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Abstract

In many coastal areas hazardous waste disposal practices have created
current pollution problems. Cleanup and restoration of these sites poses significant
technical, social, political and legal questions. The wide diversity of coastal areas
and the complexity of various federal, state and local laws and regulations makes it
necessary to focus this review on the specific requirements pertaining to a
hazardous waste site investigation being conducted by the U.S. Navy at the Naval
Construction Battalion Center Oavisville, located adjacent to Allen Harbor in
Narragansett Bay, R.I. The cleanup requirements specified by the Comprehensive
Response Compensation and Liability Act (CERCLA) and the National Contingency
Plan (NCP) are reviewed in the context of other federal and state laws and
regulations including the Clean Water Act (CWA), Safe Drinking Water Act (SDWA),
Coastal Zone Management Act (CZMA), Resource Conservation and Recovery Act
(RCRA), natural resource protection (fisheries, endangered species, migratory birds,
etc.), federal facility agreements (FFA) and Rhode Island statutes that define
applicable or relevant and appropriate requirements (ARARs) for remediation. The
cleanup requirements common to all coastal disposal sites, the relationship between
cleanup and other coastal zone management issues, and the need for development
of an effective policy strategy for coastal cleanup projects are presented and
discussed.

Introduction

Coastal areas are coming under increasing pressure from development,
land use, runoff and pollution discharge. An area of majorconcern is the cleanup of
toxic and hazardous materials that have been disposed in coastal areas. Disposal
practices which were deemed acceptable only20 to 30 years ago have left a legacy
of pollution and the threat of environmental harm. Coastal and estuarine areas are
important economic and ecological resources, and the ultimate question of impact
depends on the ability of the environment to assimilate the wastes. Impacts could
have a direct impact on human health through contaminated seafood and closures of
recreational areas because of unsafe contamination levels. Cleanup and restoration
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pose significant technical, social and political questions. Can the potential impact of
the disposal sites be accurately assessed, and is there technology available to
effectively remediate the impact? Will the threat to the environment be reduced, or
will cleanup efforts only make the problem worse? This is especially critical in
coastal wetland areas where mixing by tides and currents and biological interactions
tend to spread and/or concentrate contaminants in complex patterns. Other
questions that must be addressed are: Who pays for the cleanup; what are legal
requirements for cleanup and how are priorities for cleanup established; and, how
clean is clean?

Some of the answers are contained within the legal framework that defines
the requirements and identities the responsibilities for cleaning up hazardous waste
disposal sites. The Navy's investigation at NCBC Davisville will serve as a site-
specific example of how cleanup requirements interact with other coastal re
quirements and management issues (see Table 1 for acronyms used in the paper).
The specific requirements of other coastal disposal sites will differ, but the basic
aspects will be similar and will provide a useful evaluation of the legal requirements
pertaining to coastal zone cleanups.

Disposal Site Description

Allen Harbor has been closed for shellfishing by RIDEM due to suspected
hazardous waste contamination from a landfill and disposal area adjacent to the
harbor (Figure 1). The landfill, about 15 acres in size, received a wide variety of
wastes, including sewage sludge, solvents, paints, chromic acid, polychlorinated
biphenyl-contaminated waste oils, preservatives, blasting grit, demolition debris,
burned material and other municipal and industrial wastes generated at NCBC
Davisville and Naval Air Station Quonset Point between 1946 to 1972. For most of
the landfill operation, wastes were simply deposited in a low-lying marshy area
adjacent to the harbor. During the latter period of disposal (after 1970) wastes were
bumed and buried. When disposal activities ceased (about 1972) a two- to six-foot
cover of soil was placed over the landfill (Naval Energy and Environmental Support
Activity, 1984),which has since revegetated into dense brush. Adjacent to the landfill
is a wetland area that has been designated a Coastal Wetland (CRMC, 1983). Allen
Harbor is also used for recreational boating, especially in the summer (URI, 1990).

There are 14 other disposal sites, located on the base, which could
potentially impact aquatic resources. These include a chemical disposal site located
on Calf Pasture Point, battery acid disposal area, underground storage tanks,
solvent disposal areas, a transformer oil disposal area, and a film processing
disposal area. Previous analyses of sediment and bivalve tissues from Allen Harbor
have shown increased levels of heavy metals and organics (TRC Environmental
Consultants Inc., 1986). The site investigations at NCBC Davisville are being funded
by the Department of Defense Environmental Restoration Program and administered
through the Navy's Installation Restoration Program by the Northern Division of
Naval Facilities Engineering Command, Philadelphia. In 1989 NCBC Davisville was
added to the NPL by EPA (54 Fed. Reg. 48184, 1989). On April 15, 1991 NCBC
Davisville was among the installations recommended for closure and realignment by
DOD, in accordance with the National Defense Authorization Act of 1991 (56 Fed.
Reg. 15184, 1991).
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CERCLA Requirements

The requirements for cleaning up past hazardous waste disposal sites are
defined by CERCLA as amended by SARA. Under CERCLA a facility is defined as
"any site or area where a hazardous substance had been deposited, stored, dis
posed ofor placed or otherwise come to be located" (42 U.S.C. 9601 Section 101).
For NCBC Davisville, a federally owned and operated facility, the whole Navy base
is considered a "facility" with multiple disposal sites. These sites must be
investigated to determine whether a "remedy" or "remedial action" ("those actions
consistent with permanent remedy taken instead of or in addition to removal
actions") mustbe developed. Under CERCLA, parties responsible fora "release" are
responsible for the cleanup and liable for the recovery of damages for injury or loss
of natural resources resulting from the release (42 U.S.C. Section 9601; 40 C.F.R.
Section 300.72).

The amendments added by SARA included provisions to specifically apply
CERCLA tofederally owned facilities: "in thesame manner and to the same extent,
both procedurally and substantively as any non-government entity, including liability"
(42 U.S.C. Section 9601(120)). In addition, SARA increased public involvement by
directing responsible parties to prepare community relations plans. Community
relations planning involves establishing an administrative record, soliciting inputs
from the community located near the facility and forming a TRC to oversee the
remedial activities at the facility.

An RI/FS is currently underway at NCBC Davisville to determine the
appropriate response and remedy forthe disposal sites. Investigation activities at the
facility are overseen by a TRC, which is made up of representatives from the Navy,
including the base commander and executive officer, the remedial program manager
from Northern Division of Naval Facilities Engineering Command, Philadelphia, and
Navy contractors. Members of the TRC also include representatives from EPA
Region I, RIDEM, and the town of North Kingston. In addition, technical
representatives from the EPA Environmental Research Laboratory, Narragansett;
Naval Command Control and Ocean Surveillance Center, San Diego; U.S. Public
Health Service; National Oceanic and Atmospheric Administration (NOAA); U.S. Fish
and Wildlife Service (USFWS); University of Rhode Island Graduate School of
Oceanography; Narragansett Bay Project; and Save the Bay also regularly attend
and participate in the TRC meetings. The purpose of the TRC is to provide a
technical forum to review, comment and provide guidance on the site investigations
and remedial options being developed for the site. At this writing 21 TRC meetings
have been held at NCBC Davisville (U.S. Dept. of Navy, 1992). The investigations at
NCBC Davisville are attempting to characterize the level of contamination at the
disposal sites, determine impacts on groundwater and hydrology (TRC Environmen
tal Consultants Inc., 1992), and determine impacts on the marine environment
(Munns et al., 1991). All workplans, data, information, progress, interim and final
reports presented at TRC meetings are included in the administrative record and
placed ina repository located at the North Kingston Public Library.
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National Contingency Plan (NCP)

A main provision of CERCLA is the implementation of the NCP to provide a
unifying framework to coordinate and "effectuate the response powers and re
sponsibilities created byCERCLA and the authorities established by Section 311 of
the Clean Water Act" (40 C.F.R. Section 300.1). The NCP provides guidance on the
responsibilities and response actions to be initiated in the event of "discharges or
substantial threat of discharges ... to ... navigable waters of the United States and
adjoining shorelines, and the high seas, or which may affect natural resources" (40
C.F.R. Section 300.31). The NCP outlines the requirements for responding to
uncontrolled hazardous waste disposal sites and establishes the NPL to identify the
sites with the highest priority for cleanup and eligibility for cost recovery from
Superfund. In order to identify the highest priority sites a Hazard Ranking System
was developed to evaluate the potential public health and environmental threat
posed bydisposal sites. If a facility's score is greater than 28.5 the facility is eligible
for listing on the NPL. Currently 1.183 sites are listed on the NPL and 116 are
federal facilities (57 Fed. Reg. 4824, 1992). The NCP also Identifies the response
activities required to clean up hazardous waste disposal sites (Table 2). The
response actions may be considered to consist of three phases: determine whether
a site should be listed on NPL, assess site conditionsand evaluate alternatives, and
cleanup. The RI/FS, currently in progress at NCBC Davisville, includes development
and execution of sampling, quality control and quality assurance plans, which are
developed with advice from EPA, RIDEM, and members of the TRC. A community
relations plan has been developed and implemented to keep the public informed of
the Navy's progress during the investigation (Table 2).

During the RI/FS the ARARs will also be developed by EPA, RIDEM,
natural resource trustees, and the Navy. Applicable requirements are promulgated
federal and state regulations that define specific requirements for hazardous
substances found at CERCLAsites. Although relevant and appropriate requirements
are also standards promulgated under federal or state law, they do not specifically
define numerical standards, but rather "address [other] problems or situations
sufficiently similar to those encountered at the CERCLA site" (55 Fed. Reg. 8814,
1990). The selected remedy must be able to meet or exceed the ARARs identified
for chemical-specific, location-specific, and action-specific conditions at the site.
State standards can also identify ARARs, if they are more stringent than federal
standards and if they are identified in a timely manner.

