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EXECUTIVE SUMMARY

This document provides information on research and
assessment needs that can be used to develop an estuarine
research strategy for EPA's Offices of Research and Development
(ORD) and Marine and Estuarine Protection (OMEP). The research
strategy that is being developed within EPA, and which this
document supports, is directed primarily at the development of
analytical tools, and process, effects, and assessment related
information that can assist Regional and State personnel charged
with the responsibility of managing estuarine water quality and
coastal habitats. As such, the research strategy is parallel to
and supportive of the estuarine management initiatives being
implemented by OMEP.

The overall approach used to identify information and
research needs for consideration in the research strategy
involved the following steps:

o environmental issues and associated information needs
were identified through discussions with Regional EPA
and State personnel and OMEP;

o current programs (primarily national) designed to
address the identified information needs were reviewed;

o a document was prepared to serve as a framework for a
workshop on estuarine research needs; the document
included the results of the first two phases and
provided a preliminary list of generic and specific
research topics which addressed the identified

information needs;

o a workshop on estuarine research needs was conducted:;
workgroups were established for major topic areas and
these groups focused on the research needs within that
area; the initial document was used as a resource;

o the initial document was modified to reflect the input
and research recommendations of the workgroups.

Based upon discussions with State and Regional personnel
several general topic areas emerged with regard to environmental
concerns and estuarine research needs. These included:

o Toxics (in sediments and water):;

o Nutrients (in particular their role in eutrophication
and the occurrence of anoxia):

o Microbial Contamination (in shellfish, shellfish waters
and recreational waters):;
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o Estuarine Habitat Modification (habitat loss,
mitigation, as well as the role of wetlands as
wastewater treatment systems):

o Estuarine Characterization (including physical
characterization of "non classical" estuaries as well
as indicators of the "health status" of estuaries.

These five topical areas are used to organize information
presented in this document and served as the basis for
establishing workgroups at the estuarine research workshop.

Where appropriate, this document hgs used as a framework
the Risk Assessment Approach utilized previously by the EPA
Research Laboratory at Narragansett to assess ocean dumpsite
designation, evaluation of hazards posed by ocean disposal, and
identification of research needs related to disposal of specific
wastes into the ocean-. The risk assessment approach provides a
means of identifying critical pieces of information and
organizing them into a comprehensive but focused assessment of
the fate and probable effects of pollutants in marine systems.
Because the approach outlines the kinds of generic information
and analytical methods thét are ngeded @o'COndgct assessments, it
also provides a tool for identifying critical information gaps
and areas where analytical methods development are needed.

At the workshop: the wOIkgroups were asked to develop
Problem Statements which related to the information needs
identified by State and Regional personnel. For each of these
problem statements one Or.more.Bgoad OpJectlves and associated
Specific objectives were identified which best addressed the
various components of the problem Statement. The workgroups then
considered the extent to_whigh the specific quectives were met
or could be met by existing information. If information was
available but not in 2 form that was directly useful to State and
Regional regulatory personnel. the workgroups were directed to
identify Assessments that would involve organiz’iig or
synthesizing existing information into appropriate support
documents. If informatlon was nhot avallable.or if tbere was a
need for additional resédrch to address an information need, the
workgroups identified specific Research Needs. The workgroups
were askod to descripe the anticipated Tesults under each of the
Broad Objectives and ho¥ these related to management or

Yegulatory activities-

worksho S“mg}rg;f ag-th:diioblzgi:tgtements identified at the
p and addresged in ocument a nted bel
for each of the fiye pProdd ropic areas. re prese ow
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TOXICS

Concerns related to the potential environmental and human
health effects of toxics, especially in sediments, were expressed
by all the EPA Regional and State personnel contacted as part of
this program (see Appendix A). The discharge of toxics to
estuarine systems and the presence of toxics in sediments affect
a broad range of regulatory and estuarine management decisions.
As outlined in Section 3 of this report, a risk assessment
framework provides a rational and technically supportable basis
for such decisions. Yet, there is no well established, validated
risk assessment method(s) for toxic chemicals in estuaries.

The workgroup for toxics recommended that efforts be made
to 1) develop and validate exposure assessment models, 2) develop
and field test appropriate methods for assessing effects of
toxics, and, 3) conduct a field validation of exposure and
effects assessments. The latter was considered particularly
critical for linking exposure and effects assessments. An
emphasis was placed on information needs related to dealing with
toxics in sediments. This was viewed as a problem that affected
a broad range of management activities. One aspect of this focus
is the development of technically sound sediment quality
criteria.

NUTRIENTS

A major deficiency in current understanding of the
effects of nutrient loading on estuarine water quality and
estuarine-dependent species is how nutrients are recycled within
and lost from estuarine systems. This lack of information
impedes the development of technically sound waste load
allocations and accurate predictions of nutrient-related impacts.

The workgroup on nutrients recommended that @nformation
be developed on 1) nutrient residence times and cycl;ng in
estuarine systems, 2) the effects of nutrients on critical
biological components in estuarine systems, 3) oxygen.dynamlcs in
estuaries and the effects of reduced oxygen on estuarine biota,
and 4) the effects of increased nutrient levels on the
biocavailability and effects of toxics. The group recommended that
a combination of field, mesocosm, and laboratory approaches be
used to meet the information needs.

MICROBIAL CONTAMINATION

The risk of gastrointestinal illness due to ingestion of
shellfish harvested from waters contaminated by non-human fecal
waste (i.e., from wild and domestic animals and birds) is
unknown. This information gap precludes the promulgation of
scientifically defendable guidelines for shellfish waters by
regulatory bodies. The workgroup on microbial contamination
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. : 10
recommended that a health effects water quallty criterd ? be
ish harveStlng

developed which relates the quality of shellf o
waters contaminated by non-human fecal waste to gastroénteritis
associated with shellfish ingestion.

1 indicator

Because there is no adequate microbiologic@
~-human sources

system that can differentiate between human and non
of microbial contamination (pollution), the workgroubP suggested
that a microorganism, group(s) of microorganism Or py-product be
identified that would originate solely from humans and be
indicative of human pathogens. The workgroup also noted that
improved methodology is required for locating and CharaCter}z1ng
sources of microbial pathogens in estuaries and that thére is a
need for a generalized effluent model for determining the
microbial indicator levels in wastewater effluents (site~
effluent guidelines or standards) needed to achieve the Wwater
quality guidelines and standards at potentially affected
recreational or shellfish growing areas. Finally, the workgroup
stated that there is a need for treatment systems that will be
effective at reducing levels of pathogens, including viruses.

specific

ESTUARINE HABITAT MODIFICATION

The workgroup on estuarine habitat modification noted
that the inability to predict the long-term cumulative impactS Of
habitat changes makes habitat protection difficult. In connection
with this they recommended that 1) the feasibility of developind
a comprehensive, national inventory of permitted and actual
alterations of estuarine habitats be evaluated, the effects of
cumulative estuarine habitat modifications and losses be
examined, 3) a technical basis be deyeloped for predicting and
minimizing wetland losses or modifications under conditions of
accelerated sea level rise which may ,ccur during the next 50
years, and 4) the causes of declineg j, gupmerged aquatic
vegetation be reviewed.

The workgroup noted that 1j ‘ egardi he
effectiveness of estuarine habitat ;Ei: ;:iggowge:tgragigg ;nd
management prac@ices on valued resQurceg Bucﬂ as support of
fisheries and wildlife or waste assimilaéion- Therefore, they
r§commended the development of a technical pasis for effective
mitigation, restoration and managemen: ,...rjces. They also
recommended the development of a Procedﬁre for assessing
functions and values of variou8 ©8tyuarjipne pnabitats for
management, protection, and/or re8toration of estuarine
resources.

Final}Y: the workgroup obSeryeq that wnhile wetlands are
widely recognized as potential 51Pks for certain nutrients,
toxics, and sediments, the curreit knowledge in this field 18
poth fragmentary and contradictO¥Y: They recommended that an
effort be made to develop the abllity to predict the retent;g.
and processing characteristic$ of specific estuarine wetlan
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ESTUARINE CHARACTERIZATION

The wgrkgroup Oon estuarine characterization noted that
there is no widely accepted process by which managers can assess

protection or restoratiop of biological resources. They
recommendeq that appropriate indicators, measures, and
methodologies be developed for providing this information. Such

change of a particular estuarine system. The workgroup also noted
that at present, no adequate system exists for accessing
environmental data on estuaries that have been collected through
a variety of State and Federal monitoring and exXperimental
programs. They recommended improvements in this area.

