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Chapter 1
Findings and Options

OVERVIEW

The marine waters of the United States—estu-
aries, coastal waters, and the open ocean'—are used
extensively for the disposal of various types of waste.
Much public concern and debate has focused on
the form of disposal known as dumping, which oc-
curs when wastes such as sewage sludge, industrial
wastes, and dredged material are transported by
ships or barges to designated marine sites and
dropped overboard. Relatively less attention has
been given to other marine disposal activities such
as the discharge of industrial and municipal ef-
fluents from numerous pipelines and to nonpoint
pollution from agricultural and urban runoff. Pipe-
line discharges and runoff, however, are at least
as important as dumping in causing impacts on ma-
rine resources.

OTA believes the most productive way to look
at the disposal of wastes in the Nation's marine
environments is to understand two fundamen-
tal issues. first, the general condition of each of
the types of marine waters that are used for dis-
posal; and second, the nature and extent of the
role that these waters can and should play in
waste management. This study’s major findings
about the first issue point to several policy options
that could be instituted to maintain or improve the’
condition of these waters. The study also explores
the policy implications of these options within the
broad context of the second issue—the role of ma-
rine waters in waste management.

OTA developed three magjor findings concern-
ing the health of the Nation marine environments.
Although discussed later in this chapter and through-
out the report, summarized briefly they conclude
the following:

'These terms are defined in box A

*These terms are described in box B.OTA analyzed the ocean in-
cineration of hazardous wastes in a companion report, Ocean Inciner-
ation: Its Role in Managing Hazardous Waste (586) and the poten-
tial disposal of high-level radioactive waste under the seabed in a staff
paper, Subseabed Disposal of High-Level Radioactive Waste (585).
Box B lists other sources of pollution that are not covered in this
assessment.

+ Estuaries and coastal waters around the
country receive the vast majority of pollut-
ants introduced into marine environments.
As a result, many of these waters have ex-
hibited a variety of adverse impacts, and
their overall health is declining or threatened.

+ In the absence of additional measures, new
or continued degradation will occur in many
estuaries and some coastal waters around
the country during the next few decades
(even in some areas that exhibited improve-
ments in the past).

« In contrast, the heath of the open ocean
generally appears to be better than that of
estuaries and coastal waters. Relatively few
impacts from waste disposal in the open ocean
have been documented, in part because rela-
tively little waste disposal has taken place there
and because wastes disposed of there usualy
are extensively dispersed and diluted. Uncer-
tainty exists, however, about the ability to dis-
cern impacts in the open ocean.

Managing Estuaries and Coastal Waters

Several Federal “pollutant control” programs
have been established under the Clean Water Act
(CWA) and the Marine Protection, Research, and
Sanctuaries Act (MPRSA) to regulate the disposal
(via both discharge and dumping) of wastes into
marine waters and to control the levels of pollut-
ants in these wastes. °The cornerstone of these pro-
grams has been the promulgation of uniform na-
tional regulations applicable to point sources of
wastes or pollutants. Using this approach, some sig-
nificant reductions in the quantities of pollutants
entering marine waters have been and will prob-
ably continue to be achieved.

*These statutes are discussed in box A and in ch. 7, The term pol-
lutant is defined and types of pollutants are described in box B
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CWA - Clean Water Act, formally known as the Federal Water Pollution Control Act

."MPRSA - Marine Protection, Research, and Sanctuaries Act
Dumping beyond the inner boundary of the territorial sea is covered by MPRSA (CWA covers dumping within the territorial
sea in principle, but is preempted by MPRSA (see box A)). Estuarine dumping falls under CWA.

Pipelines (wherever they are located) are covered by CWA.
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such as total nitrogen, nitrates, to *grhogphows,
certain metals (40 CF 122, app- .

Regulated Pollutants

In principle, any substance ('ischarged or dumpedto!
ant under the Clean Water Act and thetel BAct: “‘catch-all”’ pro-
visions in both statutes (Secs.301 and 10Ireqrespectively)pofsany materis thst would im-
pede achievement of the broad goals of these statiites be regulated. To facilitate the devel opment of regulations
and to provide some degree of consistency, specific lists of pollutants have been developed by the Federal
Government. However, for avariety of economic, technical, and environmental reasons, standards that actu-
aly limit release have been developed for only a subset of these substances. Moreover, many additional pol-
lutants that have been identified in wastes maybe of concern with respect to environmental or human health;
in some cases, State or loca limits on such substances have been developed, but many remain entirely un-
regulated (see ch. 8).

In practice, then, the term regulated pollutant has a rather limited meaning, referring only to: 1) those
substances specificaly included en government lists, er 2) the subset of these (plus any additional) substances
for which limits are actually specified in discharge or dumping permits or ordinances. In this assessment,
the term refers t0 a substance that meets one or both of the above criteria, with the understanding that even
for many regulated pollutants, actual limits governing their disposal have not been developed. The term un-
regulated pollutants is reserved for other potentially significant pollutants that do not meet either of the above

hlorine, fluoride, and

pollut-

-

criteria,

is provided by Sec. 301(b)@)(F) of the Clean Water Act.

***The statutory basis for regulation of substances other than

These programs represent reasonabl e approaches
to address the problem of pollution in marine envi-
ronments. However, while relatively easy to con-
ceptualize, they have proven far more difficult to
fully implement. Only partial implementation has
been achieved to date and numerous obstacles hin-
der them from becoming fully operative. Indeed,
the prospect of ever achieving full implementa
tion and enforcement is unlikely: the Nation's
past commitment of resources has been insuffi-
cient to accomplish all the essential activities of
existing programs (e. g., monitoring and enforce-
ment, municipal treatment plant construction)
and even these resources are now declining (chs.
7, 8, and 9).

Moreover, even if total compliance with to-
day’s regulations is achieved, existing programs
will not be sufficient to achieve some goals of
the CWA, in particular to maintain or improve
the health of all estuaries and coastal waters. In
the absence of additional measures to protect our
marine waters, the next few decades will wit-
ness new or continued degradation in many es-
tuaries and coastal waters around the country

ional or toxic pe it

(including some that exhibited past im-
provements):

* current programs do not adequatel address
toxic pollutants or nonpoint source pollution;

+ pipeline discharges and nonpoint source pol-
lution (particularly urban runof~ will increase
as population and industrial development ex-
pand in coasta areas;’

+ Federal resources available for municipal sew-
age treatment are declining, and the ability of
States or communities to fill the breach is
highly uncertain; and

+ in many cases, economic, technical, or social
factors will make it difficult or impossible to
shift disposal or dumping of certain wastes out
of estuaries and coastal waters.

“The number of people living in counties near marine waters in-
creased more than 80 percent from 1950 to 1984; by 1984, 40 per-
cent of the U.S. population lived within 50 miles of a marine coast-
line (including counties near but not necessarily adjacent to marine
coastlines, but excluding Hawaii, Alaska, and areas around the Great
Lakes) (566), Coastal populations are projected to continue to increase,
and the intensity of recreation, development, and waste disposal that
can impact marine waters will increase accordingly.
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This projection of continued or increasing degra-
dation is of great concern because estuaries and
coastal waters are among the most important of all
marine environments, with respect to their com-
mercial resources, recreational uses, and ecologi-
cal roles (chs. 2 and 4). Moreover, the ability to
detect such deterioration and to understand its causes
will be hampered if funding for monitoring and
basic research continues to decline.

The nature and extent of impacts, and their
causes, show tremendous variation from one estu-
ary or coastal water to another. This diversity sug-
gests that any additional management efforts should
be site-specific-i. e., tailored specifically to the
needs and problems of individual waterbodies—
regardless of whether such efforts are conducted by
Federal, State, or local agencies. “Waterbody man-
agement’ programs have been established for afew
marine water bodies (e. g., the Chesapeake Bay Pro-
gram), but many other estuaries and coastal waters
need additional management.

If the Nation desires to maintain or improve
the health of its estuaries and coastal waters, a
two-tiered approach toward managing these
waters will be needed. First, implementation of
the present system of uniform national controls
should be continued and enhanced to provide
a consistent, minimum level of protection. Sec-
ond, additional waterbody management that
provides sufficient flexibility to address site-
specfic problems, while probably difficult to de-
velop and implement, will be needed in many
areas to supplement current programs. OTA’s
analysis of policy options for estuaries and coastal
waters reflects this two-tiered approach.

Managing Open Ocean Waters

The health of the open ocean generally ap-
pears to be better than that of estuaries and
coastal waters. Relatively few impacts from
waste disposal have been observed, partly be-
cause the open ocean has been subject to relatively
little waste disposal and because wastes are typi-
cally dispersed and diluted. Considerable uncer-
tainty still exists, however, about the ability to dis-
cern impacts, particularly long-term ones, that may
have occurred in the open ocean.

MPRSA has been relatively successful in man-
aging dumping and providing some degree of pro-
tection for the open ocean. Nevertheless, the po-
tential for harm to some valuable resources exists
(e.g., from toxic chemicals such as polychlorinated
biphenyls (PCBs), which have been detected in open-
ocean fish).

Policy options for the open ocean discuss the im-
plications of increasing, maintaining, or easing the
current restrictions on open ocean disposal. If wastes
are disposed of in the open ocean, it seems prudent
to ensure that they contain low levels of toxic pol-
lutants. Few long-term adverse consequences would
be expected if relatively uncontaminated sewage
sludge and dredged material were to be dumped
in the open ocean under dispersive conditions.

Viewing Marine Waste Disposal in
Broad Context

The environmental legislation passed in the
1960s and 1970s and the continued popularity of
the environmental movement are clear expressions
of society’s desire to protect the environment, in-
cluding marine waters. The expected degradation
in many estuaries and coastal waters and the rela-
tively greater degree of protection afforded the open
ocean, however, in some respects reflect a lack of
comprehensive waste management (ch. 2). Current
programs established to manage wastes focus pri-
marily on one waste source or on disposal in one
environment. Such narrowly focused programs
were reasonable steps in approaching pollution
problems. Attempts to control one problem, how-
ever, sometimes generate other problems, and pol-
lutants often have been merely transferred among
environments or wastestreams without any signif-
icant overall reduction in associated risks.’