The ARARs can be used to establish objectives for cleanup and provide
guidance for selecting treatment options. Examples of ARARs that can be identified
for Allen Harbor are SDWA maximum contaminant levels, or soil contamination
levels set by regulations promulgated under RCRA. CERCLA requires that all
ARARs are attained irregardless of whether a less stringent requirement would
provide adequate protection of human health and the environment, because rem
edies must"be protective ofhuman health and the environmental and attain ARARs"
(55 Fed. Reg. 8741,1990). However, in some instances, "variances" or"exemptions"
may be invoked to satisfy specific ARARs (55 Fed. Reg. 8741, 1990).

At the completion of the feasibility studies treatment technologies should be
narrowed to only those which are feasible, implementable and cost-effective. The
selection ofa remedy will require closecooperation with the state and community. At
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the end of the public review and comment period a Record of Decision (ROD) is
signed and remediation may begin.

Natural Resource Trustees

Under NCP guidelines, responsible parties are required to notify and
coordinate site cleanup with Natural Resource Trustees. Trustees are federal
officials who act on behalf of the public as trustees for natural resources (Table 3).
Trustees are "authorized to act when there is injury to, destruction of, loss of, or
threat to natural resources as a result of a release of a hazardous substance* (40
C.F.R. Section 300.600). Interior is tasked with developing regulations for
determining natural resource damage and has promulgated regulations for
procedures for simplified assessments in coastal marine environments (52 Fed. Reg.
9042, 1987) and site-specific detailed assessments for specific cases (51 Fed. Reg.
27674,1986). Interior has proposed revisions to damage assessment procedures to
comply with a court ruling. The court held that restoration or replacement costs
should be used to determine natural resource damage under CERCLA rather than
costs determined from lost value or use of the resource (54 Fed. Reg. 39016, 1989;
56 Fed. Reg. 19752, 1991).

The Navy, which has a dual role in the cleanup program—Responsible
Party and Natural Resource Trustee, must coordinate the remediation effort with the
other federal trustees (NOAA and USFWS) and state trustee (RIDEM). The
interaction between trustees is key to obtaining adequate natural resource protection
because it is unlikely that one trustee would bring action against another as a means
of compensation for resource injury. The preferred approach is to work closely with
the federal facility through the remedial investigation process to develop an
environmentally protective remedy (Finkelstein, 1991).

Federal Facility Agreement (FFA)

The coordination between the Navy, EPA and the state of Rhode Island
has been enhanced by the March 23, 1992, signing of a FAA for NCBC Davisville
(U.S. EPA et al., 1992). The FFA will help ensure that all actions necessary "to
protect public health, welfare and environment" are taken within the procedural
framework required by CERCLA. Provisions covered by the FFA include procedures
and schedules for conducting the site investigation, selecting remedies, resolving
disputes, expeditingcleanup, and enforcement. Language is also included pertaining
to base closure issues, implementing and maintaining cleanup technologies, and
integrating the CERCLA response with other federal (Table 4) and state statutes
(Table 5) to determine site-specific ARARs. The deadlines specified in the FFA
require the Navy to complete the RI/FS by Sept. 15, 1994 and develop RODs for
each of the disposal sites by May 15, 1995. However, deadlines may be extended if
there are justifiable circumstances, such as discovering significantly different
conditions at the sites during the RI/FS (U.S. EPA et al., 1992). The agreement
should expedite the cleanup process because it clearly defines the responsibilities of
each party and identifies the procedures for selecting appropriate remedies.
Moreover, the agreement does not release the Navy from claims resulting from
"damage to natural resources..., failure to meet a requirement of the agreement, [or]
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liability for the disposal ofany hazardous substances taken from the site" (U.S. EPA
etal., 1992).

Cleanup Requirements

Remedies selected for Allen Harbor must protect human health and the
environment, and comply with ARARs and allowed waivers. The remedy should be
cost-effective, encompass long-term solutions, and reduce toxicity, mobility or
volume of hazardous material. Finally, the remedy must meet state and community
acceptance. The RIDEM seeks to ensure consistentapplication of state statutes and
regulations as they apply to the remediation process, and keeps other state
agencies and townships informed, such as the Coastal Resource Management
Council.

The Coastal Resource Management Plan was developed as part of Rhode
Island's coastal zone management programand is designed to regulate activities in
the coastal zone by establishing management categories for coastal activities. Allen
Harbor is designated (Type 3) for high-intensity recreational boating (Figure 1). In
fact, the council has earmarked Allen Harbor for marina development to meet the
growing demand for recreational boating facilities (CRMC, 1983; URI, 1990). The
classification of areas adjacent to Allen Haritior are industrial waterfronts and
commercial navigation channels (Type 6), multipurpose areas (Type 4), and con
servation areas (Type 1) (Figure 1). The coastal wetlanddesignation and the Type 3
water classification means harbor uses should be consistent with "marinas,
boatyards, and associated businesses [which] take priority over other uses, and
dredging and shoreline alterations are to be expected" (CRMC, 1983). However,
since these wetland areas have been designated for preservation, dredging and
filling are prohibited and alterations are limited (CRMC, 1983). The situation is
further complicated by the fact that Allen Harbor waters are classified as "SA"
(highest attainable quality) (R.I. Statewide Planning Program and R.I. Dept. of
Health, 1977) and would be eligible for shellfishing, if not for the special closure
within the harbor. Quahog clams are abundant in the harbor and were commercially
harvested in the past (Pesch; Ganz and Sisson, 1977).

Conclusion

At this time the RI/FS at Allen Harbor has not progressed far enough to
determine whether the potential impact has been accurately assessed and whether
technologies are available to remediate any impact. The apparent conflicting uses
regulated for Allen Harbor could require significantly different cleanup standards
depending on whether the harbor is used as a shellfish resource or as a high-
intensity recreational boating and marina facility. Provisions of the FFA and CERCLA
require the Navy to maintain financial and managerial responsibility for cleanup even
after the Navy base is closed and property ownership is transferred. Therefore, the
remedies selected must provide long-term solutions and account for changing
coastal uses which will ultimately determine how clean is clean.

The conflicting use designations and the enormousjob of meeting the legal
requirements for site cleanup (see Tables 4 and 5) are common to almost all coastal
hazardous waste sites. The estimated cost of compliance for the two Navy-owned
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superfund sites in Narragansett Bay (NCBC Davisville and Naval Education and
Training Center Newport) is in excess of $65 Million (Fleming, 1992). The
accumulative effect of such sites, multiplied around the nation's coastal areas,
makes it imperative that policies are implemented that will assure better manage
ment and protection ofcoastal resources. The all-encompassing aspects of CERCLA
and the significant level of public funds required for the program2 may provide the
unifying framework necessary to cut across jurisdictional boundaries, tackle
heretofore technically infeasible alternatives, and develop environmental protection
strategies consistent with environmental quality.
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Table 1. Acronyms used in paper.

ARARs Applicable or Relevant and Appropriate Requirements
CERCLA Comprehensive Environmental Response Compensation and Liability Act
CFR Code of Federal Regulation
CWA Clean Water Act
CZMA Coastal Zone Management Act
DOA U.S. Department of Agriculture
DOD U.S. Department of Defense
DOE U.S. Department of Energy
DOI U.S. Department of the Interior
EPA U.S. Environmental Protection Agency
FFA Federal Facilities Agreement
NCP National Contingency Plan
NEPA National Environmental Policy Act
NOAA National Oceanic and Atmospheric Administration
NPL National Priorities List

NCBC Naval Construction Battalion Center
RCRA Resource Conservation & Recovery Act
RIDEM Rhode Island Department of Environmental Management
RI/FS Remedial Investigation/Feasibility Study
ROD Record of Decision
SARA Superfund Amendment and Reauthorization Act
SDWA Safe Drinking Water Act
TRC Technical Review Committee

USC U.S. Code

USFWS U.S. Fish and Wildlife Service
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Table 2. The process required by the NCP to clean up hazardous waste disposal
sites.

PHASE I

Remedial Preliminary Assessment (PA)
Evaluate release and review available information
Removal action? Further investigation necessary?

Remedial Site Investigation (SI)
Collect and develop additional data
Hazard ranking: Removal action?

Further investigation necessary?
Include on NPL? Hazard score > 28.5?

Highest priority for state?
Or (allof the following):

1. ATSDR issues health advisory
2. EPA determines significantthreat
3. EPA determines more cost effective

PHASE II

RemedialInvestfprtton/FeastbiBty Study (RI/FS)
Assess site conditions and evaluate alternatives
Workplans: Sampling, analysis,quality assurance
Natural resource assessment
Community relations planning

RemedW Investigation (Rl)
Data collection: Wastes, exposure, and effects
Assess risks to human health and environment

FMSfeBRy study (FS)
Evaluate alternatives and establishobjectives
Identify ARARs and evaluate remedies

Selection of Remedy
State and community acceptance
Public review and comment

PHASE III: RECORD OFDECISION (ROD)
Remedal Design
Develop remediation plan

Remedial Action

Implement remediation

Operation and Maintenance
State assumes responsibility for 10-year treatment
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Table 3. Natural Resource Trustees, 40 C.F.R. 300.

Department of Commerce (NOAA)
Waters navigable by deep-draft vessels
Tidally influenced waters
Waters of the contiguous zone
Exclusive Economic Zone/Outer Continental Shelf
(Marine and anadromous fishes, marine mammals)

Department of the Interior (USFWS)
Areas managed by DOI
Federally owned minerals and water resources
(Migratory birds, certain endangered species)

Department of Transportation (Coast Guard)
Navigable waters

Land Managing Agency
Natural resources located on, over, or under land administered by federal government (DOI,
DOA, DOD, DOE, Indian tribes)

State Trustees

Natural resources within the state

520



Table 4. Federal laws that can define ARARs.

