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Chapter 7

Statutes and Programs Relating To
Marine Waste Disposal

INTRODUCTION

Federal efforts to control and manage marine
waste disposal are relatively recent in origin, with
most programs being less than two decades old, In
1970, three major government reports recom-
mended that a national policy for controlling ocean
waste disposal be developed (11 5,382,623). In re-
sponse to these and to the general environmental
concerns of the 1960s and early 1970s, Congress
passed a suite of major statutes that provide the gen-
eral legal structure currently used to regulate all
waste disposal activities. One of the reports, the
Council on Environmental Quality’s “Ocean
Dumping—A National Policy’ (1 15), became the
primary basis for the Marine Protection, Research,
and Sanctuaries Act (MPRSA) of 1972 and for
much of the policy developed throughout the dec-
ade for regulating marine disposal (377,420).

MPRSA and the Federal Water Pollution Con-
trol Act (commonly referred to as the Clean Water
Act, or CWA) are the two major statutes control-
ling waste disposal in marine environments. In gen-
eral, the open ocean is reasonably well-protected

as a result of MPRSA, but other areas of the ma-
rine environment remain more vulnerable. In par-
ticular, estuaries and other coastal waters, primarily
regulated under CWA, have received less protec-
tion. In fact, a 1981 study by the National Advisory
Committee on Oceans and Atmosphere (NACOA)
concluded that the Council on Environmental
Quality (CEQ) report was responsible for the near
total restriction of open ocean waste disposal (377).
The NACOA report disagreed with this approach,
and proposed that some wastes could be disposed
of in marine waters under certain conditions. It rec-
ommended that a more comprehensive waste man-
agement strategy include greater use of the open
ocean. This recommendation influenced an impor-
tant 1981 court decision, City of New York v.
United States Environmental Protection Agency
(543 F. Supp. 1084) (155). The NACOA report
and the court decision signaled a changing attitude
toward the ocean, from relatively strict protection
to carefully managed use (12,291 ,531).

OVERVIEW OF THE EXISTING LEGISLATIVE AND
REGULATORY

The major provisions of the two major statutes,
MPRSA and CWA, are summarized in table 11.
(A number of other statutes that also have some
affect on marine waters are described briefly in
box O.) MPRSA regulates the dumping of any ma-
terial in the territorial sea (O to 3 nautical miles),
the contiguous zone (3 to 12 nautical miles), and
beyond in the open ocean. It applies to dumping
of U.S. -origin materials from all U.S. vessels, but
it only applies to foreign vessels dumping foreign-
origin materials within 12 miles of the U.S. coast.
CWA regulates discharges from all point sources
into all U.S. waters, including the territorial sea,

FRAMEWORK

the contiguous zone, and beyond.1 Although both
laws establish procedures to administer regulatory

permit programs, there are basic differences in their
regulatory approaches to marine waste disposal.
MPRSA requires the balancing of all relevant fac-
tors (e. g., socioeconomic factors, land-based alter-
natives, etc.), while CWA primarily relies on tech-
nological considerations, giving some attention to
economic feasibility.

‘Except discharges from vessels beyond the 3-mile boundary.
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Table 11 .-Major Legislative Provisions Affecting Waste Disposal in Marine Waters

Statute and section Purpose

Marine Protection Research, and Sanctuaries Act:
Sec. 101

Sec. 102

Sec. 103

Sec. 104

Sec. 107

C/can Water Act:b

Sec. 104(n)

Sec. 104(q)

Sec. 201, 202, 204
Sec. 208

Sec. 301

Sec. 301(h)

Sec. 301(k)

Sec. 302

Sec. 303

Sec. 303(e)

Sec. 304

Sec. 304(b)

Sec. 305(b)

See: 307

Sec. 308

Sec. 309

Sec. 402

Prohibits, unless authorized by permit, the transportation of wastes for dumping and/or the dumping
of wastes into the territorial seas or the contiguous zones.

Authorizes EPAa to issue permits for dumping of nondredged materials into the contiguous zone and
beyond as long as the materials will not “unreasonably degrade” public health or the marine environ-
ment, following criteria specified in statute or established by the Administrator.

Authorizes Corps of Engineers to issue permits for dumping dredged material, applying EPA’s environ-
mental impact criteria to ensure action will not unreasonably degrade human health or the marine
environment.

Specifies permit conditions for waste transported for dumping or to be dumped, issued by EPA or the
Coast Guard.

Authorizes EPA and Corps of Engineers to use the resources of other agencies, and instructs the Coast
Guard to conduct surveillance and other appropriate enforcement activities as necessary to prevent
unlawful transportation of material for dumping or unlawful dumping.

Directs EPA to establish national estuaries programs to prevent and control pollution; to conduct and
promote studies of health effects of estuarine pollution.

Establishes a national clearinghouse for the collection and dissemination of information developed on
small sewage flows and alternative treatment technologies.

Specifies sewage treatment construction grants program eligibility and Federal share of cost.
Authorizes a process for States and regional agencies to establish comprehensive planning for point

and nonpoint source pollution.
Directs States to establish and periodically revise water quality standards for all navigable waters; ef-

fluent limitations for point sources requiring BPT should be achieved by July 1, 1977; timetable for
achievement of BAT and other standards set. Compliance deadlines for publicly owned treatment works
(POTWs) to achieve secondary treatment also set.

Authorizes waivers for POTWs in coastal municipalities from secondary treatment for effluent discharged
into marine waters if criteria to protect the marine ecosystem can be met.

Allows industrial dischargers to receive a compliance extension from BAT requirements until July 1,
1987, for installation of an innovative technology, if it will achieve the same or greater effluent reduc-
tion than BAT at a significantly lower cost.

Allows EPA to establish additional water quality-based limitations once BAT is established, if neces-
sary to attain or maintain fishable/swimmable water quality (for toxics, the NRDC v. EPA consent de-
cree sets terms).

Requires States to adopt and periodically revise water quality standards; if they determine that technology-
based standards are not sufficient to meet water quality standards, they must establish total maxi-
mum daily loads and waste load allocations, and incorporate more stringent effluent limitations into
Sec. 402 permits.

Requires States to establish water quality management plans for watershed basins, to provide for ade-
quate implementation of water quality standards by basin to control nonpoint pollution; Section 208
areawide plans must be consistent with these plans.

Requires EPA to establish and periodically revise water quality criteria to reflect the most recent scien-
tific knowledge about the effects and fate of pollutants, and to maintain the chemical, physical, and
biological integrity of navigable waters, groundwater, and ocean waters and establish guidelines for
effluent limitations.

Outlines factors to be considered when assessing BPT and BAT to set effluent limitation guidelines,
including accounting for “non-water quality impact, ” age of equipment, etc.

Sets State water quality reporting requirements.
Sets new source performance standards for a list of categories of sources.
Requires EPA to issue categorical pretreatment standards for new and existing indirect sources; POTWs

required to adopt and implement local pretreatment programs; toxic effluent limitation standards must
be set according to the best available technology economically achievable.

Requires owners or operators of point sources to maintain records and monitoring equipment, do sam-
pling, and provide such information or any additional information.

Gives enforcement powers primarily to State authorities. Civil penalties, however, and misdemeanor sanc-
tions can be issued by EPA in U.S. district courts for violation of the act, including permit conditions
or limitations; EPA also is authorized to issue criminal penalties for violations of Sections 301, 302,
306, 307, and 308. EPA may take enforcement action for violations of Section 307(d) which introduce
toxic pollutants into POTWs.

Establishes National Pollutant Discharge Elimination System (NPDES), authorizing EPA Administrator
to issue a permit for the discharge of any pollutant(s) to navigable waters that will meet requirements
of Sections 301, 302, 306, 307 and other relevant sections; States can assume administrative respon-
sibility of the permit program.
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Table 11 .—Major Legislative Provisions Affecting Waste Disposal in Marine Waters—Continued

Statute and section Purpose

Sec. 403 Directs EPA to establish Ocean Discharge Criteria as guidelines for permit issuance for discharge into
territorial seas, the contiguous zone, and open ocean.

Sec. 404 Directs Secretary of the Army to issue permits for dredged or fill material; EPA must establish criteria
comparable to Section 403(c) criteria for dredged and fill material discharges into navigable waters
at specified disposal sites.

Sec. 405 Requires EPA to issue sludge use and disposal regulations for POTWs.
Sec. 504 Grants emergency powers to Administrator to assist in abating pollutant releases; establishes a contin-

gency fund, and requires Administrator to prepare and publish a contingency plan to respond to such
emergencies.

Sec. 505 Citizen suit provision allows citizens to bring civil action in district court against any person in violation
of an effluent standard or limitation of an order by the Administrator for failing to perform a nondiscre-
tionary act.

aunless  otherwise  noted, the Environmental Protection Agency (EPA) is responsible fOf implementing Provision(s)
bRelevant  Provisions of the ~e~ently.enacted  Water  Quality Act  of 1987,  which reauthorized  and amended the Clean  Water  Act, are discussed In ch 1 box C and Cor.

responding text
CWater  ~ua~ity standards are ambient standards designed to achieve ~e~ain  uses of water;  these now play  a secondafy  role  Technology-based effluent  standards are

given the primary role and are dewgned  to reduce pollutants so that ultimately all water is “fishable, swimmable. ” Effluent standards are performance standards and

specify the maximum permissible discharge of a pollutant from a type of source and usually specify the degree of technology to be used (“best available, ” “best
practicable, “ “reasonably available,’” etc.), but not the particular method needed to comply. Effluent limitation guidelines, on the other hand, apply to tndlwdual  sources
and specify their particular performance levels Water quality standards (Sec. 303) are now the benchmarks by which to measure the success of the effluent standards
in meeting clean water goals,

SOURCE  Office of Technology Assessment, 1987

BOX O.-Additional Federal ne wmt~ ~fs~s~
Ik*  ‘fh~~”~ :“$’

Although M P R S A  and CWA am the statutc~  profound effkcts  on marine waste disposal,
a  n u m b e r  o f  o t h e r  iaws are AO X%k?vatlt, .t$w amount  of waste  needing disposal or by
regulating certain uses. TIw Rescmree  Act is discussed in box P, while  other stat-
utes are briefly described here. . ‘, . *:-. -. ~ . .-:. , . . “ - ,. -.. : ,.-, -. , *. . -.

T h e  Cleaa Air Act Arnendmmws {CAA) of 39~, 7401 et seq.)  have ind i rec t ly  r e su l t ed  in
the generat ion of large amounts of air pallution  cqq;~ ~~ @~-fPw desdfirizatian  sl~dges} ~d
other air pollution control dudges) which have b~en @ne disposal at various times. These
wastes  arc generated by the air pollution control to comply  with nat ional  emission and
air  qual i ty s tandards fdr s tat ionary smwces @f air .,:; ~v:. .

The Coa~aIZone  lkfarra~ment  A~ (CZNL+$}  @.l~7~,~~~~&~6~!~#51  et seq.) provides Federal grants
to States  to d e v e l o p  C o a s t a l  Zoneni th~ @essure  for economic development
and the need for environmental protectbm  EPA WBMMW‘ --ithr an activity affecting land or water
use in a coastal zone until it has certifkd  that the a&ity d&s w Yioiate  a State’s  management plan. Through
the National Estuarinc  Sanctuary Program, the  aet WIthmizei  @ pmxmt  matching  grants to States to acquire
and manage estuaries for researeh  and eciueat@ml purpose~.  &@mdrnen$s to KIZM~ in 1980 state that man-
agement policies should protect coastal natural IW%OWWM eiitt&ies, beaches, and fish and wildlife
and their habitat) and encourage area management plain @r estuaries, bays, and harbors.

The Coznpmhensivc Env ERCLA) of 1980 (42
U.s.c. 9601 et seq.), response and cleanup
capabilities for chcmic and disposal facilities.
Its primary impact on numbers of hazardous
waste sites in the coa$td W% marine waters; 2) the
suggestion that some waste~ #tk in the ocean;
and 3) provisions regsird

The Endangered Species Act (ESA) of 1973 (16 U.S.C.  1531  et seq.) requires all Federal agencies and
their permitters and licenwm to erumrc that their actions are not likely to jeopardize the existence of an endan-
gered or threatened species or result in the destruction or adverse modification of critical habitats of such spe-



      

The Marine Protection, Research,
and Sanctuaries Act

Introduction

When passed in 1972, MPRSA became the first
comprehensive legislation to regulate ocean dump-
ing of all types of material that may adversely af-
fect human health, the marine environment, or the
economic potential of the ocean. MPRSA (33
U.S.C. 1401 et seq. ) is the only pollution law ex-
clusively devoted to the ocean and is the only law
that explicitly requires consideration of alternative

land-based disposal methods (Sec. 102(a)).2 In con-
trast, other statutes such as the Resource Conser-
vation and Recovery Act (RCRA) typically regu-
late disposal in one environment without explicitly
considering the consequences in other envi-
ronments. 3

‘One major finding in the City of New York v. United States Envi-
ronmental Protection Agency decision (543 F. Supp. 1084) was the
court’s interpretation that the Act requires EPA to balance the need
for ocean dumping with potential environmental, social, and economic
impacts of land-based disposal options.