Each workgroup also provided recommendations on how
specific objectives might be carried out. Overall, the effort is
one that will require careful coordination within EPA as well as
among the various agenc1es_(e.g., NOAA, Fish and Wildlife
Service) that have responsibilities for various aspects of marine
and estuarine research. The present document is the product of
considerable input from a number of individuals from a number of
agencies and academic affiliations and is indicative of what can
be accomplished in the spirit of cooperation.



1 Introduction

1.1 Statement of Objectives and Scope

The objective of this document is to provide information
that can be used to develop an estuarine research strategy for
EPA's Offices of Research and Development (ORD) and Marine and
Estuarine Protection (OMEP). The document will be used as a
resource by these offices and by the Consolidated Water Research
Committee in the planning process for estuarine and near coastal
water quality research in FY 87 and beyond. A major objective of
this document is to focus on environmental issues, information
needs, and related research that have been identified by Regional
EPA and State personnel inasmuch as these individuals are the
eventual users of the research outputs.

The research strategy that is being developed within EPA,
and which this document supports, is directed primarily at the
development of analytical tools, and process, effects, and
assessment related information that can assist Regional and State
personnel charged with the responsibility of managing estuarine
water quality and coastal wetlands. As such, the research
strategy is parallel to and supportive of the estuarine
management initiatives being implemented by OMEP. Emphasis has
been placed on information needs that are common to many
estuaries throughout the United States as well as on needs that
are narrower geographically but for which information is greatly

needed.

1.2 The Need for an Estuarine Research Strategy

The need for an estuarine research strategy is predicated
upon the following:

1. There are a myriad of environmental issues that have
been identified with regard to estuarine water quality and
coastal wetlands (see Appendix A). With regard to allocation of
resources, strategy guidance provides a means of identifying
issues that are particularly important and common to many
estuaries throughout the United States as well as issues that are
narrower geographically but for which information is greatly

needed.

2. Estuaries are complex physical and chemical
environments which differ from freshwater and open ocean systems.
In EPA's Technical Guidance Manual for Performing Waste Load
Allocation for Estuaries (Southerland et al. 1984) it is noted
that estuaries are among the most complex of all aguatic systems.
Estuarine water chemistry is dominated by the existence of botbh
vertical and longitudinal gradients in salinity. Such gradients
are transient, and vary with changes in freshwater discharge into
the estuary and tidal fluctuations at the ocean boundary.



These gradients can have pronounced effects on chemical
and physical processes which in turn affect the fate of material
discharged into the estuary. For example, as Suspended particles
transported downriver encounter the increased salinity of the =
estuary they may begin to form flocs and settle more rapidly to
the estuarine sediments. The physical and chemica] variability
brings about a corresponding variabil%ty in the estuary's natural
biota. In fact, there are some estuarlhe species whose life
cycles are closely tied to the compleX chemical and physical
regimes encountered within the estuary.

Thus, assumptions concerning fate and effects of
pollutants based upon studies in'freshw§ter Oor Oopen ocean systems
may not apply directly to estuarine environments. The need for
information specific to estuarine systeéms was mentioned by
Regional EPA and State personnel who provided input to this

document.

3. Many estuaries are especially important ag productive
nursery areas for fish and invertebratés and many coastal marine
species depend on estuaries during either part or all of their
life cycle. These species include many that are of great
importance to commercial and recreational fisheries. Research
related to providing the necessary information to those charged
with managing estuarine quality 18, therefore, particularly

critical.

4. Finally, because estuaries often provide good harbors,
human population centers and industrial development have tended
d these marine areas. As a result, estuariesg

to concentrate aroun .
can be subject to heavy inputs of a variety of wastes emanating
from both point and non-point gources. In addition, heavy

lted in extensive wetland loss in various

development has resu :
parts of the country. Therefore, the effecFlve management of
estuaries and associated wetlands 18 especially important if
these areas are to be maintained., Preserved, or enhanced. This
may involve determining the desirable uses of an estuary,
developing criteria for the most itrlngent of the desired use,
and applying thegse criteria 80O al OthGF uses are maintained. A

4 research strategy will help support estuarine

carefully developeée o b
management initiatives along thes ines.



2 Approach

2.1 Outline of Basic Approach

The overall approach used to identify information and
;esearch needs for consideration in the research strategy
involved the following steps:

© environmental issues and associated information needs
were identified through discussions with Regional EPA
and State personnel and OMEP;

o current programs (primarily national) designed to
address the identified information needs were reviewed;

o0 a document was prepared to serve as a framework for a
workshop on estuarine research needs; the document
included the results of the first two phases and
provided a preliminary list of generic and specific
research topics which addressed the identified
information needs; '

o a workshop on estuarine research needs was conducted;
workgroups were established for major topic areas and
these groups focused on the research needs within that
area using the initial document as a resource;

o the initial document was modified to reflect the input
and research recommendations of the workgroups.

The major elements of the approach are described in
subsequent subsections. The conceptual framework used for the
document and the guidance provided to workshop participants are

described in Section 3.

2.2 Identification of Issues and Information Needs

This first step in the approach was considered the most
critical. OMEP together with Regional EPA and State personnel are
the eventual users of the research products and, thus, it is
essential that research efforts be focused on the information
needs identified by these personnel. OMEP has the overall
responsibility for cogrdinating estuarine management programs.
The research effort within ORD should serve to provide analytical
tools and information that will support management initiatives as
discussed below. Meetings and discussions were held with OMEP,
Regional EPA, and State personnel in order to obtain a broad
range of input on overall research strategy, environmental issues
in estuaries, and information needs.



Technical Support for Management Decisions

OMEP has prepared a Draft Guidance Manual for Estuary
Protection Programs (USEPA, 1985a) which identifies the various
regulatory activities that may be integrated within an estuarine
management program. With regard to EPA's direct responsibilities

these include:

o Construction Grants and Related Programs

o NPDES Permitting, Compliance and Enforcement

o 208 Water Quality Management Planning, use
designations, and water quality standards. (Note: OMEP
believes that estuary programs may ultimately require
the States and EPA to review and revise 208 plans in
response to program findings.)

Water Quality Management Related to State Applications
for Grants Under CWA Sections 186 and 205(j)

Combined Sewer Overflows

Groundwater/Nonpoint-Source Control Trade-offs

Ocean Dumping (e.g. dredged material)

Dredge and Fill Activities

391 (h) Waiver Applications

Environmental Impact Statements for Activities of Othep
Federal Agencies

superfund-Related Activities Near or In Estuaries
RCRA-Related Activities Near or In Estuaries

000000 O

0o

Management decisions are involved in all of the above
regulatory activities within EPA's responsibility for permitting
or review. Based upon discussions with OMEP, EPA Regional, and
State personnel, there are certain areas that are in particular
need of support from a research standpoint. These include:

o Water Quality-Based Nutrient and Toxics Control. These
would pe based on regional waste load allocations.
Implementation of load allocations would involve the
NPDES permit system and diffuse source controls where
necessgary -

o In-place toxics (within sediments).

o Wetlands functions (e.g. pollutant buffering capacity)
and impacts of development including dredge and fill
op€rations.

OMEP's guidance Manual for Estuary protection Programs
(USEPA,19852) notes that, “research projects will typically be
needed to 8UPPlement existing Sclentifjc knowledge of processes
determining the fates and effeéCts of pollytants jp specific
estuaries. ID estuadry protectiOl bProgramg, ¢ is only necessary
and appropridte t©O Support re8®3ICh effgopig into biects whe
understanding of an estuary's ®"Vironmenta; su re
insufficient to predict regults of Potentia]
pollution SCPhtrol PYogramg, FOI exampie,



a need for research efforts to help set values on hydrological or

water quality model components such as pollutant transport and
transformation rates.