STATUTE/COMMENT

Clean Water Act (33 U.S.C. 1300 et seq.)
Effluent guidelines for discharge
Water quality criteria
Toxic pollutant standards
Water quality planning requirements
Water quality standards

Sara Drinking Water Act (33 U.S.C. 1251 et seq.)
Drinking Water Regulations
Maximum Contaminant Level Goals

Maximum Contaminant Level Standards

Toxic Substances Control (15 U.S.C. 2601 et seq)
Toxicity Testing Guidelines

Sofld Waste Disposal Act (42 U.S.C. 3251 ef seq.)
Defines Hazardous Substances

Determines Reportable Quantities

RCRA (42 U.S.C. 6901 et seq.)
Waste Storage, Use and Disposal
Disposal Facilities
Hazardous Waste Management

Clean AirAct (42 U.S.C. 7401 et seq.)
Ambient Air Quality Standards
Emission Standards

Coastal Zone Management (16 U.S.C. 1451 ef seq.)
Land-use planning

NEPA (42 U.S.C. 4321 ef seq.)
Environmental Impact Statements

Rivers and Hartmre Act (33 U.S.C. 2200 et seq.)
Oil and Hazardous Substance Removal

Marine Protection, Research and Sanctuaries Act (16 U.S.C. 1431 et seq.)
Ocean Dumping and Resources 33 C.F.R. 1401

Endangered Species (16 U.S.C. 1531 etseq.)
Conservation and Protection 50 C.F.R. 17

Fisheries Management Act (16 U.S.C. 1801 ef seq.)
Conservation and Management 50 C.F.R 620

Migratory BirdAct (16 U.S.C.715 etseq.)
Conservation and Protection SO C.F.R 20

Slices Act (16 U.S.C. 670a et seq.)
Conservation on Military Reservations
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REGULATION

40 C.F.R 122

40 C.F.R 125

40 C.F.R 129

40 C.F.R 130

40 C.F.R 131

40 C.F.R 141

40 C.F.R 142

40 C.F.R 143

40 C.F.R 797

40 C.F.R 116

40 C.F.R 117

40 C.F.R 243

40 C.F.R 265

40 C.F.R 266

40 C.F.R 50

40 C.F.R 61

15 C.F.R 923

40 C.F.R 1502

33 C.F.R 153



Table 5. Rhode Island laws that can define ARARs.

General Law Title Comment

2-1-20 Fresh Water Wetlands Act Wetland management and
conservation

20-3 Marine Fisheries Council Regulates quahog dredging
20-7 Lobster and Other Crustaceans Lobster and crab harvests

20-8.1 Shellfish Grounds Regulates growing and taking of
shellfish

23-18.9 Refuse Disposal Act Regulates disposal of hazardous
materials

23-19.1 Hazardous Waste Management Storage, transport, and disposal
23-23 Rhode Island Clean Air Act Air quality standards
46-12 Water Pollution Defines water pollution; permits for

discharge
46-12-25 Solid Waste Disposal Areas Sets monitoring requirements
46-12-28 Protection of Groundwater Establishes groundwater protection

goals
46-13.1 Rhode Island Groundwater Clean drinking water standards

Protection Act

46-15 Water Resources Board

46-23-1 Coastal Resources

Management Act
46-25 Narragansett Bay Water

Quality Management
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Manage water resources
Coastal planning

Water quality management
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Rgure 1. Location of Allen Harbor and adjacent disposal sites. Also shown are management
areas for wetlands (stipple) conservation, multipurpose, commercial and high-intensity boating
(diagonal) uses.
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ECOLOGICAL EFFECTS OF CCA-TREATED LUMBER

IN COASTAL AREAS
Judith S. Weis

Rutgers University

Peddrick Weis

New Jersey Medical School

Summary

Copper, chromium and arsenic leach from wooden structures treated with
chromated copper arsenate (CCA) that are placed in the estuarine environment.
These contaminants can accumulate in the "fouling" or epibiotic community that
grows on the wood surface. Elevated levels of the contaminants were found in two
species of green algae growing on treated wood, and in oysters attached to CCA
bulkheads. When the algae were fed to grazing snails, the snails retracted into their
shells, and many died within a month. In contrast, snails fed control algae remained
active. The three metals were also found to accumulate in nearby benthic organisms
(fiddler crabs), which probably pick up the contaminants from the sediments in which
they live. When boards made of treated wood and control wood were placed into the
estuary, the community that formed on the CCA wood had lower species richness,
lower biomass and lower diversity than the community on the control wood.

IntreductJon

To prevent rot, wooden structures placed into the marine environment are
often preserved with chemicals. A common wood preservative for bulkheads and
docks is chromated copper arsenate, or CCA, which is pressurized into the wood,
making it green. The process of preserving wood with these elements is called
"Wolmanizing* and generally uses oxides (CrOs, CuO and As205). While wood
designed to be placed on land generally receives 0.4 lb/ft3 of the mixture, wood
designed for marine use receives between 1.5 lbs/ft3 and 2.5 lbs/ft3. While each of
the three elements is known to be toxic to aquatic biota, there has been little work
on effects of treated wood in the estuaries into which it is so often placed.

Treated wood structures may be located in backwater areas with little
circulation, which may allow chemicals to accumulate. Therefore it is important to
determine to what degree chemicals may leach out from treated wood, and whether
toxic effects to biota may ensue. Wamer and Solomon (1990) showed that in fresh
water leaching of all three metals occurs, with leaching being greater at lower pH.
Sanders (pers. comm.) has measured leaching rates of 14.8 ug/cm9 Cu, 0.65 ug/cm2
Cr, and 28.4 pg/cm2 As from wood treated with 0.4 lbs/ft3 placed in 12%o salinity for
one week.

Our earlier work also demonstrated that in the laboratory, metals do leach
out from the wood in seawater and that the rates generally decrease over time. This
study also demonstrated toxicity to a variety of estuarine biota. One particularly
sensitive organism was the mud snail Nassariusobsoletus, which, in response to the
leachates, retracted into its shell and lay on the bottom of the aquarium, and finally
died. Retracted snails were distinguished from dead ones by their response to a
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probe. Toxicity was reduced in experiments in which the wood had previously
leached out some of its contents.

Experiments in which snails were exposed to individual metals and
combinations ascertained that the response is primarily to copper, which is also the
one leached to the greatest extent from the wood. The response is not dependent
on accumulation of the copper, however, since snails placed in leachates from CCA
wood often exhibited the response within one hour, which is not enough time for
uptake of significant levels of the metal. Such animals quickly recovered when
placed in clean seawater. Other experiments demonstrated that limb regeneration
and molting in fiddler crabs (Uca pugilator) were retarded by leachates from CCA
wood. Subsequent studies showed toxicity of CCA-treated wood in a sea urchin
fertilization bioassay (Weis et al., 1992). These experiments were done in confined
containers in which chemicals could build up to lethal levels, unlike an estuary in
which water movements can dilute the leachates.

Chemicals leaching from treated wood can enter aquatic food webs via
different routes. They can dissolve in water and be taken up directly by biota, and
they can be initially adsorbed onto sediments and be taken up by benthic organisms.
Uptake from the aquatic phase would be expected to be greatest by encrusting
organisms that live directly on the wood surface. Some of these might accumulate
elevated levels of chemicals that could then be transferred trophically to motile
organisms that feed on these members of the fouling community. The actual
environmental impact of CCA wood structures in a particular estuary will depend on
a number of factors, including the amount leached (determined by the area of
leaching and the leaching rate); the rate of current flow to dilute and disperse
leachates; the rate of uptake by the fouling community (determined by the species
present and their density); the adsorptive capacity of the sediments (determined
largely by particle size distribution); and uptake from the sediments by benthos.

In the present study we investigated whether the macroalgae that grow on
treated wood develop elevated levels of the chemicals, and whether they can then
be passed on to grazing animals (mud snails). We also studied metal levels in oys
ters attached to CCA wood and in fiddler crabs, which live in burrows in the intertidal
zone and would be expected to accumulate metals primarily via the sediments. We
also studied differences in the epibiotic community that develops on CCA wood
compared to that forming on untreated wood.

Materials and Methods

Ulva lactuca and Enteromorpha intestinalis were picked off CCA-treated
wood bulkheads and floating docks in Fort Pond Bay, Southampton, N.Y. in July, to
be used as experimental material. The structures were about three years old. Sub-
samples of algae were frozen for metal analysis. Additional samples of both species
of macroalgae were collected from rocks in Fort Pond Bay to be used as control
material. Nassarlus obsoletus were collected from Bull Head Bay, Southampton, far
from any treated wood structures. Four groups of 10 snails each were set up: snails
with experimental Ulva, with control Ulva, with experimental Enteromorpha, and with
control Enteromorpha. Each group of snails was placed in a shallow polystyrene
container with 0.5 L seawater (29%o S, 24-26 C) and 8 g of either Enteromorpha or
Ulva. Snails were observed regularly for inactivity or mortality, and algae were added
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when all had been consumed. Water was changed and fecal material removed after
two weeks. After four weeks, any remaining snailswere frozen for subsequent metal
analysis.