Some problems might be aleviated if policy
choices about the role of marine waters in waste
disposal were made within the context of a hierar-
chy of preferred waste management strategies (262,
377,586). These strategies include:

°For example, the processes used to remove conventional pollut-
ants from municipal wastewater result in increased production of sew-
age sludge. Moreover, most sludge is contaminated with toxic pol-
lutants from industrial and other discharges into municipal sewers.
While disposal of uncontaminated sludge faces obstacles, the disposal
of contaminated sludge is even more severely constrained: it often can-
not be applied on land and may not be amenable to incineration, land-
fill disposal, or ocean dumping (ch. 9).
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+ reducing the generation of wastes,

« when possible, beneficially using or recycling
wastes, and

+ when beneficia uses are not possible, choos-
ing treatment or disposal options that cause
the least damage to the environment and hu-
man health and that are acceptable to society
at large. °

None of these options eliminates risks entirely,
and in some cases new risks can be created. More-
over, not all waste generation can be eliminated.
Once wastes are generated, some type of * ‘multi-
media assessment’ that compares the risks of differ-
ent treatment and disposal options can help deter-
mine a preferred strategy in a given situation. Even
then, a critical component will be public accept-
ability of the strategy itself and of the decision-
making process (ch. 2).

To the extent that waste generation can be re-
duced, the need for disposal in different environ-
ments, including marine waters, can aso be re-
duced. It is evident, however, that large amounts
of wastes requiring disposal (e. g., municipal ef-
fluents and sludge, industrial effluents, and
dredged material) will continue to be produced,
although the levels of specific pollutants in these
wastes could be lowered. At the same time, there
is a strong desire for waste disposal to be inexpen-
sive and to occur in remote locations, Several fac-
tors will increase pressure to use marine environ-
ments for waste disposal:

. the proximity of marine waters to major and/
or growing urban areas that generate large
amounts of wastes requiring disposal;

. the frequently lower costs of marine disposal;

. limits on the economic feasibility of land-based
disposal for some highly voluminous wastes
(e. g., municipal effluents); and

. limits on the availability of land-based disposal
options for some wastes (e. g., sewage sludge,

°In this assessment, waste reduction includes those act ivit ies at the
generating source that reduce the degree of risk associated with waste
byproducts. OTA has analyzed the potential for, and obstacles to,
achieving greater waste reduction (587). Reduction and reuse options
may be applicable to some extent even to wastes commonly consid-
ered to be difficult to reduce or reuse, In some parts of the country,
for example, municipal effluents are reclaimed for use in irrigation
or groundwater recharge, Water conservation efforts (e. g., use of
waterless toilets) could reduce the quantity of wastewater requiring
disposal.

dredged material, and some industrial wastes)
because of increased public opposition and
State or local regulatory restrictions.’

Policy Choices for Marine
Waste Disposal

As indicated by OTA’s anaysis, the degrada-
tion of marine waters is most threatening in many
estuaries and coastal waters. The open ocean, in
contrast, exhibits relatively better health and has
received a greater degree of protection. Thus, dif-
ferent policy choices are applicable to estuaries and
coastal waters and to the open ocean.

Estuaries and Coastal Waters

With regard to impacts caused by waste dis-
posal activities and runoff, the only policy choice
available to maintain and improve the health of
estuaries and coastal waters is to minimize pol-
lutant inputs to these waters. One option to min-
imize inputs is to shift some disposal activities to
the open ocean (depending on policies regarding
open ocean disposal, discussed below), for exam-
ple, by extending pipelines or moving the dump-
ing of dredged material. *For a variety of techni-
cal, logistical, and economic reasons, however, it
appears unlikely that a significant number of pipe-
lines now located in estuaries and coastal waters
could be extended much further offshore. Similarly,
at least some dumping of dredged materia in es-
tuaries and coastal waters will be necessary. Some
disposal activities might be moved to land, but the
availability of some land-based options is becom-
ing more restricted.

For these reasons, several other, more feasible
options for minimizing waste disposal and pollut-
ant inputs in estuaries and coastal waters deserve
attention. These options are organized by OTA
within a two-tiered approach:

1. Maintain or consider expanding the cur-
rent system of pollutant controls, as exem-

'Restrictions on land-based disposal, mandated by the 1984 Haz-
ardous and Solid Wastes Amendments to the Resource Conservation
and Recovery Act (RCRA) (see ch. 7), also could increase pressure
to dispose of some hazardous wastes in the ocean (241 ,263).

*Some shifting of sewage sludge dumping from coastal waters (at
the 12-Mile Sewage Sludge Dump Site in the New York Bight) to
the open ocean (at the Deepwater Municipal Sludge Site, 125 to 150
nautical miles southeast of New York harbor) is already underway.
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plified by C WA’ s uniform technol ogy-based

controls and requirements. Ensuring main-

tenance would require some combination of
continued Federal, State, and local invest-
ments in:

—the construction of municipal treatment
plants;

—increased and sustained support for enforce-
ment efforts; and

—increased and sustained support for moni-
toring and research, to aid enforcement and
evaluate long-term trends.

Expanding the system would involve regulat-

ing more toxic pollutants, industrial sources,

and pathogens.

2. Establish additional, site-specific controls
on waste disposal and nonpoint pollution
where needed. °This would require:
—identifying those areas where such controls

are needed (i. e., where the first tier of con-
trols is not sufficient);

—establishing measurable, site-specific goals
toward which progress could be evaluated;
and

—in some cases, initiating or expanding for-
mal ‘‘waterbody’ management plans such
as those devel oped for the Chesapeake Bay
and Puget Sound.

Both Congress and the Environmental Pro-
tection Agency (EPA) are well aware of the need
to continue supporting existing efforts and to de-
velop new initiatives like those listed above.
Congressiona awareness of these needs is reflected
in some of the major provisions of the Water Qual-
ity Act of 1987, which amended the Clean Water
Act (box C). For example, Congress expressed its
intent to continue Federal funding, for a limited
time, of municipal treatment plant construction (al-
though at alevel considerably below that estimated
by EPA to be needed); to promote additional man-
agement of various estuaries; and to provide fund-
ing for States to develop nonpoint source pollution
programs. EPA has been involved in developing
several waterbody management programs (e. g., the
Chesapeake Bay and National Estuary Programs;
see ch. 7), and has begun severa efforts to iden-

‘Although specific policy options for nonpoint pollution are not de-
veloped here, the relative importance of pollutants from disposal activ-
ities and nonpoint sources (particularly runoff) is evaluated in ch. 3.

tify waterbodies needing additional management
(246,670). Many of these initiatives to provide
additional, site-specific controls are in their in-
fancy, however, and they will require much more
direction, support, and oversight from Congress.
Furthermore, these efforts currently are not part
of a single, integrated strategy.

Establishing additional, site-specific controls
could be aided by increasing the emphasis given
to the “water quality” approach. This approach
consists of designating desired goals such as fisha-
ble waters for a waterbody, developing pollutant-
specific numerical criteria that establish the qual-
ity of water needed to attain the goals, and imple-
menting controls on wastes or pollutants from point
and/or nonpoint sources to meet the criteria. The
water quality approach, which has always been a
component of CWA, was intended to supplement
the uniform pollutant controls once they were well-
established and thus provide an additional layer of
controls when and where necessary. EPA has de-
veloped some water quality-based controls, but in
general the water quality approach has not been
systematically applied to estuaries and coastal
waters. Given OTA'’s findings about the declin-
ing heath of many estuaries and coastal waters
and the limitations on the effectiveness of pol-
lutant control programs, it now seems appropri-
ate that Congress and EPA begin developing a
systematic framework to implement the water
quality approach more extensively.

Open Ocean Waters

Several distinct policy choices about the use
of the open ocean for waste disposal are possible:

1. maintain current restrictions on and al-
lowances for open ocean disposal,

2. tighten these restrictions, or

3. ease them.

Deciding which policy to choose is not clear-
cut and depends on factors such as the availabil-
ity of disposal options on land and in estuaries
and coastal waters, as well as on the character
of the particular waste in question. For exam-
ple, uncontaminated sewage sludge and dredged
material might best be used beneficialy on land or
in certain aguatic settings (e. g., sludge could be
used to fertilize forestland; dredged material could
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be used to replenish beaches or wetlands®). The
feasibility of such uses can sometimes be limited,
however, by economic constraints, land availabil-
it,, public opposition, and local and State regula-
tions (chs. 9, 10). These wastes, as well as acid or
akaline industrial wastes, also can be dumped in
the open ocean under certain conditions with little
likelihood of causing significant long-term impacts.

10For example, some observers have suggested that uncontaminated
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marshes and islands along the southern Louisiana coast (K. Kamlet,
A.T. Kearney, Inc., pers. comm., November 1986).
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Contaminated material, on the other hand, can
rarely if ever be used beneficialy and therefore gen-
eraly requires some other form of management.
In such cases, the full range of available options,
including some forms of marine disposal, needs to
be evaluated. For example, it might be determined
that disposal of some types of contaminated dredged
material is best accomplished by “capping’ it with
clean material in marine waters; in other cases, dis-
posal on land may be preferable.

Pressure to use the open ocean for disposal of
sewage sludge, dredged material, and some in-
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dustrial wastes will probably increase, especially
if greater protection is provided for estuaries and
coastal waters.

In response to growing pressure for such dis-
posal, Congress could choose to alow increased
disposal of some wastes in the open ocean, decid-
ing that some types of marine disposal are envi-
ronmentally acceptable.

In contrast, Congress could opt to maintain
or even strengthen the current restrictive pol-
icy, either because of concerns about the long-
term health of the open ocean or because allow-
ing such disposal could be a disincentive to de-
veloping better waste management options. This
course of action might, however, interfere with at-
tempts to implement other measures designed to
improve the health of estuaries and coastal waters
(e.g., shifting some dumping further out to sea).

Therefore, maintaining or increasing the availabil-
ity of aternative, land-based management options
(e.g., waste reduction, treatment, and disposal)
would be critical to the success of this strategy.

Whether or not increased disposal is allowed,
Congress may wish to provide guidance and over-
sight by ensuring that:

+ the level of pollutants in wastes is reduced prior
to disposal;

+ disposal sites and methods are chosen so that
impacts are minimized;

+ long-term monitoring and research is properly
designed and coordinated; and

+ disposal does not provide a disincentive to
the development of beneficial uses for these
wastes or to reduced waste generation wher-
ever possible.

