturst sctivities
¢ontribute substentisily more te nom-point source
poliution across the country than aw oTAer
sctivity, Agricuiture i resporaibie for betwesn
&8 ard 33X of the ron-point source Loadings of faur
corvant iongl poliytants (Giaressi, 1586). A survey
of states fourd sgriculture resporsible for S&X of
the river ailes affectad by Aon-paint sourde
CASIVPCA, 198B5). in some spacific
regione, though, urben ruoff, gilviculture,
grazing, mining, comstructian, saptic tanks,
cantamirated in-place sedimmcs, air Sepgition, or
discharge of contaminated Jrolnd water may Db The
major contributer to a nonpoint saurce probism.

some of the various scological demsges from
nerpoint source discharges includ: eutrophication
frob excessive motrimnt losdings, siltation aw
loas of spewning habitat from sadiment in ruwoff,
reduction in water trareparency lesding 1o Loag of
submerged suatic vepetation, hiocoresmtration of
toxies in fish (pesticicdem from farms, wetals in
urban  runoff), wd  scidificetion from mire
drajirage. The intermity of demsge can rangdl from
Llang stretches of stremm rechired Lifeless from
acid ming drainsge in the Appalachiars, 1o radicat
changes in the rature of aqetic commnitism in
sutrophic Llakes, to more subtle impacts on fish
health and reprocetion from low lavels of
parsistent toxic chemicals. Adwarss Mulmn haalth
impacts can result from corumption of ¢ontamirated
fish, shetifish, and drinking water.

A.7.2 Policy Backeroure

Severgl dechii e, POTNt SCLNCEE wEtE th largest
cantributors to water quality problall, Ut wrsal
axparrdi tures of roughly 320-30 billion on cantrol
of point sources (USDC, 1987) have resulted in
their now being far etter controlled than rompoing
SOUrCHa. At presmnt, the grest majority of
industrial point sources comply with permita

requiring e of “fest Available® cantrot
techrology, axd MX of the metian's mnicipsl
wastounter (& treated to secardiry of Detter

starhards {EPA, 1990), Cartainly more rumirg o
be dorw in controlling point sources -- suntcioal
Jhwige treatumnt plants, for sxaEple, ere sually
reguiated to cantrol only » submat of the tonig
conptitumnts In their  ef flusnt. Bt roremint
sources, in contrast, have recsived Little eontrol
effore. For sxmEple, ovar 402 of the ration's
cropland s eroding st excessive rates (US04,
1989, Nitrogen application te sgricuttursl soils
ottan excesds that recovered by crops by 30 - 70X
i aversgplication is aa to
widely varying csrryowvet fram the previoss crop
year; farmarcs gear application to thir uukasl year
when large amounty swy be needed, This resulls
from a lack of information sbout nitropen actusily
remsining in the sail (Magdof?, 1984; Fox anc
Pechislek, 1983).

1t is gifficult to svaluate the results of this
corcenteation of control sffort on traditioewd



far srergy-efficient TEChNioues.  Some gt The mast
sffective sTrategy options TP | Lacher

1. Consicer i a_ fuel ¢ =TT th
Catbor cingent of the Yo\ o agaied_on_ths
qa30L 1w A gasolire rax MiGNT e tet ot twvel
Migh enough to  expand MACKRTS  for afficignt
vefticles and progucts -- at {emat S0 centy per
gallon. The carbon tax woyld be the met effective
Wiy o redee CO Wissions, Pt the BCOnomi ¢
dislocations it td cause are WO, Reveraes
from & 50 cent e Jatlon tax on gesolire »larey
would yield 34 Dillion Anrwially; this money coulg
e used to yubmidiza investmants in efficimcy
tlgawhare in the SConcRy

2. Tax imfﬁgfmg vehicies arg provide rebgtey
for rehasss fticient vehi Encour sge
use of mary efficient modes of Tranagortation, suh
am public trarmportation in Freference to privats
Mitos,

) Public Utility Comissione could provide

utlitieon frcentives T0  make cout-wffective
irw“_.tmnu in -fficiar-qy. Utilities eould also be

utilisy regulation, and crestive mArGGamErt o f
federally regulated Povar mErketing asuthorities
would hetlp.

I s srwergy-affician itdi
MEM% Federaily
cwned ard | sasad buildings “should wat & Nt ionel

Lrariard.

5.46.3 Slow  global WArWing  through erargy
consarvation. PP, NI, EP, TAX

d. Tach

] An obwious [org
torm solution would bw te develop gy Sources
that do ot produce greavhouss gasas. Ermrgy
3xply problome sre dominated by: 1) the resd to
P ovice » liguig fusl st tute for
tranaportation, ang 2) the nead to mapily rapidiy
Browing cammnds for slectricity. Unisss charges
are  made, fosail fuel cortumpt { an for
transportation could Irow  rapidly  weridwids,
Intressed demasd for slactricity in the u.%, ared
elsewhery i3 likely to by st primacily by cosl,
hile it is technically podsible to captury the
tarbon dioxide reiessed by Burning fossil fuslsy,
the process is cusbersoms o) axpmraive, [mpor tant
initiatives include; |

1. Pra hw . )
K 1t Lon
Promete ressarch an

Canversion o other biologicel materigis
te liguid fusly g Aroduction e storsge of
hydrogen for the tong-tara. Combimtion of wood e
other bictogical wmterigls relonses carbon diovide
inte the StEcAphere, but the carban can be capturedt
it rew plants sre IFoWn t0 replace them (ard
provide s future source for mors fugl).  Such a
cycle adde no ret cartom dioxide. Nysdtogent can be
procuced from slectricity,

2. P"#IIM!&M! of DonSaron saurcey of
e;gg;r City, The 14% of .5, Sargy nbeds not agt

by foasil fuels Comes from rnuclesr powsr amd

reTuALl & arargy SEurcey - Primarily Nydros mer-. s
POwRr, QIrect Zomousten of wod A wodd DF oty
ad geathermyl POer g YigQorous resesrch == - ¥
is Peded 10 Increass thig IRATE. 0N the ~pge-
turm, Righ-afficioncy Lgeg of NATUrSl gas thoula me
ecoursged s alterratives ron Coml  Comamriom,
Zesearch for long-rerm Cower sources shayld foous
o develoCment e Seploywment of variety of
FOrwADL ¢ Fesaurcey (wrmd, mornwluic,mth«mt,
Saasifinod Dbicmmgs) W the poseible e af
Dessively safe Ml ear power,

L regtt incentives far th tion of rom-
r QL ces thr WEiliky F Lation
The Public Utilities Regulatory Fo| ey ACY reguires

utilities to purchase POwar from i rclereveient wer
Prockeers ot fts avoiced FORt.  Coarmidaring tne
sxternalitios associared with cosl e, & furtngr
increase mignt oo aATPropeiate.