Research, involving for example experimental manipulation
of test systems, or collection of data from new locations or
under previously untested conditions, is sometimes the only
method that can test hypotheses about causal relationships
between particular pollutants and environmental effects, when
analysis of historical trends and correlations alone cannot
distinguish between one hypotheses and another." It is reasonable
to expect that some of these research needs will be common to a
number of estuaries and regions of the country and, therefore, a
research strategy focused at these common needs represents an
efficient approach towards providing information needed by EPA
Regional and State personnel.

Issue Identification and Information Needs at the Regional Level

Input on environmental issues and research needs in each
of the EPA regions with coastal states was obtained primarily
through meetings with Regional EPA and State personnel with
additional input being obtained via telephone. Detailed trip
reports are presented in Appendix A and have been reviewed by the
EPA, State, or other personnel who were involved in the meetings.
Information on the Chesapeake Bay Program was provided by OMEP
and is summarized in a presentation made by Thomas DeMoss of OMEP
(Appendix B). Based upon these discussions several general areas
emerged with regard to environmental concerns and estuarine

research needs. These included:

o Toxics (in sediments and water):

o Nutrients (in particular their role in eutrophication
and the occurrence of anoxia);

o Indicators of Microbial Contamination (in shellfish,
shellfish waters and recreational waters);

o Estuarine Habitat Modification (habitat loss,
mitigation, as well as the role of wetlands as
wastewater treatment systems);

o Estuarine Characterization (including physical
characterization on "non classical” estuaries as well
as indicators of the "health status" of estuaries.

These five topical areas have been used to organize
information presented in this document and served as the basis
for establishlng workgroups at the estuarine research workshop.



2.3 Review of Current Programs

Individuals and organizations cCurrently jnvolved with
research related to the identified information needs were
contacted in order to obtain additional information on their
programs and to learn about the future direction of their
research efforts. Among the documents that were utjlized in
identifying current research efforts were National Marine
Pollution Program: Catalog of Federal Projects (NoaA, 1984) ang
FY-1985 EPA Research Program Guide (USEPA, 1984). 1t was beyond
the scope of this project to identify all ongoing work that
related to estuarine research issues but an effort was made to
consider federally-funded programs that related to information
needs identified by Regional EPA and State personnel. The major
programs reviewed for this document are listed in Table 1.
Summaries of these programs were provided to workghop
participants for their review prior to the workshop. The
participants at the workshop utilized the reviews and
supplemented them with their own experlence in their evaluation

of research needs.

2.4 Document and Workshop

Generic and specific research and assessment topics were
identified in the initial document provided to workshop
participants. This involved an 1n1§1a1 évaluation of the extent
to which information neeqs were being addressed by existing
programs and making preliminary judgements on where additional
emphasis should be placed to supplement ongoing programs or to
address areas that yere not receiving adequate attention.

The initial document received a limited review by
selected individuals within EPA ORD and OMEP, and NOAA. Initial
review comments Wwere addressed and the document was provided to
workshop participants toO serve as a résource. All participants
were asked to conduct @ technical review of the document prior to

the workshop-

A three-day Estuarine Resgarch Workshop was held in
November, 1985 in Rhode Island. Five workgroups were established
to address the topical 18sue areas identified through discussionsg
with State and Regipnal TFegulatory personne] (Section 2.2). The
Workgroups and assocjated chairmen includeq;

Workgroup Chairman
Toxics Dr. Dominic DiTOI‘O

Environmental Encineerin
Manhattan collegglne g



Table 1. Information reviewed for document preparation.

0

c O O O

0O

NOAA'S NATIONAL MARINE POLLUTION PROGRAM: CATALOG OF
FEDERAL RESEARCH IN THE U.S.

EPA TECHNICAL SUPPORT DOCUMENTS FOR WATER QUALITY BASED
PERMITS, TOXICS CONTROL, WASTE LOAD ALLOCATION

ACOE NATIONAL WETLANDS FUNCTIONS AND VALUES STUDY PLAN
ACOE EFFECTS OF DREDGING PROGRAM

DEPARTMENT OF AGRICULTURE STUDY PLANS

NOAA PROGRAMS
- INDICATORS OF ENVIRONMENTAIL HEALTH
- NATIONAL STATUS AND TRENDS
-~ CONSEQUENCES OF CONTAMINANTS
= STRATEGIC ASSESSMENTS
- SEAGRANT PROGRAMS
- REGIONAL STUDIES ON FISH AND SHELLFISH

EPA PROGRAMS AND INITIATIVES

- NARRAGANSETT ERL PROGRAMS

- GULF BREEZE ERL PROGRAMS

- ROBERT S. KERR ERL PROGRAMS (GROUNDWATER)

- RESEARCH INITIATIVE - COMPLEX MIXTURES

- EPA RESEARCH PROGRAM GUIDE

-~ RESEARCH INITIATIVE - HEALTH EFFECTS ASSOCIATED
WITH SHELLFISH CONSUMPTION

- RESEARCH INITIATIVE - WETLANDS

- BAYS PROGRAM PLANS AND REPORTS

- TECH SUPPORT DOCUMENTS

- ODES DOCUMENTATION

FISH AND WILDLIFE SERVICE PROGRAMS
- IMPACTS OF CONTAMINANTS ON STRIPED BASS
- CONTAMINANT TRENDS AND EFFECTS IN BIRDS/MAMMALS
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Nutrients Mr. Garry Powell, Director
Bays and Estuaries Program
Texas Water Development Board

Microbial Contamination Dr. Alfred Dufour
Environmental Protection Agency
Health Effects Research Lab
Toxicology & Microbiology

Estuarine Habitat Dr. Donald BRoesch

Modification Louisiana Universities Marine
Consortium

Estuarine Dr. Robert Biggs

Characterization College of Marine Studies

University of Delaware

An effort was made to ensure that each workgroup included
representatives from State or Regional regulatory offices, EPA
ORD and/or OMEP, and key technical personnel from various federal
agencies and academic research institutions. Participants at the

workshop are listed in Appendix C.

Thomas DeMoss of EPA OMEP presented a keynote address
outlining the objectives and needs of OMEP as they relate to
estuarine programs (included as Appendix B). DeMoss pointed out
to the workshop participants that two levels of research should
be considered. First, there is a need for research that can
provide answers now or in the immediate future regarding pressing
management questions. DeMoss noted that to address these
guestions an effort should be made to build upon the déta base
that has been developed over the past 15 to 20 years with a focus
on synthesizing this information. The second level of research
described by DeMoss involves the generation of new, basic
information on estuaries. He observed that there were a number of
basic and critical processes about which there was limited
information. DeMoss pointed out that such basic quesFions could
take a long period of time to address and could require
substantial expenditures. Given fiscal constraints, it is
necessary, therefore, that approaches to addressing these second
level questions be creative and efficient. Finally, DeMoss
recommended to the participants that they maintain a system-wide
approach in considering research needs and objectives,

Although workshop participants were requested to review
the entire initial resource document, they were directed to focus
on the identification of research needs that would address the
information and management needs identified at the state and
regional levels. Workgroups met separately to develop their
recommendations for assessment and research needs. Information‘
was exchanged among the workgroups and at general meetings during
the workshop. Workshop participants were given guidance on how



to address and organize assessment and research needs within
their topical areas. The conceptual and operational frameworks

for this guidance are described in Section 3.

The initial document was modified to reflect the input of
the workshop participants and distributed for review. The present
document represents the revisions to the initial document.



3 Conceptual Framework for Identifying Research Needs

Where appropriate, this document has used as a conceptual
framework the Risk Assessment Approach utilized previously by the
EPA.Research Laboratory at Narragansett to assess ocean dumpsite
qe81gnation, evaluation of hazards posed by ocean disposal, and
identification of research needs related to disposal of specific
wastes into the ocean. The risk assessment approach, described
in Section 3.1 of this document, provides a means of identifying
critical pieces of information and organizing them into a
comprehensive but focused assessment of the fate and probable
effects of pollutants in marine systems. Because the approach
outlines the kinds of generic information and analytical methods
that are needed to conduct assessments, it also provides a tool
for identifying critical information gaps and areas where
analytical methods development are needed. It is in this context
that the Risk Assessment Approach has been used in the
identification of information and research needs.