INFORMATION NEEDS

Many types of information are essential for de-
veloping policies about marine waste disposal, in-
cluding information about the value of marine re-
sources, ecological relationships, the quantity and
fate of pollutant inputs from disposal activities,
environmental and human impacts, and the abil-
ity of different disposal technologies to lessen im-
pacts. Without such information, it is impossible
to identify problems in specific areas, support en-
forcement activities, or effectively evaluate progress
toward specific goals.

Programs for gathering and analyzing informa-
tion are conducted by numerous Federal, State, and
local agencies, as well as by industria firms that
must comply with regulatory requirements (ch. 7).
The effectiveness of these programs has often been
guestioned. Some observers contend that: 1) mon-
itoring is not sufficiently linked with basic research
to facilitate the understanding of why certain im-
pacts are occurring; and 2) too much responsibil-
ity for monitoring has been delegated from the Fed-
era to the State and local levels, with a concomitant
loss of proper design and quality control (84).

The responsible Federal agencies contend that
the design, implementation, and success of such
programs has improved in recent years. Agencies
such as the National Oceanic and Atmospheric Ad-
ministration (NOAA), EPA, and the Army Corps
of Engineers (COE) have initiated many new pro-
grams during the 1980s that are better designed
than their predecessors and that address issues on
a more comprehensive basis (ch. 7). NOAA, for
example, has several ongoing programs including
an inventory of resources in the Nation’s estuaries,
a project to map living resources in the U.S. Ex-
clusive Economic Zone, and a survey of outdoor
marine recreation (61 1).

Nevertheless, information gaps still constrain
analyses of marine waste disposal, partly because
of a lack of information-gathering in some areas
of the country, a lack of systematic analyses of
gathered data, and ineffective dissemination of re-
sults. For example, high-quality, systematically
analyzed information is not available about over-
al compliance with discharge permits, the types of
pollutants present in many waterbodies, or the na-
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ture and extent of impacts in many waterbodies. ™
Moreover, different programs that address the same
issue often are not well-coordinated.

Many information programs aso suffer from in-
adequate funding. Relatively little is invested in
programs that obtain and analyze information in
comparison with other expenditures (e. g., capital
investments in pollution control technology). The
effectiveness of pollution controls is difficult to
evaluate without such information, yet funding
levels for monitoring and other information pro-
grams generaly are declining.

Increased political and financial support will be
needed to ensure the coordination and proper de-
sign of these programs. The need for coordination
and long-term support has been emphasized in re-
cent endeavors. NOAA has developed plans un-
der the National Ocean Pollution Planning Act,
with input from other Federal agencies, that rec-
ommend establishing a national network to better
coordinate and synthesize existing programs. A re-

11Forinstance, EPA ‘s permit Compliance System is an automated

data system for tracking National Pollutant Discharge Elimination
System (N PI) ES) discharge permits that is intended to fill this need.
Until recently, it was only usedby some States and EPA regional
offices, and therefore has been far from complete; its use is now man-
datory (ch 8)

POLLUTANT INPUTS AND

Waste Disposal and Pollutant Inputs

Estuaries and Coastal Waters

Many municipal and industrial wastes are dis-
charged directly into estuaries and coastal waters.
More than 1,300 major industria facilities and 500
municipal sewage treatment plants discharge waste-
water effluents directly into estuaries, and an ad-
ditional 70 municipal plants and about 15 major
industrial facilities discharge into coastal waters;
only a few pipelines are used to discharge waste-
water into the open ocean (ch. 3). Some sewage
sludge is discharged through pipelines in southern
Cdliforniaand in Boston, although these discharges
are scheduled to be terminated.

IMPACTS

cent symposium focused on improving the design
of monitoring programs and their utility in the deci-
sionmaking process (332).

Aside from actual information-gathering pro-
grams, continued support of basic ecological re-
search and applied technological research aso is
needed, both to understand how waste disposal af-
fects marine resources and to improve disposal
methods. Observers have suggested the need for
additional Federal funding of numerous research
topics including:

+ improving the engineering and design of dis-
posal technologies (e. g., ways to produce higher
dilutions of wastewater);

+ predicting how marine systems will respond
to waste disposal (the experimental discharge
of municipal sludge is discussed in ch. 9);

+ enhancing, possibly through genetic engineer-
ing, the ability of microorganisms to degrade
pollutants such as organic material or chemi-
cal pollutants in municipal and industrial
wastes, both before and after disposal in ma-
rine waters, and

+ increasing the use of biomonitoring tests (e. g.,
effluent toxicity tests) or indices of environ-
mental degradation to identify areas likely to
suffer or actually suffering some degradation
(105,375,385,412,659).

IN MARINE WATERS

The large quantities of waste entering estuaries
and coastal waters through discharges reflect: 1) the
close proximity of population centers and indus-
tries to these waters; 2) cost savings to waste gener-
ators that use this option; and 3) a management
approach that allows certain discharges, generally
based more on technological treatment capabilities
than on resulting water quality. 12 The net effect is
a considerable degree of ‘acceptance’ of this rou-
tine but environmentally significant activity, espe-

121 ncreasing efforts to focus on water qual it v are evident, however.
For example, some States require that disc harges into marine waters
meet ambient water quality objectives established by the State (c. g..
the California Ocean Plan; ref. 68). In addition, water quality con -
siderat ions can be included in the design of disposal systems.
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Marine waste disposal activities (pipeline discharges and dumping operations) are overwhelmingly concentrated in
estuaries and coastal waters. Over 1,300 major industrial and almost 600 municipal facilities discharge directly INtO
estuaries and coastal waters, and at most a few discharge into the open ocean.

cially when contrasted with the far greater atten- taminated and does not contribute significant quan-
tion focused on marinéumping. tities of pollutants to these waters (ch. 10).14

Dumping also occurs in estuaries and coastal The quantity of municipal sewage sludge dumped
waters. The majority (80 to 90 percent by volume) in marine waters has increased over the last dec-
of all waste material dumped in marine waters ade and now totals about 7 million wet metric tons
originates from dredging operations. About 180 annually. Sludge dumping now occurs primarily
million wet metric tons of dredged material are in coastal waters at the 12-Mile Sewage Sludge
dumped annually in marine wateté.ccording Dump Site in the New York Bight, although it is
to COE, most of this material is relatively uncon- scheduled to be shifted entirely to the Deepwater

I+ Dredged material considered by COE to be heavily contaminated

I *Almost tWO-thirdSof the material is dumped in estuaries, about is disposed of, for example, in upland sites or by placing it in pits
one-sixth in coastal waters within the territorial boundary, and one- under water and covering it with uncontaminated material. Clearly
sixth beyond the territorial boundary. Most dumping beyond the ter- defined, quantitative criteria are lacking, however, for deciding whether

ritorial boundary is still within coastal waters. such material is contaminated.
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Municipal Sludge Site in open ocean waters dur-
ing 1988.

Much smaller amounts (about 50,000 wet met-
ric tons) of acid and akaline industrial wastes are
currently dumped in coastal waters each year at the
Acid Waste Disposal Site in the New York Bight.
Other wastes (e. g., seafood processing wastes or
drilling fluids from offshore oil and gas operations)
are also dumped or discharged into marine waters.

Relative Contribution of Pollutants From Waste
Disposal and Nonpoint Sources.—The relative
contribution of pollutants from discharges, dump-
ing, and nonpoint sources”varies with the type of
pollutant and the location (ch. 3), In most estuaries
and coastal waters, little or no dumping occurs and
therefore discharges and runoff contribute greater
amounts of pollutants. 6 Where dumping does Oc-
cur, however, it can sometimes be the major source
of pollutants. The most extreme case probably oc-
curs in the New York Bight, where dumping of
sludge and dredged material accounts for one-half
or more of the cadmium, chromium, copper, PCBs,
total suspended solids, and phosphorus introduced
to these waters.

Metals and organic chemicals enter marine
waters from various disposal activities, and they pri-
marily originate from industrial discharges. A por-
tion of the pollutants discharged by industries to
municipal sewers passes through municipa treat-
ment plants into receiving waters or contaminates
sludge; thus, municipal plants can act as a conduit
for industrial pollutants. Furthermore, the pollut-
ants in industrial and municipal discharges can
contaminate sediments that may later need to be
dredged.

Pathogens enter marine waters through dis-
charges of raw sewage (e. g., from septic systems

1sNonpoint pollution can arise from a wide variety of distinct sources
(box B). Comprehensive data is available only for urban and nonur-
ban runoff, however, so this section only discusses these sources.

*Quantifying nonpoint runoff is difficult because it tends to be dif-
fuse and widespread, occurs along the shorelines of virtually all estu -
arine and coastal waters, and varies dramatically over time, but some
data are available. In addition, the availability of pollutants in differ-
ent wastes to organisms may differ somewhat. For example, many
pollutants in dredged material tend to be bound to particles that arc
deposited on the bottom and then rapidly covered, processes that make
these pollutants less likely to be taken up by organisms.

or combined sewer overflows) as well as treated ef-
fluent and sludge. Municipal treatment processes
destroy most, but not al, bacteria, and they are
less effective against viruses and parasites (chs. 6
and 9). (The shortcomings of current standards re-
garding pathogens are discussed in ch. 6).

Estuaries and coastal waters also receive large
amounts of pollutants from upstream sources.
Thousands of industrial and municipal plants dis-
charge into rivers that subsequently flow into es-
tuaries, and nonpoint runoff is a major contribu-
tor of pollutants to rivers. In some cases (e. g., the
Mississippi River delta region), upstream sources
are the mgjor contributor of most pollutants; these
pollutants may be highly diluted by the large flow
of a river, however, so that their subsequent im-
pact may be less than commensurate with their
quantity.

Open Ocean Waters

In contrast with estuaries and coastal waters,
relatively little dumping and discharge occurs in
the open ocean. Some sewage sludge is now
dumped at the Deepwater Municipal Sludge Site,
and this site will eventually receive all of the sludge
that is now dumped in the New Y ork Bight as well
as additional sludge from New York City's new
treatment plants. About 30 million wet metric tons
of dredged material (less than one-sixth of the ma-
terial dredged from all estuaries and coastal waters)
is dumped in the open ocean. Currently, about
150,000 metric tons of acid and alkaline wastes from
two industrial facilities are dumped at the Deep-
water Industrial Waste Site.