Metal analysis was done by first drying at 150 C, wet-ashing a subsample
(2-3 g) in 3:1 HNOa:HCI04 (Baker reagents labeled "for trace metal analysis" if
available), and determining Cu and Cr by flame-aspiration in a Perkin-Elmer 403
atomic absorption spectrophotometer. Arsenic was determined in the same
instrument following hydride generation and with deuterium lamp background
correction. Quality control was ensured by including NIST Standard Reference
Materials oyster powder and orchard leaves (SRM 1566 and SRM 1571, National
Institute of Standards and Technology). Student's f-test was used for statistical
analysis.

Oysters, Crassostrea vlrginica, werecollected inJanuary from three sites in
Pensacola Beach, Fla.: a CCA dock in an open-waterenvironment, a bulkhead in a
residential canal lined with CCA wood, and rocks in open water. Tissues were
digested in nitric acid, and metals were analyzed by inductively coupled plasma
emission spectroscopy (ICP) in a Jarrell-Ash series 800 instrument. Data were
analyzed by t-tests with Bonferroni's adjustment.

Fiddler crabs, Uca panacea, were collected in November from Pensacola
Beach; from the residential canal immediately adjacent to a CCA bulkhead,
immediately adjacent to a CCA piling, and from an area distant from CCA wood
structures. Crabs were analyzed for levels of Cu, Cr and As by the atomic
absorption methods described above for algae. Additional fiddler crabs, U. pugilator,
were collected from the immediatevicinity of, and distant from, a bulkheaded area in
Shelter Island, N.Y., and also analyzed for levels of Cu, Cr and As. Levels were
compared statistically by means of Student's f-test.

To study the epibiotic community forming on treated vs. untreated wood,
one-foot lengths of 2" x 6" dimensional lumber (4 x 14 x 30.5cm) of treated yellow
pine and control pine were strung from a rope to be suspended in the water. The
treated wood was 1.5 lb/ft3 material. Boards were attached bymeans of screw eyes
andwere weighted down on the other end, so that they hung vertically in the water,
an orientation like that of wood in bulkheads. Three panels of each material
remained in the water, and three of each were removed at monthly intervals and
replaced with new panels. At the beginning of May, panels were placed into Fort
Pond Bay in Southampton; an estuary with a considerable amount of bulkheading
and boating. Panels were examined by removing them from the rope, placing them
ina pan of seawater andcounting and identifying all resident organisms. At the end
of each month,the community that had developed on each of the one-month boards
was scraped off into individual jars and analyzed for biomass (dry weight) and metal
levels. These boards were then replaced by fresh boards. Diversity was calculated
by means of the Shannon-Wiener diversity index. This measure is non-parametric.
Other data were analyzed by Mest and analysis of variance, using the 5-percent
level of significance.

Results

Metal levels in Enteromorpha (two replicate samples) from the CCA dock
were: 55.2 ±17.5 pg/gCu. 6.25 ±1.9 ug/g Crand 4.68 ±0.39 pg/gAs. Control Ent-
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eromorpha had 13.95 ± 2.6 pg/g Cu, 2.55 ± 0.35 Cr, and 1.06 ± 0.24 pg/g As, all of
which are significantly lower. Metals in the Ulva (two replicate samples) from the
CCA dock were 53.6 ± 7.2 pg/g Cu, 13.3 ± 0.4 pg/g Cr and 7.9 ± 5.0 pg/g As. The
control Ulva had 15.6 ± 3.0 pg/g Cu, 4.0 ± 1.7 pg/g Cr, and 0.9 ±1.0 pg/g As, which
are also significantly different.

All groups of snails consumed the algae but the group with the CCA-
exposed Enteromorpha ate at the greatest rate. New food had to be supplied to
them after 1.5 weeks, while the other groups did not need new algae until two weeks
or more. Effects were observed initially in the snails feeding on the CCA-exposed
Ulva. Within one week, three were retracted and lying on the bottom. With time,
more of these snails became retracted or died. The snails eating the CCA-exposed
Enteromorpha demonstrated this response more slowly. By four weeks, all snails
eating CCA algae were either retracted (R) or dead (D) (Ulva, 6R, 4D; Entero
morpha, 8R, 2D), while all controls were alive and active.

Concentrations of chromium in all oysters (wet weight) were below
detection limits of the instrument. Arsenic levels were: reference site, 6.62 ± 1.57
(SD) pg/g; dock, 7.16 ± 2.48 (n.s.); and canal, 10.05 ± 1.50 (f = 5.109). Copper
levels were: reference site, 12.59 ± 3.23 pg/g; dock, 27.05 ± 8.09 (f = 5.246); and
canal, 154.30 ± 15.6 (f = 29.47). These canal oysters were greenish. Thus, while Cu
was significantly elevated in both groups of exposed oysters, As was elevated only
in the canal (worst-case scenario), and Cr did not reach detectable levels.

Cu, Cr and As levels found in the field-collected fiddler crabs from Shelter
Island are shown in Figure 1. While the U. panacea from Florida had elevated Cu
but not Cr or As, the U. pugilator from New York had significantly elevated levels of
all three. Sediments from this site also had elevated levels in the fine-grained
fraction (<63 urn): 344 pg/g Cu, 85.4 pg/g Cr, and 77.5 pg/g As. These concentra
tions in fine-grained sediments decreased with distance from the bulkhead, while the
percentage of fine-grained sediments increased.

On the one-month wooden boards placed in the estuary, as well as on the
permanent boards, species richness (Figure 2), biomass (Figure 3) and Shannon-
Wiener diversity index (Figure 4) increased over the course of the summer. Boards
of each type at each location were generally quite similar to one another. Dominant
organisms in the community were the barnacle, Balanus eburneus, the bryozoan
Membranipora sp., and the bryozoan Bugula turrita. Additional species frequently
noted were the tunicate Molgula manhattensis, amphipods (mostly Gammarus
mucronatus, Microdeutopus gryllotalpa, and Ampithoe valida), and the polychaete
Polydora ligni. Common macroalgae included Cladophora sp., Ectocarpus sp.,
Polysiphonia sp., Ulva lactuca, Enteromorpha intestinalis, Ceramium sp., and
Cystoclonium sp. Motile grazers included young blue crabs, Callinectes americanus,
grass shrimp, Palaemonetes pugio, gobies, Gobiosoma bosci, and mud crabs,
Rhithropanopeus harrisli. Striking differences were seen between the biota that
settled on treated wood and those that settled on control wood. Fewer species were
found on the treated wood. Biomass was considerably less at each measurement,
as was the diversity index. On the continuing boards, differences in diversity index
were less striking than on the one month boards. However, Bugula settled most
readily on the treated wood in its first month of submersion. High accumulation of all
three metals occurred in the epibiotic community on the CCA boards.
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Discussion

Data on the chemical analysis of algae and oysters demonstrate that
toxicants leached from CCA-treated wood can accumulate in organisms that grow on
the wood. In a dock in open water, oysters developed moderately elevated levels
(2X) of Cu, while in a residential canal lined with CCA wood and with relatively little
flushing, oyster Cu levels were 12X background.

The snail/algae experiment demonstrates that toxicants accumulated in
macroalgae can be lethal to grazers. Deleterious effects were seen initially in the
snails eating the Ulva, but by the end of four weeks, all snails in both experimental
groups were either dead or retracted, while all snails eating control algae remained
alive and active. Ulva was found to accumulate metals and to be a good indicator of
Mn, Fe, Zn and Pb, as well as Cu contamination (Ho, 1990). Macroalgae, in general,
can be used as monitors of metals in coastal waters (Bryan and Hummerstone,
1973), as they respond to metals present in solution in ambient waters. Bivalve
mollusks can also be used as monitors of contaminants, as in the "Mussel Watch"

program (Farrington et al., 1983).
The sites from which the experimental algae were collected have, in

addition to CCA-containing bulkheads and docks, a fair amount of boating activity.
Antifouiing paints leached from boats could be an additional source of copper con
tamination. However, the control Enteromorpha and Ulva were collected from rocks
from the same general areas, and these algae, unlike those growing directly on the
CCA wood, did not cause adverse responses in the snails and contained
significantly less Cu, Cr and As.

Biological effects of CCA wood were also apparent in the settling study.
Fewer species, fewer individuals, and lower biomass were found on these panels
compared to control wood. The scarcity of organisms on all surfaces of the treated
wood implies that chemicals leach from all sides of the boards, not just the recently
cut ends, as might have been the case. The only organism that did not appear to be
at all inhibited from settling and from growing on the treated wood was the bryozoan
Bugula turrita. It may be relevant that this is a species with a very small area of
attachment to the substrate. A possible reason for the enhanced settlement on
treated wood may be that there is less competition from algae and other epifauna for
space on the treated wood.

Previous work on hard substrate communities demonstrated that initial

community development is rather unpredictable, based on larvae available for
settling at particular times and in particular places. Subsequent changes in species
composition depended largely on the ability of larvae to invade existing assemblages
(Sutherland and Karlson, 1977; Menge, 1991). Osman (1977) determined that five
factors were primarily responsible for the development and distribution of the
epifaunal community: selection by larvae of attachment sites, seasonal changes in
larval abundances, biological interactions among species (primarily competition for
space, and predation), the size of the substrate, and physical disturbance of the
substrate (due to waves). Osman (1978) noted that smaller rocks are disturbed more
often than larger ones. Hurricane Bob struck Long Island a week before the late
August counts but did not appear to have any effect on the biota on the panels.

Barnacles (whose presence and growth was reduced on the CCA boards)
have also been found to be useful monitors for heavy metals, including Cu, Zn and
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Pb (Phillips and Rainbow, 1988). They sequester Cu and Zn in parenchyma cells
below the gut epithelium.

The presence of motile grazers on the panels (gobies, shrimp and crabs)
indicates a potential for metals accumulated in the eptbiota to be passed into the
general estuarine food web.