Guidance was provided to workshop participants for use in
structuring research needs. In essence, this involved
establishing the links between information needs (identified by
State and Regional personnel), the degree to which information
currently exists, the need for research or assessments of
existing information, and how the results relate to management or
regulatory activities. This operational guidance is described in

Section 3.2.

3.1 Risk Assessment for Estuaries

The risk assessment framework was found to be useful for
organizing and evaluating information for three of the five broad
topics: toxics, nutrients, and microbial contamination. It was
also useful in a more general sense in considering research needs
related to estuarine habitat modification; it did not apply
directly to estuarine characterization inasmuch as this is
primarily an information gathering activity and not risk
assessment per se. The basic characteristics of the risk
assessment approach for estuaries are considered below.

The EPA has recently initiated a variety of activities
designed to implement an overall strategy for risk assessment and
risk management of toxic substances in the environment (USEPA,
1984). The risk assessment approach for organizing technical
information and research needs for estuaries is an outgrowth of
the hazard assessment approach developed by EPA-Narragansett for
addressing the potential impacts from ocean-dumped wastes
(Bierman et al., 1985). This hazard assessment approach has been
applied to a case study involving dredged material disposal in
Central Long Island Sound (Gentile et al., 1986), and to the
potential impacts of sewage sludge disposal at the 196~-Mile Ocean
Disposal Site (Paul et al., 1986). Assessments are also being



conducted of potential environmgnta} ang public health risks
associated with chemical contamination in Puget Sound, New
Bedford Harbor, and along the California coast.

The risk assessment framework approach applied to
estuaries is illustrated in Figure 1. This framework describes
the complete causal chain from source inputs, through transport,
transformation, and fate, to an assessment of potential
environmental or human health risks. In turn, the assessment
provides the technical basis for a regu}atqry decision in the
form of a waste load allocation, or an individual permit. Within
this framework, monitoring is viewed as a broad support activity
which provides necessary information during each phase of the
assessment.

Characterizations of source inputs, and of the
potentially impacted site, are primarily information-gathering
phases. The objectives of source characterization are to
determine the physical and chemical properties of the sources
which control their environmental transport and fate, ang to
determine if the sources are toxic, or if they contain any
constituents which may be biocaccumulated. The Objective of site
characterization are to determine those physical and chemical
properties of the site which control tbe environmental transport
and fate of the sources, and to determine the distributions of
commercially and ecologically important resource populations anq
their sensitive life stages.

The exposure and effects assessment phases involve data
synthesis, and the development of causal linkages. The objective
of exposure assessment is to quantify the relationships between
source inputs and environmental concentration distributions.
These relationships need to be expressed in terms of intensity,
frequency, and duration. Exposure assessment involves the
synthesis of information from the characterization phases.
Mathematical models frequently provide a convenient framework for
this synthesis.

The Objective of effects assessment is to develop
functional relatjonships between environmental exposure
concentrations and adverse ecological or human health impacts.
Ecological effects can be expressed in terms of acute and chronic
toxicity, imPairment of growth or reproduction, or in terms of
changes in POPulation and community levels of biological
organjization. Hyman health effects can pe expressed in terms of
accumulation Of toxic constituents in fieh and shellfish, and
direct expoSuUre to pathogenic ©rganisms,

Risk assessment jg the 8YhNthesis of
exposure and effect® compopent® and it Provig:SUItsegigzatzeof
the probability of Marm o the eNVironment o, el health
This estimate ig exPTresgeg in terms of the SOur° human he .
system- Ce inputs to the
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Characterization
Quantification

SITE CHARACTERIZATION €—

Physical
Chemical
Biological

!

EXPOSURE ASSESSMENT «—

Space/Time Scales

Compartments
Levels L‘—- MONITORING
Pathways
Boseline
l Validation

EFFECTS ASSESSMENT &— Trend Assessment

Environmental Consequences

Biostimulation
Toxicity
Residues

’

RISK ASSESSMENT ¢

Ecological
Human Health

‘

WASTE LOAD ALLOCATION/ @—
PERMITTING

Specific Chemical
Complex Mixture

FIGURE 1. MARINE RISK ASSESSMENT STRATEGY
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The actual waste load allocation, or Pérmitting decisi
is part of risk management. Risk management involyes judgementcu"
based upon social, economic, and technical faCtors, which leads
decisions on controlling source inputs and/or in-place toxics to
These decisions are usually designed to achieve g specific se£
environmental results. of

3.2 1Identifying Research and Assessment Needs

Operational guidance was provided to the workgroups on
how to organize and identify assessment and research needs
(Figure 2). The workgroups were asked to develop Problem
Statements which related to the information needs identifieq b
State and Regional personnel. For each of these problem Y
statements one or more Broad Objectives and associated Specific
Objectives were identified which best addressed the various
components of the Problem Statement.

The workgroups then considered the extent to which the
specific objectives were met or could be met by existing
information. Through discussions with state and regulatory
personnel it became clear that although information mlght be
available (e.g., in scattered research reports), it might not
in a form that addressed the managers or regulators information
needs. If this was thought to be the case, the workgroups were
directed to identify Assessments that would involve organizing o
synthesizing existing information into appropriate support r

documents.

If information Was not avajlable or if there was a neegq
for additional research to address an information need, the
workgroups identified specific Research Needs. In addition, the
workgroups provided initial recommendations on how the research
should be conducted (1.e., specific laboratory or field studies) _

The workgroup8 Were asked to describe the anticipated
results under each of the Broad Objectives. These results were
then related to management or reqgulatory activities.

In summary, the 1nitial information needs were .identif;i,e,':.l
by State and Regional Personnel and relate to their ability to
carry out their management ang regulatory responsibilities. The
degree to which information was already available tO address
these needs was evaluated and recommendations were made either
for assessments of this information or for new or additional
researCh'dTh;dagtiitggtﬁd results of these actjvities were

tified a e ack to specif
igzgonsibilities. e management or regulatory
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ASSESSMENT AND
ORGANIZATION OF
EXISTING INFORMATION

REQUIRED
RESULTS

DOCUMENTATION
AND TECH TRANSFER
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v
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NO CONDUCT
RESEARCH

INFORMATION
AVAILABLE ?

APPROACH

v

ANTICIPATED
RESULTS

l

UTILITY IN ESTUARINE
RISK ASSESSMENT

MANAGEMENT OR

FIGURE 2.

- REGULATORY ACTIVITY

ORGANIZATION OF INFORMATION AiD RESEARCH WEEDS
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4 'Toxics

4.1 Information Needs

Information needs {dentified by Regional EPA and State
personnel are organized below according to the major categorie
in a marine risk assessment. s

source Identification

avama———

Based upon discussions with EPA Regional, State, and
municipal personnel as well as private contractors, it appears
that source identification and quantification are often major
problems and this is particularly true for nonpoint sources.
However, much of the work that is needed involves the applicati -
of basic manpower in gathering needed information or carrying C:Nn
appropriate monitoring programs. In other words, given sufficie;::

support it would be possible with existing techniques to
establish estimates of loadings. Still, there were several area
mentioned that represent potential generic information or &
analytical needs. These include:

1. Screening techniques for determining sources of toxi .
found in sediments. This would involve a methodology for Cs
assessing +he locations and relative contributions of particulax

sources.

2. The source of contaminants observed in shellfish and
fish.

3, The role of contaminated groundwater as a source of
toxics tO estuarine areas:

4. The characterization of complex effluents.

5, Upland hydrologic models that can be tied to or used

in conjunction with estuarine circulation models.
6. The ability tO delineate the effects of individual
discharges in situations where there are multiple discharges.

As noted above, most information needs at the state and
Regional level involve obtaining site-specific data using
z;and"‘;‘? techniques. The Jones and Stokes (1984) report outlined

zsesilnds of needs for Puget Sound, a systen that has received
:;pigprz:tattention with respect tz input of toxics and
- e sections of that report are | i
Region X trip report (Appendix A). ncorporated into the

Site characterization

A number of issues related to site ch

ara
considered in sect oR 8, Estusrine Ch"‘Cterizatigirigation S
A Jor ipsue relate o site characterization with ,;gagzetzr‘ a
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tox%cs is, "How do you define a problem sediment?" The issue of
sed}ment criteria was raised in discussions with each of the
regions. It was noted that the development of reasonable
se@1mept criteria is a national issue. The applications of such
criteria were succinctly described by Jim Krull of the Washington
Department of Ecology. The needs outlined by Krull are as
follows:

0 Sediment criteria to define contaminant and/or effects
levels at which sediments become a problem.

0 Remedial action alternatives

- criteria for determining whether to dredge,
leave in place or cap contaminated sediments,

- «criteria for disposal,

- criteria for disposal site selection,

- criteria for disposal site design,

- relationships between discharge loadings and
sediment contamination (long-term cumulative
effects)

'

In addition to the need for sediment criteria or a
procedure for identifying "problem sediments", State and Regional
personnel all identified site-specific research needs related to
establishing levels of toxics in sediments and organisms.