5.4 Pramots non-fosail and ron-carbon gy
techrologies, Pp, SLT, EP

¢, Promote in“rmtiggt googeration o Qregyrve
g erhancy the worig’y toresty, fhe warid

POpULEtiOn continges fe oM 8t 8 rapid rate, ag
WWrgy demarcs will increass with pogxilation, it
will Bwcoms sven sgre important to have wor | e i ey
CoOgerstian in controllirg gicoat prodetion of
Qresnhousy gases, internationat COSEratian g
at80 reacsd 1a presarve and enharcs  forssts
through st - for-forest £ g,
reforvatation Programs, ard reguistiom requiring
Plantirg that offsets carbes Production frob rew
Jenarating facilivies., 4 global comvention for
internationsl tradivg in grewhouse gases wonii d
provide a world marker for Sch tracles,

5.4.5 Redurs Accumulation in the atacachers by
creating incentfvex o PrEtarve and soharcey the
wortd's forests, MI, TAX, NR, FCB

f. Qﬂli? fn;gpgggg uﬁemg an Pcmgu.
Pm The problws of giobe WArWIrg la clearty

nTernational fn scope and fte solyurion g TR
interratfonel effore, The  efforts  of ne
[ntergoverreantat Pol jcy Conrdinating Commmy 1 7oy
(IPCC) ahould by U g,

$.4.5 Pursue w0  interrational AgreaEant  on
grewnhouss gases. FOR

g. nmg? strptegies ;F TeUuCe Ugs of LrCs ug
halory, Finaily, STrategien to reduce CFC ', unoen

TR Qresrhouse gasws as well s BCFATORDIWT ' £ o2 o
depleters, would be helpful in stowirng g oowl
warwing.

5.4.7 Reche Lme of CFCs  amed halors (3 %
strategies). PP, SET, INRO, NI, TAX, FOW
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exramr slightly reduced agricultural production
results, it will affect neavily price-suoported
commodities. Secial €95t should be ot moat small;
an actual reduction in the total cout of farming is
moere | ikaly.

3. The likely risk reduction from widespresd
adoption of more benign farming peactices is
extremely large, constituting much of the taotal
risk from renpoint  Sources, Recuced e of
agricuttyral cnemicals will have substantial risk
reduction Densfits in  other areas alse, for
example, reducing pasticice resicuss on foods and
reducing groud water contamination by nitrates and
pabgT Gk,

Thiz strategy wikl, however, clearly be difficult
avi slow 1o implemsnt, EPA has tittle dirsct
influence over USDA or farmers. It might require
s cecacde or 3o tefors & substantiasl payett is
realized.

c. To acceler r PA  mi in_t
investigaty whether and where reqyijtory gontrois
gver envirornental probiens cauied by gariculilyrk
should ba sgopted, Virtually ail of the curcant or
potantial USDA programs seaking wwirorwantelly
sourd  ferming prsctices rely on - voluntary
participation by farmers. Farmars are offarud
technical assistance, iubaidies, coat sharind ard
other ifcicements to sef in en  envirowentslly
resporgible mervwr, and they sre free (o accept of
reject . them, By contrast, standerds have been
sslabliched prescribing the leveis of  water
pollution atiowsd fram industrist snd municipal
point sources, and complisnce with thess standards
is vigoromly wnforesd. Reguiastary controls
imposed by fedecsl, state or local puthorities are
the rorm for several other sources of norpoint
sourcs pollytion, including silviculture, mining,
ad comstruction, Why should farmers be frested
differentty than other polluters? Several of the
traditional srguments agairat regulating farmers
appear to o valid no longer:

<1, “paint sources of watar pollution are & bigger
prostem, and cen ba  centrollsd mere coet-
affectively.® After suversl decades of progress in
controlling point stources, nonpaint sources now
ceam to be an equal or Largar water quatity
problel. Studiss conducted by EPA's Regulatory
innovatiors staff on paint-nonpaint trading in the
Grest Lakes, Wicamico (M0), Boorw (TH), and Dillen
(0O} watersheds have found that nanpoint source
contrals could sbate rutrient lomds st & Lowlr Soat
par pound than further point source controls.

2. “Farmimg is & worthy, independent wey of Life.
The goverrment should not tell fersmrs how to
farm.® farmirg is & umiresa -- with high
technology, hasvy capital investment and large
enterprises -+ Llike others whous i rormmntal
impacts sre reguisted. Totsl msssts of the farm
sector rearly sguel that of mawfacturing. The
Largest 4% of farms account for SO% of agricultural
sales (Cook, 1985).

3, “Direct regulation of sgricultural nonpoint
sources is not administratively fessible.® uhile
it way b impractical to establish effluent
timitations for Ffarse and monitor their camplisnce,
it is sminispratively feasible to establish design
and cpersting stardards prescribing farm JaPy that
are tailored te local envirormmntal conditiors.

Sther roRpoint SOUFSE  Typet  are  successfoily
regylated in this manner, Requiring imscallat on
of BMPs via permity for indivicusl farms might sido
be fesgible, if Limited to lacge farmk in critical
Aress.