Over the past 10 to 15 years, industrial waste
dumping has decreased dramatically, while dump-
ing of sewage sludge has steadily increased; dump-
ing of dredged material has fluctuated considera-
bly during this period. Future pressure for dumping
could take many forms. Some coastal municipal-
ities (other than those already conducting such dis-
posal) have expressed interest in renewing or ini-
tiating ocean dumping of sewage sludge if it were
to be alowed (32,532), and certain large-volume,
industrial wastes such as flue-gas desulfurization
sludges and coal ash have been considered poten-
tial candidates for dumping.
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Impacts on Marine Environments

General Nature of Impacts

Some conventional and nonconventional pollut-
ants can contribute to excess nutrient levels (eu-
trophication) and low oxygen levels (hypoxia), par-
ticularly in estuaries and some coastal waters.
Pathogenic organisms (e. g., certain bacteria, viruses,
and parasites) contained in sewage or runoff can
contaminate water and fish, resulting in direct risks
to human health such as outbreaks of hepatitis and
gastroenteritis. Their presence can also cause di-
rect economic and recreational |osses.

Many metals and organic chemicals can cause
severe, short-term, acute impacts on marine organ-
isms. Moreover, many organic chemicals and some
forms of certain metals can dissolve and accumu-
late in the fatty tissues of these organisms. When
these organisms are consumed by predators, some
of these pollutants can increase in concentration
(i.e., biomagnify). Because of their persistence and
toxicity, they can cause long-term, chronic impacts
on organisms, potentially including humans. The
presence of metals and organic chemicals in sew-
age sludge and dredged material also greatly con-
strains the management of these wastes.

Because of the sheer physical volume of waste
that is dumped in marine environments—particu-
larly dredged material—the solid material in such
waste can modify bottom sediments or bury bottom-
dwelling organisms at disposal sites. Such impacts,
however, are often transient or reversible once the
activity is halted.

Evaluating the Relationship Between
Pollutants and Impacts

The nature and severity of impacts vary greatly
among waterbodies, reflecting differences in the
physical characteristics of the waterbodies, the ex-
tent and types of disposal that take place, and the
types and values of the marine resources present.
The information available to OTA supports the
conclusion that, even though the precise link be-
tween specific pollutants and impacts is often un-
clear, many of the adverse impacts on marine
waters and organisms are caused by the intro-
duction of pollutants through the disposal of
wastes. The site-specific relationship between im-

pacts and waste disposal is illustrated, for exam-
ple, through selected examples (see below). Evi-
dence suggests that losses in individual incidents
attributable to waste disposal (e. g., closures of shell-
fish beds or restrictions on fishing) can amount to
millions of dollars; nationwide, many millions of
people can be affected directly or indirectly each
year.

Several factors create some uncertainty about the
absolute extent to which pollutants from individ-
ual waste disposal activities contribute to observed
affects, but not about the general conclusion that
they do indeed cause many impacts. Uncertainty
exists, for instance, because:

+ pollutants can originate from many sources;

+ the significance of contamination to marine
organisms and humans is often poorly un-
derstood;

+ impacts can be caused by other factors (e. g.,
overharvesting of fisheries or natural reduc-
tions in oxygen levels);” and

+ the information available is often incomplete.

For example, although good information exists
about some areas, for many other areas little ef-
fort has been made to systematically collect and
analyze needed data. This hinders attempts to rank
estuaries and coastal waters according to their im-
portance and extent of impacts, or even to confi-
dently catalog all impacts that have occurred. 18

Health of Estuaries and Coastal Waters

Estuaries and coastal waters are among the most
ecologically and economically important of all
aquatic environments (chs. 2 and 4). Many such
waters around the country have suffered significant
impacts, although the overall trend during the last
10 to 15 years has been mixed. Some areas that
once exhibited severe impacts have improved, but
noticeabl e deterioration continues to occur or is ac-
celerating in many other areas. Much public at-

17Other activities (e. g., dredging and filling of wetlands, or hydro-
logic modifications such as channelization and regulation of freshwater
flow) also can affect the quality of estuaries and coastal waters (582,
670).

ls)Some useful data on pollutant inputs are available frOmM NOAA’s
National Coastal Pollution Discharge Inventory and from Resources
for the Future (ch. 3), but few comparable data are available on ac-
tual impacts.
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Photo credit: B Sargent, The Coastlines Project

Many beaches have been closed because of contamination

of water with fecal coliform bacteria, particularly from

raw sewage in combined sewer overflows. Most closures
are temporary, but some have been permanent.

tention has focused on well-documented problems
in the Northeastern United States (including the
Chesapeake Bay and the New York Bight), south-
ern California, and Puget Sound. Serious impacts,
however, have also occurred in the less-studied Gulf
of Mexico and the Southeastern United States.

The extent of degradation varies greatly around
the country—in type, spatial scale, duration, and
commercia importance. Observed effects include:

* impacts on water quality (eutrophication,
hypoxia, turbidity, elevated concentrations of
pollutants);

+ loss of submerged aquatic vegetation;

+ impacts on fish and shellfish (bioaccumulation
of toxic chemicals, disease and abnormalities,
reproductive failure, mortality);

* impacts on entire marine communities (changes
in diversity, abundance, and distribution as
reflected, for example, in declines in commer-
cia fisheries);

+ closures of beaches and shellfish grounds be-
cause of microbia or chemical contamination;

+ arising incidence of reported human disease,
from consuming contaminated shellfish or swim-
ming in contaminated marine waters; and

« accumulation of toxic pollutants in sediments
(in some cases, to levels that warrant classifi-
cation as hazardous waste sites requiring cleanup
under the Comprehensive Environmental Re-
sponse, Compensation, and Liability Act, or
Superfund).

Estuaries and coastal waters are susceptible to
these problems for several reasons. First, many ma-
rine organisms use these waters during critical parts
of the organisms’ life cycles (e. g., for spawning or
nursery habitat). Second, these waters (particularly
estuaries) bear the brunt of marine disposal activi-
ties and nonpoint pollution. Third, the physical and
chemical features of many estuaries (circulation pat-
terns, semi-enclosed configuration, shallow depth,
mixing of fresh and saltwater) cause pollutants to
be flushed relatively slowly from these waters or to
actually become trapped. Particles (and many me-
tals and organic chemicals, which have a tendency
to bind to particle surfaces) aggregate and settle to
the bottom; in addition, metals dissolved in the
water can become insoluble and also settle. In many
estuaries, there is anet landward flow of these sedi-
ments, so that they are far less likely to be moved
further out to sea by tides or currents.

Estuaries and coastal waters and their indigenous
organisms can in some cases recover from certain
impacts if the inputs of pollutants are reduced or
terminated. For example, impacts on water qual-
ity such as low dissolved oxygen levels or eutrophi-
cation can be reversed, and areas where commu-
nities have been destroyed by physical burial can
be recolonized. 19 In many cases, improvements can

'9The terms “‘recovery”” and “ reversal’’ describe the degree to which

d condition that existed prior to an impact is restored. This does not
necessarily include restoration of other conditions that were affected
by the original impact. For example, decreases in levels of dissolved
oxygen could also lead to the dec imat ion of fish populations. An area
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result from better control of conventional pollut-
ants and nutrients in municipal and industrial dis-
charges or from halting the activity entirely. Other
impacts, however, may require more time to be
reversed or may in some cases be irreversible. For
example, contamination of sediments with metals
or persistent organic chemicals, or major changes
in community structure (including ones caused by
other, reversible impacts, such as loss of aguatic
vegetation due to eutrophication) may be difficult,
if not impossible, to correct .20

Health of Open Ocean Waters

Living resources in the open ocean also are com-
mercially important, but they tend to be distrib-
uted unevenly (i. e., they can be concentrated in
certain areas and relatively absent in others) .21 In
general, the open ocean has exhibited few docu-

could exhibit a rapid return to the higher levels needed to sustain
aquatic life, but an equally rapid recovery in the fish population would
not occur. In addition, restoration to original conditions might not
be identical to conditions that would have existed had the unimpacted
system continued to change naturally. For example, recolonization,
which might require a period of several months to several years, could
result in a species composition quite different from that of the origi-
nal community. i

20Some areas could continue to suffer impacts EVEN if lnputs of pol-
lutants were halted; for example, the prior accumulation of toxic, per-
sistent pollutants in sediments would remain a source of contamina-
tion for a long time. These pollutants could be buried under new,
uncontaminated sediments, which might be considered a reversal of
contamination because marine organisms would no longer be exposed
to the pollutants. Later disturbance of the sediments from human activ-
ities or storms, however, could re-expose 06; nisms ]go ﬁollutants:

21 Many OPen ocean organisms also spend a QOIION O their tifecy-

cle in estuaries and coastal waters.

mented impacts that can be attributed to waste dis-
posal activities, partly because fewer wastes have
been disposed of directly in these waters. In addi-
tion, certain problems are less likely to occur there
than in estuaries and coastal waters, because the
physical character and processes of the open ocean
(e.g., depth, currents, and wind) tend to dilute and
disperse pollutants. For example, the open ocean
is less susceptible to problems such as hypoxia or
eutrophication, which generally occur only when
certain conventional pollutants and nutrients are
present in high concentrations, and to physical bur-
ial of organisms.