3Under certain conditions, RCRA precludes land disposal without
requiring that alternative disposal methods first be evaluated (box P).
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Box P.-The I m p o r t a n c e  o f  t h e o f x  d *
??M lhounx! CmMwnmu● &&~~”&@@:@:I~yS:  (&~#;&:C.  @I~9,) defines and

~ 6*
hazar&#’ -“sqa$ 04?m@# w ~@#mfp, and disposal. Some

kwardous WM45S current$Mmter @iWine estwries or coastal
waters, or M part of ‘VndirWt“ indw$trid ~~ ~~ th@ #l#~lJ@dY  dis-
charge into these waters. The I)ornestic Selmge, iBOws legal “~*t”
diachmga  of some hamrdous wamlB ink$ mkmkpal . .‘

The 1984 Hi?amfo?m  mf$tdid  W*4
t,

i? %@2gi%  tiiany ~the scope and com-
plexity of the WRA program and ~pmsen +ed ~ to discourage most land-based dis-
posal methods * m~ =OUS W~~. ~~ tf?$ ~ @e most important amendment afkcting ma-
rine waste dispostd,  It prohibits kind-based disposd  nf&d&m@nhg and spent-solvent wastes  by November
1986. Eight months  later, @ KkMmnia lid’ wastes srms% ~ Mxned  from iand-based disposal unless EPA
deterrninti  that hind-based disposal is safe for aparticdarwmk,  The California wastes include liquid hazard-
OU8  WSISta  and sludges conttiing S#lC!d kvds Of IIWtdSt  #iWMC‘ , hakgenated  chemicals, PCBS, or highly
acidic Mquids. Underground injection of dioxim,  sol-, and CkMbrnia  wastes would stop by 1988, unless
EPA finds that they can be safbly  disposed of in this way, $%r ~ tither hazardous wastes, EPA is given dead-
lines of44,  55, and 66 months to review and set standards fti tlk most hazardous and highest volume wastes.
If the fti two deadlines are missed, the wastes are au@xnatk@y  tied  fkom land-based disposal if adequate
alternative dispmal  facilities exist.

These “hammer proviaimw” are intended to fbrce &e phm aut of land-based disposal for hazardous
wastes. 1rI many cases, EPA probably will find it difffkx.dt  30 meet  the deadlines or to determine that land-
based disposal  is safe,  so the p revisions may effbctiv~  enwmrago  alternatives such as physicai and chemical
treatment methods (487,684). ?’heae prwhions  dst) cotdd  lead th the consideration of marine disposal of haz-
ardous wastes, Une preliminary study estimated that&e restrictions might cause annual shortf~s  in land-
based treatment and disposal capacity of over 50 million gallons-of certain solvents, dioxins, and Caitiornia
list wastes; based on the ocean dumping regulations, hmveve~, none ofthcse  would be legally acceptable for
ocean dumping (241). Finding sites on land for the disposal&-age sludge and dredged material also could
become more diilicuk. In addition, regulations now requirdkatbzardous waste generated by small quantity
generators (those businesses generating between 100 and 1,000 kkgrams ofhaxardous waste per month) be
disposed of in permitted or interim status f“iiities. Enfor&g this requirement is diiYkxdt;  illegal discharges
to municipal sewers could increase and such discharges could fhrther contaminate municipal effluent and sludge.

“Material” is defined in MPRSA as all wastes
except effluent discharged through an outfall, oil,
or sewage from vessels, all of which are regulated
under CWA, Thus MPRSA governs solid wastes,
incinerator residues, sewage sludge, industrial
wastes, dredged materials, low- and high-level
radioactive waste, and chemical and biological war-
fare agents. High-level radioactive waste and chem-
ical and biological warfare agents are specifically
prohibited from ocean disposal, while other mate-
rials are allowed under some circumstances. Fish
cleaning wastes are generally not regulated except
if disposed of in harbors or other protected or en-
closed coastal waters, although seafood processing

is regulated under CWA through National Pollu-
tion Discharge Elimination System permits.

Under the first two titles of MPRSA, commonly
referred to as the Ocean Dumping Act, four Fed-
eral agencies have responsibilities: the Environ-
mental Protection Agency (EPA), the Corps of
Engineers (COE), the National Oceanic and
Atmospheric Administration (NOAA), and the
Coast Guard. Title I of the Act authorizes EPA to
designate specific ocean disposal sites, establishes
a permit system for the use of such sites, and directs
EPA to establish ocean dumping criteria based on
specified factors. The permit system is administered
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by EPA for all materials except for dredged mate-
rial, which is under the jurisdiction of the Corps
of Engineers, although EPA does retain review au-
thority.

Title II requires EPA and NOAA to conduct re-
search and monitoring on ocean dumping and to
study alternative disposal methods. The Coast
Guard is charged with maintaining surveillance of
ocean dumping. Section 203 was amended in 1986
(as part of the Title 11 reauthorization of MPRSA
included in the Consolidated Omnibus Budget
Reconciliation Act of 1985, Public Law 99-272,
Apr. 7, 1986) to direct EPA to cooperate with other
appropriate government agencies to assess the fea-
sibility of regional management plans for waste dis-
posal in coastal areas. The plans would integrate
all the waste disposal activities in an area into a
comprehensive regional disposal strategy.

Title III of MPRSA gives the Secretary of
Commerce authority to establish marine sanctu-
aries. Through the National Marine Sanctuary Pro-
gram, marine areas as far seaward as the outer edge
of the continental shelf, including inland waters,
can be designated if this is determined necessary
to preserve or restore an area for conservation,
recreational, ecological, or esthetic purposes (Sec.
302). The designation of certain sanctuary sites has
created controversy when it entailed prohibiting oil
and gas development activities or conflicted with
other economic interests (e. g., the creation of the
Channel Islands National Marine Sanctuary in
California). Although this is an important program,
it is not directly concerned with the control of dis-
posal activities and thus is not discussed further in
this report.

In 1974, MPRSA was amended so that all U.S.
criteria covering the dumping of wastes in marine
waters would be consistent with and contain all the
basic constraints set forth in the London Dump-
ing Convention (LDC) (box Q. In practice, how-
ever, a number of administrative and court actions
have not always taken full account of the Conven-
tion’s requirements (12,214,712).

Permitting —Sections 102 and 103

Section 102 of MPRSA authorizes the EPA Ad-
ministrator to issue permits, following notice and
opportunity for public hearings, for the transpor-

tation and dumping of nondredged material in
ocean waters provided that it:

will not unreasonably degrade or endanger human
health, welfare, or amenities, or the marine envi-
ronment, ecological systems, or economic poten-
tialities.

The Administrator is further directed to establish
Ocean Dumping Criteria, based on nine factors
specified in the statute (box R), and use these to
review permit applications for both dredged and
nondredged material. The factors include the need
for the proposed dumping; its effect on human
health, the environment, and economic and recrea-
tional values; and alternative disposal options and
their potential impacts.

In 1973, EPA issued final regulations that estab-
lished these Ocean Dumping Criteria (40 CFR
227). The criteria reflected EPA’s policy at that
time of terminating all ocean dumping, even if the
dumping could be shown not to “unreasonably de-
grade’ the marine environment. EPA also estab-
lished, however, “interim” and ‘‘special’ permit
procedures to allow the dumping of some materi-
als prohibited by MPRSA. Emergency and re-
search permits were also allowed. The criteria were
not entirely consistent with LDC constraints when
the United States became a signatory in 1974,
which led to later revisions of the regulations and
the Act. In 1977, EPA again revised the Ocean
Dumping Criteria (42 FR 2462, Jan. 11, 1977),
in part as a response to a case brought by an envi-
ronmental group challenging the dumping regu-
lations and permit criteria already promulgated by
EPA (National Wildlife Federation v. Costle, often
referred to as Costle I; 14 E. R.C. 1680 (D. C. Cir.
1980)) (420).

Section 103 of MPRSA authorizes the Secretary
of the U.S. Army, acting through the Chief of Engi-
neers of COE, to issue permits for the dumping
of dredged material. Federal responsibilities under
this section are bifurcated. COE applies criteria de-
veloped by EPA pursuant to the Section 102 envi-
ronmental impact criteria. EPA has the authority
to review the application before COE issues a per-
mit and also has the authority to approve site des-
ignation. EPA initially exempted COE from sev-
eral of the more stringent criteria and site
designation and evaluation procedures generally ap-
plied to nondredged material permits. However,
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Box Q.-lkeltwant  lnterma~ti~  ~wmtfons

Severai  intonational comrentions ttffkct rnarba waste &ap@@’  activities (165). The two most significant
are the London kping Convention and the Oslo @nve&&i~  he conventions (e.g., the Barcelona and
Kuwait Conventions) were developed under &United Natians  ~onal Seas Programrne$’ while other con-
ventions and agreemenb (e.g., the Helsinki Convention, b BoM  Agreement, and MARPOL) were devel-
oped under other auspices.

7%e London Dumping Cmwention  (~)c@l?7f?, G ~ ‘wf%@& ~~ “The Convention on the Prevention
of Marine Pollution by Dumping of Wastes and.O@e~ &fatt&)” is the primary international agreement deal-
ing with marine waste disposal and is the only to which the United States is a signatory.
As a signatory nation, all U.S. criteria covering ti~ disposal must, at a minimum, be equivalent to and
contain the basic constraints in the L.DC. The LXX W bt%n ratified by 61 countries, and the International
Maritime (%ganiaation  serves as the administrative m - ~tion among the contracting States.
The LDC’S jurisdiction includes all waters seaward oftb~ - boundary of the territorial sea.

The LDO  prohibits dumping of “blacklist” in its Annex I (e.g., organohalogens,
mercury and mercury compounds, cadmium and persistent plastic oils and oily mixt-
ures, radioactive materials, and agents of biobgicsd ad q&rrdcal warfhre) and allows dumping of “grey-
list” substances defined in its Annex H only by special per@& #@stances that are not on either list require
a general permit for dumping, from either the flag State & thd fdading  State.

lb Oslo Convention of 1974, titled ‘The Cowention  ~ t@Prevention  of Marine Pollution by Dumpi-
ng from Ships and Airmail, was the fmt interrmtiorml  ~rnen$ to regulate the dumping and incineration
of wastes at sea by most European countries. IX-s from rivers, estuaries, pipelines, and outfalls are
not included. The jurisdiction of the Oslo Convention inclu& a portion of the Arctic Ocean, the northeastern
Atlantic Ocean, and the North Sea. The Oslo Convention has black and grey lists for different pollutants,
although the lists vary slightly from those of the LDO. The major difference between the two conventions
is that the Oslo Convention has stricter limits for irmineration  at sea.

The Paris Convention was developed in 1978 by the signatory nations of the Oslo Convention to prevent
marine poilution from land-based sources. Aiso, the coatrtwting parties can adopt discharge standards and
environmental quality standards regulating the composition  and we of waste substances and products.

The J3amelomi  Convention for the Protection of the Mediterranean Sea Against Pollution (1978) was
developed as part of the RegionaI Seas Programme of the I/hited  Nations  Environment Programme. It ad-
dresses only dumping from aircraft, ships, and platforms, ~d pollution fmm land-based sources.

The Kuwait Convention entered into force k 1979 ~k- lh~ $& “Kuwait IZegional  conference of
Plenipotentiaries on the Protection and Development of  and the Coastal Areas. ”
It is part of UNEP’S  Regional Seas Prograrnme and $bcusm OM”~ pollution  from tankers, refineries, and
petrochemical industries.

The Helsinki Convention, titled “The Convention cm t&e l%otectiotj  of the Marine Environment of the
Baltic Sea Area, ” was adopted in 1974 by the seven Baltic Sea States and came into force in 1980.  It is the
first international marine protection convention that encompasses all pollution sources, including nonpoint
agricultural runoff, and it has resulted in some reduction &i ocean dumping.

?he 130nn Agreement, the 1969 “Agreement for Coopm&m in Dealing with Pollution of the North
Sea by Oil,” is the first regional agreement to promote the ~ent of contingency plans for responding
to oil spills and other similar types of acckkmts. , ,<

The International Comcntk?n fort&e Pnmm@ua‘ ofl%bibm &m $hips (1973 and Protocols of 1978),
often referred to as MARPO~  7317& atternpti  to time polhition by pxohibit.hg discharges from ships; cur-
rently, additional annem% tq Corktrol  kkmamxs stwh as nande@mdWe  plastics, noxious liquids in bulk, and
sewage are being considered for adoption.

● The Regional Seaa  Programme of the United Nations Environment Pmgratmne encourages international cooperation to abate marine pollution and
protect Iiving  marine resources. More than 120 coastal nations am part of the Programme,  grouped into 10 regions. Each region developa  “action plans”
that delineate areaa  of cooperation and adopts conventions which  provide legal  fhuncworks  for activities in the region. Note that the United Nation’s Law
of the Sea Convention, of which the United States is not a signatory, is potentially relevant to ocean dumping practices but is not yet in force.
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the different treatment of dredged and nondredged
material was successfully challenged in court in Na-
tional Wildlife Federation v. Cosde (often referred
to as Costle 11; 629 F.2d 118 (D.C. Cir. 1980)).
The court held that EPA must consider all Section
102(a) criteria in developing regulations, but that
it is not bound to apply all criteria to every permit
decision or to every type of waste material.4

‘Prior to 1974, under Sec. 103(d), COE could apply to EPA for
a waiver of the environmental impact criteria. Only one waiver was
ever applied for and it was not granted; the 1974 amendments to
MPRSA prohibited EPA from issuing such waivers.