5.7 Modify national agricwltursl policy to
recdice RONEOING agurce pollution. PP, ST, 1WFG,
NI, AP :

d. r i reggedi in
ld 1 r EPA © [ 1Th 3

mmmmu!; The Buli of ERA
v BTATE ALTENTION IN wAter programm is devotsd T8

reguiating, permitting smd enforcing sgaimkt point
sources. 7o the extent the fotus Dwgins to ahift
to a concern for water gquality, the attantion given
to norEoint sources will increass. For saveral
years EPA has Lesnad hardmt on states to reckucs
pint SOUrce et btk L ogn, 1L e
protrestmant. Drograme for POTus, and Take
appropriate  wnforcement actions agairet point
souress. EPA has nat similarly owphasized the
szates’ watér qQuality resporaibilities  --
sstablishing masningful water quality standards,
Joorading water cuality monitoring, Tdant fying
water bodies mot meeting starcards, caléutating
total meximah daily loads for thome water btodies,
and assigning control resporeiBilities Deyard
technology-tased tequiremantt to the appeapriate
point end nonpoing sources in orcer to mset The
stancards. EFA appaars recently te . hawve b
shifting somm of its efforts from divaloping -ard
impleament ing technology-besad ttancards to & wAter
quelity-based mproach, The agency shiuld continae
to &5 $0. W further sugoest targeting this weter
guality cancern, Attention shauld not De directad
proadly st sl water bodies in vislation of
standercs, but should be focused on the spacifie
water bodies whare insdecpate water Quality ix
preventing reslization of particularly high
patantial scolagicsl, recrestional, water suply or
cx‘lrehl values. Sevarsl specific actiow might
intiode: -

1. Seek incressad furding for the Clesn vatar Act
section 319 program of grants to atates for
norpoint sowrce plamning and targating. Of the
w00 million suthorized for 1987-1991, only %0
million has bwen mpropriated. Only 515 million is
sought for FY 1991,  States can use thess funds
vary sffectively in levering program af other
federat spencies that affect water quality (=.9.,
USOA sgriculturatl pcogrems, USFY silvicultural
programs, DOl range mpnaguinnt programe).  EPA
Hesdouarters can develop informationsl materisls
for States that BUGQESt how thay can interset with
these other programs, sl EPA and USDA reed to tirg
wiyl to coordinate these programs.

2. Encoursge State wvater quality agencies 1o take
s bDrosser view of their respongibilitiss. water
quality agencies should try to influsres the
sctivities of resource MNIQEEINt agarcies (e.4.,
sricul ture, forestry, figh arc g, minimg, oil
o gas). Mater quality sgenciss shad try to
broacdan the range of financial resources that are
acptind [0 NONEDINT  BOUCCE control  setivities
(#.g., coAsTAl Zone ENEQENNT planning grants).

3. Develop guwidance matecisls o the comept af
trading cantral obligations Datwlan poInt arcl
norpoint sources when both sourcs tYpas contribute
tha sams pallytant to & spacific area. This



pafnt sources.  Water quality trend analysis Aas
Leen hampered by the lack of 9000 Daselire daty,
changing cefinitions of wnat CONSTItULEE goon] water
Fality, and o focul on chemical rather than mare
meaningful biological indicators. It PPEars thar
imoroved ooint sourte comtrols have led to improved
water  cuality inmmdiastely wrmtresl  of the
treatment plants (Leo, 1984), gyt mockel ing studies
Sugdest that  relatively  faw river  resches
rationwice are sufficiently affected by point
jources to profit substentiaily from Pmproved poime
SQLFCE controls. Ow anslysis foud that anly
Ut X of river resches wouid show cetectable
water ality i B oviman £ § wWith typicel
improvements in point iource treatient (Glanessi,
1981y, By coNtrast, nonooint sources affect Ny
nore river resches, The broscest scatiscical
aralysis of uster quality trends fourd Mo clear
nationwide improvemmt over the pariod 1974-1981,
The U.5. Geological Survey corsiucted sfatiarical
analyves of water quslity trends over this ol od
for 34 constituents st sevarsl huredred movitoring
Stations scross the country. For all cONBtitusnts,
far  more  statiors  showed no statistically
significant change than showsd an improving or
worsening trend, Corstituents for which ATy EOfe
Stations showed impraving rether than worsaning
trencis included microbial contasinants (presusebly
due to improved sewage trestment) and lead (from
gereral  reductions in the e of  lead),
Camtituents foar which concentrationt  graw
substantinlly worse overs this pariad ircluded
nitrate, dissolved solide, turbidity, amd several
Ratals (Smith, et.ai., 19A7%, Pressably, thess
trercis developsd as & resulr of latk of sttention
T9 nonoint tources, despite intersive investment
in point source controls.

Momt typws of ronpoing sources hava preven far more
ditficult to comtrol than peint sources primareily
tacade 8 command and control regulastory spprosch
is difficuit to implement for them, Norpoing
source dischargers srw rumerous and wicespresd, and
are difficult to fdentify, momitor, establish

control requirements for, and wiorce aainat.

Thay discharge sporadically (primrily whem it
raing) asd  in highly varisble amounts wxd
concentrations. Also, with regard to agricul tursl
noanpoint  sources ia particyler, virtusily no
jurisdictions heve shoun the palitical will for &
reguistory aporosch.

A.7.3  gtrategy ootiom

A first option ix for EPA to incresase its afforey
With the Ospartmant of Agriculeure o reform
farming prectices. Farming can be concucted
profitably in o ssrwwer that minimizen off-sity
dmfeges o water rescurces {(Natiorml Reswarch
Concil, 1909), The following are scam of the
practices that sheuld be W OUr R :

a) feduce umm of fertilizers and pasticices
through incresisd wma of tachnigues  such  as
integrated poat SNAgAmINT, crop  rotation,
alternative tillege practices {such s ridge tili)
and soil testing,

B)  Use best meregamwt practices (RMPs) that
reduce off-site losses of sait 'l thoss chemicals
that are aspplied (e.g9., mo-till and low-till
planting, fiifar strips, grassed watarvaYS)

€) Reducs farming Mtivity an erodibie scresge in

Briarivy wATerghpgs ,
d) Maintain ar crepre vegetative 3Trwnm buffery,

Modifying farming practices on 2 millian farvm
Awcrons  the rearly 400 milliom U.5. serew  a¢
cropland i3 an ambitiagy goal. The beat charce for
TCCHER Liws in working with USha to owild grester
concern for of f-farm ervirormentyl QA TS into the
huge existing federsl Agriculture programe. [f rhe
$10 - 26 billion FeCantly 3panT srvwslly on Fecerat
farw Programs, the $2.4 Dbiilian spant on
agricul tural donservation programg, adl the
sgricul tural extereion sqenty in rearly 3,000 U 5.
counties can be ariented Svan marginally more
tousrd envirorsanrgl protection, the ispact will
duarf that achievable by direct EPA wnd atgra
nanEoint  saurce control progrems., (By contrast
WitR the resources directed at Wrizultursl issues,
EPA'S resources devoted directly to nanpoint source
contrals toral less than 3100 millian e yesr.)
Desirsble reviziang in sgricultural policies could
I JRF-"H