Exposure Assessment

A number of generic information needs were identified
with regard to exposure assessment related to toxics in estuarine
water and sediments. These are as follows:

1. The major information need mentioned by State and
Regional personnel concerned the bioavailability of toxics in
estuarine water and sediments. They felt that this area of
research should be emphasized especially with regard to uptake of
contaminants in brackish water situations.

2. Another critical information need was the
physicochemical fate of toxics in brackish water environments.
This involves a range of issues including the following:

o establishment of equilibrium partition coefficients for
organic and 1norganic pollutants between sediment, pore
water, and surface water;

o the physical and chemical processes affecting the fate
of toxics in the "null zone" of estuaries. This is the
region where the surface charges of particles
transported downriver are changed as salinities
increase, resulting in flocculation and more rapid
settling of the particles. As a result, toxics
associated with the particles become deposited;

13



© the fate of substances which i
. , ; upon discha
simply mixed into the water column but C;gerire not
surface and become concentrated in surface mise to the
in particular certain toxics associated with giflzygrsz'
n

grease;

0 analysis of pollutant reactions a
saltwater interface; data are neegeéhiof§25hwater/
reliability of transport model predictiongroge :
should be designed to determine reactions aéd tudies
E:mp;rtmental 7hifting of pollutants in

e freshwater/saltwater mixin
floc formation and its role ingpg?Tﬁéaﬁze extent of
transfer, and the effects of the freshwater/
saltwater interface on chemical speciation;

analysis of distribution and fate processes for

o
pollutants in se@iments in particular mobilization £
metals and organics from sediments and degradatio o
processes; n

o development of a golids settling model that could
desgrlbe coagulation and settling cCharacteristics of
solids in seawater;

o information is needed on sediment transport processes

in estuaries as well as the modeling of these
processes;

Effects Assessment

There were a variety of issues mentioned by State and
1 with regard to toxic effects assessment. Many

Regional personne
lar to those raised in connection with effects

of these are simi . :
associated with other situations involving discharge of waste to

marine environments (ocean disposal, 301 (h), oil and gas
operations), and, therefore‘are of interest for a number of
reasons. The generic needs include the following:
1. Appropriate tOxiclty test methods need tO be develope

for marine and estuarine systems. Regional personnel noted thai a
case studies were needed in different areas. In some discussi

it was pointed ocut that technique oS
ana cost effective put should g 8 and methods should be simple
adequate doc“m'“tltign, ave good technical basis and

2. T™
uncertainty 1:r; is a need to account for tne lativ
8te and effects of toxics. rese ¢

3. There 3,
s . ) & ne r info
"significance"” of boay b:gdzﬁs of t;:igi?n Concerning the

cfects. ;
fects &nd chronic
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5. Although not specifically mentioned as an information
need, work related to declines in the populations or reproductive
success of striped bass and other fish was noted. This is an area
where additional information is needed.

6. Information is needed on the causal relationships
between sediment contamination and demersal fish diseases. In
particular, laboratory studies are needed to test hypotheses
based on field observations. It would be desirable if "no effects
levels" could be developed.

7 Information is needed on the effects of sediment
contamination and organic enrichment on benthic invertebrate
community structure.

8. Information is needed on the potential human health
effects of contaminants in fish and shellfish.

9. There is little information on recovery rates. Such
information would be useful for assessing the overall benefits of
various actions and what can be expected with regard to rate of
recovery following actions.

Risk Analysis

Risk analyses related to human health and environmental
effects were identified as key areas by State and Regional
personnel who have been dealing with toxic problems. Risk
assessments will be used in assessing the status of coastal
contamination problems (e.g. Superfund sites) as well as the
discharge of toxics via point and non-point sources. However,
with one exception, other than ensuring that sound meghodologies
are available and good input data obtained, no specific
recommendations were made concerning information needs.

The area that is problematic involves certain populations
who fish for recreational or subsistence purposes in areas that
may contain toxics and who are unlikely to abide by fishing or
shellfishing restrictions. While this was identified as a
problem, no specific research need was identified in connection
with this problem.

waste Load Allocation

Waste load allocation efforts in most areas of the
country have focused on BOD. There have been few attempts to
conduct waste load allocations for toxics in estuaries.
Therefore, this lack of first hand experience limited the kinds
of information needs that could be identified by State and
Regional personnel. Information needs identified for the other
categories described above all bear on wasteload allocation. One
important issue that emerged through discussions with State and
Regional personnel concerned the efficacy and cost effectiveness
of water quality modeling for toxics. For example, in Louisiana
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it was noted that the state of the art of water qualijty modeling
is simply not advanced far enough to support technically sound
modeling of the state's complex estuarine systems and that the
state cannot afford to advance the state of the art, 1pn
Washington State, where toxics have been identified ag a
predominant issue, there is some uncertainty as to how and when
to proceed with modeling activities as well as with regard to
what level of modeling is appropriate.

4.2 Current Programs That Address Information NSEQg

A number of federal agencies.as well as state agencies
and municipalities have been conducting studies related to
sources, fates, and effects of toxics 1n estuarine and marine
systems (see Table 1 in Section 2.3). An overview of the national
programs was provided to workshop part1C1papts for their review
and information prior to the workshop. Detailed documentation of
these programs is not repeated here but some exampleg are
provided.

Research on sources of toxics has included such programs
as EPA's Nonpoint Source Program, the Nationwide Urban Runoff
Program (USEPA, 1983), the USGS Studl?s of the Potomac River and
San Francisco Bay, USDA programs, EPA's groundwater research
programs, and NOAA's programs. In fact, one of the most
comprehensive studies on assessing sources of pollutants to
coastal areas and estuaries is being conducted by NOAA. The
Strategic Assessment Branch of the Ocean Assessments Division has
been working toward the development of the National Coastal
Pollutant Discharge Inventory (NCPDI). When completed the NCPDI
will include all point, nonpoint, and riverine sources of
pollutant discharges into estuarine, coastal, and oceanic waters
of the contiguous United States.

EPA has been conducting a number of programs that address
. t xposure assessments for toxics. These have
questions related to exk N
been carried out primarily at the Narragansett and Gulf Breeze
Labo ries. The work includes verifying the accuracy of
aboratories- t model prediction and lab test methods,
exposure assessment mo ai
evaluation of laboratory based predictions of environmental
effects, and development Of a research strategy and supporting
methodologies for predicting the bioavailability and
bicaccumulation potential Of organic and inorganic contaminants
controlling the phag artitioning of organic contaminants from
e p

Complex wastes. In agqjtion, the EPA laboratory at Narragansett

is also involved in 4 field verification pro 1lid
gram to va ate
gzﬁogure asseéssments gor dredge Mmateria) disposal in Long Island
na.

NOAA has 'llp rte per o
fate of toxics. For fiampi.f e resq., 3tudies on transport and

2rch grou NOAA
Seattle Laboratory has beep’;pvestigatj group at the
. , ng t i
sediment-associated pollutan,. QOntrglltg ?:g:::tézsl:tﬁgigﬁ
’
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phylogenetically diverse species have been exposed to sediment
from areas of high and low contamination and to sediment-
associated water and chemicals extracted from sediments. A
number of other studies have been designed to investigate
mechanisms of contaminant metabolism and detoxification.

. Much of the current effects-related work within EPA
involves the development and analysis of various testing methods
including a program to develop, field test, and verify toxicity
testing methodologies for complex effluents and their receiving
waters and field validation programs.