The sediments are another route of transfer of contaminants from the CCA

wood into the estuarine ecosystem. The elevated metals found in the fiddler crabs
living near CCA structures were probably taken up from the sediments which these
animals inhabit and process for food. The U. panacea living in proximity to CCA
wood had elevated Cu, but not Cr or As. The crabs collected by the piling had
moderately elevated levels of copper that were statistically significant. The mean Cu
level in the crabs collected by the bulkhead was much higher (bulkheads having a
far greater surface area than pilings), but the variation was so great that statistical
significance was not achieved. Some of these animals had extremely high levels of
Cu exceeding 2,000 pg/g. The U. pugilatorUom Shelter Island had elevated Cr and
As as well as Cu, as did the sediments in which they lived. These differences may
reflect differences in the levels of the three chemicals leached from the wood,

environmental differences in bioavailability of the metals at the two sites, or species
differences in uptake of Cr and As. The Shelter island bulkhead was only one year
old, while the one in Florida had been in place a longer time. Wood for marine use
in Florida is pressure-treated with 2.5, rather than 1.5 lbs/ft3 however.

Conclusion and Recommendations

We have found that the CCA wood structures, which are in extensive use in
coastal areas, can release contaminants that can accumulate in both epibiota and
nearby benthic organisms, with deleterious effects. It can be a significant source of
contamination in areas that are otherwise relatively clean.
We have previously found that toxicity of pieces of CCA wood decreased over time,
so that after a piece had soaked for a few months, it had much less of an effect in
laboratory studies. Therefore, wood preservers could let the wood soak for a few
months on site before marketing it. That way, most of the leaching would have
occurred and the wood would be much less of an environmental problem. Another
approach would be to replace the treated wood with another material altogether.
One alternative construction material that we have examined is a product made of
recycled plastic, which can be used for making bulkheads and had much less toxicity
than the wood. In addition, this would provide a market for recycled plastic. Thus,
using this material would solve two problems at once—removing it from the waste
stream and replacing a more toxic construction material.
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Figure 2. Species richness on one-month (1 mo) and continuing (ctng) boards of CCA treated
wood (TW) and control wood (CW) placed in the estuaiy.
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MANAGEMENT OF OFFLOADED SHIPBOARD WASTE
IN GULF OF MEXICO COASTAL COMMUNITIES

Dewayne Hollin
Texas A&M University

Michael Liffmann

Louisiana State University

Introduction

Annex V of the International Convention for the Prevention of Pollution from
Ships, 1973 (MARPOL 73/78) entered into force on Dec. 31, 1988. Simply stated, it
calls for a change in the way shipboard wastes are disposed of and managed. The
Marine Plastics Pollution Research and Control Act (MPPRCA) of 1987 implemented
MARPOL Annex V in the United States. The legislation prohibits the discharge of
any plastics into the waters of the United States and requires that every port,
terminal and marina maintain adequate waste reception facilities. Appendix A
outlines MARPOL Annex V garbage disposal restrictions.

While Annex V and MPPRCA set requirements and restrictions, neither
specified how compliance was to be attained. The approaches and techniques for
handling waste aboard ship are left entirely up to the vessel owners and operators.
The ports, terminals and marinas were simply mandated to have "adequate' waste
reception facilities.

Exactly how the implementation of such a far-reaching program will affect
port and harbor operations in the Gulf of Mexico and the rest of the United States
remains uncertain. Little guidance is given for shoreside handling, and even less
attention is given to the landside impacts that might result from the additional volume
and nature of the materials.

These concerns prompted the Texas General Land Office and Texas and
Louisiana Sea Grant College programs to collaborate in a survey of selected public
ports, terminals and marinas located throughout the U.S. Gulf of Mexico region. The
primary objectives of the study were to determine the garbage and other waste-
handling practices at the shoreside installations; the nature, costs and adequacy of
the existing facilities; the extent of use of the facilities and implications of the
impending special area designation for the Gulf of Mexico.

More than 70 telephone, written and personal contacts were made in
August and September 1991. A total of 61 surveys was completed. Respondents
included 46 U.S. public ports, private terminals, recreational boating and commercial
fishing marinas and offshore staging bases, as well as 15 public or private or
ganizations that are involved in waste-handling and disposal activities.

Findings and Conclusions

The 61 survey respondents included 22 international/coastwise trade public
ports; 7 private marine terminals; 7 commercial fishing ports; 6 recreational boating
marinas; 4 offshore staging bases; 11 waste management operations; 2 steamship
agents/stevedores; and 2 USDA Animal and Plant Health Inspection Service
(APHIS) offices.
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Most international/coastwise shipping ports reported that only 5 to 10
percent of the vessels calling at their installations each year have used APHIS-
approved reception facilities since the program went into effect in 1989. The private
terminals estimated the same figure to be closer to 10 percent.

All 22 international/coastwise shipping ports and seven private terminals
provide reception facilities for disposal of restricted waste. Forty of the 46 facilities
provide dumpsters for general waste disposal. All six ports and terminals restricting
direct access to port dumpsters allow third-party contractors to provide dumpsters
requested by the vessel's agent on behalf of the vessel. Since commercial fishing
ports, recreational boating facilities and offshore staging areas seldom, if ever,
receive APHIS waste, such facilities are not necessary, and arrangements can be
made in the event the need for such services would arise. All of these facilities do,
however, provide dumpsters of various sizes for general waste disposal. All general
waste goes directly to local landfills.

APHIS-approved incinerators are available through private contractors or
port operations at 20 ports and all seven private terminals. Two ports do not make
incinerators available but utilize an APHIS-approved commercial steaming or
autoclave system. Three of the ports that use incinerators provide refrigerated
facilities to collect APHIS waste until a third-party contractor can make a weekly
pickup. This represents an extra step in the process, but due to the location of the
port it may be necessary to refrigerate the waste in order to avoid extra contractor
pickups and thus higher costs. The infrequent requests for this service have made
temporary refrigeration the only practical approach, even though it may be more
expensive.

A few ports and private terminals surveyed have a choice between the
incineratorand a commercial autoclave system. The autoclave system is preferred in
some areas due to lower costs and the convenience in not having to sort the trash.
Most of the ports prefer incineration, however, due to the convenience of using the
plastic-lined, cubic-yard, cardboard boxes for APHIS waste disposal, rather than the
four-cubic-yard or larger container furnished by the autoclave system. Autoclave-
treated wastes are taken to local landfills.
Ports and private terminals indicated that their existing facilities were adequate for
handling and disposing of garbage, and only two indicated that they plan to expand
their waste reception facilities in the future. Both of these port operations only
provide dumpsters for general waste disposal, and both indicated that they only
needed larger dumpsters. None plans to expand its APHIS-approved disposal
facilities, but one private terminal that now uses a 14-gallon plastic drum has begun
to explore alternatives due to the higher cost of the drum over the conventional
plastic-lined boxes. Another private contractor is building an autoclave system to
handle restricted waste from ships.

Eighteen of the 22 ports and five of the seven terminals contract with third
parties to offload anddispose of ship-generated waste. The four remaining ports use
a combination of portand third-party handling and disposal.
Commercial fishing ports and recreational boating facilities manage their own
garbage-handling and disposal programs, eventhough they may hire a third-party for
disposal. Often, the third party is the cityor countysanitation department, but more
often it is a private waste-management firm. Offshore operations normally provide
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dumpsters at their own expense, but the port in about one-half the cases manages
the waste-handling processes at these bases.

Most ports and terminals prefer that the contractor take care of handling
and disposal of garbage, as well as billing, etc. Only three ports charge the vessel
for disposal of restricted waste and three charge for disposal of unrestricted waste.
Some ports and terminals may have both free disposal for limited amounts of waste
and charge a fee for larger amounts of garbage disposal. Only fishing ports and
recreational boating facilities provide free disposal, but they recover some of this
cost in a dockage charge. Ports and private terminals may also provide limited free
disposal as part of their dockage and other landside charges.

The charges for handling restricted or APHIS waste vary widely. Coastwise,
they average $1 per pound, which many operators feel is excessive and sometimes
prohibitive. Plastic-lined boxes with 38-pound capacity can be offloaded for $25 to
$75 per box. A 14-gallon plastic drum (100 pounds capacity) is incinerated in
Freeport for $75. The autoclave systems charge from $100 per cubic yard if the
waste is picked up in the immediate vicinity to $500 per cubic yard if the waste is
hauled more than 50 miles. Charges for handling unrestricted waste vary to an even
greater extent than the restricted type, but the average is approximately $10 per ton.
There is no consensus among those interviewed as to whether a reduction in costs
will result in more use of the reception facilities.

Thirteen ports responded that they had received user-complaints regarding
APHIS facilities and Annex V. The most common complaint is cost of services,
followed by inadequacy or unavailability of facilities. The cost of shoreside disposal
services, plus a desire to be in compliance with MARPOL Annex V, has prompted
some vessel operators to add incinerators and other disposal methods aboard their
vessels. Companies that provide waste-disposal servicescomplained that there was
lack of enforcement of the regulations and that the U.S. Coast Guard should
become more active to ensure compliance.

Twenty-nine of the 40 ports and terminals are of the opinion that special
area designation for the Gulf of Mexico will increase use of the reception facilities
and the other 11 felt that therewould be no change. In addition, 71 percent of those
responding to this question said that they expected morecompetition among waste-
management firms as vessels began to offload more of their waste at their facilities.