») in h h.
i Ehgr
1 } 1t i r
Legt i Tha calculation aof a armat ‘s D
SCTRsGE On which price support Seywants will by
Made should be revised to #limirmte the current
1trong disincantive sgairmt erop rotatian.  Tha
Cormatvation Ressrve Program (CRP) wshould b
reoriented to  terget  sress within priorfry
watershadd thet contribute significantly to uatar
pollytion, freatpsd of Targating aress thatt sre
highly eroaive (in affect, the targeting whould
reflect off-farm iMDECtE  rathar than on-fare
impacts). A higher coiling price should be siopts
for CRP scres taken out of proguctian,  With
bettor targated “RP, fewsr acres ultimmtely mpsd be
wvrollsd, Even with a higher ceiling price, tne
total comts of the CRP will not fncresse, wiils
water qual ity barmfits will incresse b tantially,

e Oracttew g oth
NEG i N UL LE AMF ViDA's ressarch budget in
these sress 1s smell and frepmented am thould be
increased. Agricultural extersion ants should o
directed and furded to awphadite thess approaches
to farmers a5 wearw t3 maximize long-tars farm
ﬁaﬂmi!!? (88 oppossd (o short-term farm yisld)
4 wslemnts of faremrs'  envirormental
resporgibilities. Damorstration projecty shouid b
conducted that show covingingly that this approsch
to  farwing is  effective, econcmical wey
ervirormentally protective retative to traditional
practices. EPA should become more active in thig
ares, participating in and reviewing ULDA ressarch
and Jemmrwtration projects.

There are saversl wmajor sttractions o this
Mgricultursl policy strategy:

N eEen PRrYved 1

1. Although potantially invelving Large sume of
worey, it relies primerily an redirsction of Usoa
resources, and harce will have & sintoml sdditional

coat to the goverrment.

2. Most of the changes in farming practices it
sesks will increass farm profitability. To the



sther non-point souccs run-off, and manicipal and
industrial wasTewaler pose substantisl risks 0
werlards. Hazardous waste threets to wetlands are
sizable: more than 40X of Superfund sites are
dirsetly associated with wetlands (see  oUr
discussions of mnicipal asnd  hazardous waste
problems), One recent stady indicates that T,
0%, wd 97% of sanitary tardfills ere within 1/&,
172, and 1 mile of wetlsrok, respactively (Lanboy
ot #l, 19E9).

Foragtad and other wetisnd artas are also valuable
as habitat for fish snd wildlife. Wearly orrthird
of the 21,588 piant species foud in the US occur
in wetlanck, although anly 5% of the larnd area of
the Lowar 45 states is comprised of wetianda, One-
third of the nation's endengered oF thraat erad
spacies live in or deperd on witt lands, and Datwesn
&0 smd O of U.5. commmrcial fisheries use
coastal watlancs as spawning grounds and rurserie.
Wetlands #lss sugport s mejor partien of the
natian's muitimillion-doliar fur and hige harvest,
Sport fishing, hunting, bird watching, amd other
watland-related recrestional activities genarate
billionk of daliarz of sconomic activity arvually
(LSOTA, 1984},

Despite the fact that wetlasnds are vital ¢leomants
in ecosystema, they are Jdisacpearing rapidly.
Aporonimately 21% million scres of watlande sxisted
in the 48 contigucus states at the time of Eurcosen
settlamant, but by the mid-1970's, less than half
of the originel wetiend acrespe remined, During
a recent 20-yesr interval, wetlard losses svareged
458,000 scres anrually; ah sres sbout hai¥ the size
of Rhooe lsiand was lost each. year. Losses in
apacific regions have Dien &ven BOFY drgmtic.
Originatly, there were 26 Bilifon scres of wetlands
in the Mississippi Delta; only 5 miilion remin.
The prairie potholes in the Upper Widuest have
shrusk from 20 million ta 7 million ascres.
Florica's Everglades coversd 2.3 siilion scres at
the turm of the century; lezs than half survive.
The watlands of California‘s Central Valley have
bean reduced from 4 million to 300,000 acred
(Tinar, 1984).

If watismds ace 55 valusble in their neturai state,
why sre they naverthaless Daing w0 repidly
depteted? The arswer i3 that althouggh wetlands
sarve sociaty in multiple weys, the nature of
wetland bDermfits are msh  thet thair owers
typically cannot captuce those benefits for use of
aale. Flood protection benefits sccrus to others
dowrmtresm; fiah and wildlife that breed and
imabit wetisnds sigrate; and berefits associated
with improved water quality and sediment crapping
carot b commrcisily exploited. Hence, for the
cuntr of 4 wetlard to banefit frok this resource,
it is oftan recessary to develop ft. Since most
watlarce are privately owrwd,
sxtromly wilrersble.

The most f@rtm‘: scorcmic  sector abecrbing
wetléncs has been agriculture (See our discussiow
of ron-point source pollution and pasticides),
sccounting for 87% of recent watland corversion
through the mid=19T0's. Although urien development

thats aresd are .

argd ather commercial conversions accountsd for anly
133 of watland |ofses in the Uwenty-yesr period,
1955- 1475, such UBes are Likely To Dose increasirg
tResety in The years to come (USDTA, 1984).

A.8.2 Policy Backgroung

A rmber of Federsl programs are  interded to
protect wetlands, but Federsl policies terd to push
and pull wetlands in opposing directions. Some
Federsl programs, Such as flood-comeral  and
drainege projects of the U.S. Army Coffe of
Engineers and the Soil Cormervation 3Service,
encourags watlard conversion by redating the doet
and risk while incressing the reverna of watiand
vl SEEENT . Simulrarmowumly, othar  Feoersl
programs, such 88 Section 406 of the Clean Water
Ast (PL 92+500), control or sanage wetlard use
through regulation and mitigatien to offiar the
affects of cevelopment projects (Tripp, 1988).
Additionsily, tha Federsl gowverrment scquires
wetland arsas for protection through the .5, Fish
wd Wildlife Sarvice. T™he U.3. Department of
Agriculture's (USDA) "Water Sank® progras hias been
oftfering some protection 1o watlands since 1970,
and the Corsecvation Reserwe Program (CRP) Ras
enrolled 400,000 acres of wetlene for 10-vesr
contractual pericds {See cur discussion of © nav
point source water pailiution for furthar commants
an USDA's Conservation Resarve Progral}.

presicgent Bush has sruncisted & policy el of me
met loss of watisncs, tut & mational sarisnd
protection policy has yet to be satpblishind to sat
priorities and reconcile conflictirg prograss. By
offering furdds for sctivities that protect wetlande
with o hand arxd for harmful dirvelopmmnti with the
other, sgencies work #¢ crodd:EUIDOees, and Fadaral
sctivitien wind @ being imcormiztant ard
finsncially sasteful.