NOAA programs on the effects of toxics include such
studies as evaluating effects of estuarine degradation and
chronic pollution on populations of anadromous striped bass in
the San Francisco Bay Delta, and the relationship between
pollutant body burdens of the starry flounder and its
reproductive capacity. The issue of effects of toxics and other
factors on populations of striped bass are also being studied by
the Fish and Wildlife Service.

The Army Corps of Engineers Waterways Experiment Station
also conducts research on the long term effects of dredging
operations (LEDO) and this work continues to provide information
on the effects of toxics in estuarine systems. Research involves
methods related to bioassays, bioaccumulation, biomagnification,
cumulative impacts, and management techniques. Additional
research is being conducted on methods for predicting potential
sediment resuspension and release of contaminants for various

types of dredging equipment.

4.3 Research Needs Related To Toxics

The working group for toxics concluded that research
should focus on outstanding issues related to the fate and
effects of toxics in estuarine systems. These were viewed as the
critical components of an overall risk assessment methodology and
are the areas for which generic information is needed for
application of a methodology to the nation's estuaries. Other
risk assessment components (see Figure 1 in Section 3) are either
more site-specific in nature or are less readily addressed as

part of a research program.

Problem Statement A

Concerns related to the potential environmental and human
health effects of toxics, especially in sediments, were expressed
by all the EPA Regional and State personnel contacted as part of
this program (see Appendix A). The discharge of toxics to
estuarine systems and the presence of toxics in sediments gffect
a broad range of regulatory and estuarine management decisions.
As outlined in Section 3 of this report, a risk assessment .
framework provides a rational and technically supportable basis
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for such decisions. Yet, there is no well established, validateq
risk assessment method(s) for toxic chemicals in estuaries.
(Field validation refers to those activities that serve to test
and document predictions based on laboratory studies and/or
mathematical models.)

The workgroup for toxics outlined three broad Objectives

o To determine the exposure of estuarine
organisms to chemicals;

o To evaluate the effects of these chemicals;

o To establish and validate linkages between
exposure and effects.

Broad Objective Al: Exposure Assessment

The specific objective here is to validate the fate of
chemicals using field data sets for major chemical classes
including non=polar organics (e:g., PCB homologs and kepone),
metals (e.g. C4, Ni, Pb), organic carbon and other particles. It
is anticipated that this work would involve specific case
studies, chosen to incorporate the proper suite of critical
factors. Although information presently exists on some of the
critical procésses affecting these chemicals, it needs to be
brought together and assessed. Such assessments are envisioned

in the following areas:

1) the role of estuarine circulation processes as it
affects dissolved and particulate matter;

2) sorption processes (e.g.,pH effects for metals);

3) chemical degradation via physicochemical and
piological processes; and,

4) the relative importance of episodic events in sediment
and associated contaminant transport.

Available information was considered limited for severa)
critical processeg and for these aggitional research is
recommended. Thege incluyde:

1) gi:ﬁ:ﬁlei affecting particle transport and fate in
depOaiine systems (€.9. resuspension, settling,
5ff°°tti:n' physical armoring) inasmuch as these

the fate of associateqd contaminants;

2) diffugjye

e rat
overlying w:iﬁinzglumn?s between sediments and the

3) anaerpgbic Meta) interactione;
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4) a means of estimating and quantifying the exchangeable
metal fraction;

5) the effects of bioturbation and biological armoring on
the release of toxics from sediments.

Anticipated Results

The exposure assessment related work should provide
calibrated (and validated if sufficient numbers of chemicals are
present) exposure assessment models for case study sites. The
results of the assessments and research activities will provide a
better understanding of various exposure processes as well as
enable investigators to evaluate the significance of the
processes in the risk assessment methodology.

Management or Regulatory Activity Affected

The three major regulatory areas that would benefit from
the research include:

1) water guality based permit control for toxies in
estuaries (NPDES, nonpoint sources):

2) dredging and dredged material disposal activities
within and near estuaries;

3) remedial investigative studies and management plans
related to in-place toxics (includes CERCLA).

The research will provide information on contaminant
exposure fields that would be used for the effects assessments in

the case studies.

Broad Objective A2; Effects Assessment

Three specific objectives identified with regard to
assessing the effects of toxics in estuarine waters are presented

below.

Specific Objective 1l: Develop sediment quality criteria for
evaluating single cpemlcals and complex mixtures of
contaminants in sediments,

The toxics workgroup recommended that an assessment be
made of the relative species sensitivity of water column and
benthic estuarine organisms. Such information would be used to
assess the applicability for benthic organisms of water quality
criteria that have been developed largely to protect water column
organisms.
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In addition There were several areas where the workgroup
identified specific research needs and these included:

1) the development of single and multichemical toxicity
tests;

2) the development of normalization procedures for
determining the bioavailable fractions of metals and
organics in estuarine sediments;

3) use existing field data on the character of biological
communities to conduct field verifications of bioassay
results.

Specific Objective 2: Determine relationships between the
characteristics of contaminated sediments (e.g., sediment
type, degree of organic enrichment, levels of toxic
chemicals) and the population structure of the associated
benthic community. The objective would be to determine
the degree to which it is possible to discriminate among
factors affecting spatial patterns in benthic community
abundance and structure. Such information would be used
to evaluate the efficacy of using data on the benthic
community as a means of assessing the effects of toxics.

The toxics workgroup recommended that available
information from the 381(h) programs be assessed with respect to
organism/sediment relationships with particular attention given
to the effects of load reductions. The workgroup identified
several areas of research including:

1) supplementing existing 301(h) monitoring studies so
that these existing studies can be used to address
research questions beyond the site-specific monitoring

requirements;

2) collection and analyses of field data from industrial
outfalls dominated by single or a few chemicals; such
studies would provide clearer information on the
effects of specific chemicals;

3) application of Pearson-Rosenberg correlations with
total organic carbon and toxic chemicals:

4) design of gtudies including those suggested above that
would discriminate among factors affecting benthic
cgmmu“ity structure and abundance (e.g., sediment
characterigtics, organic levels, toxics).

Specific Objective 3, .
- Determine the relationshi s
contamination, i gye concentrations ofps among sediment

contaminants, apng the possible envire those
- nm
health implicatigng of the tissue cohce::;:iizgg human
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The toxics workgroup suggested that available information
on health-related effects of toxics in food (in particular
seafood) be gathered and assessed. This would provide the
technical information base needed for risk assessment. It is
recognized that there are gaps in information on effects of
ingested toxics to human health; however, this is not envisioned
as an area for research within an estuarine research strategy.

The workgroup suggested several areas where there are
critical needs for research. These include:

1) determine relationships between levels of contaminants
in sediments and concentrations of those contaminants
in fish tissues; this research would address parent
compounds and metabolites;

2) determine relationship between tissue residues of

toxics and reproductive success of selected fish and
shellfish;

3) determine relationships between levels of contaminants
in sediments and diseases in fish and shellfish; it is
recognized that such relationships may not be direct
and may need to be translated into more appropriate
exposure fields; such information would be generated
through the research recommended under Exposure
Assessment.

Anticipated Results

The effects assessment related work would provide
information on various biolgglcal effects associated with
exposures to toxics via sedl@ent or water column. Emphasis has
been placed on toxics in sediments inasmuch as this is a
recognized problem within many of the nation's estuaries.
Research results will include data on effects of toxics on
reproductive success and diseases in fish and shellfish, benthic
communities, and testing methodologies.

Management or Regulatory Activity Affected

The three major regulatory areas that would benefit from
the research are the same as those described under exposure
assessment related WOIK.

Broad Objective A3: Pield Validation of Exposure and Effects
Assessments

The workgroup concluded that there remains a need to
field validate the overall exposure apd effects assessment
methodologies with gpecial emphasis gilven to the linking of these
assessments. It is envisioned that the field validation
activities recommended under broad objective Al would be extended
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to include verification of the effeCtS_PFedeted from the
exposure fields. The lack of such verification is viewed as a
critical information gap: However, it 1s recognized that such
work is difficult. Therefore, the workgroup recommended that for
selected case studies a tiered approach be adopted:

1) the validation should be con@ucted first with organic
carbon and particulate material;

2) assuming that the first step is successful, the
validation should be extended to consider one or a few
chemicals; this would involve selecting case studies
where contamination 18 limited to a few major

chemicals;

3) after validation has been accomplished or shown to be
feasible in the first two steps, the validation could
be extended to situations where contamination has
resulted from multiple chemicals; this would probably
involve a different case study than that used in 2.