In contrast, metals, organic chemicals, and path-
ogens are of great concern, even though they also
are dispersed, because: they can cause impacts at
very low concentrations, many are persistent, some
can accumulate in organisms, and some can in-
crease in concentration as they are passed up ma-
rine food chains, Uncertainty exists about the abil-
ity to discern impacts from these pollutants, because
detection of such impacts is generaly difficult and
the impacts may not be observed until long after
the polluting incident is over. Some of these pol-
lutants have been detected in significant concen-
trations, both in the water and in the tissues of vari-
ous marine organisms including fish, seabirds, and
marine mammals. The significance of such contami-
nation is not always clear, however, because of gaps
in our understanding of issues such as the nature
of open ocean food chains, the concentrations of
various chemicals likely to cause reproductive fail-
ure in marine organisms, or the likelihood of pol-
lutants being transferred to humans.
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POLICY ISSUES AND OPTIONS FOR ESTUARIES AND
COASTAL WATERS

Pressures to continue current disposal activities coastal waters fall under CWATwo basic types
in estuaries and coastal waters will probably in- of regulatory programs have been established un-
crease. Unless inputs of pollutants into estuariesder the Act to address pollutant inputs into these
and coastal waters are reduced, however, the exwaters:pollutant control programs, which regulate
tent and severity of impacts in these waters are likely specific pollutants or sources; amdterbody man-
to increase. The ideal strategy to protect most es-agement programs, which address the overall man-
tuaries and coastal waters is to reduce waste genagement of particular waterbodies.
eration or reuse wastes, thereby avoiding disposal.
Even with extensive waste reduction efforts, how-
ever, large amounts of wastes now disposed of in
marine waters will continue to require disposal for
the foreseeable future,

The ability of these programs to achieve their
stated goals is summarized below (based on chs.
7 and 8). Several options are described for im-
proving the ability of pollutant control programs
to reduce the inputs of pollutants and subsequent

Therefore, it will be essential to increase ef- impacts. For many waterbodies, however, im-
forts to reduce the levels of pollutants in munici- provements in pollutant control programs alone
pal and industrial discharges and to reduce non-will not be sufficient. The policy question that
point pollution where necessary, as well as to must then be decided is whether additional ef-
minimize waste disposal in estuaries and coastalforts (and, if so, what types) should be under-
waters wherever possible. The ability to minimize taken to counter the onset, continuation, or in-
disposal in these waters, however, maybe precludedcrease in degradation in these waterbodies.
by policy decisions made about disposal in the openOptions are presented below for providing addi-
ocean and on land. Reducing pollutant levels in dis- tional waterbody management where necessary.
charges and reducing nonpoint pollution are likely
to be more broadly applicable.

Any attempt to address impacts from disposal
activities must therefore determine the ability of the
current statutory and regulatory system to control — ®Although CWA also addresses nonpoint pollution, the Federal
poIIutant inputs. Most Federal regulatory and man- Governme_nt has not been extepsively involved in controlling this _type
agement programs relevant to the control of dis_(if pollution. The Water Quality Act of 1987, however, authorized

. . - 400 million for grants to help States develop nonpoint management
charges (as opposed to dumping) in estuaries an

rograms.
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Issue 1: Current Pollutant Control Programs
Will Not Protect All Estuaries and Coastal
Waters

The two major pollutant control programs au-
thorized by CWA are the National Pollutant Dis-
charge Elimination System (NPDES) and the Na-
tional Pretreatment Program. These programs
establish effluent guidelines and other requirements
to regulate the discharge of certain pollutants from
municipal and industrial facilities. States or EPA
Regions have primary responsibility for granting
permits and setting standards that incorporate thesgq
requirements, and discharges that meet the stand
ards specified in the permits are legal .24

These pollutant control programs have been re-
sponsible for important reductions in some pollut-
ants. The construction or upgrading of sewage
treatment plants has reduced the levels of conven
tional pollutants and nutrients in many municipal
discharges and, as a result, the health of some es-
tuaries and coastal waters has improved in some
aspects. In southern California coastal waters, for
example, kelp beds have patrtially recovered. Sim-
ilarly, reducing the levels of pollutants in industrial
discharges into sewers has improved the quality of
municipal sludge in some cases, allowing it to be
used beneficially as fertilizer on farmland and
forests.

Such reductions, however, have been achieved
at considerable expense. The Federal Government
has spent over $44 billion since 1972 to build mu- forcement is unclear because Federal funding of
nicipal treatment plants that meet requirements some critical activities has been inadequate and is
specified in CWA and implemented through NPDES declining. For example, proposed funding levels in
(.573). Industrial facilities also have made substan- the fiscal year 1987 budget for water quality en-
tial investments in response to the regulations estab-forcement and permitting and for municipal en-
lished under these programs. forcement are lower than current levels. As a re-
If compliance with existing regulations is sult, some municipal and industrial facilities will

achieved, the levels of regulated pollutants in mu- probably continue to discharge pollutants in amounts

nicipal and industrial discharges are likely to con- that exceed their permit limits.

tinue to decline. The extent of future reductions,  Moreover, even if total compliance with exist-

however, is difficult to predict. Although compli- ing regulations were achieved, these programs

ance has improved during the last few years, thewould not be sufficient to maintain or improve the

likelihood of achieving full implementation and en- health of all estuaries and coastal waters in the fu-
ture because:

“85ame States also have developed plans for managing w ater qual -

iy thatincorporate more strngent requirements (€. g, Calitornia; rf. ! ® P'De“ne diSCh_argeS and nonpoint SOI:JI'CG
63) pollution (particularly urban runoff) will
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situations but that are not listed in CWA (e. g.,
organic chemicals such as dibenzofurans and
trichlorophenols; pathogens such as viruses).
« Current pollutant control programs do not
address all sources of pollution. These pro-
grams already address the most easily controlled
sources, in particular municipal and most in-
dustrial discharges, but they do not adequately
regulate some additional important industrial
sources of pollutants (e. g., textile mills and
commercial laundries) or nonpoint sources.
+ Federal resources available for maintaining
or improving current levels of municipal
sewage treatment are declining, and the
ability of States or communities to fill the
breach is uncertain. Federal funding for cap-
ital investments in new and improved munici-
pal treatment plants is declinifignd the cost
of maintaining operations at existing plants is
likely to increase as the plants become older.
In addition, some plants could be required to
upgrade treatment to remove certain problem
pollutants such as nitrogen and phosphorus.
+ Monitoring, research, and enforcement cur-
rently are inadequate, and funding levels
for these activities are being reduced in
some instances.
+ The contamination of sediments with per-

Photo credit: Southern California Coasta/ Water Research Projetuthority sistent toxic p0||UtaI’_ltS is not adequately ad-
Beds of giant kelp along the southern California coast dressec_i. T_hese SEdlments m.ay be a source of
provide important habitat for many valuable fish and contamination for long periods; many observers
shellfish and support a substantial kelp harvesting have proposed the need to develop sediment

industry. Large acreages of these beds disappeared ; A
prior to the 1970s, in part because of pollutants discharged qua“ty criteria analogous to those for water

to nearby waters. Reductions in the discharges of some qua“ty-

Pollutants, accompanied kil restorationefforts, have
helped reverse this trend and kelp bed acreage
is now increasing.

increase as populations and industrial de-

Velopment expand in coastal areas. 2515 1984, EP A estimated that about $110 billion would be required
« Current pollutant control programs do NOt by the year 2000 for the Nation to meet its remaining municipal treat-
address all poIIutants. Standards have not mentneeds (654). Prior to the Water Quality Act of 1987, about one-

half of these needs (e. g., construction of secondary treatment plants
been developed for some pOHUtantS that are and new “interceptor’ sewers) would have been eligible for grants

listed in CWA and present in wastestreams in from the Federal Construction Grants Program; the Federal share
|arge quantities (Ch 8) because control tech- would have been about $36 billion (569). EPA recently lowered its

: . _ estimate of remaining municipal treatment needs to $76 billion by
nology is not available or because EPA has de the year 2005 (676). Most of the reduction is attributed to changes

termined that its use would impose unreasona- in documentation requirements for responding States, and some State
i i i officials have criticized the estimate as not reflecting all water quality-

ble economic burdens on affected industries.

Standards also have not been developed forrelated treatment needs ( 154). The Water Quality Act provided $18

; h billion for the Construction Grants Program and State revolving loan
other pollutants that can be important in SOMe funds, with funding ending in 1994.
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Options To Improve Current Pollutant
Control Programs

Although total implementation of and compli-
ance with existing pollutant control programs will
not be sufficient to maintain or improve the health
of all estuaries and coastal waters, these programs
will continue to achieve important reductions in pol-
lutant inputs and to provide the primary founda
tion for pollution control efforts. Therefore, main-
taining and improving their capabllltles is critical.
Four __t_ L nmtinna far = i~ thana ~rnnahil

ities are discussed below:

1. improving enforcement;

2. ensuring adequate funding by Federal, State,
and/or local sectors of municipal treatment
plant construction;

3. regulating ‘‘important or additional pollut-
ants and industrial sources, and

4. applying ocean discharge criteria to estuaries
and coastal waters.

Option 1:

Enforcement of current regulations on point
source dischargers is inadequate for many reasons
(ch. 8). More rigorous enforcement would reduce
pollutant discharges by the affected parties and
would provide a greater deterrent to other facilities.
Mechanisms for improving enforcement include the
following:

. Support continued or enhanced implemen-
tation and enforcement of the current NPDES
and pretreatment programs, through over-
sight, financial support, and technical guid-
ance. Virtually any increase in financia re-
sources for the implementation and enforcement
activities of these programs should be helpful,
although the cost of completely enforcing al
regulations would greatly exceed current levels
of funding committed to this activity.

. Enhance EPA’s enforcement authority by
allowing administrative civil penalties in
addition to court-imposed civil penalties.
Civil enforcement actions in court (fines or
consent decrees) tend to be time-consuming.
Many observers have suggested that the au-
thority to levy administrative fines could im-
prove the ability of EPA to pursue enforcement

Improving Enforcement

63-983 - 87 - 2 : QL 3

in atimely and focused manner. 26 Congress
also could consider the effectiveness of the pro-
visions that encourage enforcement actions by
private citizens.

* Provide oversight to ensure that efforts to
focus or target enforcement activities are
based on consistently applied criteria. EPA
has implemented a policy to focus enforcement
efforts first on major dischargersin ** signifi-
cant’ noncompliance, then on magjor dischargers
in less significant noncompliance and on mi-
nor dischargers. While attractive in theory,
focusing enforcement could result in differen-
tial enforcement around the country, raising
guestions about equity. Some observers con-
tend that selective enforcement makes more
efficient use of available resources and is there-
fore justified; others question whether the de-
terrent effects of enforcement would be les-
sened for lower priority dischargers (502).

Option 2: Ensuring Funding of Municipal
Treatment Plant Construction

Under the provisions of the 1987 Water Qual-
ity Act, only $18 bhillion in Federal funds will be
provided for municipal treatment needs. EPA in-
tends to continue requiring municipal treatment
plants to comply with CWA’s treatment require-
ments, however, whether or not Federal funding
is available to help meet these requirements. A long-
term capacity, therefore, still must be developed
for funding new plant construction, replacing or
repairing treatment plants as they deteriorate, and
expanding capacity as needed. The large-scale fea-
sibility of different non-Federal funding mecha-
nisms such as State revolving loan funds, privati-
zation, nondebt financing, and municipal bonds has
been debated but remains uncertain (542,569).