A.8.3 Pogsible Strateqy Outions

A mresssful plan for conserving the ration's
wetiands will make use of & variety of maptolches
(Cormarvation Founcatian, 1968). e gt tour
possible strategy optiona: (1) reEmrve poewrrEant
subsidies for watiand development; {2 dwwwiop rew
al spropriate  funding sources  for £ acwral
scouisition and mnagemmnt of wetlomnds; (3) referw
cawentional wetiend regulation; and {(4) come i
direct s indirect impacts in ofvyi rordne el et
statemants for feceral flood control ard grerege
projects.

.-l- f
Uatlancs are widely dispersed,
C budgets for scouisition are aatramwly
ssmil relative to the smewnt of wulrarsble ereacs,
awd cowentional regulation s frogantty ot
palatable. Hence, & comprehanaive afproach 10
wetiand conservation should inciude el f-entorc:rg
inchcaments for people to teke intd account the
full social value of wetlands. Althauagh this way
sound difficuit to implament, &n important atep
would simply DB To refove ErarTant  Jube1d) E



AoRroacn hay provice s particulariy COST-affmctive
“AY to AtTATN «HOTEr QUBtity FTANCAraY where ooint
Sourcen have L2 their technal ogy - bagea
requirements, yet further fantrols  srw grii|
ricessary.  Although the rumber of Sreas o which
this approach might be sopliea ig RoW very Limited,
The utility of such an Sppeoach may increase in the
future.  With this option we are ot svocating
retaxation of controle or reciroments far poing
Sources; we are sdvocating that furthear progress
toward vater quality goals me Mhieved in g comt-
eftactive fashion.

Like the agricultursl strategy, this spprosch of
warking with states tg MENAsiZe water Aality
management will probably bw relatively siow to
brirg resylts. Lacking amy direct aility to
regutate nonpoint oUrces, EPA mat rFesort to such
an indirect, coogwrative approach.

5.7.2 Focus EPA arg FERE WAl Drograme more on
WRanNcing water quallty and less on parwitting
Point scufces, REGS, MU, AP

Probl h * et Impar
particuist regiong o Ihe cantry, while
AQriculture Is respormible for the Butk of noraoint
source |oadings netiorwicde, it slag is tagirning to
receive virtually all the foderal attention tp
noMBoing soufces, Other MONpGint source probl om
AN chuw locally savers impacts. Septic tarks
provide ore exsmple. In jome regiors (Long {elard,
Caps Cid, some rurgl commnities) septic tanks are
& major contributor to fotlution of groung sng
A face waters with nutrientcs el pathogars, FPA's
readarch on | 0w+ technal ogy isprovemyets to o
altarratives te taptic tanks has been reduced, as
have the sgancyiy techrology traneter efforcs in
this area Thr the "Small Flows Cleari

and the Mstiorsl Rursl Vater Association. Thews
sfforts should be reinvigerated. 1In saveral aother
areas of iAE sdurce concern (urben runoff,
silvicul ture, aining, coatruetion), EPA might
increass its afforts o study e digsemingts
i on on successful state md loesi control
Programs. Numsrous successful Programs exist, ywt
are not widely known of ang copisd. EPA might
Consider, for axsmple, drafting model Langusge that
local goverrmants could s (0 EANRge nonpoint
10UFCHR  Daged upon  their  (amwmg use  control
sthorities, EPA could werk with Federsi |ang-
GINg  agencies  (USFT ad MM primmrity) to
witigate the substantial ispects fros araxing,
forestty, minirg and corstruction an Federal |andg.

5.7.3 Support state and local afforts to control
lare] uses that sermrate nenpoing source pollution.
PP, SET, [NFO, AP, W
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A% uetiaely
A.8.1 Risk Beckaround

For over 200 years, wetlands have been dryired,
cleasrsd, filled, wx ploited  for whatever
rescurces could be extracted from thew, In thair
natural stete, wetlards alse preduce significant
barwfits for society by: filtering wd P fying
uatar; providing essantisl habitat for flors snd
fourm;  regutating flows; storfrg water; ang
buffering the effects of storm,

Watisres help maintain wetar uaifty by trapping
adisenty we filtering out pollytants, T et
artificial ores are now bking crested ss & coat-
sffective ssarg of traating sewaga. For dimwple,
thea town of Arcadis, Californis, restors
spproximately 154 scres of watiards se an integral
PPt of its wastewstsr sewage (restment Lys tel.,
Sut the capscity of wetlande to improve water
atity s (imited ww improper  sotid waatrw
disposal in “sanitary Landf{lige Caumes significant
nationwice detrimental fpacts om  wetiercs.
Oischarges of irrigation return flows, stormater,



Far the long run, congiderstion soghd D given to
creating a “Sport Fishing Conservation SLamp,"
mocetlea after the highly successful "Duck Staepe
program, carriod out by the Fish ard Wildlife
Serviee (im the U.5. Ocpartment of the Interior)
uncer authority of the Migratory gird Cormervation
act aof 1934, Through the Duck Stamp program,
wetland habitats Are seguired with revenuss from
the sale of wardatory Federal Duck Stampm 2
holders of state mpunting Licermes. Likeuwine, the
proposed fishing stamp could be required of ail
state-licerded fisherman, with the revenas ued
sxctusivaly for watlend scouisition.

The logic behind this propossl is shelogous to the
regsoning behind the Duck STaED program el our
suggestion for restructuring tha Federal-Aid n
fish Restorstion Fud. The proposed ST wonyid
sasentiaily be & umer fem, in which beneficiariee
af wet\snds sre paying for their provision and
protection, How much wetisend protection would this
progegal providet A S1 staep would reise up to £20
million annually (uWotf, 1988},

Strategy cptions of sugmenting currant fuding for
wetisnd scouisition can b cost-effective if
sppropriste sources of fundt are utilized, as in
our suggestions regarding the LWCF and the Sport
Figshing Comsarvation Stamp. The former recuires
essentially no monitering of enforcemant; and the
stamp program presents & minjmel burden in this
regard because of its association with existirg
state-lavel Licensing programs.