There are indications, albeit anecdotal, from the survey responses that the
volume of general waste that is being brought ashore for land disposal is steadily
increasing, especially for recreational, commercial fishing and offshore operations.
Most respondents attribute this to growing awareness of the marine debris problem
plus a concern for law violations and fines.
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EPA'S APPROACH TO PRIORITY PROBLEMS IN COASTAL WATERS
Marian Mlay

U.S. Environmental Protection Agency

To most Americans who have lived, worked or vacationedon any of our na
tion's coastal areas, the signs of environmental problems have been clearly visible.
Many of us have been disappointed to find beaches littered with plastic debris;
shellfish beds closed to harvest; waters fouled by fish kills or pollutants and closed
to swimming or fishing; or reduced populations of certain saltwater fish and coastal
wildlife species that we enjoy. Continuing population growth and urban development
in coastal areas are intensifying the pressures on and increasing the difficulty of
protecting our most valued ecosystems and resources.

As this environmental protectionchallenge mounts, we also must deal with
very real limitations on the budgetary and human resources available to address our
problems. We will have to be more creative in ourapproaches and more strategic in
our allocation of resources. At EPA, we have lookedfor opportunities to increase the
effectiveness of environmental protection programs by focusing our resources on
high-priority issues and geographic areas that present the best opportunities for
restoring environmental quality and preventing further environmental degradation.
We also are making a concerted effort to increase our effectiveness through better
coordination with other government agencies as well as with various non
governmental interests. We are committed to helping develop and promote new
ideas, technologies and approaches for more effective resource management and
protection. Finally, EPA continues to play an important role infostering exchanges of
information that allow one community to benefit from the experience of another.

This paper provides some perspectives on EPA's approach to priority
problems incoastal waters. The first section discusses the Watershed Protection Ap
proach, a concept crucial to improving the basic environmental protection framework
for aquaticecosystems. The nextsection presents our views on the importance and
value of institutional coordination and cooperative decisionmaking, highlighting
several recent projects. Some of the more innovative or non-traditional approaches
to coastal protection are discussed in a third section. The paper closes with an
overview of our technology transfer efforts.

The Watershed Protection Approach

Environmental problems in coastal areas tend to be complex, reflecting the
wide range of human activities that occur within a drainage basin. Certainly, this is
true for pollution, since coastal areas tend to serve as the ultimate sink for con
taminants from sources throughout a basin or watershed. Over the past two
decades, we have been relatively successful in controlling the discharge of many
contaminants from industrial and municipal point sources. It has become increasingly
evident, however, thatothertypesofsources account for a substantial portion of the
total pollutant loadings that entercoastal waters. Of particular concern are non-point
sources, such as agricultural and urban runoff, contaminated sediment, atmospheric
deposition, and seepage from contaminated ground water. We have found, for
example, that as much as 67 percent of the nutrient load to the Chesapeake Bay
comes from non-point sources.
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In addition to the multimedia nature of pollution, we have recognized that
the fate and effects of contaminants are determined by ecological dynamics or the
complex of physical, chemical and biological interactions within a natural system. For
example, we know that wetlands can serve as a filtering system for certain types of
contaminants and, thus, that the extent and condition of wetland communities within
a watershed can influence overall water quality and the "health' of aquatic
ecosystems. Accordingly, EPA, along with other government agencies, is broadening
our outlook on water quality protection to account for the full range of factors that
sustain natural resources and their beneficial uses.

EPA's emerging resource protection approach draws from a wide range of
recent programs and activities that relate to watershed protection. A number of
states have emerged as leaders in developing and promoting various watershed
protection concepts. EPA programs, particularly the National Estuary Program (NEP)
and its predecessors the Chesapeake Bay and Great Lakes Programs, also serve
as a foundation for our new direction in environmental protection.

The NEP, initiated in 1987 with six designated estuaries for which NEP
management conferences have been convened, has grown to include 17
management conferences along the East, West and Gulf coasts. Comprehensive
Conservation and Management Plans (CCMPs) for these NEP estuaries are being
developed, with some near completion. From the beginning, the NEP focused on
selected estuarine watersheds and the living resources associated with those
estuaries where a collective concentration of the best public and private efforts could
be targeted toward solving the estuary's problems. The NEP's geographic approach
has permitted comprehensive identification, assessment and action on a variety of
environmental problems within a single watershed.

This approach was a step up from the traditional approach to resource
management, which was to control specific sources of contamination, with little
consideration of the effectiveness of such actions on maintaining or improving the
condition of the ecosystem as a whole. Such "end-of-pipe" solutions failed to
recognize comprehensive protection of the resource as their goal. This in turn led to
priority issues being defined more by the availability of programs focusing on a
specific problem than by the health of the whole watershed.

We have now moved into the next generation of resource management
protection—to what we at EPA are describing as the Watershed Protection
Approach. The Watershed Protection Approach is predicated upon three main
principles. First, the target watersheds should be those where pollution poses the
greatest risk to human health, ecological resources, desirable uses of the water, or a
combination of these. Second, all parties with a stake in the specific local situation
should participate in the analysis of problems and the creation of solutions. Third,
the actions undertaken should draw on the full range of methods and tools available,
integrating them into a coordinated, multi-organizational attack on the problems
confronting our coastal resources.

The Watershed Protection Approach has proven through the NEP and other
coastal resource protection programs to be an effective way of addressing water
quality and the protection of aquatic resources. As our experience grows and
techniques evolve, this holistic, locally tailored approach gradually will
become—indeed must become—the standard operating procedure not only for our
coastal water protection programs, but also for all water programs within the Agency.
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Cooperation for Coastal Protection

Cooperation and talent sharing from federal/state institutions, business and
public interest groups, the scientific community and local citizenry are critical for
coastal protection. Cooperative efforts generally are difficult and require a substantial
initial investment of time and resources to build consensus on priority problems, to
develop an action plan for resolving them, and to obtain commitments from
participants to accomplish specific tasks on a schedule. Although government
institutions are bound by their statutory missions and all participants in a multi-party
process are driven by theirown interests or those of their constituents, communities
can transcend narrower interests to develop and implement an environmental
management strategy that represents a net improvement in terms of environmental
quality.

At EPA, we certainly have witnessed a number of success stories-notably
theChesapeake Bay Program and more recent projects within several NEP commu
nities. The Chesapeake Bay Program continues to be an important model for
cooperative action. After struggling during its early years to define its mission and
mechanisms of action, the program helped build a framework for municipal
governments, states, federal agencies and interest groups to work with local citizens
to improve environmental conditions within the Bay. For example, participants
reached a historic agreement to work collectively toward reducing nutrient loadings
in the Bay by 40 percent by the year 2000. Participating federal and state agencies
developed specific commitments and schedules for meeting the joint goal.
Chesapeake Bay Program participants, who have been meeting their commitments,
recently completed anevaluation of their nutrient reduction strategy todetermine the
need for mid-point course corrections.

Similarly, the NEP is based on concepts of cooperative action to identify
and resolve priority environmental problems in estuaries with particular national
significance. The strength of the NEP is its commitment to consensus building and
strong focus on involving responsible government agencies and the public. For
example, the CCMP for Puget Sound has succeeded in galvanizing the various
interests within the Basin in a coherent strategy for implementing common
environmental management and protection goals. Approved by EPA Administrator
William Reilly in May 1991, Puget Sound's CCMP focuses on the restoration and
protection of biological health and diversity of the sound, identifying the following
specific areas needing action: fish and wildlife habitat protection, spill prevention and
response, shellfish protection, abatement of municipal and industrial discharges, and
remediation of contaminated sediments. The approval of Puget Sound's CCMP
represented culmination of two years of work by the state of Washington, plus an
additional four years under the federal, state and local partnership fostered by the
NEP. Another critical component of the Puget Sound CCMP is continued active
participation by the public.

In the federal arena, EPA has been working closely with other agencies to
create greater net benefits in terms of environmental protection. Our experiences in
the Chesapeake Bay Program and the NEP provided tangible evidence of the bene
fits of interagency cooperation. For example, EPA and the National Oceanic and
Atmospheric Administration (NOAA) often undertake joint surveys that allow single
cruises to collect data of interest to both agencies. Similarly, EPA and the U.S
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Departmentof Agriculture (USDA) are working to more efficientlyshare responsibility
in the non-point-sourcecontrol area. The Soil Conservation Service (SCS) is able to
draw on its expertise and field office structure to effectively reach agricultural and
residential interests, while EPA can contribute technical information and outreach
materials on certain aspects of water quality protection. The Coastal America
Initiative, which formally brings together four federal agencies with responsibilities
related to coastal environmental protection, has supported a number of cooperative
projects focusing mainly on habitat loss. The initiative provides an opportunity for us
to focus on key problems in various coastal regions and to orchestrate federal
activities more effectively to help solve them.

In specific cases where federal missions overlap, EPA has been working to
clarify roles and responsibilities, and to identify new opportunities for collaboration
and coordination. A prime example is the 1988 agreement between EPA and NOAA
that delineated our concepts for coordinating the National Estuary and Coastal Zone
Management Programs. In this agreement, EPA and NOAA recognized their mutual
missions in coastal areas, and pledged to make use of the various tools available
under the NEP and CZM program to benefit coastal protection. The agreement
focused on the value of NEP CCMPs as comprehensive planning mechanisms, as
well as the value of State Coastal Zone Management Plans for implementation of
management actions.

Pursuant to this agreement, we have made positive steps to carry out
specific commitments: we have clarified several key policy questions regarding the
legal interrelationships betweenthe programs (e.g., consistency determinations), and
we are involving NOAA in developing a methodology for evaluating progress made
under the NEP. We are holding periodic joint Headquarters/Regional staff meetings
to discuss integration of aspects of the CZM Program, NEP, and the Near Coastal
Waters (NCW) Program. We have recently developed a joint EPA-NOAA
Implementation Plan to assure that our 1988 agreement for coordinating the CZM
Program and the NEP is carried out in spirit and in fact.