Congress considered this problem and author-
ized: 1) atransition period until 1994 to alow States
and localities to develop aternative funding mech-
anisms, and 2) about $8 billion (of the total author-
ization of $18 billion) to be used for the capitaliza-
tion of State revolving funds. Congress could further

Congress graned EPA new authority

to assess administrative civil penalties. Several States which are au-
thorized to administer pollutant control programs already have such
authority.
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support efforts to develop funding mechanisms, for
example, by increasing direct incentives for their
development; such incentives could include tax
credits for privatization.

Option 3: Expanding Regulation of
Important Pollutants and Sources

The coverage of the pretreatment and NPDES
programs could be expanded by developing stand-
ards for additional individua pollutants and sources
of pollutants, particularly industrial sources. The
mechanisms to expand coverage generally are a-
ready available to EPA, but Congress could pro-
vide support for expansion initiatives through over-
sight and commitment of sufficient financial
resources. This could entail several complementary
approaches:

. Promoting the development of effluent
guidelines for pollutants that are listed in
the Clean Water Act as priority pollutants
but for which guidelines have never been
developed. Congress could increase its sup-
port of EPA efforts to identify unregulated pol-
lutants present in large amounts in particular
discharges and to develop feasible treatment
technologies.

. Supporting efforts to identify pollutants not
on the CWA list but that can cause signifi-
cant impacts, and supporting efforts under
the pretreatment and NPDES programs to
develop effluent guidelines for these pollut-
ants. EPA has undertaken preliminary efforts
to develop screening processes and tests (e. g.,
effluent toxicity tests) to identify additional pol-
lutants that are important in marine waters,
but no new effluent guidelines have yet been
developed. A screening effort that combined
and augmented these efforts could expedite the
identification of such pollutants and the de-
velopment of effluent guidelines when neces-
sary.27 Tis woud F€QUIre more research on

the potential impacts of unregulated pollut-

27Some observers argue that additional national effluent guidelines
may not be necessary because permit writers can use “best profes-
sional judgment to incorporate limits on any pollutant into individ-
ual discharge permits. Development of such limits, for example, could
be part of a water quality approach (see Issue 2 below). On the other
hand, this would not guarantee consistent development and applica-
tion of limits, particularly for pollutants that are of significance in mul-
tiple industries or geographic regions.

ants, and monitoring to search for specified
pollutants in individual waterbodies.

+ Expanding pollutant control programs to
improve coverage of important point
sources that are not adequately regulated.
These include certain unregulated industrial
categories (e. g., commercial laundries) and
combined sewer overflows or stormwater
out falls.

+ Supporting EPA’s ongoing effort to develop
technical guidance on the quantities of toxic
pollutants allowable for different munici-
pa sludge disposal options. Current sewage
sludge regulations do not establish allowable
levels of most pollutants for different disposal
options. The development of comprehensive
guidance or standards for sludge disposa
would increase the ability of municipal treat-
ment plants to require reduced industrial dis-
charges of toxic pollutants into sewers.

* Deciding how to best address the problem
of hazardous waste discharges into_munici-
pa sewers, 28 An exemption'in the Resource
Conservation and Recovery Act (RCRA) that
allows such discharges could be abolished. If
it is, problems in other environments could en-
sue (e. g., because of illegal dumping). If the
exemption is retained, then improving the im-
plementation and enforcement of the pretreat-
ment program would become critical in en-
suring adequate regulation and treatment of
such discharges. This could include expansion
of efforts by municipal treatment plants to de-
velop local limits on such discharges .29

Option 4: Applying Ocean Discharge
Criteria to Estuaries

The CWA Ocean Discharge Criteria (Sec. 403(c))
currently apply to discharges into coastal waters,

“"Hazardous” refers to those substances or wastestreams specifi-
cally defined as such under RCRA.

29This problem is symptomatic of a larger issue, the role of mu-
nicipal plants in the management of industrial wastes (ch. 9). Mu-
nicipal wastes are often contaminated to some degree with metals and
organic chemicals from industrial discharges, and some observers have
suggested prohibiting industrial discharges into sewers. The near-term
likelihood of a prohibition is low, although the practice could be par-
tially restricted by prohibiting new industrial discharges into sewers,
Water quality would then depend on the control (by NPDES) of di-
rect industrial discharges and/or the implemental ion of other man-
agement options such as waste reduction, process substitution, recy -
cl ing, and centralized treatment facilities.
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but not to discharges into marine waters inside the
baseline of the territorial sea (i. e., estuaries). These
criteria specify additional factors that must be con-
sidered prior to the granting of a permit for dis
charging into non-estuarine marine waters, and in
theory provide greater regulatory control.

Congress could consider applying the Ocean
Discharge Criteria to discharges into estuaries,
which would provide an additional means of
control on such discharges. Whether this would
increase actual protection would depend on the
strength of the criteria. If necessary, the criteria
could be strengthened by making the issuance of
adischarge permit contingent on additional factors,
such as:

. development of an acceptable monitoring
protocol;

. specification and acceptance of conditions un-
der which the discharge may be terminated or
modified (e. g., if monitoring revealed severe
impacts); and

. requiring that a need be demonstrated to dis-
charge wastewater into estuarine waters .30

Issue 2: Some Estuaries and Coastal Waters
Need More Comprehensive Management

More comprehensive planning and coordination
of management efforts will be needed for severa
reasons if the Nation wishes to lessen, avoid, or re-
verse degradation of some estuaries and coastal
waters. First, estuaries and coastal waters exhibit
very site-specific characteristics with respect to phys-
ical nature, disposal activities and impacts, and eco-
nomic importance. Second, these waters can en-
compass multiple political jurisdictions and fall
under the authority of multiple agencies.

Third, the need to allocate available resources
efficiently will become more critical, because finan-
cia resources for Federal and State pollution con-
trol efforts probably will not increase substantially
in the future. In addition, because pollutants can
be contributed by many sources, it is not always
clear whether changes in current pollutant control
efforts, such as regulating additional pollutants or
achieving full compliance, would be sufficient to

30The first two of these additional criteria are currently not included
among the Ocean Dumping Criteria either.

achieve the desired improvements, or whether new
efforts are needed. *Increasing the effectiveness of
point source control programs might be sufficient
in some areas, whereas in other areas efforts to con-
trol nonpoint source pollution may be critical.

These factors necessitate greater coordination
and cooperation among responsible agencies to
identify site-specific problems and allocate re-
sources toward the most effective control efforts.

The need for comprehensive and coordinated
management has led to the development of some
‘‘waterbody management’ plans and programs by
the Federal Government (e. g., Chesapeake Bay
Program), the States (e. g., Puget Sound Water
Quality Authority), and local authorities (e.g.,
Southern California Coastal Water Research Proj-
ect). In most cases, humerous agencies from differ-
ent levels of government share responsibilities for
implementation. The Puget Sound program, for
example, involves more than 10 governmental en-
tities. Most programs address single waterbodies,
although the National Estuary Program currently
involves efforts in six areas.

Existing waterbody management programs vary
greatly in their design. Some have the authority to
set goals and establish plans (e. g., the Chesapeake
Bay Program), while others are designed only to
gather and share information about research needs
or findings (e. g., Southern California Coastal
Water Research Project). Most programs have the
authority to perform only some of the following
functions. address multiple disposal activities and
pollutant sources, identify the most serious or trac-
table problems, allocate resources toward these
problems, design and implement management plans,
and coordinate various involved agencies,

In general, existing waterbody management pro-
grams are in the early stages of implementation and
their effectiveness cannot yet be judged (ch. 7). The
initial focus of many programs has been to char-
acterize problems, identify sources of pollution, and
develop pollution abatement strategies. The Ches-

311t is difficult to discern in advance, for example, whether efforts
to reduce nonpoint source pollution would be more cost-effective than
requiring additional point source controls; the costs (as well as actual
benefits to water quality) of implementing many individual nonpoint
management practices must be compared to the costs and benefits of
fewer, more expensive, point source controls.
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apeake Bay Program, which is among the most ad-
vanced of existing programs, is currently entering
the implementation stage.

While these efforts appear promising, programs
have been established for only a few waterbodies
to date; many of the estuaries and coastal waters
in need of additional management are not covered
by such programs. Furthermore, current programs
generally have only limited authority and financial
support, and may not be sufficient to ensure the
health of the target waterbodies.

Options To Provide Additional
Waterbody Management

Creating new waterbody management programs
would probably be relatively straightforward, and
in the Water Quality Act of 1987 Congress desig-
nated some specific waterbodies for which manage-
ment efforts should be undertaken. However,
establishing a systematic approach for provid-
ing comprehensive and coordinated waterbody
management will require additional, difficult
policy decisions. The critical link that is lack-
ing is a framework for making decisions about
when and how to provide additional means of
management, in particular, how to complement
the current uniform national pollutant control
programs to address situations that require ad-
ditional, site-specific controls.

A water quality-based approach could com-
plement the system of primarily uniform, tech-
nology-based controls and provide a framework
for addressing the site-specific needs of individ-
ual waterbodies.” Although the 1972 CWA Amend-

324 water quality- based approach places controls ON pollution

sources, based on an assessment of the concentrations of pollutants
in receiving waters below which unacceptable impacts will not occur.
It relics on the development of water quality-based standards, which
consist of designated uses (e. g., swimmable water) for defined seg-
ments of waterbodies and pollutant-specific numerical criteria designed
to assure attainment of the uses. The States designate uses and set
water quality standards, with Federal guidance. Individual dischargers
generally have greater flexibility in choosing how they will comply
with water quality standards than with technology-based standards
(130). A water quality approach, however, requires enormous amounts
of information, continuous monitoring, and the development of site-
specific criteria for many pollutants. Furthermore, it can be difficult
to ascertain the portion of the problem that is caused by disposal be-
cause, for example, ambient water quality is affected by episodic events
(e. g., storms that cause excess runoff or low flow that causes salinity
problems). Nevertheless, developing such an approach could provide
the flexibility to address site-specific problems.

ments marked a shift away from this approach and
toward the use of technology-based standards, the
authority to institute water quality-based regula-
tion was retained in the Act because Congress in-
tended it to serve as an additional layer of pollu-
tion control, after the more uniform pollutant
control programs were well-established. In general,
however, it has not yet been used to provide com-
prehensive and coordinated management of estu-
aries and coastal waters,® although EPA has be-
gun to develop a water quality approach to better
control toxic pollutants in discharges (49 FR 9016-
9019, Mar. 9, 1984).* EPA’s Science Advisory
Board recently recommended that the agency in-
vestigate applying water quality criteriato research
conducted in marine waters (244,675).