The Continuance of Ocean Dumping and the
City of New York Decision

Throughout most of the 1970s, EPA invoked a
policy of phasing out all ocean dumping and en-
couraging municipal and private dumpers to seek
land-based alternatives. In 1977, Congress statu-
torily mandated phasing out all “harmful” sew-
age dumping by December 1981 and later imposed
a similar deadline for terminating the dumping of
industrial wastes. These stringent deadlines were
set primarily because several severe marine pollu-
tion incidents in the mid- 1970s had heightened pub-
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lic awareness of actual and potential adverse health
and environmental impacts from marine disposal.

The 1981 deadlines for phasing out dumping of
harmful sewage sludge and industrial waste initially
seemed a way to bring an end to ocean dumping.
In fact, since 1973 about 319 permits or permit ap-
plications have been withdrawn, phased out, or de-
nied. Some large municipalities (e. g., Philadelphia)
ceased dumping sewage sludge in the ocean.

In 1981, New York City brought suit against the
EPA to stop implementation of the regulations. In
City of New York v. United States Environmental
Protection Agency, the Federal District Court in
New York ruled that dumping of municipal sew-
age sludge in the New York Bight could not be
banned without full consideration of the costs and
environmental consequences of alternative disposal
methods. According to the court, EPA’s conclu-
sive presumption that many materials which fail
ocean environmental impact criteria will unreasona-
bly degrade the environment was arbitrary and
capricious. Many factors, including the environ-
mental and socioeconomic impacts of alternative
disposal options, also needed to be considered when
analyzing the acceptability of a given disposal alter-
native. The decision granted New York City and
several other sewerage authorities in New York and
New Jersey permission to continue dumping sludge
on an interim basis, even though MPRSA did not
allow interim permits to be granted after Decem-
ber 31, 1981. Thus, the court decision effectively
postponed the December 1981 deadline.

The interim permit procedure under Section 102
has been considered by some observers to be a
‘ ‘substantial loophole’ which allows the dumping
of materials that do not meet ocean disposal cri-
teria (12,2 14), even though the justification for in-
terim permits was to provide time for research and
the development of alternative, land-based options.5

Twenty-two interim permits had been granted by
1980. After 1981, fewer than 10 such permits re-
mained in effect, but the terms of these permits were
extended (291). The amount of sewage sludge
dumped in marine waters steadily increased dur-
ing this time, while the disposal of industrial wastes

5For example, an interim permit was used to phase out the disposal
of sewage sludge by Philadelphia, which was able to develop land-
based options (578).

declined dramatically (531). A number of cities, in-
cluding Philadelphia, Boston, Washington, D. C.,
Seattle, and San Francisco have indicated that they
would consider ocean dumping as a potential dis-
posal option in the future if it was permitted.

EPA did not appeal the 1981 court decision. In
light of the decision and various arguments that a
total ban on marine waste disposal was unneces-
sary and perhaps counterproductive (377), EPA be-
gan to focus on developing a more comprehensive
management strategy. EPA is still in the process
of promulgating new regulations based on the de-
cision. Major questions remain, however, about
how much analysis will be required when the eco-
nomic and technical feasibility and environmental
soundness of alternative options are considered. It
is also unclear how decisions will be made when
alternatives to marine disposal of sludge are not
environmentally superior or readily implemented
(291 ,502). The philosophical shift from ocean pro-
tection to management is not yet incorporated into
MPRSA, but amendments passed by the House
of Representatives in 1985 showed some movement
in that direction (H. R. 1957).

The Federal Water Pollution Control Act

The Federal Government has played a role in
the abatement of water pollution since the turn of
the century. Initially, the Federal role was limited
to offering assistance to the States in cases that in-
volved interstate waters. This role has gradually in-
creased over the last several decades: today’s Fed-
eral Water Pollution Control Act, the Clean Water
Act (CWA) (33 U.S. C. 1251 et seq.), has jurisdic-
tion over all U.S. waters, establishes standards for
industries and municipalities, and contributes bil-
lions of dollars to the construction of municipal
waste treatment plants.

When enacted in 1972, CWA was the most com-
prehensive and expensive environmental legislation
to date, It set the ambitious goal of eliminating all
discharges of water pollutants by 1985, and had an
interim objective, where possible, of making the
Nation’s waters “fishable and swimmable’ by
1983. Major revisions were made in 1977 and 1981,
which among other things modified these deadlines.
The Water Quality Act of 1987 further amended
the act (see box C in ch. 1).
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The primary purpose of CWA is to restore and
maintain the chemical, physical, and biological in-
tegrity of U.S. water resources. To accomplish this,
Congress established a combined Federal and State
system of controls to implement water programs.
CWA consists of two major parts: the Federal grant
program to help municipalities build sewage treat-
ment plants (Title II); and the pollution control pro-
grams, which consist of regulatory requirements
that apply to industrial and municipal dischargers.
Responsibility for implementing and administer-
ing CWA programs is delegated to States that can
demonstrate that they have the legal authority and
resources to do so.

NPDES and the National Pretreatment
Program— Sections 402 and 307

Under Section 402, all facilities—industrial and
municipal-discharging directly into the navigable
waters of the United States are required to obtain
a National Pollutant Discharge Elimination Sys-
tem (NPDES) permit. ‘ ‘Direct’ discharges regu-
lated under NPDES must:

1. comply with applicable effluent limitations;
2. not result in violation of applicable water qual-

ity standards; and
3. for marine discharges, comply with the Ocean

Discharge Criteria (Sec. 403).

Industrial effluent limitations are based on national
guidelines developed by EPA for major industrial
categories. G Municipal effluent limitations are based
primarily on requirements to provide ‘‘secondary’
levels of treatment (ch. 9).

Section 307 established the National Pretreat-
ment Program (40 CFR 403.5), which authorizes
and mandates municipalities operating publicly
owned treatment works (POTWs) to develop a pre-
treatment program capable of regulating industrial

‘The  ‘‘ fundamentally different factors’ (FDF) fariance  procedure
(40 CFR  125.30-32) aIlows  a discharger to apply to EPA fbr modili-
cat ion of an effluent limitation when additional information demon-
st rates that the characteristics of the discharge are ‘‘fundamentally
different’ from those considered when the effluent limitation was set.
If a ~ariance  is granted, EPA or a delegated State tailors an effluent
limitation to the discharge. Some observers have expressed concern
that the usc of such variances, as encouraged by the courts (e. g., Chem-
ical Manufacturers .4ssociation  v. ,%’RDC’;  105 S. Ct. 1102, 1985),
could lead to less stringent controls on toxic water  pollution ( 176).
The Water Quality A(  t of 1987 authorized EPA to ~rant  FDF vari-
ances under strictly limited conditions.

discharges into municipal sewers (“indirect’ dis-
charges). General pretreatment standards prohibit
the discharge of pollutants that can create a fire or
explosion, or damage or interfere with POTW
operations. Categorical pretreatment standards
have also been developed for major industrial cat-
egories; these are intended to remove pollutants that
might otherwise pass through POTWs into U.S.
waters.

Implementing the NPDES and pretreatment
programs has affected marine waste disposal in at
least two major ways. 7 First, it has resulted in the
generation of large quantities of treatment sludges,
some of which have been considered for marine
disposal-particularly municipal sludges. Second,
it provides direct control over the discharge of pol-
lutants from point sources to marine environments,
or to other bodies of water that eventually reach
marine waters.

Types of Pollutants Regulated.—When first
adopted, CWA focused primarily on the control of
highly visible conventional pollutants such as sus-
pended solids and, as added later, oil and grease.
There was, however, increasing recognition of the
serious impacts associated with the discharge of
non-conventional and toxic pollutants. a The devel-
opment of a list of so-called toxic ‘ ‘priority pollut-
a n t s , resulting from settlement of a suit (com-
monly known as the ‘‘Flannery Decree’ brought
against EPA by the Natural Resources Defense
Council (NRDC), reflected this growing concern. g

This list was incorporated into CWA in the 1977
amendments. Pollutants listed were to be the first
toxic pollutants for which EPA would develop pol-
lution control standards.

Types of Standards Governing Pollutant Dis-
charges. —Each NPDES permit contains effluent
limitations on specific pollutants that are present

7NPDES  and the Nat ionaf Pretreatment Program, including prob-
lems associated with their implementation, arc discussed in detail in
ch,  8

‘See box A in ch.  1 for definitions of these classes of pollutants.
‘The current list of 126 regulated toxic pollutants is largely the re-

sult of two court settlements, .\ratural  Resources Deft’nst’ Council v.
Train (Gil, A No, 2153-73 (D. 1>, (3, 1976)) and Natur-al Resources

Def&nse Council v. Cosde (636 F.2d 1229 (D. C. Cir. 1980)), which
require EPA to develop technolog},-based ef’fluent  1 im itat ions based
on Sees, 301 and 304 for these priorit}  pollutants, The Flannery  De-
cree also included a list of primary industrial categories for which EPA
was to develop specific effluent Ilmitat  ions. See  ch,  8 for f’urthcr  d is-
cussion.
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the different treatment of dredged and nondredged
material was successfully challenged in court in Na-
tional Wildlife Federation v. Cosde (often referred
to as Costle 11; 629 F.2d 118 (D.C. Cir. 1980)).
The court held that EPA must consider all Section
102(a) criteria in developing regulations, but that
it is not bound to apply all criteria to every permit
decision or to every type of waste material.4

‘Prior to 1974, under Sec. 103(d), COE could apply to EPA for
a waiver of the environmental impact criteria. Only one waiver was
ever applied for and it was not granted; the 1974 amendments to
MPRSA prohibited EPA from issuing such waivers.

The Continuance of Ocean Dumping and the
City of New York Decision

Throughout most of the 1970s, EPA invoked a
policy of phasing out all ocean dumping and en-
couraging municipal and private dumpers to seek
land-based alternatives. In 1977, Congress statu-
torily mandated phasing out all “harmful” sew-
age dumping by December 1981 and later imposed
a similar deadline for terminating the dumping of
industrial wastes. These stringent deadlines were
set primarily because several severe marine pollu-
tion incidents in the mid- 1970s had heightened pub-
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in the discharge. These effluent limitation stand-
ards are either technology-based, as set forth in Sec-
tions 301 and 304, or water quality-based, as set
forth in Section 302. Technology-based standards
are derived from estimates of the removal of pol-
lutants that could be achieved through application
of best practicable technology (BPT), best avail-
able technology (BAT), or best conventional tech-
nology (BCT). EPA or a State with an approved
NPDES program is responsible for translating the
applicable standards into specific effluent limita-
tions on a permit-by-permit basis.

The 1972 CWA (Sec. 307(a)(2)) mandated that
EPA establish toxic effluent standards based on
health and environmental considerations such as
water quality (567). For a variety of reasons, in-
cluding lack of needed scientific information, only
six toxic effluent standards of this type were ever
developed (1 77). 1° The 1977 amendments, largely
through the incorporation of the Flannery Decree,
further directed EPA’s efforts toward the develop-
ment of technology-based standards. These stand-
ards are derived by estimating the extent of pol-
lutant removal accomplished through use of a
particular level of control technology.

The legislation required the use of increasingly
stringent control technology. For existing sources
discharging directly to U.S. waters, BPT primar-
ily designed to control conventional pollutants was
to be employed initially; later, BAT was to be in-
troduced for toxic and non-conventional pollutants
and BCT for further reduction of conventional pol-
lutants (Sees. 301 and 304). For new sources, com-
pliance with new source performance standards
(NSPS) equivalent to BAT/BCT was mandated
(Sec. 306). Finally, indirect dischargers using mu-
nicipal sewers were required to comply with
pretreatment standards for existing sources (PSES)
and pretreatment standards for new sources (PSNS),
which were analogous to BAT and NSPS, respec-
tively.

Since the 1977 CWA Amendments, EPA has
promulgated BPT, BAT, BCT, NSPS, and pre-
treatment standards for most of the primary indus-
tries. Industrial sources were originally to have

IOThis  slow rate of progress was one of the primary factors that moti-
t’ated  .NRDC to bring suit against EPA in the first place.

achieved BPT by July 1, 1977 and BAT/BCT by
July 1, 1984. However, final compliance dates for
many of these standards have yet to be reached (ch.
8).

CWA retained provisions to allow the develop-
ment of water quality-based standards. Section 303
requires States to set water quality-based standards
for their waters. If a permitted discharge is likely
to violate these standards, Section 302 requires that
water quality-based effluent limitations be incor-
porated into the discharge permit to ensure achieve-
ment of the standards. Several States with approved
NPDES programs have instituted a number of
innovative approaches to water quality-based per-
mitting (1 30).

Dredged Material Disposal—Section 404

The disposal of dredged material in U.S. waters
is regulated by several statutes (582). Under the
Rivers and Harbors Act of 1899, COE has author-
ity to regulate any activity in rivers and coastal
waters which could directly interfere with their
navigability. Although much of the law has been
superseded by CWA and other laws, COE still uses
this authority, for example, to regulate dredge and
fill activities beyond the 3-mile limit. As noted
above, Section 103 of MPRSA controls the dump-
ing of dredged material in coastal waters and the
open ocean. The discharge of dredged or fill ma-
terial is regulated under Section 404 of CWA.