The chemical classes that would be considered in the
field validations of effects assessments are the same as those
considered under exposure assessment and include non-polar
organics (e.g.., PCB homologs and kepone), metals (e.g. Cd, Ni,
Pb), organic carbon and other particles. It is recommended that a
few cases where data sets exist be selected for the

verifications.

Anticipated Results

The products of this research would include a validation
of two critical components of a marine risk assessment protocol
for estuaries (i.e., the linking of exposure and effects
assessments). This will aid in the gevelopment of waste load
allocation Procegures for toxics and in the development of
management/decision frameworks for dealing with in-place toxics.
The work would gerve to identify the strengths and limitations of
the risk assessment method(s) and thus provide investigators with
information congcerning the level of uyncertainty in their
estimates. The york would also Serve to jdentify critical
information g9apg in our present understanding and ability to
predict expOSureg and effects. This would provide a basis for
identifying ares, where additional research should be conducted
and the cost/bepafits of that research.

Management O Regqulatory Activity Affected

The reg,3atory areas that would benefit from the research
are the s-;_:_l-'(e as t'va" previously mentioned and include=

1 ‘tey AMWalipgy pased Pérmit control . .
tituar3©® (NPDES, nonpoint sources)for toxics in
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2)

3)

dredging and dredged material disposal activities
within and near estuaries;

remedial investigative studies and management plans
related to in-place toxics (includes CERCLA).
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5 Nutrients

5.1 Information Needs

State and Regional EPA personnel provided input on
information needs with regard to nutrient-related issues in
estuaries. In general, those information needs were organized
into various categories corresponding with the Risk Assessment
framework (Figure 1 in Section 3.1). However, topics related to
wasteload allocation have been incorporated under the fate and
transport, and/or effects categories.

Source Identification

1. Some estuaries, especially those in the southeast ang
Gulf, are subject to large natural inputs of organic matter ang
other factors that tend to result in periodic natural depressiong
in oxygen. These sources need to be taken into account when

considering appropriate water quality criteria.

2. A need was identified with regard to being able to
relate nutrient/biota relations to changes in land use.
Information on land use changes on nutrient and sediment loads to
estuarine systems was identified as a critical need.

Site Characterization

State and Regional personnel generally expressed a need
to characterize general conditions or health of their estuarijes.
This will be considered under Section 8, "Estuarine
Characterization". No specific research issues are recommended in

this section.

Transport and Fate of Nutrients

Information needs related to transport and fate of
nutrients in estuarine systems include some of those mentioned
with regard to the fate of toxics, in particular those relating
to the behavior of guspended solids. Several important
information needs were raised during the discussions with State
and Regional personnel. These include the following.

1. Recycling of nutrients within some estuarine systems
has been difficylt ¢o quantify.

) 2. Information and guidance is needed on establishing
nutrlenzlb?dgets. The followingtwirg mentioned by Texas State
personne N connection with obtalning necessg input for
"ESTECO"” eCosygtem model; ary inp the

O Better measureg of benthic biomagg .
include mircoorganisms as well ag s::e negded which
macrofauna. How much Of the sedimeng gdar. ,
how do we partjrion what's in the sediggntz :l::e and

n

24



a) the contributors to nutrient dynamics and
b)nutrient storage?

© If the sediments are conceived as a flywheel or
battery for the ecosystem - what are the parameters of
input needs, depletion rates, etc.?

0 How should oyster reefs and seagrass beds be
incorporated into estuary models?

o How many migratory animals (e.g. fish) are there? Do
they cover the entire estuary? How much material do
they export from the estuary?

o Can we classify areas within an estuary efficiently
with respect to habitat types in a way that would fit
in with modeling?

o How do we deal with detritus in nutrient budgets and
processes? How do we measure detrital mass?

o What kind of diurnal patterns occur during different
seasons?

3. Information is needed on nitrification and
denitrification rates in estuaries to provide input to waste
allocation efforts involving model verifications.

Effects Assessment

State and Regional personnel identified information needs
related to several topics. These are described below.

1. Better information is needed on the relative degree to
which nutrients are limiting primary production in estuarine

systems.

2. Information is needed on the effects of nutrient
loading on estuarine food webs due to shifts in the composition
and abundance of primary producers (in particular the development
of phytoplankton assemblages dominated by one or a few species)
and the effects this has on estuarine and coastal fisheries.

3. Information is needed on optimal nutrient loadings
with regard to the support of fisheries. It was noted in Texas,
for example, that freshwater inflow issues are related in part to
adequate provision of nutrients to the estuaries.

4. The processes resulting in coastal anoxia were
identified as an area where additional information is needed; in
particular, information is needed on benthic oxygen demand and
natural reaeration.
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5., Some estuaries, in particular those in the Gulf of
Mexico and southeast United States, are subject to large natural
inputs of organic matter and qther factors that tend to result in
periodic natural depressions 1n oxygeni the need for more
flexible, realistic, or appropriate oxygen water guality criteria
for estuaries was identified. One question posed was, "Given a
set of EPA standards does that translate into a healthy biotic
system?" The possibility of developing seasonally adjusted water
quality criteria was mentioned.

6. Information is needed on the potential for shading and

light limited growth of submerged aguatic vegetation due to
enhanced phytoplankton and periphyton growth.

5.2 Current Programs That Address Information Needs

As noted in the section on toxics, an extensive
discussion of current programs was provided to workshop
participants prior to the workshop. That discussion is not
repeated here but some examples of ongoing programs directed at
the identified information needs are presented.

There has been much ongoing work related to transport and
fate of nutrients. Numerous projects are underway at the state
level and much work is being carried out at universities
throughout the country. gince the work of Ryther and Dunston
(1971), the biostimulatory effects of nutrient enrichment upon
marine systems has been clearly recognized. Well-documented
examples of these effects have been summarized for Chesapeake
Bay, New York Bight, San pedro Bay, san Francisco Bay, Kaneohe
Bay, the Baltic, Aegean, and adriatic Seas, Oslo Fjord, and
several bays in Japan and Long Island, New York.

EPA's Office of Marine and Estuarine Protection (OMEP) is
currently addressing nutrient-related problems as part of the
Bays Program. A good example of a program where nutrients are a
major issue is the Chesapeake Bay Program.

Marine Ecosystem Research Laboratory (MERL) tank
experiments supported py EPA and other agencies have demonstrated
depressed zooPlankton fecundity and abundance under nutrient
enricnment probably as a conseduence of various chemical changes
resulting from increaged primary Production. There has been
ongoing work ©h nitorogen cycling in estuaries. For example, Horn
Point Environmental Laboratorys Sambridge MDp, has been
investigating the role of estudfine sediments in nitrogen cycling
and the impliﬁations for effegzi;eizu;rient waste management
strategies. The sea Grant Pro undin
relateg to nutrient cycling iP estuaries, ° ° number of programs

EPA tOgether with NoAR and other agencieg have been

t in€ hutrient-
supporting an effort to exam nt-relat -
m;gine mesocosmg that are desidned to model a ggrtﬁgzztselzu
stuary.
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These studies are designed to examine the fates and effects of
nutrients and heavy metals along a simulated estuarine nutrient
gradient. The purpose of the project is to develop a strategy
for the management of wastes which cause nutrient enrichment so
as to maximize the benefits and minimize the potential for anoxia
and living resource damage.

As already discussed for toxics waste load allocation,
EPA is currently emphasizing work on water quality-based permits
and this includes nutrient loadings. The EPA has prepared a
Technical Guidance Manual for Performing Waste Load Allocations
for Estuaries (Southerland et al., 1984). The manual presents
information on the characteristics of a number of models that can
be applied to waste load allocations in estuaries. BOD-DO
reactions are included in all but the toxics models; nutrient
cycling and algal photosynthesis-respiration are simulated in
HARO3, FEDBAKO3, WASP, DEM, MIT-DNM, EXPLORE-I, RECEIV=-II, and
CHEN.