Similarly, the Assessment and Watershed Protection Division of OWOW is
working with NOAA's Office of Ocean and Coastal Resource Management on
guidance for the development of state coastal non-point-source management
programs, as authorized under the 1990 amendments to the Coastal Zone Man
agement Act.The passageof such programs by Congress clearly acknowledges the
link between water quality and coastal zone management concerns, and provides a
tremendous opportunity for coordination through our existing coastal resource
protection efforts.

There are other areas of interagency cooperation within coastal resource
protection and management programs:

The Ocean and Coastal Protection Division (OCPD) of OWOW works closely
with the U.S. Army Corps of Engineers in the designation of ocean dump sites
for dredged materials and in permitting the use of those sites;

OCPD works jointly with the U.S. Coast Guard to regulate the permitting of
vessels that transport municipal and other nonhazardous municipal waste under
the Shore Protection Act;
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OCPD, the Coast Guard, and NOAA have jointly developed a plan for
monitoring and surveillance of the 106-mile sewage sludge dump site, and work
together to implement this plan; and

OCPD works closely with NOAA and the Coast Guard to assess and control
marine debris.

Innovation: Another Keyto Improving Environmental Protection

Innovation in environmental protection is a broad concept, extending
beyond technical invention and encompassing the full range of non-traditional
options for accomplishing ourgoals. So, for example, the trend toward cooperative
decision-making and consensus-based environmental management represents a
significant departure from traditional environmental management approaches. In
addition to this general reorientation in ourapproach, we have seen some innovative
or non-traditional solutions to specific problems that are also of particular interest.

Targeting non-point sources of pollution in the Chesapeake Bay basin.
More thana decadeof investment in thecomplex Chesapeake Bay model has ledto
some important revelations about the contributions of upstream sources to total
pollutant loadings with coastal areas as well as the contribution of certain sources
that had been difficult to gauge. For example, recent modeling results point to
atmospheric deposition and contaminated ground water as more important sources
of pollution than previously believed.

The Chesapeake Bay states have made important strides in identifying
specific sources of pollution within the basin and prioritizing them for control.
Virginia, for example, has developed a geographic information system (GIS) that is
useful in identifying specific agricultural fields that represent likely significant sources
of nutrient loadings. Based on this system, Virginia has guided its financial and
technical assistance programs to increase the benefit in terms of pollutant load
reduction.

Adopting a whole-basin approach to water quality management in North
Carolina. In 1990, the North Carolina Division of Environmental Management
(NCDEM) Water Quality Section initiated plans for a whole basin approach to water
quality management. Activities within the North Carolina Water Quality Program will
be coordinated and integrated for each of the 17 major river basins in the state.
North Carolina's whole basin planning and management will improve efficiency by
focusing monitoring, modeling and permitting efforts in certain geographic areas;
increase effectiveness through a multimedia approach targeting linkages between
aquatic and terrestrial systems, multiple inputs to aquatic systems, and potential
interactive effects; and promote consistency and equitability byproviding a focus for
management decisions.

NCDEM plans to implement its approach in phases. Permitting activities
and associated routine support activities have already been rescheduled by basin.
All National Pollutant Discharge Elimination System (NPDES) permit renewals within
a basin will occur simultaneously and be repeated at five-year intervals. The NPDES
permit renewal schedule will drive the timetable for developing and updating the
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whole basin management plans. The management plan for a given basin must be
available prior to the scheduled date for permit renewals. Although the earliest basin
plans may not achieve all of the long-term objectives for whole basin management,
subsequent updates of the plans will incorporate additional data and new
assessment tools and management strategies as they become available.

As part of these efforts being undertaken in North Carolina, several new
and innovative management approaches for encouraging water quality protection
have been proposed. For example, whole-basin management strategies are to
include procedures for the following:

"Agency banking' of assimilative capacity by the NCDEM to provide for potential
future growth and development in the basin;

Pollution trading among permitted dischargers, or between point and non-point
sources, adding flexibility to the permitting system and also using the free
market system as an aid to identify the most cost-effective solution to water
quality protection;

Industrial recruitment mapping, providing specific recommendations on the types
of industry and land development best suited to the basin's long-term water
quality goals and also an individual basin's ability to assimilate a particular type
or quantity of discharge or non-point-source pollutants; and

Consolidation of wastewater discharges, which may result from economic
considerations and be easier to coordinate with permits in similar geographic
areas being issued at similar times.

Controlling land-based marine debris. Plastic debris in the marine and other
aquatic environments is a significant environmental problem worldwide. U.S. efforts
to control aquatic debris have been motivated in large part by the sheer ubiquity and
the documented impacts of debris on marine wildlife and waterfowl. Debris is
categorized as having either ocean sources (such as commercial fishing vessels,
recreational boating and offshore oil rigs) or as having land-based sources (including
combined sewer overflows [CSOs], plastic manufacturing activities, and sewage
treatment plants). EPA's long-term solution to this problem is to control non-
degradable debris before it becomes aquatic debris—in other words, to prevent it
from entering receiving waters.

In addition to other efforts to curb marine debris from land-based sources

as part of an interim solution, EPA has recently funded several field investigations
that have linked the presence of certain plastic items to CSOs where storm water
and street runoff combine with sewage during heavy rainfalls and are discharged
directly into receiving water. The apparent con-elation between certain debris and the
presence of CSOs has provided the basis for several other EPA studies addressing
the potential for release of debris from treatment facilities to the environment during
CSO events and the ability for various technologies to remove debris from incoming
wastewater.

The Agency has also implemented the National CSO Control Strategy
under the Water Quality Act of 1987, which treats CSO discharge points as
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individual point sources subject to NPDES permit requirements. The strategy
requires that all CSOs be identified and categorized according to their status of
compliance with regulations. Pursuant to the strategy, most states have begun
developing statewide strategies with measures to ensure that the most serious CSO
discharges are eliminated first. CSO discharges to marine and estuarine waters are
given highest priority. By controlling the effluent from CSOs and storm drains, EPA
hopes to significantly curtail the discharge of sewage, sewage-related plastics and
street litter into the marine environment at times of heavy rain.

Retrofitting wastewater treatment plants In Long island Sound for nitrogen
removal. The Long Island Sound Study, which will culminate with the issuance of an
NEP CCMP for Long Island Sound, identified five problem areas that merit special
attention: low dissolved oxygen (hypoxia), toxic contaminants, pathogens, floatable
debris and the health of the community of living marine resources as they relate to
water quality. Primary among these problems is hypoxia, which impacts substantial
areas in the western sound in the late summer. The study has further identified
nitrogen as the nutrient most directly linked to the causes of hypoxia in the sound.
Discharges from sewage treatment plants and nonpoint runoff are the primary
sources of the increased nitrogen load.

To begin to address this problem, states bordering the sound have adopted
a "no net increase" policy to prevent increases in current nitrogen loadings from
point source discharges. Effective immediately, any new facilities to be constructed
that will discharge directly to Long Island Sound or in close proximity to the sound
will be required to implement best treatment technology for nitrogen removal. This
requirement will be reflected in state permits issued to the facilities. In addition, the
states will initiatenitrogen load reductions by encouraging existing facilities to retrofit
using current nitrogen removal technologies. Eventually, state efforts to control or
reduce nitrogen levels will extend to other portions of the tributary drainage area to
Long Island Sound.

Emerging Issues

Coastal environmental protection has always been somewhat frustrated by
profound scientific uncertainty about key issues. A National Academy of Sciences
(NAS) committee is exploring innovative approaches to wastewater management in
urban coastal areas and is expected to produce recommendations for changes to
current technology-based programs under the Clean Water Act. In a related study,
EPA is assessing the benefitsof secondary treatment and examining the relationship
between the secondary treatment program and Clean Water Act Section 301(h).
(Section 301(h) allows waivers from secondary treatment requirements for publicly
owned treatment works that discharge into ocean waters, provided that certain
conditions are met.) More specifically, EPA's study will include the history of
technology-based standards and the secondary treatment program, report on
national progress in maintaining a minimum level of treatment, demonstrate the
environmental benefits of secondary treatment, and assess the influence of the
CleanWaterAct Section 301 (h) program on the secondarytreatment program.

Our ability to assess the risks associated with pollution or certain types of
resource uses or activities within coastal environments provides the foundation for
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our environmental management decisions. In the absence of scientific certainty
about the risks we incur, determining the "right" level of environmental protection
remains a question of technical and political debate. So, for example, there has been
some interest in the Congress in extending the scope of regulation both under
Sections 301(h) and 403 (which prohibit issuance of NPDES permits for point source
discharges into ocean waters unless in compliance with statutory guidelines). The
benefits of additional regulation, the associated costs, and the risk reduction to be
gained compared to other uses of our resources for environmental protection are not
well understood.

There are many areas where we have made significant progress in
resolving the technical and policy issues that underpin environmental management
decisions. For example, EPA, with the Corps of Engineers, has recently published a
revised testing manual (the "Green Book") for evaluating the environmental ac
ceptability of a dredged material proposal for ocean disposal. In addition, EPA is
developing sediment quality criteria and compiling and analyzing data on sediment
contamination problems in key coastal areas. Taken together, these efforts are
essential to multi-media management of dredged material disposal and selection of
disposal options that protect the marine environment.

EPA and the Corps are also jointly supporting the use of clean dredged
material to restore and protect our depleted coastal wetlands and other habitat. For
instance, EPA and the Corps are developing guidance for evaluating the relative
effects and merits of a wide range of disposal options, including beneficial uses. By
jointly creating a decisionmaking framework for selecting disposal alternatives, EPA
hopes that beneficial uses of dredged material will receive greater attention in the
decisionmaking process.