The 404 program is complicated and somewhat
controversial (572,582). COE evaluates permit ap-
plications using guidelines developed jointly with
EPA, and in light of review comments by EPA,
the Fish and Wildlife Service, the National Marine
Fisheries Service, and the States. EPA can veto any
proposed sites for dredged or fill material disposal.
Where COE’s jurisdictions under Section 103 of
MPRSA and Section 404 of CWA overlap in the
territorial sea, COE typically issues an ocean dump-
ing permit.

Provisions Specific to Marine Waters

The Ocean Discharge Criteria.—Section 403
of CWA requires that all NPDES-permitted dis-
charges from point sources into certain marine
environments— the territorial seas, the contiguous
zone, or the open oceans—must not ‘‘unreasona-
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bly degrade the marine environment” (225).11 Un-
der this delineation, marine waters shoreward of
the baseline are excluded, and thus the criteria do
not apply to discharges into estuaries and coastal

waters such as Chesapeake Bay, New York Har-
bor, and Puget Sound (45 FR 65944, Oct. 3, 1980).
Section 403 only began receiving dedicated fund-
ing in fiscal year 1987. EPA, however, is consid-
ering applying the criteria to estuaries and other
waters inside the baseline of the territorial sea.
Given that the criteria are considered relatively
stringent, this could provide an additional level of
protection for these waters.

The ocean dumping and ocean discharge regu-
lations (40 CFR 227 and 40 CFR 125, respectively)
rely on similar data and require similar decisions,
but for different activities. 12 This has led some ob-
servers to argue that the criteria should at least be
consistent (377), The main differences between the
two sets of criteria is that MPRSA has additional
requirements to consider the need for the proposed
dumping and to use locations, when possible, be-
yond the edge of the continental shelf (see box R).

Waivers from Secondary Treatment.—Section
301(h) of CWA exempts qualified POTWS that dis-
charge into marine waters from the requirement
to achieve secondary treatment; yet, it still requires
monitoring, implementation of existing pretreat-
ment requirements, and compliance with existing
water quality standards. EPA adopted f inal
amended rules in 1982 (47 FR 53666, Nov. 26,
1982), and a total of 208 applications were received
by the administering EPA regional offices. By Jan-
uary 1987, EPA had approved 46 applications;
another 125 applications were withdrawn or denied,
and no final action had been taken on the remain-

1 JThe  defin  i[ ion (40 C FR 125.121 ) of ‘‘unreasonable degradation
of the marine environment’ is:

● significant adverse changes in ecosystem diversity, productivity,
and stability of the biological community within and surround-
ing the discharge area,

● threat to human health through direct exposure to pollutants or
through consumption of exposed aquatic organisms; or

● loss of aesthet ic, rccreat  ional,  scientific, or economic values that
is unreasonable in relation to the benefit derived from the d is-
charge.

IZIn  a 1977 case, Pacifjc  Legal  Foundation V. Quarles  (440 F. SUPP.

316), the court found that these criteria could be applied concurrently
to ocean discharges or dumping. This combination of discharge and
dumping criteria was subsequently challenged and in 1979 the court
ordered EPA to issue new guidelines for Sec. 403 ocean discharge per-
mits (Pacific Legaf Foundation v (losde,  Civ. No, 5-79 -429 -PCW’),

ing 37 (see ch. 9, figure 34). The 301(h) program
was initially envisioned as appropriate primarily for
west coast municipalities discharging effluent into
deep, cold waters, and for the most part EPA’s de-
cisions reflect this intent.

Provisions Addressing Comprehensive Waste
Management in Estuaries and Coastal Waters

A number of statutory provisions potentially bear
on estuaries and coastal waters, Currently, 21 pro-
grams—under 8 different statutes administered by
11 different Federal agencies—affect these waters
in some way (670). Clearly, efficient management
of estuaries and coastal waters requires careful in-
tegration and coordination of these various pro-
grams. Several provisions of CWA address or could
address long-term planning and management ef-
forts in estuaries and coastal waters:

● estuarine programs (Sec. 104),
. estuarine management conferences, and
● area-wide planning (Sees. 208 and 303).

National Estuary Program—Section 104.—
CWA is the primary statute governing pollution
in estuarine and coastal marine environments. Sec-
tion 104(n) directs EPA—through appropriate co-
ordination of interagency, intergovernmental, and
public and private sectors—to conduct comprehen-
sive studies on the effects of pollution on estuaries
and estuarine zones. EPA was directed to coordi-
nate interstate pollution abatement and manage-
ment in the waterbodies and to transfer funds to
NOAA to develop a comprehensive water quality
sampling program. To carry out these responsibil-
ities, EPA created the Office of Marine and Estu-
arine Protection (OMEP) and NOAA created the
National Estuarine Program.

Appropriations were first made in fiscal year
1985, when $4 million was designated as part of
Public Law 99-160 for water quality research, mon-
itoring, and assessments in four waterbodies: Long
Island Sound, Narragansett Bay, Buzzards Bay,
and Puget Sound. This initiative has since been
known as the National Estuary Program (NEP).
Additional waterbodies— San Francisco Bay and
the Albemarle and Pamlico Sounds in North
Carolina—were added to NEP in April 1986. The
1986 budget was $5.6 million. The Water Quality
Act of 1987 authorized additional funding and pro-
vided more direction for NEP (ch. 1).
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A Comprehensive Master Environmental Plan
is being developed for each waterbody. Ideally, each
plan will address the control of point and nonpoint
sources of pollution, implementation of environ-
mentally sound land-use practices, the control of
freshwater input and removal, and the protection
of living resources and pristine areas. In addition,
the plans are supposed to delineate public partici-
pation and monitoring programs, and identify per-
sonnel and funding needs. The focus of the Fed-
eral effort is on planning and management; given
statutory limits, implementation of the plans will
generally be left to local or State authorities. In most
cases, this means that EPA supports the efforts of
a particular local or State planning or management
agency, rather than serving as the lead agency for
an area.

In some areas, however, the coordination be-
tween Federal and State efforts has not been en-
tirely smooth. In the Puget Sound region, for ex-
ample, programs of the State of Washington and
of EPA Region 10 currently are separate, but
loosely coordinated. One source of contention is
that EPA has kept control of the $1.4 million re-
ceived by the area from the Federal Government
and restricted the participation of all other agen-
cies to ‘‘review and comment. The Puget Sound
Water Quality Authority contends that greater
Federal-State coordination in deciding on the pri-
orities for spending these moneys will be needed
to avoid having the two programs operate in differ-
ent directions (K. Skinnarland, Puget Sound Water
Quality Authority, pers. comm., 1986).

Drawing on experience with the Chesapeake Bay
and Great Lakes Programs, EPA has developed a
draft manual that will provide guidance on the de-
velopment of comprehensive management plans for
current and future sites. In a related effort, EPA’s
Near-Coastal Waters Strategic Planning Initiative
is identifying implementation options that EPA
could pursue to better control point and nonpoint
sources, protect living resources, and manage land
use in and around estuaries and coastal waters
(670).

Estuarine Management Conferences.—The
Water Quality Act of 1987 authorized EPA to con-
vene management conferences to solve pollution

problems in estuaries. The conferences would be
authorized to:

1.

2.

3.
4.

collect data on toxics and other pollutants within
an estuary,
develop comprehensive conservation and man-
agement plans that recommend priority correc-
tive actions and compliance schedules to control
point and nonpoint sources of pollution,
monitor for program effectiveness, and
develop plans for intergovernmental coordina-
tion for implementation.

Areawide Planning—Section 208 and 303.—
Two existing sections of C WA address regional or
areawide planning and can be applied to estuary
management. The intent of Section 208 is to link
various water pollution control requirements on the
basis of watersheds, primarily to control nonpoint
source pollution. Section 303(e) provides for a Con-
tinuing Planning Process by States and is another
regional approach to water quality management.
This provides for coordination with Section 208 and
emphasizes better implementation of water qual-
ity standards. 13

Under Section 208, an agency of local govern-
ments is selected by the governor(s) of the State(s)
to coordinate regional planning. The emphasis has
frequently been on controlling nonpoint sources and
linking their control with controls on wastewater
and storm discharges. This involves coordinating
State and local efforts, with at least partial guid-
ance and funding by the Federal Government.
However, the program encountered numerous
problems resulting from disagreements among State
and local officials over authority for implementa-
tion, discontinuity in funding levels, inadequate
technical information on nonpoint pollution, and
delays by EPA in issuing rules and guidelines (88,
557,570,699). Section 208 funding was terminated
in 1981, although some funds for areawide plan-
ning continue to be distributed under Section 203(j)
of CWA.

13The water  Qu~  it}r Act of 1987  included a pro~’ision  that would

require the inclusion of proposed treatment works in areawide  Sec.
208 and Sec. 303(e]  plans, The act also included a pro~ision  that would
establish a program for management of nonpoint  sources of pollut  ion.
The program wou]d  protide  $400 million for 4 years to States to de-
velop nonpoint source management programs.

63-983 - 87 - 6 : QL 3



156 ● Wastes in Marine Envi ronments

Section 208 plans have been developed for some
coastal areas. In San Francisco Bay, for example,
a regional body (the Association of Bay Area Gov-
ernments) received Section 208 funding and
produced a comprehensive Environmental Man-
agement Plan in the late 1970s. The plan covered
air, water, and solid waste management for the
Bay, and called for, among other things, establish-
ing a research program to improve monitoring and
understanding of pollutant impacts in the Bay. As
a result, in 1982 the San Francisco Bay Regional
Water Quality Control Board adopted the Aquatic

Habitats Program Plan to assess pollutant effects
in the San Francisco Bay/Delta estuary (R. H.
Whitsel, California Regional Water Quality Con-
trol Board, pers. comm., November 1986; also see
app. 1). In the Puget Sound area, the Washington
Department of Ecology used Section 208 funding
to develop a dairy waste management plan. In the
Chesapeake Bay watershed, both Sections 208 and
303(e) were used to prepare and adopt a number
of river basin plans to help alleviate water quality
problems; these programs, however, have achieved
only limited success (168).

KEY ISSUES AFFECTING MARINE WASTE DISPOSAL PROGRAMS

The most important findings and policy options
discussed in this report relate to the need to im-
prove current water pollution control programs, the
need for and desirability of more comprehensive
management in estuaries and coastal waters, and
the great need for information in these areas (ch.
1). Three sets of issues are critical to understand-
ing these findings and options and to the develop-
ment of sound marine waste disposal management:

1.

2.

3.

issues associated with the management of indus-
trial effluents under current water pollution con-
trol programs,
issues related to the effectiveness of existing com-
prehensive waterbody management programs,
and
issues related to the status and needs of relevant
information programs.

Industrial Effluents and Current Water
Pollution Control Programs

OTA’s analysis of current water pollution con-
trol programs discovered several key problems re-
lated to the adequacy of the regulatory framework
for controlling point source pollution. These issues
are briefly summarized here and discussed in de-
tail in chapter 8.

Delays in Program Implementation.—Federal
regulations for some significant industrial catego-
ries have yet to be promulgated or have compli-
ance dates that have not yet been reached, and en-
forcement actions cannot be taken until compliance

dates have been reached. Incomplete and incon-
sistent identification and permitting of dischargers
is also a widespread problem. Finally, some
POTWs have been slow to develop pretreatment
programs and have them approved by States or
EPA, and thus many indirect industrial dischargers
remain essentially unregulated.

Gaps and Deficiencies in Program Coverage.
—For a variety of reasons, several significant in-
dustrial categories and many toxic pollutants-both
priority and nonpriority—remain unregulated un-
der the current framework. Moreover, the incor-
poration of new or upgraded effluent limits even
for regulated pollutants and regulated industries has
been sporadic and slow. Finally, only marginal de-
velopment and use of water quality-based stand-
ards for toxic pollutants has occurred.

Inadequacy of Regulatory Compliance and
Enforcement.—Problems in three major areas
exist:

1.

2.

3.

the quality and completeness of data submitted
by dischargers;
the extent of noncompliance with effluent stand-
ards or other permit requirements; and
the extent, timeliness, and effectiveness of en-
forcement actions taken in response to violations.

Additional Issues Facing the Pretreatment
Program. —Other issues that must be addressed
include the potential for conflict between the need
for local control and national consistency; the lack
of incentives for full implementation and enforce-
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ment of pretreatment programs; and the adequacy
of controls over the legal discharge of hazardous
waste into sewers.

Waterbody Management Programs

One key finding of this report is that estuaries
and coastal waters are in need of further protec-
tion if even the current level of water quality is to
be maintained. Several recently established pro-
grams are attempting to provide more comprehen-
sive and coordinated management of estuaries and
coastal waterbodies. This section briefly illustrates
the general approaches, capabilities, and deficien-
cies of several of these ‘‘waterbody management’
programs, including some non-Federal programs.14

A variety of local, State, and national programs
exist to manage estuaries and coastal waterbodies
(table 12 and app. 1). Some programs address only
one waterbody, while others address multiple areas,
The Chesapeake Bay Program, for example, fo-
cuses on a single estuary, while the National Estu-
ary Program currently is conducting activities in
six areas. Programs are also initiated at various
levels of government. For example, some programs
are initiated primarily by the Federal Government
(e. g., the Chesapeake Bay Program), while others
are initiated by the States (e. g., Puget Sound Water
Quality Authority), or by local authorities (e.g.,
the Southern California Coastal Waters Research
Project).