Alss, research and guidelines are rvedad on watlend
segtoration, wetisnd witigation (i.e. trades for
wetland losses), ang comstructed watlsnds for
wastéwdier trtlt-nt.

$.4.2 Davelep T funding sources for fedaral
acquisition srd management of watlands, MR

¢, Ref i R Current
watisnd reguiatory programs ary flawed and could be
reformed in @ number of ways. First, jurisdiction
awder current lawe and regulations could b
expanded to cover & broader set of watiwdd
altarstions. Currentiy, the Section &0 program
covers anly wetlaris altersd by dradging and
+illing, but thers are maEFOUR athar wiy®s -~
including drainage <= in vhich wiclande are slterwd
aed degraced. Indesd, s Cangressionsi Rusaarch
Sarvice study foural in 1982 that spproxisstely 50%
of U.5. wetlani losses are not subject to Section
Wk provisions (Envirowmental and Energy Study
Confarence, 1909). Federsli and state regulatory
programs reed to asddeeas explicitly; removel or
sxcavation of soils; drainage and loading;
cestruction of plant Llife; and . placement of
obptructions. ‘

Second, the 404 program could be wmarcied to allow
far state tion in the case of ravigable
wathruays. “Currently, states are discoursged from
developing progras dus to an important legislative
coratraint:  the ability of states to accept
jurisdiction s Limited to waters dufirmd as
snavigable® (Clean Water Act (PL 92-5000), Section

a?

Third,

404 (g) (1)). rHence, There is split jurisdicrian
betueer STalE prografms nd the Federal (Corom of
Engineery) parmit program.  Thiz crestes problom
for potentiasl permiteess and  dizcoursges  may
sTates froB deveting their greatest atiention to
the wetiand #reas of moat concern. Sy changing
thig statutory provision and sllowing states to
sccept 04 omlegation for all  waters (wirila
presarving the Corps' astility to comment on peraics
ro irgure mevigation sarvitude), the gelegation
procass can be mace more affective,.

permlties sufticient to g1 scour s
vialations could be utilized, 1t is frequently the
case that when a wetlend violation is discovarad,
imatend of a panalty, sither » Fetroactive pareit
suthorizing the activity is issued oF tha vialator
e given & cemsasan-desist order, Rarely doss the
Jumage Qet repaired and the wetiarsd restorwd,

Fourth ard finally, a stromg sxpcutive ocder may be
needed to restrict Federal actions which encoosaos
developmeny of sansitive scetogical areas,
imeluding wetlands, Since most wtions which alter
these habitati are uncertatsn by individuals and
firme, direct regulstion of all such actioms is
infessible, Sut » substantial porvien of thoss
development projects are imstigated, subsidized, or
liceaad by the Fecarsl goverrment. Herce, it
would be effective yrd fessible to raquire Sadhral
departaants ad agencies to corgicet alternatives
to ary watland-sltering setions.

A raw executive order for 8 brosd class of
sermitive habitats could be Desed upsn axiating
watiands Executive Order 11990, which states thet
Fecarst sgencies "shall awoid undertaking of
providing sasistance for naw comtruction locatad
in wetlands untess ... there is Mo practicable
strarmative ... wnd the proposed sction ireludes
all pracricsble masyres 19 piniaize harm to
wetinndd which may result ...% A brouier axecut i ve
order for the protection of samaitive habitata
might include: (1) sntenced covarsge for non-
comstruction activities mah as sgricul twre and
silvicutture: ¢2) extended coverage for the
igsushce of Feckral perwits and Licensws: and (3)
evmeration of swmitive escological arsas to D

. protectad.
5.5.3 feform cowentional watlands reguiaticn.
REGE, ENF, TH
d.
LA gueation, in the oVt of
Frwirormantal Impact  Statemanty (E1T's)

¢lsauhere, ts uhather the satimted oreas of impact
of Federal flood-cantrol and drainege projects on
wetlands thould Dbe limited to (minimmi)
construction impects, oF uhather they 3hauld
inctude ispects which sccur when sk projects
chuen private Landourirs te drain s clear thair
watlangd holdirgs. [n sore germral terms, should
ngeconcdary’ (econcmicatly induced) fimpmcts  of
projects be consicered as part of the EI$ process?
From a Legal stancgming, the snewer is clearly yes,
st during the past fiftesn yeers, in preparivg
their E1S's, Federsl agencies typically have 095



which promate economically inefficient ard
ervirormental ly  ursound develooment i wpt) s
sreas (Stavirw, 1990, This would provide two
aditions, berafits: 1) promoce a stronger, wmore
COMCMtitive economy Ty restricting  goverrment
programe which distort markee signals asrd thes
foster rwourd developmenit; sl 2) retuce
Javerrment  expanditures st & time  of chronic
bigetary ceficits,

There are & ramber of strotegy options which could
bt cordidered, First, total susmidies on
construction of Federsl flood-cantrol st drainage
projects could b reduced ar eliminated, 5 coveg
progress han been mede in this ares with pasasge of
the Water Resources Development Act of 19846 (PL 99+
662). The Act provides for incressed local comg-
sharing (25%) of project costs and waphasi 2o
proper  identification anc compersation for atl
project envirormantsl coats. It ig too sarly to
18y, houaver, wiethor full benefic finarcing aed
the taucdeble orvéiciency and ervironsmrtal goals of
the Act will be (eplemenced through subseguent
legislation and reguilation,

Secord, favorable tax treatments  of wat |
comveraion (to agricultursl snd other uses) could
b wliminated. Moves in this dirsction have
alresdy occurred with the Tax Reform Aot of 1984,
wharsty several tax code provigions which
previoualy provided sn  incentive for wetlarg
corversion were eliminated, Third, corsiceration
couid be given ro strong  cross-complisnce
legislation Linked to receipt of Federsl commwxsfty
program peymants. A broad rangs of asgricultural
program  ard subsidies prowide incenttves for
sconcmically irefficient ang erwvirormental ly
udound  develooment of wetlasrsd aress, including
prices and income-susport programg, s subseigized
loars (Goldstein, 1988). while thess programs
cbviously berefit individusl fermers angd othars,
they are in conflict with incresgirg recognition of
tha importance of reforming sconomically
frmfficient agricul tural policies, [n this regary,
the so-called “suampbusting provisions® of the 1988
"faem B coratitute & move in the right
direction, Title XI1-C of Public Law 99198, the
Food Security Act of 1985, arovides thet farm
oparator is ineligible for price-support paywants,
farm  storsge facility loms, crop insursnce,
disaster payments, amd ingured or gusrantesd |oarm
far any year in wibich srrual Crops Ware produced om
corverted wet | afuly.