Development of a framework that uses a water
quality approach to provide additional water-
body management, where needed, now seems
appropriate. Such a framework, which could
build on existing mechanisms, would differ from
or expand on current efforts by:

+ providing better means of evaluating prog-
ress in improving the quality of estuaries
and coastal waters;

+ identifying those waterbodies that will con-
tinue to be degraded, even after continued
development and implementation of cur-
rent pollutant control programs;

+ developing new waterbody management
programs for some of these waterbodies;
and

+ providing the guidance and flexibility needed
for waterbody management programs to set
site-specific goals and establish coordinated
plans for achieving those goals.”

3For example, 9 of the 24 coastal States have not developed ma-
rine water quality standards for any priority pollutants (ch. 8). For
the 8 coastal States that have marine standards for priority metals,
standards have been developed for an average of 4.5 of the 14 me-
tals. For the 15 coastal States that have such standards for priority
organic chemicals, standards have been developed for an average of
6.8 of the 85 organic chemicals. ..

3+ 1 addition several States have addressed seasonal Varlations or
differences in the contribution of pollutants from different sources,
while not relaxing technology-based standards, by using water quality-
based techniques such as seasonal or variable permits (130Q).

35Some of th, decisions that would be made within such a Trame-
work would be affected by the availability of land-based and open ocean
disposal options. For example, if the relatively restrictive policy re-
garding waste disposal in the open ocean is maintained, then some
methods for improving the quality of estuaries and coastal waters, such
as shifting disposal further out to sea, will not be available.
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Implementing these steps could take consider-
able time. In addition, the relative roles of Federal,
State, and local governments in these activities is
a central issue. Some observers advocate reliance
mostly on State and local efforts, while others ad-
vocate a strong Federa role. This issue is addressed
briefly below, but in genera the question of pri-
mary responsibility will need to be addressed on
a case-by-case basis.

Option 1. Establishing Measurable Goals and
Evaluating Progress

CWA established as national goals the elimina-
tion of discharges of toxic pollutants in toxic amounts
and the restoration or maintenance of fishable and
swimmable waters. Clearly, such improvements
will not, and were not expected to, occur overnight;
many years may pass before the effects of changes
in pollutant control programs or of now-developing
waterbody management programs become apparent.

Moreover, it is often difficult to measure progress
toward such broadly stated goas. Establishing goals
toward which progress could more easily be meas-
ured could increase the ability to assess improve-
ments in the health of estuaries and coastal waters,
and, concomitantly, increase the ability to judge
the need for additional controls. Congress might
consider:

+ Refining the goas of CWA so that they ap-
ply explicitl to estuaries and coastal waters.
This could involve a statement of the intent
to maintain the current quality of resources
or to reverse any trends of degradation in these
waters.

+ Supporting the further development and
implementation of the water quality ap-
proach and the specification of site-specific,
measurable goals toward which progress
could be measured. To be effective, such
goals should be quantitative whenever possi-
ble and should be directly linked to tangible
improvements in resources. *Examples of
measurable goals include:

56For example, Water quality criteria currently exist whichspecify
a minimum level of dissolved oxygen for a particular water-body While
these account for one condition that is necessary to protect the water-
body’s living resources, such criteria need to be linked directly to a
goal of improving the value or health of those resources (e. g., increase
in fish population size or commercial yield).

—avoiding specific impacts (e. g., no fish mor-
tality in a specified ared);

—achieving desired changes in ecological con-
ditions (e. g., reestablishment of submerged
aquatic vegetation in a specified area); and

—achieving desired changes in economic or
recreational returns (e. g., the lifting of re-
strictions on harvesting shellfish) .37

Progress toward such goals could be measured
for individual waterbodies. If the waterbody met
the goals, then no additional control efforts would
be needed. If it did not meet one or more goals,
then site-specific control efforts could be increased
for those pollutants and waste disposal activities that
most significantl impede attainment.

Pollutant control programs would still need to
be implemented and enforced, but they would only
constitute a first step. Setting measurable, site-
specific water quality goals would allow the effec-
tiveness of these programs to be evaluated and judg-
ments to be made about the need for more strin-
gent controls on any pollutant sources .39 Available
resources could then be focused on the most via-
ble or most cost-effective control efforts; additional
permit limits on discharges, as well as the use of
best management practices for controlling nonpoint
pollution, could be required in site-specific situ-
ations.

Two additional uses of the water quality ap-
proach to waterbody management deserve mention:

1. A water quality approach could be extended
to address sediment quality. The tendency
for metals, organic chemicals, and pathogens
to become concentrated in sediments suggests
the need to develop sediment quality criteria

37 EPA has initiated a study to evaluate the potent ial economic ben-

efits of improvements in the water quality of estuaries (K. Adler,U. S
EPA, pers.comm. , December 1986).

3This concept is alreadv a component of air pollutioncontrol plans
required of individual States under the Clean Air Act. EPA recently
indicated that extending this concept to marine pollution problems
might provide an effective means of evaluating the effect iveness of
management strategies (670).

9]ntheory €Xistingcontrolson point sources (i. e, NPDES per-
mit limits) could also be relaxed or made less stringent if specified
water quality, standards in a waterbody were being met. Such * ‘back-
Sliding’" was prohibited, except in some narrowly defined circum-
stances, in the Water Quality Act of 1987; the current national
technology-based standards are unlikely to be modified to any great
extent,
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that would be analogous to those for water
quality. Such criteria could be useful in de-
termining, for example, if shellfish harvest-
ing in a particular area should be restricted,
or whether dredged materia is sufficiently
contaminated to pose undue risks to bottom-
dwelling marine organisms. These criteria do
not currently exist, although EPA is evaluat-
ing the feasibility of developing them for cer-
tain metals and organic chemicals (C. Zarba,
EPA, pers. comm., November 1986).

2. A water quality approach could be extended
to account for pollutants that enter an es
tuary from upstream sources. For example,
many of the pollution problems in the Chesa-
peake Bay are aggravated by pollutants car-
ried into it by the Susguehanna River. Al-
though such an approach might be logistically
difficult to implement, precedent exists for
identifying important but distant sources and
requiring that their pollutant inputs be re-
duced in order to achieve water quality goals
in a particular waterbody.”

Some observers have argued that supplement-
ing current technology-based controls with even
stricter controls in response to water quality stand-
ards might impose unreasonable financial burdens
on dischargers. Congress may wish to consider the
use of financial incentives such as fees or taxes to
ease this burden. According to some economists,
this market-oriented approach to water quality
management could be introduced in a manner that
does not unduly compromise the technol ogy-based
approach (A.M. Freeman, Bowdoin College, pers.
comm., July 1986; and refs. 130,305).

+0A Federal courtrecently ruled in Scott v. City of Hammond, Indi-
ana, et al. (741 F. 2d 992, 1984) that NPDES-permitted dischargers
to Lake Michigan’s tributaries must consider the effect of the discharges
on the lake itself, not just on the tributaries. This water quality ap-
proach will involve difficult tasks such as assessing the capacity of Lake
Michigan to accommodate wastes and allocating the rights to discharge
certain amounts of wastes into tributaries. EPA Region V is devel-
oping a long-term toxic strategy to address this problem, including
evaluation of the most cost-effective controls (whether they be best
management practices for nonpoint pollution or controls on point
sources). EPA considers this decision to be applicable nationwide, but
some States disagree (L. Fink, U.S. EPA Region V, pers.comm.,
October 1986; and refs. 251, 674). In theory at least, the concept could
be extended to estuaries and coastal waters impacted by pollutants
from upstream sources.

Option 2: ldentifying Waterbodies Needing
Additional Management

Not all estuaries and coastal waters require ad-
ditional management, so some mechanism would
be needed to identify waterbodies likely to suffer
degradation despite current pollution control ef-
forts. This need probably could be met by estab-
lishing a ‘‘screening’ process to identify those
waterbodies requiring additional management.

Some States have developed criteria to identify
such waterbodies, but uniform criteria probably
should be used since waterbodies around the Na-
tion are involved. Consistent criteria could be de-
veloped, for example, by the Federal Government
and used by States to evaluate waterbodies within
their boundaries. Some waterbodies, however, are
bounded by and receive pollutants from severa
States, and multiple agencies could have responsi-
bilities pertinent to waterbody management. In
such cases, it may be appropriate to have the Fed-
eral Government conduct or coordinate the proc-
ess. EPA’s National Estuary Program and NOAA'’s
National Estuarine Program are evaluating such
an approach for some coastal waters, so a new pro-
gram would not necessarily be required (61 1,670).

A screening process would need to precede other
management decisions and thus should be relatively
streamlined. Information would need to be collected
for most or all of the Nation’s estuaries and coastal
waters, so decisions regarding what information will
be needed should be made early in the process.

Option 3. Developing Management Plans

If ageneral goa of maintaining or improving the
health of estuaries and coastal waters is to be pur-
sued, additional programs will need to be devel-
oped for those waterbodies likely to suffer continued
or new degradation. Several options exist for over-
seeing the development of management plans and
defining the structure of individual waterbody man-
agement plans:

+ Decide whether a national program is nec-
essary to coordinate and oversee the devel-
opment of individual management plans.
While a strong Federal presence has not been
necessary for the initiation of some programs

(e.g., in puget sound), @ national program
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could: 1) conduct any screening effort, 2) en-
courage States to develop plans for waterbodies
entirely within their jurisdiction, and 3) initi-
ate the development of programs for water-
bodies encompassing multiple jurisdictions. A
program could be newly developed or could
build on ongoing efforts such as the National
Estuary Program. If needed, a Federal pro-
gram could provide incentives to the States,
for example, by making grants contingent on
the development of adequate plans.