Regardless of the level at which a program is ini-
tiated, a number of agencies from different levels
of government are likely to be involved in im-
plemention. The Federal EPA and State environ-
mental protection departments generally are in-
volved in various aspects of a program. In addition,
other Federal agencies (e. g., COE, NOAA, Fish
and Wildlife Service), their counterparts at the State
level, and various municipal and county author-
ities (e. g., port districts, sewerage authorities) can
have specific responsibilities or interests in man-
aging the water quality of estuarine or coastal
waters. The Puget Sound Water Quality Author-
ity (PSWQA), for example, involves the coordina-

1 +It do{.s  nOt ~ttempt  to e~a]uate  the successes and failures of the
selected programs, to identify all existing programs, or (o identify geo-
~raphic  areas in great need of such programs. Box S describes some
selected i ntcrnat  ional perspcct  i~es  on watcrbociy  management,

tion of many State, regional, and local government
agencies (464,5 13).

Waterbody management programs are designed
to serve a variety of functions and their structures
vary accordingly (table 12). The wide variety of
programs is understandable. Some programs are
designed primarily to share information about re-
search needs or findings; some are given decision-
making authority only for distributing research
funds; others have clear goals for improving water
quality and have authority for planning and/or co-
ordination.

For example, the Southern California Coastal
Waters Research Project (SCCWRP) focuses its re-
search on the environmental effects of marine dis-
posal of municipal wastes; in contrast, the Aquatic
Habitat Institute (for San Francisco Bay) directs
its research to facilitate coordination of the efforts
of other regional, State, and Federal agencies in
the area. For the Chesapeake Bay, all these func-
tions— research, planning, and program coordina-
tion— are the responsibility of one management
body, the Chesapeake Bay Program.

At least two broad needs must be met by any
program designed for the management of water-
bodies: 1) it must possess sufficient statutory and
regulatory authority to carry out its assigned func-
tions, and 2) it must have the ability to coordinate
other agencies and programs already involved in
some aspect of managing the waterbody. Since nu-
merous Federal, State, and local programs and
agencies are typically involved in the management
of individual waste types and/or sources for a given
waterbody, it is essential that the various programs
be informed of each other’s actions and that lines
of authority and jurisdiction be clearly defined.

Within these two general areas of need, a num-
ber of specific functions can be performed by a pro-
gram, including:

Planning: Includes setting priorities among
pollution sources, waste types, or pollutants;
setting goals and target dates for their achieve-
ment; scheduling research and other program-
matic activities; and planning the allocation
of resources.
Initiating research and establishing data re-
quirements: Includes identification of research
needs, and initiation and coordination of re-
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establishing an Interministerial Committee for Marine Resources in 1979 and issuing a “National Policy for
Marine Resources” in 1980.

Brazil also has attempted to tackle some specific marine pollution problems, for example in the Santos
Estuary, one of the most polluted estuaries in the world. Santos is a major port and tourism area, located
downstream from Sao Paulo (a city of 15 million people) and Cubatao, major industrial area. The Santos
Estuary receives raw sewage from Sao Paulo and industrial and hydroelectric powerplant discharges from
Cubatao. High levels of oxygen-demanding substances, phenols, metals (e. g., copper and zinc), and pesti-
cides have been detected in the water, and metals and pesticides have been found in sediments. Some ob-
servers suggest that the chronic pollution of the estuary could cause a total collapse of its ecosystem.

In 1983, the Brazilian environmental agency (CETESB) established the Program for Environmental Pol-
lution Control to survey pollution sources, inventory emissions to the estuary, and develop environmental
control plans for each industrial source in Cubatao. Public participation has been encouraged throughout the
process; for example, ‘CETESB held quarterly public meetings to discuss progress of the plans. Thus far, meas-
urable emission reductions of different pollutants (as well as improved air quality) have been recorded. The
program is particularly noteworthy for its development and use of epidemiological studies, biological methods
and criteria for assessing toxicity, and models for evaluating environmental risks (196).

●

●

●

search to support the management program;
conducting ambient monitoring and establish-
ing databases.
Obtaining and allocating funding: Includes
obtaining and allocating financial resources
for research, planning, and other program
activities.
Implementation: Includes integrating and co-
ordinating basinwide cleanup efforts, for both
water quality and resource management (e. g.,
through the use of management committees).
Establishing public participation: Includes
developing and imple-menting effective mech-
anisms for public education and participation
in decisionmaking.

Critical Function: Planning

One of the central features of most waterbody
programs is planning. It can involve research plan-
ning or management planning, both of which may
include establishing goals for improving water qual-
ity and setting priorities for action. Almost all pro-
grams are involved in research planning. For ex-
ample, programs such as SCCWRP and the
Aquatic Habitat Institute are oriented primarily
towards research. Some programs are involved in
both kinds of planning. For example, the Chesa-
peake Bay Program (C BP) emphasizes comprehen-
sive management for the Bay estuarine system. The
Great Lakes Program, which was the first compre-

hensive waterbody management program, and
CBP, which is the oldest estuarine management
program, are serving as models for the development
of the National Estuary Program (NEP). NEP is
attempting to identify conditions and trends in the
systems and develop comprehensive plans for
selected estuaries and coastal waters. Management
committees are established in each selected NEP
area to carry out the planning function.

The Gulf Coast Waste Disposal Authority
(GCWDA) is a program that falls somewhere be-
tween a research-oriented regional program and a
comprehensive management plan. Its focus is on
planning and developing regional facilities for treat-
ment of industrial and municipal wastewater, haz-
ardous wastes, municipal solid wastes, and sludge.
It also provides technical assistance to area indus-
tries (ref. 2 15; L. Goin, GCWDA, pers. comm, ,
1986).

Despite variation among existing programs, cer-
tain planning elements are generally necessary. For
example, four factors are associated with the
Chesapeake Bay Program’s success thus far:

1. Preliminary research: The effort began by
conducting research which was then synthe-
sized and used along with other Bay studies
to understand the conditions and trends of the
Bay and the sources of pollutants; this scien-
tific information on the Bay’s ecological con-



Table 12.—Selected Waterbody Management Programs

Southern California San Francisco Bay
Program Chesapeake Bay Puget Sound Water Great Lakes Gulf Coast Waste Coastal Water Regional Water Quality Aquatic National Estuary
features Program Quality Authority National Program Disposal Authority Research Project Control Board Habitat Institute Program

State’s regional board
for water resources
control in SF. Bay
area, oversees pro-
grams (e.g., Aquatic
Habitat Programa) to
monitor municipal and
other point source dis-
charges

1970

Quasi-public organiza-
tion, conducts inde-
pendent research on
S.F. Bay resources.
Also coordinates other
research efforts, con-
ducts public education

Federal program to
study water quality and
pollution effects in
selected estuarine
waters; b coordinates
effotis with other Fed-
eral, State, and local
agencies

,   . State agency to study
and report on impacts
of pollution on marine
and human life; and to
devise plan for man-
agement whose recom-
mendations are binding
on other State and lo-
cal agencies

1983

Federal-State effort to
control point and non-
point pollution of Great
Lakes and basin area,
emphasis on toxic pol-
lution; primary activity
IS research and moni-
toring

Multi-county unit to
control point sources
by constructing re-
gional treatment plants
to abate pollution of
Houston Ship Channel
and Galveston Bay

Primarily local research
program to study and
monitor Impacts of mu-
nicipal discharges on
marine life in coastal
waters of southern
California

January
purpose

Date of
Initiation

Participating
authorities

Funding

Overall Federal-State
efforts to control point
and nonpoint source
pollution to the Bay

1969 1969 1983 19851976 1977

• EPA (Federal) Great
Lakes Nat’l Program

. Composed of 9
members, 3 each
from counties of
Chambers, Gal-
veston, and Harris

● Commission
Members:
–Sanitation Districts

of Orange, L. A.,
and Ventura
Counties

–Cities of San
Diego and L.A.

● San Francisco Bay ●

Regional Water Qual-
ity Control Board

Board of Directors:*
–U.C. Berkeley
–3 dischargers

(municipal, indu-
strial, nonpoint)

–3 environmental
group members

–3 regulators (Cal.
F&G, Cal. Reg.
Bd., EPA)

● EPA (Federal)
● NOAA
● appropriate State

and/or local author-
ities (lead authority
varies in different
areas)

● Chesapeake Bay Ex-
ecutive Council: ●

–EPA* (Federal)
–State agencies of

MD, VA, PA
–District of Co-

lumbia
–other Federal

agencies: SCS,
NOAA, FWS,
Corps of Engi-
neers, USGS, DOD

● Composed of appoin-
tees of diverse inte-
rests and geographi-
cat areas m the
Sound region; ex-
officio members are
the Director of Ecol-
ogy and the Com-
mission of Public
Lands

. California Water Re- •
sources Control ●

Board

•

•

● Joint Points Agree-
ment (Commission
Members)

● NOAA
• EPA
• other local

authorities

EPA (Federal–NEP)
S.F. Bay Regional
Water Quality Control
Board
California Water
Resources Control
Board
Donations from dis-

. EPA (Federal)

. State and/or local
authorities

. State of Washington . EPA (Federal) . Counties
● Pollution Control

Board
● Fees and service

charges from dis-
chargers

. Maryland
● Virginia
. Pennsylvania
. Other Federal

agencies

chargers
aThls  Droaram  evaluates present and future effects of pollutants on Bay resources and encourages Integration Of all Bay-Delta Water. relafed studies
blndlv;du~l program5  have been established ,n puget  Sound, San Francisco Bay, Narragansett Bay Buzzards Bay, Long Island Sound, and Albemarle-pamko  Sounds.  as ‘well  as che=peake  WY and the Great ~kes

“Indicates lead authortfy  (f more than one authority revolved

SOURCE Ofhce of Technology Assessment, 1987
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dition provided a relatively objective base
from which to generate cooperation and de-
velop control programs.
Adequate funding: The Federal Government
and States provided sufficient funds (e. g.,
nearly $30 million was spent on research over
a 7-year period).
Long-term effort: The pace of the program
was deliberate, allowing adequate time to de-
velop a database, clearly define the major
problems, and lay the foundation for the in-
stitutional relationships necessary for sustain-
ing later efforts.
Strong public participation: Strong public
support existed and an active public partici-
pation program was encouraged (21).

Ability To Set, Review, and
Achieve Specific Goals

Comprehensive planning for an estuarine or
coastal waterbody involves many elements. First,
conditions in the waterbody must be understood
and specific goals set to improve trends. An effec-

tive management structure and an effective public
participation program must be established; these
can involve, for example, the scientific community,
periodic review of progress toward achieving those
goals, and a master plan endorsed by the public,
scientific community, and managers. The imple-
mentation of any plan depends to a large extent
on the planning agency’s ability to involve other
entities in the process. 15

One of the oldest programs is CBP. After 7 years
of study, CBP produced the Chesapeake Bay Res-
toration and Protection Plan. It identifies the Bay’s
most important problems, assesses current pollut-
ant control efforts, and sets general goals for achieve-
ing pollution abatement. The plan addresses both
point and nonpoint sources of pollution and sets
a goal of restoring the Chesapeake Bay to its con-
dition of the 1950s, recognizing the need for long-
term strategies to achieve this goal.

    ion,   would of course depend on the  -
  existing regulations under  pollutant control

programs.
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Currently, the Chesapeake Bay Program is im-
plementing a $100 million cleanup effort directed
at nutrient control to improve the dissolved oxy-
gen problem in the central Bay. Additional con-
trol efforts underway include: 1) a phosphate ban
in Maryland and the District of Columbia; 2) new
nonpoint source programs in Maryland, Pennsyl-
vania, and Virginia; 3) major point source reduc-
tions from municipal sewage treatment plants
basinwide; 4) land use controls in Maryland; 5) a
moratorium on harvesting rockfish; and 6) sub-
merged aquatic vegetation restoration efforts (96).
These efforts have only recently been initiated, so
it is too soon to judge the success of CBP’s transi-
tion from planning to implementation.

Two important issues regarding the Chesapeake
Bay Executive Council are its ability to: 1) define
specific goals for program managers in the various
State and local governments, and 2) influence ac-
tual practices in these jurisdictions. Some observers
have suggested that the Council should recommend
water quality standards, establish baywide goals for
inputs of CWA priority pollutants and nutrients,
and identify point and nonpoint control strategies
to achieve them. These observers further suggest
that the Council adopt some features of the Great
Lakes Water Quality Agreement of 1978 (168,590),
which focuses on toxic pollutants and establishes
specific goals and standards.

A program is likely to be more effective if it has
adequate review procedures so it can adjust to
changing conditions and priorities. Yet, neither the
CBP nor the Great Lakes Water Quality Board,
for example, have specified review periods to up-
date their management plans or agreements.lG On
the other hand, determining the appropriate time
periods for reviews can be difficult. In fact, CBP
officials have expressed resistance to updating the
1985 plan anytime soon, maintaining that in suffi-
cient time the existing plan will lead to more strin-
gent control efforts (590).