Thase strategy aptions for reducing or removing
governemnt sub sidies for wetlend develosmmnt are
attractive for & mumber of reasors. Firse of all,
they are likely to be effective in achiwving
wetland protection. Secomd, thay will oo so et
minimel comt ta government; {rdeed, et poverrEent
Fevanuil ought t¢ b frcreased. Third, becsms
vubsidien for inafficient sctivitios ars ramcrved,
coatg to m‘j‘,ﬂy are minimizad; in other words,
thase aope 43 are cout-effactive, Fourth, those
Atrategins  which work by removirg existing
substdies (in all capes) will Fecuire Little, i
ary, sonitoring and enforcemmnt oy gaverrawnt.

3.8.1 Remove ecomemic iRcentives for devel oomest
in wetlards. Wi, AR, TH, TAX, w&

b, aval rrewt Forddi toyre for F ra!

P47t £ ot Ti Sirce larx
of funding is the PEIMECY Limit on current wet|ard
wquigition programe, the vl OOmEnt  of  rupy,
Appropriste funding sources is crucisl. Progers |y
maraged, the Land ard Water Corervation Fud
(LWCF) ought to be scecpate for tnfs task, The
LWCF was established in 1964 ta omsure that 4
pertian of receipts from Feders) offshaore oil and
L lessing would be  invested in BRLfring
imhoidings and sddirions o the public | arwis.
Thus, through the Fud, the depletion of
ronrenevabl e rescurces finances the protection of
FOruabl e reaouUrCEs,

Dadication of some pert of thess monies ta wt | ard
rguisition could be helpful snd Mxropriate. Byt
sl outleys from the LUCF have wirdleg to
histeric lows, despite increasss in reverues from
offshore leasing. we find sttractive ) previous
recommendation by the President's Commission on
Americers Outdoors that 4 rew furd ba created that
waild scoumilate sufficient capital to Jerwmrate g
staady atresm of $1 billiogn PEF year in interest
income for Lang scquisition, snd that the Furd be
used to leversge state, lecal, snd privets asction
(President's Commisaion, 19879, .

A rmber of other sppropriste potential fundimg
ouUrces for witlard acquisition marit
congideration. First, it would be veluabie to
ity the Federal-Aid in Figh Rentoration Furd
(Dingeil-Johraon Act) progras, which authorizes
matching grants to the stetes for uwp ta 75X of the
¢odt of projects undertaken to snharce port fish
Fescurces, so that matching grants would incluge
wetlord scquisition snd restoracion arojects. Thig
proposed  change would place perr  of  the
responeibiLity for wetisrdt protsction on  the
bawwficiaries of thesa rescurces, s woat A0 | e
of spore fish cepend uoon wetisnd habitycs for o
partion of their Life ¢ycle.

Wetiar are just s important for smintaining
comercial fisheriss, for Both domesric and fore:gn
harvesters, Ths  srother poessible sowurce of
turding would be & tax on ali commercisl saies of
fish aret shellfish in the u.8,

Lomplementary funding could siso be made avaiisbie
from » portion of the Federsl-Afd in Vildiife Fuw
(Pfttman-Robertaon ACT), Rince a rumbwe of wildlite
specien arw also dependant upon wetland habitats,
A recent move (n the right dirsction is the sorth
Amirican Wetlands Comservation Act (Public Law 101-
224, 103 Sear, 908 (1P89)), which wsteblished &
watlernd Trust Fund which is financed By intermec an
the #{tamn-Robertaon sccount, fines and penalt e,
ad direct sgpropristions. Acpropristions of 11%
miliion swwaily ace suthorized for the oeiod
1991199, awml 8 North  Amsrican  uetlsce
Corsarvation Council i3 established (o approve
watlered rentorstion projects,



withdrawals uomtresm of estuaries hava chamged
frash-water fiows snd  salinity gradisémty  in
estUaring, Excassive comwmrcial o Sparet
harvestimg have sharply reduced the popnal 8t i ons of
MATY SORC AN,

A coharent natiomal summary of the condition of
satuarime and coastal aQuatic ecotystems s not
aveilable, Several statistics suggest concern,
however (USEPA, 1989):

&) Abowt 1/3 of the Nation's productive shetlfish
back are ciissd Dy NOAA and FDA tO commarcial
narvasting, moetly becsuss of bacturiolagical
contamination fram inacequately treated humen
waste.

by About 1/2 of the coastal watlands existing in
the mid-1700's have bean lost,  (However, this
trend it not imevitable. Since strong shorelire
protectich Progrmi wers adopted by Marylsnd and
virginia in the 1970's, coastal watland Losses in
the Chesapsake B4y have been stopped.)

£} About 174 of monitored estuaring uaters have
stavated levels of toxic substances. State ared
local goverrmants have advised limited or no
conaumption of fish and shatlfish in many sress.

d) 1 the Chesapeaks Hay, submergad aquatic
vegatation cowerwd about 3L of the BoCtom screapR
in 1970, but only shout &% in 1986, Eutrophicatian
s recuced Light tranamission i more turbid water
are respordible. Partially a8 & result,
populations of key fish ad shellfish (%.9.,
striped bass, white perch, shad, aysters) have
declined. The harvest of Say oystars, for example,
has ceclined from 3.4 willion oushels in 1981 te .9
witllion Bushels in 1988 (USEPA, 1990)

Estuarfes are not, howsver, universally degraded.
A compiiation of 1988 dats from 23 states reporting
on tha cuality of their sstusrine waters shows T
of wttuarire souare wmiles fully supportirg
designated uses, 23X pertialiy supporting them, et
s mot sgporting  them, These figures on
SUDEOrt/Hon- Jpport Sre rearly idantical to thoas
sharactarizing the quality of rivers and streais,
The caused of non-supEort in estuaries were cited
a5 (USEPA, 1990): :

Nutrisnts 50%
Metals C10%
Fathogens Y.
Siltatian =
Organic snrichmant/low DO 29%
Unknown toxieity b+ ]
cil and greasa - 238
Grganics 4X

Reiative to rivers and streass, the causss of non-

suppart in estuaries are Eore often mytrients ad

pathogers, Less often siltation. Humn wiste
is cited sf the mowt commsy scurce of thasse
pollyzanes, with agricylture second.