. Establish national guidelines for the devel-
opment of individual plans. Individua plans
could be required to: 1) designate a lead agency
to coordinate planning, 2) establish site-spe-
cific, measurable goals, 3) specify what efforts
would be undertaken to achieve the goals, and
4) indicate how progress will be evaluated and
reported. Existing planning mechanisms in
CWA (e. g., Sec. 208 areawide plans or Sec.
303(e) water quality management plans) could
provide the statutory authority for such
plans. “ Alternatively, existing plans, for ex
ample, those of the National Estuary Program,
Chesapeake Bay Program, or the Great Lakes
Program, could be used as models.” Regard-

41Numerous problems arose in the developmentand implementa -

tion of the 208 program (699), Nevertheless, the general concept of
arcawide planning seems v iable

**The Coastal Zone Management Act pro~.ides another possible ve-
hicle for such plans, but it has generally focused more on develop-
ment and land-use issues than on waste disposal act iv i tics. Some co-
ordinat ion of any waterbed}, management plan with State Coastal Zone
Management plans, however, would still be essential.

POLICY

Issues Regarding Waste Disposal in
Open Ocean Waters

Waste disposal in the open ocean is generaly
limited to the dumping of acid or alkaline indus-
trial wastes, sewage sludge, and dredged material .43

“The following disc ussion focuse S on these wastes or on others that
arc possible candidates for dumping in the open ocean, OTA already
analyzed the incineration of hazardous wastes at sca (586). An effec-
tive moratorium cx ists on the d isposal of low-levelradioactive wastes
i n the ocean

ISSUES AND OPTIONS

less of the mechanism used, the requirement
to define specific goals and evaluate progress
could be structured in a manner analogous to
State Implementation Plans under the Clean
Air Act. Under this Act, planning agencies
must determine whether air masses are in at-
tainment with standards and establish plans
describing how attainment will be achieved in
nonattainment areas, For waterbody manage-
ment plans, responsible planning agencies
could be required to undertake similar planning.
« Support the development of well-designed,
long-term monitoring and data analysis pro-
grams whose results can be used to evalu-
ate progress toward specific goals. Such pro-
grams would have to be long-term because
attainment of some goals is likely to require
relatively long periods. If amonitoring or ana-
Iytical program indicated insufficient progress
toward attainment, then responsible agencies
might need to shift planning or control efforts.
Any planning and evaluation processes thus
would have to be continuous and include
mechanisms for modifying plans as needed.

Proposals to expand existing waterbody manage-
ment programs or to develop new ones with mul-
tiple responsibilities might be dismissed for fear of
large new expenditures. It is true that efforts to
maintain or improve the health of estuaries and
coastal waters will require new expenditures. If,
however, management programs can identify site-
specific problems and coordinate control efforts, the
overall costs of such efforts could in some cases be
less than the costs of separate, uncoordinated pol-
lution control efforts.

FOR OPEN OCEAN WATERS

The permitting system established under the Ma-
rine Protection, Research, and Sanctuaries Act has
been relatively successful in managing such dump-
ing: dumping of industrial wastes has declined dra-
matically, and the dumping of sewage sludge and
dredged materia is relatively well-controlled.

Some of the wastes currently dumped in the open
ocean also can be used beneficially on land and in
certain aquatic settings. When relatively uncon-
taminated, for example, dredged material can be
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used for beach or wetland replenishment projects,
and sewage sludge can be used as a fertilizer or soil
conditioner on farms and forests.

Most often, however, these wastes must be
managed by other treatment or disposal options,
and pressure to use the open ocean for dumping
will probably increase. In light of these pressures
as well as the 1981 court decision (City of New
York v. United States Environmental Protection
Agency) that required the balanced considera-
tion of all available alternatives, a total ban on
disposal in the open ocean seems unlikely.

It is essentia, therefore, to consider whether
there are conditions under which open ocean dis-
posal might be environmentally acceptable.
Some wastes (e.g., sewage sludge, dredged ma-
terial, and acid and alkaline wastes) probably
can be dumped in the open ocean, if levels of
toxic pollutants in the wastes are low, without
causing significant long-term impacts. Open
ocean features and processes (e. g., large volume,
well-mixed waters, high dispersal ability) reduce
the likelihood of impacts such as hypoxia, eutrophi-
cation, and significant accumulations of suspended
material. In addition, the open ocean is generally
capable of quickly neutralizing acid or alkaline
wastes because of its large natural buffering capac-
ity. Some pipeline discharges might be environ-
mentally acceptable for the same reasons.

However, some uncertainty is associated with
these conclusions about the acceptahility of open
ocean waste disposal. For example, it is unclear
whether pathogens and toxic chemicals, at concen-
trations likely to exist at disposal sites, can cause
long-term impacts on open ocean organisms and
populations, or whether the overall productivity of
the open ocean would be affected by such impacts.
In addition, since the productivity and correspond-
ing biological activity of the open ocean is gener-
ally low, the degradation of wastes disposed of there
could be slow relative to degradation in estuaries
and coastal waters.

Other factors could constrain open ocean disposal
of relatively uncontaminated wastes. In particular,
most pipelines probably could not be sufficiently
extended into open ocean waters (particularly on
the Gulf and east coasts, where the distance to the
open ocean generaly is greater than on the west

coast), and the shifting of dredged material dump-
ing further out to sea may be seen as prohibitively
costly in many cases.

In contrast, contaminated material can rarely if
ever be used beneficially and therefore generally
requires some form of disposal. In such cases, the
full range of available options, including some
forms of marine disposal, needs to be evaluated.
Marine disposal that depends on containment
rather than dispersion may sometimes be prefera-
ble to land disposal. For example, “capping” of
some contaminated dredged material with clean
material may cause fewer impacts than disposing
the same material on land. Similarly, solidified coal
ash potentially could be used in the construction
of artificial reefs.

Options for Managing Waste Disposal in
Open Ocean Waters

Two basic policy directions exist regarding
waste disposal in the open ocean: maintain or
strengthen the current restrictive policy, or al-
low increased disposal of some wastes under
some conditions. Each choice involves some spe-
cific implications that are addressed by the options
described below.

Option 1. Maintaining or Strengthening the
Current Restrictive Policy

As currently implemented, MPRSA tends to re-
strict waste disposal in the open ocean. Maintain-
ing or strengthening this policy could be justified,
even though open ocean disposal is technically and
economically feasible under certain conditions, be-
cause of concerns about the long-term health of the
open ocean or because policy makers decide that al-
lowing more ocean dumping might hinder the de-
velopment of better management options. Thus
Congress could strengthen this policy by amend-
ing the Act to specifically exclude particular wastes
from €ligibility for dumping, although total restric-
tion of open ocean waste disposal appears im-
plausible.

Choosing to maintain the current restricted pol-
icy, however, might preclude some measures for
improving the health of estuaries and coastal waters
(e.g., shifting disposal activities further out to sea).
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Therefore, ensuring the availability of alternative
options, such as beneficial use or land-based treat-
ment and disposal options for wastes that could be
disposed of in marine waters, would be a critical
component of continuing this policy.

Option 2: Allowing Increased Disposal of
Some Wastes

A choice also could be made to allow increased
disposal of some wastes in the open ocean under
certain conditions because of the environmental
acceptability of and increased pressure for some dis-
posal. If some increase in open ocean disposal is
allowed, many of the necessary statutory and reg-
ulatory mechanisms to ensure sufficient control are
aready in place.

Whether or not open ocean waste disposal in-
creases, Congress probably would need to support
and oversee several important aspects by:

. Ensuring that disposal sites and methods
are chosen so that impacts are minimized.
MPRSA and its associated regulations define
siting criteria for open ocean disposal, speci-
fying that chosen disposal sites exhibit disper-
sive characteristics and contain few economi-
cally or ecologically important resources; sites
also must exhibit a relative lack of pollutant
inputs from other sources and a lack of use for
other purposes. These criteria appear to be
sufficient if rigorously implemented by EPA.
It might be worth considering whether the use
of several carefully selected sitesis preferable
to the use of only one or two dumpsites for
a particular waste. Using several sites would
reduce the input of pollutants (and the possi-
bility of subsequent impacts) at any one site,
but it also would require additional resources
for monitoring and surveillance.

. Supporting efforts to reduce pollutants in
wastes prior to disposal. The options for re-
ducing pollutant levels in estuaries and coastal
waters are egually applicable to waste disposa
in the open ocean; they include, for example,
greater implementation and enforcement of
the pretreatment and NPDES programs and
the development of comprehensive regulations
for sludge disposal. In addition, Congress
could require that stricter controls be imposed

on the composition of wastes that are to be
dumped—in particular, to minimize the pres-
ence of toxic pollutants and pathogens.
Providing additional resources for properly
designed and nationally coordinated mon-
itoring and research programs, and ensur-
ing that results are used in future policy de-
cisions. Greater support and coordination of
monitoring and research is needed to ensure
that significant impacts (including those that
might become evident only after several years)
are detected and that information on these im-
pacts is effectively analyzed and disseminated.
In addition, Congress could consider devel-
oping an explicit policy that allowed disposal
to continue only if monitoring detected no sig-
nificant impacts (' ‘significant’ or * ‘unaccept-
able’ impacts probably should be carefully de-
fined prior to disposal). This could include
specific provisions requiring that the disposal
activity be phased out or modified if such im-
pacts were detected. MPRSA currently appears
to provide sufficient authority to phase out
harmful disposal activities, as witnessed by the
reduction of industrial waste dumping.
Ensuring that open ocean disposal does not
hinder the development and use of other op-
tions, such as land-based treatment or ben-
eficial use. Existing provisions, if imple-
mented consistently and rigorously, appear to
provide a means of addressing this issue; for
example, regulations (under Sees. 101 and 102
of MPRSA) for granting ocean dumping per-
mits require:
—initial analysis of al management and dis-
posal options,
—demonstration of a need for open ocean dis-
posal, and
—rperiodic reconsideration of other available
management and disposal alternatives.
Congress also could consider influencing mar-
ket conditions to attain specific goals. For ex-
ample, financial incentives such as fees, taxes,
or tradable discharge permits (56,305) could
be used to make the total cost of ocean dump-
ing comparable to that of other options or to
ensure that short-term economic factors alone
do not drive decisions regarding dumping.