One example of a program that has relatively
broad authority is the Puget Sound Water Qual-
ity Authority (PSWQA). One of its greatest

16~e.Pite  the  1978  agreement,  high levels  of tOXiC  pollutants con -

tinue to flow into the Great Lakes (200,389). This may in part be
the result of the Great Lakes Commission’s lack of enforcement au-
thority and insufficient authority to encourage participating go\’ern-
ments  to follow its recommendations (389,538).

strengths is its clear statutory authority to be the
lead agency for managing and protecting water
quality in Puget Sound (K. Skinnarland, PSWQA,
pers. comm., September 1986). PSWQA has de-
veloped a comprehensive management plan for the
Sound and is authorized to produce biennial reports
on the state of the Sound. Its recommendations are
binding on all other State and local government
agencies involved in Puget Sound water quality
management. The lines of authority and coordi-
nation among the various jurisdictions are speci-
fied by PSWQA in the management plan. The au-
thority also can revise its management plan, which
should allow for quicker assessments of its success
in meeting goals and for changing priorities.

In addition, the Puget Sound Water Quality
Management Plan is more comprehensive and
detailed than those for other areas. The emphasis
is on preventing pollution by effectively implement-
ing programs, having adequate staff and funding,
and developing a nonpoint source pollution pro-
gram to address problems that cross jurisdictional
lines. It proposes specific programs for several crit-
ical areas: water quality, fish and shellfish, wet-
lands, and wildlife habitat. While based on up-to-
date scientific information, the plan also recognizes
the need (given the uncertainty surrounding many
issues) for continued support of research and mon-
itoring in the Sound (464). Clear goals are defined,
guidelines for priority-setting are established, stand-
ards for development and implementation of the
program are specified, and a schedule for complet-
ing the planning of programs is set (subject to re-
vision). Although the plan appears to be a promis-
ing approach to water quality management, it was
adopted in late 1986 and it is too soon to judge its
effectiveness.

The Importance of Coordination

Adequate cooperation among multiple jurisdic-
tions and among various agencies is likely to be cru-
cial to successful waterbody management. Difficul-
ties arise because of jurisdictional disputes and
because land-use management issues are involved.
Such problems can be overcome, however. For in-
stance, CBP has achieved a remarkable degree of
cooperation between the multiple jurisdictions of
the Bay. Maryland and Virginia each are devel-
oping some land-use management programs, but



Ch. 7—Statutes and Programs Relating To Marine Waste Disposal ● 163

the amount of resources available varies with a
State’s level of interest in the Bay; in particular,
Pennsylvania’s efforts are relatively small. Yet
Pennsylvania, which borders the Bay in only one
small region, is the Bay’s main nonpoint contrib-
utor of nutrients (543).

PSWQA has an advantage in achieving coordi-
nation because the sound is located within one
State. Moreover, most of its funding is from the
Washington State legislature. Even so, there has
been some difficulty in coordinating the State and
Federal efforts (see above). Other areas such as San
Francisco Bay are located within one State, but ef-
forts to develop comprehensive water quality man-
agement have been frustrated by the lack of a lead
agency with clear authority for coordination of vari-
ous program efforts.17

Two additional factors appear crucial to effec-
tive interagency or multiple jurisdiction coopera-
tion: 1 ) the number of agencies already attempt-
ing to manage the waterbody, and 2) the degree
of environmental degradation in the waterbody.
For example, at the time PSWQA was established
there were no well-developed, independent govern-
ment programs working on comprehensive man-
agement plans for the Sound.8 In San Francisco,
on the other hand, several agencies—none with any
greater lead authority than the others, and each fo-
cused only on particular aspects of management of
the Bay’s resources—exist and compete for fund-
ing and greater authority. The San Francisco Bay
Regional Water Quality Control Board could con-
ceivably be the lead agency for San Francisco Bay,
but it lacks authority as well as necessary resources
(R. H. Whitsel, San Francisco Bay Regional Water
Quality Control Board, pers. comm., September
1986). In addition, the Sound is generally consid-

17 For point sources, the San Francisco Bay Rc~ional W’ater @al-
ity Control Board has authorit}.  to formulate and adopt water quality
contro]  plans and in the process must consider recommendations of
affected State and local agenc  it-s, The basin plan documents for this
must be approved by the State Water Resources Control Board. In
this way, for poinr sourccw  the Regional Board acts to encourage re-
gional planning and takes an}  action required within its authority to
achieve water qualit~  control; however, no authority  in the Bay area
coordinates compreknsite management acti~ities  (I e., both nonpoint
and point source controls) (R. H Whitsel,  California Reg]onal  J$’atcr
Qualit}  Control Board, pers  comm.,  No\ember 1986)

I a~]ne  exccptlon is ~~pAs  Puqet Sound Est uatw Pro,gram  which  fo-
cuses on problems of contain inated sediments in the urban izcd ba}i
of Puget  Sound,

ered to have less severe environmental problems
than other areas such as San Francisco Bay or
Chesapeake Bay (464).

One purpose of the management committees
established by EPA’s NEP is to encourage coop-
eration by bringing together the managers of the
various organizations involved. Recently, media-
tion has been used to help resolve conflicts among
various jurisdictions involved in development plan-
ning for an estuary (i. e., the Columbia River es-
tuary in Oregon and Washington; (2 16)). This
technique could be applied to developing waste
management plans for an estuary or coastal area
where there are disagreements among the control-
ling jurisdictions.

Additional Functions—Research, Funding,
and Public Participation

Research.—One major objective in most water-
body programs is the study of the existing condi-
tions in a particular waterbody and, in some cases,
the coordination of research efforts in the area. For
example, EPA’s Great Lakes National Program
monitors water, sediments, fish tissue, and air depo-
sition to identify critical areas in the lakes that need
remedial action. It also prepares plans for phos-
phorous control and for nonpoint source control of
conventional and toxic pollutants (1 ,663). CBP and
PSWQA also play lead roles in coordinating and
conducting research for Chesapeake Bay and Puget
Sound, respectively, and research is the sole pur-
pose of SCCWRP.

A unique approach is being tested for San Fran-
cisco Bay, where numerous agencies are involved
in research and management and no one program
has the lead authority to coordinate these efforts.
Disagreements over the interpretation of research
findings led the State and Regional Water Qual-
ity Boards to create the Aquatic Habitat Institute.
Its purpose is to conduct independent research on
the Bay and serve as an unbiased authority on sci-
entific and technical matters related to the Bay (D.
Segar, Aquatic Habitat Institute, pers. comm.,
September 1986).

Funding. —Adequate funding is obviously es-
sential for any waterbed y management program.
Existing programs obtain funding in several ways,
for example, from government agencies and from
user fees or other revenue-generating mechanisms.
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Strong governmental funding, for example, has
been key to CBP’s accomplishments. CBP has ob-
tained more research money from the Federal and
State governments than any other program, in part
because Chesapeake Bay is the Nation’s largest es-
tuary and has high commercial and recreational
value. Initial funding for CBP came from the Fed-
eral Government, but recently the States have as-
sumed more responsibility. Currently, States (with
Maryland as the main contributor) contribute $47
million and EPA contributes approximately $10 mil-
lion each year for research and monitoring (334,
543).

Other programs have been funded quite differ-
ently. For example, PSWQA is funded by the State
of Washington. One of the innovative features of
the Aquatic Habitat Institute is its funding: the in-
stitute was created by the California legislature and
receives about one-third of its funding from the
State, one-third from EPA’s National Estuary Pro-
gram, and the remaining third from sources such
as donations from municipal and industrial dis-
chargers. The institute is required, however, to de-
velop its own funding strategies to eventually sup-
port itself as an independently funded, nonprofit
organization. It is likely to use discharger taxes or
user surcharges, rather than line-item appropria-
tions as most waterbody programs do. The Gulf
Coast Waste Disposal Authority (GCWDA) funds
its operations with non-public sources of revenue
by issuing bonds to build waste treatment facilities
that are then repaid by the industries or munici-
palities involved. GCWDA, although a unit of gov-
ernment, is designed to operate much like a busi-
ness; any excess funds generated by its pollution
control programs are used for other experimental
or innovative programs (L. Goin, GCWDA, pers.
comm,, 1986).

Public Participation. —Public participation is
also critical to the success of waterbody manage-
ment programs. It provides people an opportunity
to have a say in decisions that affect them, and it
can help ensure that economic and technical issues
are not considered in isolation from relevant social
and political aspects of environmental problems.
In addition, waterbody management is likely to be
given higher priority if the public is greatly con-
cerned and well-informed about protecting a par-
ticular waterbody. For this reason, public educa-

tion programs, as well as public participation in
citizen advisory panels or through other means, are
important aspects of any management program.

Most waterbody management programs make
some provision for public participation (e. g.,
PSWQA, Great Lakes Water Quality Board). CBP
has encouraged particularly strong citizen involve-
ment through the Citizen’s Program for the Chesa-
peake Bay, Inc., an alliance of nonprofit organi-
zations formed in 1971. The public is also involved
through the Chesapeake Bay Foundation, a non-
profit organization with an endowment of $3 mil-
lion and an annual budget of $400,000. The foun-
dation has initiated educational and land acquisition
projects, as well as activities in legislative, admin-
istrative, and judicial proceedings (21 ,543).

Summary of Waterbody Program Functions

Estuaries and other waterbodies do not recog-
nize political boundaries, so programs for their
comprehensive management often require the co-
ordination of many political jurisdictions and agen-
cies. This can greatly complicate the functioning
of any such programs. Frequently, the implemen-
tation of several statutes is also involved.

It is critical that there be a lead agency to co-
ordinate the efforts of everyone involved and estab-
lish clear lines of responsibility and authority in any
effort to better manage estuaries and coastal waters.
The success of establishing such authority often de-
pends on how well-established existing institutions
are, because agencies are generally reluctant to sur-
render authority to other agencies.

Other factors are also critical to the successful
functioning of waterbody programs. These include:

1.

2.
3.

4.

5.

adequate study and assessment of the water-
body, including peer review of the findings
as part of the development of an adequate sci-
entific basis for decisionmaking;
setting specific goals and priorities;
the ability to evaluate the program on a con-
tinuous basis and shift priorities for action ac-
cordingly;
sufficient funding and staff to support these
efforts; and
strong public participation programs.

The role of the Federal Government in water-
body management programs varies greatly. The
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Federal Government has been very active in initi-
ating and participating in CBP, and has been re-
ferred to as ‘‘the glue which binds the Bay Program
together’ (168). Its role in other programs has been
more peripheral. Even in the National Estuary Pro-
gram, which is administered by EPA, the Federal
role is primarily one of guidance. In some areas,
for example, the Federal Government uses NEP
to channel Federal funding to the lead agency of
a waterbed y management effort. In other cases,
Federal money is sprinkled among regional, State,
and local agencies, which can reinforce the tendency
toward fragmented efforts or lead to duplication of
or competition between efforts. Enforcement may
be an area where a strong Federal presence is
appropriate; it can also be argued, however, that
the States should have greater control of enforce-
ment programs because they are in closer proximity
to the problems, and that EPA’s role should be one
of strong oversight.

Information Programs

An assortment of public and private entities gen-
erate and disseminate the information that is needed
to develop and implement sound waste disposal pol-
icies. Much has been done in recent years to im-
prove the Nation’s ability to obtain and use such
information, but serious gaps still persist in under-
standing waste disposal and its impacts. These gaps
exist partly because some important types of infor-
mation are not gathered or analyzed, and partly
because existing information often is difficult to ac-
cess and use.

Cutbacks in the funding of information-related
activities can further limit our ability to detect and
understand trends. Yet, such cutbacks are particu-
larly likely during periods of economic constraints.
If current and future efforts (e. g., monitoring, re-
search, analysis) are not maintained at a sufficient
level, then the utility of information collected in the
past may be seriously compromised and accurate
determinations of past trends and future changes
may not be possible.

Types of Information Activities

To develop and implement sound waste disposal
policies, information is needed about ecosytem

characteristics, the status and value of marine re-
sources such as commercial fisheries, the types and
quantities of pollutants entering marine waters, and
the ecological and human impacts of these pollut-
ants. Several major Federal programs are designed
to generate, analyze, and disseminate such infor-
mation (app. 2).

Ecosystem Characteristics.—The effects of
waste disposal activities on marine waters and re-
sources cannot be evaluated unless the basic char-
acteristics of different marine ecosystems are un-
derstood. Among the important characteristics are
those of the water (e. g., flow patterns, temperature,
turbidity, and chemical parameters); sediment
(e. g., composition); and biological relationships
(e.g., diversity of organisms, food chains). Many
of these characteristics are affected by natural and
anthropogenic activities that occur over different
periods of time and over varying areas.

Many public and private agencies are engaged
in efforts to increase our understanding of ecosys-
tems and their basic characteristics. Numerous
studies are supported by Federal agencies, such as
EPA, the Fish and Wildlife Service (FWS), and
NOAA’s National Marine Fisheries Service
(NMFS) and National Ocean Service. The Na-
tional Ocean Service, for example, is developing
a National Estuarine Inventory that describes the
physical, hydrological, and biological characteris-
tics of many estuaries. When completed, this should
provide a sound basis for comparing and assess-
ing conditions in these estuaries. The agency also
is generating atlases that include detailed informa-
tion on the physical and biological characteristics
of U.S. coastal regions.

Despite these and other efforts, information
about these characteristics often is not sufficient to
identify or understand the impacts of waste disposal
(226,341). Of necessity, most studies are restricted
to small areas, short periods of time, or limited
groups of variables. Objectives, methods, and the
quality and quantity of results vary considerably
among waterbodies or watersheds. More research
needs to be conducted on changes over relatively
large scales— for long periods of time and for en-
tire ecological communities.