Finally, EPA's Environmental Monitoring and Assessment Program (EMAP)
is initiating efforts to monitor the health of the nation's coastal waters. Primarily
through the NEP and NCW program, the OCPD is sharing expertise and experience,
as well as data that will be helpful to both programs. We are exploring ways to link
EMAP's large-scale national look at monitoring with geographically-targeted
monitoring of the NEP to give a more comprehensive picture of coastal water
quality. In addition, technical spin-offs from EMAP in the areas of monitoring design,
methods development, quality assurance, indicator selection and assessment
framework will prove beneficial to coastal program managers at the regional, state
and local levels. For example, EMAP representatives will participate in a series of
OCPD Monitoring Workshops for the NEPs, the first of which is scheduled this year
for the Galveston Bay Estuary Program.

Technology Transfer

The success of all of our efforts to protect coastal resources can be
amplified through effective technology transfer. EPA activelyfosters an exchange of
information among federal, state and local agencies, as well as non-governmental
interests, by disseminating technical information through documents, workshops,
meetings and other communication vehicles.

Our goal is to improve environmental protection in the field through the
identification and communication of useful technical and programmatic information.
Technology transfer can be difficult to achieve and its benefits can be difficult to
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measure. For example, how can a new NEP estuary be encouraged to apply the
approaches developed in another NEP community? How do you decide what to
transfer? How do you convince the local expertsthat for a specific set of issues for a
certain set of circumstances, a particular solution works? How do you teach
effectively from past experience thatcertain practices can achieve a positive result in
the majority of instances?

To date, there are several activities already underway in the area of
technology transfer. Forinstance, OCPD will shortly publish a guide manual for local
government, as well as offer workshops designed to demonstrate the role that local
government plays in the protection of coastal resources and mechanisms available
to them. In addition, we will be setting upfocus groups ofcoastal protection experts
to assist us in identifying successful methods and approaches, and help us identify
ways to bring them intocurrent practices. With our research and development office,
we will also develop a coastal research strategy to identify technical information and
research needs and support development of scientific and technological tools within
EPA laboratories.

Finally, because monitoring and data analysis are required to support
virtually all programs administered byOCPD (including the NEP, the ocean disposal
program, CWA 301(h) and 403(c)), OCPD has developed monitoring guidance. To
ensure that these guidance documents effectively meet the needs of a diverse
community or users, OCPD must provide technical assistance and training sessions
on designing monitoring plans and implementing monitoring programs. Specifically,
we are developing workshops for the EPA regions and states to provide assistance
with the design and implementation ofcomprehensive estuary monitoring programs
and characterization studies, as well as ocean discharge and marine monitoring
programs.
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RECENT LEGISLATION TO COMBINE THE STRENGTHS
OF WATER QUALITY AND COASTAL MANAGEMENT

TO IMPROVE AND PROTECT WATER QUALITY
Walter Rittal

Soil Conservation Service, U.S.D.A.

I'm not here today to talk to you about legislative efforts but rather efforts
within the U.S. Department of Agriculture (USDA) to address coastal water quality
issues through the upland treatment of agricultural lands and through shoreline
protection. I have a master's degree inmarine resource management and worked at
the Environmental Protection Agency's (EPA) National Marine Pollution Research
Program; therefore, it is pleasing to me to have been part of USDA's slow but
unrelenting move to integrate water quality into the priorities of its programs. At
present, water quality is the No. 2 priority within the department. This change was
voluntary but has been legitimized and broadened by provisions of the 1985 and
1990 farm bills and the 1980 legislation that created the experimental Rural Clean
Water Program.

When I joined the Soil Conservation Service (SCS) in 1980, water quality
had the lowest priority of USDA programs, and the service was continually attacked
for drainage projects that destroyed wetlands and adversely impacted our water
resources. As policy changed over time, so has our reputation. With water quality
being more closely tied to non-point-source inputs, our expertise is valuable to both
other federal and state agencies alike. Our grassroots organization with technical
field staff in over 3,000 counties, when coupled with the field staff of the Agricultural
Stabilization and Conservation Service and the Cooperative Extension Service,
provides for coordinated educational, financial andtechnical assistance to interested
agricultural producers.

For your education and benefit, let me run through a list of programs and
initiatives that have focused our efforts on coastal water quality concerns. The first
was the 1980 Experimental Rural Clean Water Program.

Three projectswere selected that addressed marine shellfish contamination
resulting from agriculiural animal waste runoff, and a fourth addressed the phos
phorus problems of the Great Lakes. These were 10-year projects that were
monitored by state water quality agencies. A fifth project was in Lancaster County,
Pa., and became our first Chesapeake Bay effort. Congress earmarked dollars for
the Chesapeake Bay starting in 1988. Our 1992 level is $4.7 million supporting 66
staff-years. We also provide direct staff support to the EPA Chesapeake Bay office
in Annapolis, Md.

The reauthorization of the Clean Water Act in 1987 sparked renewed
interest in supporting state non-point-source programs initiated under Section 314 of
the Clean Lake Program, Section 319 of the non-point-source program, and Section
320 ofthe National Estuaries Program. Weestablished liaison positions at each EPA
regional office andwith the Office of Water in Washington, D.C. The Forest Service
and the Extension Service have also provided details at several locations. In
addition, we detailed over 35 people to state water quality agencies to assist in
planning development.

In 1988, we initiated a major effort to ensure that the Field Office Technical
Guide, our how-to bible, was updated to address water quality concerns. This
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included the development of new standards and specifications for nutrient and
pesticides and the development of a screening procedure that estimates the leaching
potential of pesticides as a function of the soil series. This was done through internal
redirection of funds. A budget initiative was put forward by SCS but not approved by
the department.

While all this was going on, we were implementing the provision of the
1985 Food Security Act, which for the first time included environmental provisions.

Over 34 million acres of highly erodibte cropland was taken out of
production and placed in permanent vegetative cover. This had an attendant
reduction in the usage of agricultural chemicals and fertilizers. With urging by EPA,
changes were made to give priority io the drainage basin for the Great Lakes and
the Chesapeake Bay and, filter strips adjacent to water bodies were authorized.

With President Bush's election came a desire for environmental initiatives

and the 1988 budget proposal was picked up and expanded to include eight USDA
agencies. These were not new funds but redirected funds from USDA's total budget.
SCS funding for the water quality initiative for FY 92 is $46.0 million. The Extension
Service has a similar amount and over $23.0 million was used to cost-share for
conservation treatment.

With this dedicated funding going to water quality activities, we developed a
five-year plan to guide this activity. The plan identifies five activities:

Hydrotogic Unit Areas. Watersheds with impaired water uses identified in
state 319 assessments and management plans. There are 74 funded now, they are
five-year in nature and include dedicated resources for educational, financial and
technical assistance. ($10 million);

Demonstration Projects. Designed to demonstrate new technologies that
have not been accepted or adopted by agricultural producers. We have 16 funded
now and plan to add 8 more in future years ($4.6 million);

Regional Programs. Direct SCS technical support to identified regional pro
grams. ($8.3 million)

Great Lakes

Puget Sound
Gulf of Mexico

Chesapeake Bay
EPA-Designated National Estuaries
Lake Champlain
Louisiana Coastal Marsh Restoration Task Force

Liaisons to EPA;

Base Program Support Resources to support ongoing water quality
activities of a nonproject nature, such as details to state agencies, project plan
development and training ($13.0 million);
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Technology Development In-house and contractual efforts to provide tools
to field offices to address water quality concerns and to support technical staff at five
technical centers located in:

Bromhall, Pa.

Fort Worth, Texas
Lincoln, Neb.
Fort Collins, Colo.
Portland, Ore.

Examples of activities here include:

Development of a precipitation database for use with runoff models;

The screening procedure for estimating runoff and leaching potentials for
agricultural chemicals;

Nutrient and pesticide training workshops;

Standards and specifications for constructed wetlands;

Plant species development for shoreline stabilization in estuaries;

GIS capability at field office level;

ARC-lnfo GIS and database for program management at national level; and

Program evaluation activities.

1990 also saw legislative action in the form of the Food, Agriculture,
Conservation and Trade Act (FACTA), which extended some programs and
established others. The Conservation Reserve Program was continued and
refocused to deal with environmentally sensitive lands contributing to water quality
problems. Six million acres will be retired between 1990 and 1995. The act also
created a Wetland Reserve Program that will allow farmed or prior converted
wetlands to be restored under an easement program. Ten million acres will be
eligible over the life of the program. The program will be implemented in eight states
this year and expanded later. $46 million is available this year. Congress also autho
rized the Water Quality Incentives Program, which called for full farm water quality
plans with the incentives to be supplemental to existing cost-share dollars. However,
in the appropriations process, the funds were tied to the existing Agricultural
Conservation Program and its rules and regulations. $6.5 million was made available
but limited to existing water quality projects.

While we were not involved in the Coastal America Initiative, SCS liaisons
at EPA regional offices helped develop the first set of projects being considered or
funded.

USDA was not directly mentioned in Coastal Zone Management Act
amendments but we have provided much of the technical materials used in the man-
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agement measure guidance for agricultural sources and are participating in the
boundary review. We have also been contracted by EPA to do the economic
affordability analysis for the erosion measure.

In 1992, we face the reauthorization of the Clean Water Act with the
potential of $600 million being dedicated to non-point-source activities. Current
versions project $200 million for USDA to carry out a modified version of a Rural
Clean Water Program. That is the program I started with, so we've come full circle.
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