A.9.2 Poliey Rackground

Until recantly, The Federsl goverrment had ™o
comprahensive policy regerding SSTURFieS oF coASTAY
waters. Federal programs included a variety of
uncosordinated mEsgyres tThat served 1o MEOTRCT thess
aress (e.9., preévention el clewrsg af ail spilis
by the toast Guard, restrictions on ocasn cmpirg,
coastal zone  maragesant  plaming  grants,
designation of marine sectuaries, pellytion
control requirsments for point sources of air and
water potiutisn), Thers were 3130 many Feders|
sctivities that encoursged developwnt of wtusrine
watershad, unintentionally contribucing  to
deterioration of estuarire water cuality (e.g.,
Federyl flood insursnce, firancisl support for
comatructian of infrastructure}.

Although the Grast Lakes Progrmk Degan in 1970 and
tha Chesapsske Say Progral in 1977, it was Aot
until 1985 that the Fecersl goverrment Fecsonized
sstuarien as & class of resource raeding formed
protestion, in 19AS Congress directed EPA o
comduct Targeted prograss in four estuaried, two
moce were sdded in 1586, and the 1987 Claan uater
Act Amwncents named 11 estusries for peiority
compideration. Now, CPA 1s comdeting program in
rearly 20 estusries, with several msors projects
swaiting spproval. :

EPA's extusries program is intended to improve
water quality and snhance livirg resoUrces N
rationsily significant estueries, For an ssTuacy
sccepted into the program, EPA will corwerss ard
provide financial supsart for @ plarning protyss (2
“saragesant confersnce®) that will (USEPA, 1OE9):

2) Conlet » phased program to identify and daf i
priority probleas, estadlish thair probable causes,
andd devise altenative strategies 1o xidress thea;
el

b) Coordirate all concerrad Federal, State and
local agancios, and secure commi tents from thas to
carty out the recommncad actiars.

EPA's rote is Limited by statute to supperting a §-
year planning snd sansgmment effort for emh
extusry: it is not expected that EPA will previde
financial support to isplalnt rensdial measuréel
called for by the plan.

The longstanding programs of this sort for the
Sreat Lokes and Chasapeske Ray are shoming success.
vater quality ard Living resurces in these sreas
sppesr to bi improving recantiy, Howsver, EPA‘S
tirancial and soministrative support for thess two
prograss  hes far excesded the five ywars and
limited resources that are contamplated for other
satusries.

EPA has also recently wktablished & program To
solve probless in songtal watary other than
wituaries. The whaar-Coastal wWaters Program* is
jdantifying threatenad snd impaired comtal waters,
ad  supporting  several imovative SenaQEEant
sctiome in thess waters that are interced to
demoratrate usaful techniques for acplication
sl zdwhare.



fretuded  sevas  of SeCondary impects, such g
whtlard sress clearsd amg drairmed oy private
larcowners. 1t has now Decoms clear, nowever, that
Fecaral  flood-control . drairage Brojects
directly induce privete |adouners to convert their
wetlard holdings to dry croplarcs (Stavine ang
Jaffe, 1509Q),

Theds imoacts should bw cardidly azswssed through
the WEPA (the Natioral Ervirorsent sl Palicy Aet of
1969 (PL 91-190)) process, whether erwirormental
impactt  together with other costs of Federal
projects witl be found to outweigh project berwfits
i 8 question which mat be scdresssd ot g Cale-by-
case basia, but it iy sssential that "erwirarwental
impact Arpas® be correcTly defined to inelude areas
where drainege wd clewring are induced, mot simply
the relatively smail areds  where project
comtruction ogturs, More gwwraliy, so-realled
secondary (ecoromically inducad) i Th of Federal
projects of all kinds shauld Bz asssssed through
the existing MEPR process.  Significantly, this
shoutd  inciude houkinrg projwcts snd Wi ghumy
developmmnt projects which rechive Fedural support.

Thiz strategy aption could be cont-effective, but
it will irwoive incressed costs for Fecars|
agenGise. It impact will be Limjted by the
limitations of tha EIS process in gerarsl, i,s,
AQeNCies are not precluded form taking sctions
fourd by PISs to have acverse CONEeJUBNCES; they
are required anly to take thass COMMCRNCES iR to
sccount in meking their e i 8 Gra

§.8.5 Inclucw considerstion of direct ard indirect
impects in Ervirormental impact Statemsnts for ai)
federal prograss ineluding flood control amg
drainege projects. MR, INFO, TH
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A-? Estusries. Cosstal Weters ad Ceyww
A.9.1 sk Beckgrourg

Estusries support some of the worid's woat divarsy
v productive scosysiem, Raryy spacies of fish
ad birds depend on estusries for ot or more of
their critical tife stoges. Estusries serve
diffarent species as bresding aress, rursery areas,
wintering ereas, foedig aress, snd migration
Pethuays. Mors than 70X of che Ampricam fign
pacies  of commrcisi  importance =
ntuarine el cosstal waters in o'k or more of
their life stages. The Gult of Nexico provides
critical habitat for 75X of NOFTh  Adeyrican
migratory waterfowl.

Envirormental conditione in wtusries sre fragile
ad highly wmubjeet to perturtation by Ausen
ativities (MRDC, 1589), Mmnicipnl e ircetrial
et fluents, sgriculturst and wien ruoff, end sir
cepdition can contribute pollutants chargirg the
chamical  compomition of  estusrire waATErY,
Eutrophication (from mutrients), low dissclivead
Qxygen corcantrations (from KD g MuUTrients),
- T tight peretration (fram Sl P i
sadiment), snd bioconcentration of teaxic chewicsis
(from pesticices, heavy metals, end toxic OrganicE)
have resulted fn sww aress. Oevelopmen: of
shoreliree ardd filling of comstal watlarsiy have
altersd habitat corditions rewded for survival oy
Yy estuarine species. Cormumptive water