While some marine waters have received ade-
quate attention, other waterbodies have not, includ-
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ing some that—while relatively free from waste dis-
posal activities or impacts in the past—are now
threatened with imminent and rapid increases in
waste inputs. These areas include many waterbod-
ies that receive wastes from the rapidly growing re-
gions of the Southeastern United States, such as
parts of North Carolina, Florida, and Louisiana.

Status and Value of Marine Resources.—
Many resources (e. g., commercial fisheries and un-
contaminated swimming beaches) are of obvious
and substantial value. Because commercial fisheries
and shellfisheries are of considerable economic
value, important data about them have been col-
lected and analyzed for many years. Information
tends to be more sparse and widely scattered, how-
ever, about trends in quality, quantity, and value
of other resources.

At the national level, several regular analyses
provide data on the quantity and quality of com-
mercially important fish and shellfish populations.
The National Shellfish Register, for example, pro-
vides information on the degree to which shellfish
waters are contaminated, although its usefulness
in fully characterizing stocks is restricted (app. 2).
Data on the quantities of fish and shellfish landed
commercially are frequently and regularly collected,
analyzed, and disseminated by Federal and State
agencies. However, these data often are inadequate
to evaluate population conditions because, for ex-
ample, they may not reflect fishing effort or natu-
ral population fluctuations. Information on the eco-
nomic value of fish and shellfish can be used, but
it has limitations because a sizable amount of com-
mercial activity is not reported (38,443,514, 705).
For example, small commercial fishermen or sport
fishermen may not report their catch but still sell
it in roadside stands. The Federal budget for
analyzing commercial fishery statistics was stable
during the 1980s, and no immediate changes are
expected (ref. 618;; S.W. McKeen, NOAA, pers.
comm., August 1986).

Federal, State, and local governments and other
public and private groups also provide supplemen-
tal information on commercial fish resources, vary-
ing from studies of particular fishing industries to
analyses of pollutants in marketed fish and shell-
fish. The Food and Drug Administration (FDA),
for example, routinely samples a wide assortment

of fish and analyzes edible tissues for the presence
of specified pollutants. While these sources of in-
formation are useful in specific situations, they of-
fer only a fragmented and incomplete picture of the
nationwide status and value of commercial stocks.

Considerably less information is available on the
value of recreational fishing, although in many
areas it may far exceed the importance of commer-
cial fishing. Two major Federal sources provide in-
formation: surveys conducted every 5 years by the
FWS and Bureau of the Census (628), and annual
surveys conducted by NMFS (605,606). Other pub-
lic and private entities also generate information
on recreational fisheries. For example, some States
require licenses for marine recreational fishing and
thereby generate information on the number of
fishermen in those States. In addition, several gov-
ernment studies address the health risks suffered
by recreational fishermen who consume contami-
nated catches.

Little information is available, on a national
scale, about the value of recreational resources such
as beaches and coastal parks. The primary data
come from a few Federal surveys that summarize
visits to coastal wildlife refuges and National Parks.
The National Ocean Service’s Economic Survey

of’ Outdoor Marine Recreation in the USA will in-
clude a comprehensive inventory of publicly pro-
vided outdoor recreation when completed (348,
611), Additional information on these resources (as
well as on commercial and recreational fisheries)
in more geographically limited areas—at the State
level, for example—comes from studies supported
by the Federal Sea Grant College Program (604,
61 7,706). The Sea Grant program received about
$40 million in fiscal year 1986, but was slated for
elimination in the proposed fiscal year 1987 budget.

Pollutant Inputs and Transport.—Information
on the levels of pollutants in discharges, dumped
material, or runoff is gathered by multiple
sources—from Federal, State, and local govern-
ments; from dischargers themselves; or from pri-
vate research efforts. The levels are measured both
directly and indirectly; for example, permits can
indirectly indicate the expected level and compo-
sition of discharges, and discharges or runoff can
sometimes be described on the basis of pollutants
found in nearby sediments, water, and organisms.
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Information from these sources varies widely in ac-
curacy, completeness, and accessibility.

Related activities can affect the quality and quan-
tity of’ information on permitted discharges. For ex-
ample, Federal laws and regulations prescribe what
information dischargers must report. Enforcement
generally reduces the deviation of discharges from
legal levels, which enhances the value of permits
as indicators of’ discharge quality and quantity.

Federal agencies-the primary ones being EPA,
the Corps of Engineers (COE), and NOAA—are
involved in efforts to generate, analyze, and d is-
seminate information on pollutant inputs. EPA and
COE generate a great deal of information on dis-
charges from particular industries or waste disposal
activities. Other Federal agencies, such as the U.S.
Geological Survey (USGS) and Department of
Agriculture, generate information on nonpoint run-
off-. The National Stream-Quality Accounting Net-
work of USGS provides information on pollutants
discharged into fresh waters and ultimately trans-

ported into estuaries. Compiling this information
accurately and comprehensive on a national scale
is difficult.

One notable Federal effort is NOAA’s National
Coastal Pollutant Discharge Inventory, which pools
information from numerous sources on pollutant
inputs into U. S. estuaries and coastal waters. When
complete, and if’ updated periodically, it could pro-
vidc useful overviews of trends in pollutant inputs
into these waters. It also could be useful as a tool
for evaluating the effects of different pollution con-
trol policies (6 10).

It is not possible to accurately estimate the total
Federal expenditures being directed toward infor-
mation gathering and dissemination because of the
number and variety of agencies and programs in-
volved, and the large overlap between program ob-
jectives. Given current economic restrictions and
past trends in analytical program funding, it is likely
that accurate and comprehensi~~e information on
discharges will remain difficult to obtain.

Many States also conduct programs to monitor
pollutant inputs into marine waters. Since 1977,
for example, California’s Mussel Watch has used
strategically located ‘ ‘sentinel’ organisms—in this
case, mussels— to detect pollutants in coastal

waters. The Mussel Watch has generated data on
the geographic and temporal variations in the con-
centrations of many pollutants. By 1985, this ef-
fort had identified at least eight areas where me-
tals or organic chemicals had contaminated mussels
to alarming levels (71).

Impacts on Resources and Human Well-
being.— Large amounts of information about ac-
tual impacts on marine ecosystems and humans are
generated each year by local, State, and Federal
agencies, numerous private organizations, and aca-
demic groups. At the Federal level, many of the
efforts are concentrated within the National Ma-
rine Pollution Program (NMPP). Despite these ef-
forts, most experts agree that much more remains
unknown and that the assessment of impacts should
be more coordinated and integrated than it has been
in the past (161, 170,505,508).

The level of effort expended to generate infor-
mation on marine impacts has varied around the
country and from year to year. While general trends
are difficult to ascertain because of the diversity of’
individuals and organizations involved and the va-
riety of efforts, some specific trends are apparent.
For example, the number of samples of certain toxic
pollutants in marine organisms that were archived
each year increased dramatically}’ and peaked in the
late 1960s and then declined, with large fluctua-

Photo credit Woods Hole Laboratory, National Marine Fisheries Service

Laboratory work should be closely linked with field work, and
both are time-consuming and expensive. Here a technician
is sectioning fish liver tissues to analyze pollutant impacts.
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Figure 26.—Number of Archived Samples Per Year of Chlorinated Pesticides and Polychlorinated Biphenyls
in Fish and Invertebrates From U.S. Marine Waters, 1945-85 -
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NOTE: Years lacking bars, no data are available.

SOURCE:    al., The Historical Trend Assessment Program,  and Chlorinated Pesticide Contamination in U.S. Fish and Shellfish: An Assessment
Report (Seattle, WA: National Oceanic and Atmospheric Administration, Ocean Assessments Division, Coastal and Estuarine Assessment Branch,
November 1966)

tions during the late 1970s (figure 26). A similar
decline has occurred in the number of water qual-
ity samples collected in individual States such as
Florida (figure 27), reflecting monitoring cutbacks
by various Federal and State agencies (658).

Understanding and predicting how humans will
be affected by marine waste disposal activities in-
volves additional layers of complexity. Determin-
ing the full impact to humans of waste-induced
changes in marine environments, for example,
presupposes that adequate information is available
about pollutant inputs and the ecological processes
that affect the fate of pollutants. 19 This is rarely
possible.

 Complexity and difficulty of establishing impacts on 
resources and humans, specifically economic injury, is reflected in reg-
ulations proposed by the Department of the Interior for ‘‘43 CFR
Part 11. Natural Resource Damage” (51 FR 27674-27753, Aug. 1,
1986).

Figure 27.—Number of Waterbody Segments in
Florida for Which Water Qualitv Monitoring Data

Are Avai lab le ,  1970-85 -
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The decline in the number of segments for which data are available
reflects cutbacks in monitoring by Federal and State agencies. Only
data entered into STORET (the U.S. Environmental Protection Agen-
cy’s system for storing and retrieving data on water quality) are in-
cluded. Twenty percent of the 926 segments of water bodies in
Florida are estuaries.
SOURCE: J. Hand, et al., Water    the   F/orIda:

 Append/x (Tallahassee, FL: State of Florida Department of
Environmental Regulation, June 1966).
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The Need for Integration and Coordination

Information must be accessible and integrated
so it can be used by a wide variety of people, in-
cluding policy makers. Greater integration and co-
ordination of information-related activities, as well
as increased financial resources for their implemen-
tation, is considered essential by most observers
(266,412 ,413,415,505,506,692,693).

Many suggestions to improve the planning, exe-
cution, and usefulness of these activities have been
incorporated into the recommendations of NMPP
(app. 2). Federal agencies have heeded NMPP rec-
ommendations to a degree; for example, NOAA’s
Ocean Assessments Division has undertaken sev-
eral projects to develop more comprehensive data-
bases and disseminate increasingly sophisticated
analyses.

In addition, programs that are directed toward
specific waterbodies and that are capable of cut-
ting across social, institutional, and scientific
boundaries may be of special value. Some cross-
cutting programs have been established for indi-
vidual estuaries and coastal waters. Notable exam-
ples include the Puget Sound Water Quality Au-
thority, the Aquatic Habitat Institute for San
Francisco Bay, the Chesapeake Bay Program and
the Chesapeake Research Consortium, and the in-
dividual programs established under EPA’s Na-
tional Estuary Program. These efforts are promis-
ing approaches to the many problems inherent in
generating and applying useful information to an
issue as large and complex as marine resource man-
agement. Similar efforts, however, do not exist for
most other waterbodies.

APPENDIX 1: EXISTING WATERBODY MANAGEMENT PROGRAMS
Numerous programs have been initiated at the Fed-

eral, State, and local levels to address water quality
problems in a particular estuary or coastal waterbody,
including:

The Chesapeake Bay Program

The primary purpose of CBP is to develop a com-
prehensive understanding of the Bay’s ecosystem. It is
a combined State-Federal effort initiated by EPA in re-
sponse to legislation passed by Congress in 1976. The
intensive study of the Chesapeake Bay’s water quality
and resources was the result of heightened concern in
the early 1970s about the health of the Nation’s largest
estuary. Specifically, EPA was directed to assess and
make recommendations on how to improve water qual-
ity management in the Bay, to coordinate all research
in the Bay, and to establish a system of data collection
and analysis. The study of Chesapeake Bay was author-
ized for 5 years, but was twice extended by a year and
was completed in 1983 at a cost of nearly $30 million.

The study focused on the Bay’s 10 most critical water
quality problems, three of which were studied inten-
sively: 1) nutrient enrichment, 2) toxic substances, and
3) the decline of submerged aquatic vegetation. The
findings documented a historical decline in living re-
sources in the Bay and indicated the need for better
management (95). As a result, several State and Fed-
eral entities signed the Chesapeake Bay Agreement. The
Agreement established the Chesapeake Executive Coun-
cil to facilitate the implementation of coordinated plans

for the improvement and protection of the Chesapeake
Bay estuarine system.

The Chesapeake Bay Restoration and Protection
Plan, issued in September 1985, was the first planning
effort to result from the Agreement. The Plan describes
Federal and State strategies and programs designed to
coordinate, evaluate, and oversee the Bay’s restoration
and protection (95). The first annual progress report,
published in December 1985, discusses the plan; the co-
ordinated monitoring program which has been devel-
oped; and modeling, research, and data management
efforts (96). In 1986, the Council began reporting on
the Bay’s water quality conditions and working with the
agricultural community on nonpoint source pollution
control programs.

The Puget Sound Water Quality Authority

PSWQA, established by the Washington State legis-
lature in 1983, was authorized by the legislature in 1985
to develop a comprehensive management plan for Puget
Sound and its related waterways. The plan will be re-
vised every 2 years and a ‘ ‘State of the Sound’ report
completed. The first Puget Sound Water Quality Man-
agement Plan was adopted in late 1986, with implemen-
tation beginning in early 1987 (464). The plan focuses
on protecting Puget Sound from toxic pollutants and
pathogens, both of which have contaminated sediment
and harmed resources such as fish and shellfish, and on
the control of nonpoint pollution. It emphasizes a lead
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role for local governments in identifying and control-
ling important nonpoint sources.

The Authority will oversee the implementation of the
plan, propose funding mechanisms and, if necessary,
propose new legislation. Although many Federal, State,
and local agencies are involved in the study and regu-
lation of the Sound, the Authority is the only agency
specifically responsible for planning, oversight, and co-
ordination of programs related to Puget Sound. It has
considerable authority because State agencies and lo-
cal governments are required to evaluate, incorporate,
and implement applicable provisions of the plan.

The Great Lakes Water Quality Board

The Great Lakes together represent an extremely
large surface expanse of freshwater, yet the Great Lakes
system also functions somewhat like a large-scale estu-
ary. The experience of the Great Lakes National Pro-
gram thus serves as a model for the development of other
waterbody management programs, such as those of the
National Estuary Program. The Great Lakes Water
Quality Board was established by the United States to
implement agreements with Canada, reached under the
auspices of the International Joint Commission, regard-
ing the water quality of the Great Lakes. The Great
Lakes National Program Office of EPA staffs the Board
and ensures that U.S. commitments are met.

Two major agreements have been reached by the
Commission: the Great Lakes Water Quality Agree-
ments of 1972 and 1978. The 1972 agreement estab-
lished water quality objectives and focused on pesticide
control. The 1978 agreement added an ecosystem man-
agement approach and the goal of essentially zero dis-
charge of pollutants; it also calls for the control of all
toxic substances.

The agreements thus encourage the protection of the
Great Lakes and call for remedial actions against pol-
lution, as well as research and monitoring programs.
EPA’s Great Lakes National Program Office and Re-
gion 5 are most involved in coordinating activities re-
lating to the Agreements. In May 1986, the Great Lakes
States issued The Great Lakes Toxic Substance Con-
trol Agreement. Intended to be consistent with both the
Federal Clean Water Act and the Great Lakes Water
Quality Agreement, the agreement establishes a frame-
work for coordinating regional action to control toxic
pollutants entering the Great Lakes system (200,
389,663).

The Gulf Coast Waste Disposal Authority

GCWDA is a unique example of a within-State waste
coordination effort. The authority is a three-county unit

of local government, established by Texas statute in
1969 to abate point source pollution in the heavily in-
dustrialized Houston Ship Channel and Galveston Bay
area. It has established numerous waste management
facilities, primarily sewage treatment plants, but also
some industrial treatment facilities and a land-based in-
cineration facility. The system is funded by issuing
bonds for construction and these are repaid through user
charges (ref 215; L. Goin, GCWDA, pers. comm. ,
1986).

The authority is active in pollution control financing
and itself owns and operates four industrial wastewater
treatment facilities. These facilities treat and dispose of
liquid wastes from over 40 industrial plants. In addi-
tion, its 22 municipal wastewater treatment plants and
7 drinking water treatment plants serve over 40 water
districts or cities. The objective is for at least one-third
of these facilities to become large, regional waste treat-
ment facilities. The authority is also pursuing regional
approaches to municipal sludge disposal and resource
recovery for municipal solid wastes.

The Southern California Coastal
Water Research Project

SCCWRP is dedicated to researching and monitor-
ing the effects of municipal wastewater discharges on
marine life. The project publishes a report on recent re-
search efforts every 2 years. It is sponsored by the sani-
tation districts of Orange County and Los Angeles
County and the cities of Oxnard, San Diego, and
Los Angeles. These wastewater dischargers created
SCCWRP through a joint powers agreement. Each has
representatives on a commission that oversees the oper-
ation of the project.

The project is not intended to study specific pollu-
tion sources or needed controls. Instead, its focus is a
variety of specific environmental problems, such as pre-
dicting sediment quality around outfalls, fish reproduc-
tion near outfalls, and the influence of chlorinated
hydrocarbons on fish. The goal of the research is to de-
velop predictive models that would help determine what
levels of wastewater treatment are needed to protect ma-
rine life (527,528).

The San Francisco Bay Regional Water
Quality Control Board

The San Francisco Bay Regional Water Quality Con-
trol Board is one of the major agencies involved in man-
aging the Bay’s waters. It operates independently of,
but is responsible to, the State of California Water Re-
sources Control Board. The Regional Board, comprised
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of nine appointed members who are involved in activi-
ties to control water quality in the Bay, is primarily an
enforcement agency and is 1imited to activities such as
controlling and monitoring sewage outfalls and other
point source discharges. It has no authority to control
impacts caused by pollutants carried by the Sacramento
and San Joaquin Rivers or from other areas; these are
under the exclusive jurisdiction of the State Board. It
also has no authority to coordinate activities of the other
agencies involved in Bay water quality management.

The Regional Board is active in planning, reviewing,
and amending the Basin Plan for the Bay area and in
reviewing water quality standards. The plan, last
amended in 1982, is the basis for distributing both State
and Federal grants for water quality programs such as
building and upgrading wastewater treatment facilities.
The Board is also active in the study of shellfish through
the San Francisco Bay Shellfish Program and in the
State’s Mussel Watch Program. Its Aquatic Habitat
Program studies the effects of toxic pollutants on aquatic
life in the Bay (67,70).

The Aquatic Habitat Institute

The Aquatic Habitat Institute is a nonprofit, quasi-
public corporation independent from, but highly sup-
portive of, the Regional Board’s Aquatic Habitat Pro-
gram. Although established in 1983, funding only be-
gan in 1986. Its purpose is to produce independent
research acceptable to all agencies and interests con-
cerned with the management of the Bay area. The In-
stitute is planning a number of scientific assessments and
education programs, and will attempt to better coordi-
nate research and monitoring in the San Francisco
Bay/Delta area.

The Institute’s 10-member Board of Directors con-
sists of representatives from a wide range of government

and nongovernment interests (see table 12). Currently,
the program’s largest single source of funding is EPA’s
National Estuary Program. This funding will continue
for 5 years. The California State and Regional Water
Quality Control Boards also contribute funds, and do-
nations are accepted from municipal and industrial dis-
chargers. Eventually, however, the Institute is required
to rely on its own funding strategy. This is another
unique requirement of the program and will most likely
involve the use of discharger taxes or sewer user sur-
charges, rather than direct appropriations (ref. 66; also
D. Segar, Aquatic Habitat Institute, pers. comm.,
1986).

The National Estuary Program

NEP was created within EPA in 1985 to oversee the
implementation efforts in the Great Lakes and
Chesapeake Bay, and to initiate comprehensive pro-
grams in other estuaries in the United States. Programs
are underway in Puget Sound, Long Island Sound, Buz-
zards Bay, Narragansett Bay, San Francisco Bay, and
Albemarle-Pamlico Sounds. NEP uses existing author-
ities under the Clean Water Act (Sec. 104), other Fed-
eral statutes, and State legislati~e authorities to control
sources of pollution. The program emphasizes the need
to focus and integrate existing programs at the Federal,
State, and local le~’els to maximize benefits of pollution
abatement. The object ive of each program in NEP is
to characterize the conditions and trends in the system
and develop an integrated management program to
maintain or restore the estuary.

The Water Quality Act of 1987 expanded the scope
of NEP and authorized additional funding for the de-
\’elopment, under its auspices, of individual waterbody
management programs.

APPENDIX 2: FEDERAL INFORMATION
AND MONITORING PROGRAMS

National Marine Pollution Program

The National Marine Pollution Program (NMPP)
was established to coordinate the 11 departments and
agencies that are engaged in research or monitoring re-
lated to marine pollution (including the Great Lakes)
(598,599). The program was mandated under the Na-
tional Ocean Pollution Planning Act of 1978. Figure 28
indicates the overall Federal marine pollution research
budget for fiscal year 1984; figure 29 indicates funding
of selected activities.

In late 1985, the program issued a Federal plan for
fiscal years 1985 to 1989 (601). The plan recommended,
among other things, a greater Federal emphasis on:

1. resource-oriented monitoring to provide national
assessments of the status and trends in environ-
mental quality,

2. better coordination of monitoring efforts,
3. research and monitoring programs related to mu-

nicipal and industrial effluents,
4. research and monitoring on nutrients and patho-

gens (with less emphasis on metals and petroleum),
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Figure 28.—Total Federal Funding for the National
Marine
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5. data synthesis, interpretation, and information dis-
semination; and

6. studies conducted in estuaries and coastal waters.
The level of funding of marine pollution research con-

ducted by the Federal agencies has declined during the
1980s, from approximately $152 million in fiscal year
1981 to about $135 million in fiscal year 1986. The
presidential budget for 1987 was approximately $97 mil-
lion (see figure 28). The effects of the decline on the
above recommendations are uncertain.

The Northeast Monitoring Program

The Northeast Monitoring Program (NEMP) moni-
tors waters from the Gulf of Maine to North Carolina’s
Cape Hatteras. Established in 1979 by NOAA, NEMP
monitors physical, chemical, and biological variables
over long periods. It establishes benchmarks for both
the concentration and distribution of pollutants and for
their effects. Since 1980, NEMP has issued several re-
ports summarizing the health of these estuaries and
coastal waters (592 ,597). The reports condense a large

body of monitoring information, present it to a wide au-
dience, and provide extensive references for those seek-
ing further information. The information facilitates ef-
forts to assess the effects of pollutants on ecosystems and
resources, and to detect and respond to important envi-
ronmental changes.

NOAA Ocean Assessments Division

NOAA’s activities involving marine pollution assess-
ment, monitoring, and research are conducted primar-
ily by the Ocean Assessments Division (OAD), housed
within the National Ocean Service (610). Two branches
of the division are especially active in matters pertain-
ing to waste disposal and its effects: the Strategic Assess-
ment Branch and the Coastal and Estuarine Assessment
Branch.

Strategic Assessment Branch

The Strategic Assessment Branch evaluates and in-
ventories coastal resources and their exploitation, and
also assesses national policies and strategies with regard
to these resources and uses (61 1). Its activities, which
accounted for 19 percent of OAD’s fiscal year 1985 bud-
get,

●

●

●

●

●

●

include:
assembling Strategic Assessment Data Atlases that
summarize key ecological, economic, and political
characteristics of each major marine region of the
United States (607);
producing a series of maps on the health and use
of U.S. coastal waters;
surveying Federal, State, and local government ex-
penditures on outdoor marine recreation (348);
assessing levels of pollutants entering marine waters
(the National Coastal Pollutant Discharge Inven-
tory (600));
inventorying estuaries around the Nation (National
Estuarine Inventory), which will allow comparisons
of their use and health (362,602,619); and
periodically inventorying the status of shellfish
areas (National Shellfish Register of Classified Es-
tuarine Waters).

Coastal and Estuarine Assessment Branch

The primary function of this branch is to assess the
consequences of human activities on marine environ-
ments; its activities accounted for 35 percent of OAD’s
fiscal year 1985 budget. The branch has two relevant
programs: National Status and Trends, and Conse-
quences of Contaminants. The bulk of the branch’s bud-
get goes into the Status and Trends Program.20

   the Status and Trends Program and on another
program, the  Assurance Program, is available in the  News-
letter issued by these programs.
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Figure 29.— Federal Funding of Selected Activities Within the National Marine Pollution Program
in Fiscal Year 1984
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The Status and Trends Program.—The objective
of the National Status and Trends Program is to docu-
ment the current status and long-term trends in the qual-
ity of estuaries and coastal waters (61 5,616). The pro-
gram consists of four components which perform three
major tasks:

1. providing data on concentrations of pollutants in
finfish, shellfish, and sediments;

2. measuring biological parameters that reflect stress
associated with human-induced perturbations; and

3. assessing marine environmental quality and rec-
ommending Federal responses.

The fiscal year 1985 budget for the program was $3.3
million, the fiscal year 1986 budget was $2.7 million (a
decline of 18 percent), and the proposed budget for fis-
cal year 1987 was $4.3 million (J. Calder, pers. comm. ,
August 1986). A major component of the program is
the Benthic Surveillance Program, which collects samp-
les of sediment, bottom-dwelling mollusks, and
bottom-feeding fish from numerous sites throughout the
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country. The samples are analyzed for substances such
as toxic metals, polynuclear aromatic hydrocarbons, and
chlorinated organic chemicals (610,62 1).

Consequences of Contaminants Program.—This
program develops techniques to determine how pollut-
ants in marine waters have affected or can affect marine
fish and shellfish and human health (620). The techniques
then can augment the capabilities of the Status and
Trends Program. Recent activities have emphasized:

● evaluating indicators that signal the risk of shell-
fish contamination,

● documenting exposure to pollutants that results
when fishermen eat their catches, and

● quantifying the relationship in fish between ex-
posure to pollutants and reproductive impairment.

National Shellfish Register

The Shellfish Register, issued periodically since 1966,
contains information on shellfish contamination inci-
dents and provides important indicators of the extent
to which shellfish in U.S. waters are contaminated; the

latest register was published in 1985 (603). It uses a clas-
sification system based on concentrations of coliform
bacteria and natural marine biotoxins, although it also
includes information on substances that might be con-
sidered hazardous in the shellfish. Productive shellfish
waters can be classified as approved, prohibited, con-
ditionally approved, or restricted. Most States imple-
ment the system voluntarily, although they may differ
in how they meet the general requirements,

The register provides only limited information on
the current status of shellfishing areas and still less in-
formation regarding past trends, in part because the
classification scheme is not used consistently by the
States. For example, the classification of a shellfish area
could be changed from approved to restricted simply
because an area was not surveyed in a particular year,
not because of actual contamination. Thus, the regis-
ter is currently not well-suited for establishing trends
in the contamination of shellfish and shellfish waters,
although efforts are being made to improve it. These
efforts are, however, constrained by severely limited
budgets at both the State and Federal levels.