5.3 Research Needs Related to Nutrients

The working group on nutrients developed a set of
recommendations that generally addressed issues related to how
nutrients are recycled within and lost from estuarine systems.
This initial set of recommendations has been further revised and
developed through discussions with EPA ERL-N personnel and used
as the basis for developing research recommendations concerning
the fate and effects of nutrients in estuarine systems.

Problem Statement A

A major deficiency in current understanding of the
effects of nutrient loading on estuarine water quality and o
estuarine-dependent species is how nutrients are recycled within
and lost from estuarine systems. This lack of information
impedes the development of technically sound waste load
allocations and accurate predictions of nutrient-related impacts.

Four broad objectives have been identified:

o To develop information on nutrient residence
times and cycling in estuarine systems

o To develop information on critical biological
components (primary production, food webs,
submerged aquatic vegetation) in estuarine
systems as these relate to the effects of
nutrient cycling and external nutrient loads

o To develop information on oxygen dynamics of
estuarine systems

27



o To assess the effects of increased nutrient
jevels on the biocavailability and effects of
toxics-

Fach of these is discussed below and assessments oOr
research needs are described.

Broad Objective Al: Develop information on nutrient residence
times and cycling 1n estuarine systems

Two specific objectives were identified with regard to
the transport, fate, residence time, and recyCling of nutrients
in estuarine systems. such information is needed to predict the
effects of nutrients in these systems.

Specific Objective 1: petermine nutrient residence times and
cycling times within estuaries; this information is
needed to determine relative importance of internal vs
external nutrient sources; the relative importance of
sources has implications for expected response times of
the system in the event that external inputs are changed.

It is recommended that information be assessed on the

following aspects concerning nutrient residence time and cycling:

1) the relative importance of benthic versus water column
nutrient regeneration 1in the nutrient budgets of
common estuary types:

2) the importance of geomorphology and flushing times on
nutrient residence times and cycling; this should
include considerations of water depth, freshwater
inflows, and other factors (tides, winds) affecting
flushing of estuaries.

The putrient workgroup also concluded that research was
needed in the following areas:

1) ipvestigate and evaluate rates of benthic/water column
nytrient exchanges and subsequent vertical transport
into the euphotlc zone;

2) investigate how rates of nitrification and
denitrifjcation Vvary with benthic metabolism and
nutrieny gilux processes in estuaries;

3) evaluate egfects of ePisodic hi
gh ener events (e.g.
tropPical giorms and hurricanes) on nutgient 1oadingg !

and the of .
c3clinggtime scales nutrient biogeochemical

4) qevelOP metnods for Systematicall .
nutrient losses from estuaries; Y determining
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5) the effects of hypoxia/anoxia on ratios of essential
nutrients and their rates of biogeochemical cycling.

The workgroup recommended that laboratory, mesocosm, and
field measurements programs be utilized to conduct the research.

Specific Objective 2: Evaluate the influence of special
subsystems such as oyster reefs, seagrass beds, and
emergent marshes, on nutrient cycling. Such information
is needed in order to account for the effects of these
subsystems on overall nutrient cycling, to develop
technically sound system models, and provide guidance on
the efficacy of particular nutrient source controls.

The nutrient workgroup recommended that an assessment was
needed of information on the role of the benthos as a potential
mediator of estuary eutrophication.

Specific research was indicated by the workgroup on the
effects of seagrass beds, emergent marshes, and benthos on
estuarine nutrient cycling. This research-would incorporate
mesocosm and field studies.

Anticipated Results

Research and assessments related to nutrient fate,
transport, and cycling will provide information on processes that
are critical to evaluating how and at what rates nutrlgntg are
being processed within estuaries and how the characterlsylcs of
estuaries (including special subsystems) can affgct ngtrlent
cycling and availability. Resglts of these studies will bg used
as input to or will provide guidance for wasteload allocation
activities carried out by State and Regional personnel.

Management or Regulatory Activity Affected

The following regulatory and management activities would
penefit from the recommended research and assessments on nutrient

cycling:

1) water quality based controls (NPDES, diffuse source
controls); waste load allocations;

2) 208 water quality management planning, use
designations, and water quality standards; note - OMEP
believes that estuary programs may ultimately require
the States and EPA to review and revise 2¢8 plans in
response to program findings:

3) environmental impact statements for activities of
other federal agencies;
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4) dredge and fill activities to the extent that these
will effect nutrignt cycling and the overal] nhutrient
budgets of estuaries.

Broad Objective A2: Evaluate the effects of nutrientsg on critical
biological components in estuarine systemg —

Three specific objectives were identified wjth respect to
possible effects on critical biological componentg (primary
production, food webs, seagrass beds).

Specific Objective 1l: Evaluate processes affecting nutrient
limitation of primary producers in estuaries and develop
methods for determining which nutrients are limiting;
this information is needed to determine which nutrients
to control as well as to determine the most
cost-effective combinations of point and non-point source
controls.

The workgroup on nutrients suggested that available
information be assessed in the following areas:

1) effects of nutrient ratios on primary production ang
floristics;

2) nutrient ratio differences associated with point
versus non-point sources to estuaries as this may
relate to possible effects on primary production ang
floristics;

3) the relative biocavailability of nutrients from point
and non-point sources as this relates to primary
production;

The workgroup also recommended several areas where
research was needed including:

1) the influence of nutrient regeneration rates on ratiog
of essential nutrients in the water column and
sediments; this information would be used to link
regeneration rates with potential primary production
levels and the development of particular floristic
groups;

2) the relationship between various concentrations of
single or multiple nutrients and both the rate of
primary Production and composition of principal
floristic groups:

The workg¥oup guggested that this

resea :
through a combination of japoratory and meBOCQBECh be carried out
together with f£ield measurements. experiments
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Specific O?jective 2: Determine the potential implications of
Shlst in primary producers to estuarine food webs.
Special emphasis should be given to food webs that
support desirable species. This specific objective is
based on the recognition that nutrient loadings can
produce shifts in the composition and abundance of
primary producers and subsequently affect the food web
structure.

The workgroup on nutrients recommended that an assessment
be made of information concerning the characteristics of food
webs within estuarine environments. The assessment should
evaluate the relationships of desirable as well as undesirable
species to these food webs. Sources of primary production and
organic matter should include salt marsh vegetation, submerged
vegetation (e.g. eel grass), benthic algae, diverse phytoplankton
communities, low diversity or monospecific phytoplankton
communities, and allocthonous inputs of organic matter.

It is anticipated that there will be critical information
gaps in existing information and the workgroup ha# suggested
research in several areas including:

1) determine spatial and temporal importance of detritus
versus phytoplankton to estuarine food webs; It may be
possible to use isotopic ratios to trace essential
nutrients through food chains and into desirable

species:

2) determine how anthropogenic nutrient loading
influences estuarine food webs leading to production

of seafood organisms;

3) determine the role of bacteria as producers of organic
material;

4) determine the relative importance of bacteria versus
metazoans in the metabolism of organic matter 1n low
and high nutrient estuarine systems.

It is anticipated that a combination of laboratory,
mesocosm, and field studies will be needed to accomplish the

research goals.

Specific Objective 3: Evaluate effects of nutrient loadings on
the viab%lity of submerged aquatic vegetation (SAV). Such
information is needed to assess the relative importance
of nutrients/solids relationships (point and non-point)
in comparison to non-point sediment load in reducing
light levels in estuaries and the possible effects this
has on reducing the growth of SAV.
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It is recommended that assessments be made of:

1) information on the relative contribution of
phytoplankton growth to the reduction of light levels
in estuarine systems;

2) available information on the role of periphytic algae
in shading of rooted aquatic vegetation to which they
are attatched.

It is recommended that addipional research be conducteg
on light limitation of rooted aquatic plant species that
characterize estuarine systems. This research should be related
to the role of elevated nutrient loadings and resultant loss of
light levels due of growth of phytoplankton and periphyton. This
research should involve controlled experiments and the results
compared to field observations.

Anticipated Results

The research and assessments outlined above will Provide
information on the relationships between critical components of
the estuarine system (primary producers, food webs, SAV) and how
these are affected by changes in nutrient levels. For primary
producers, information will be provided on how to determine which
nutrients are limiting and on how to assess @he sources of thesge
nutrients. In the case of food webs informgtlon will be provideg
on the relationships between nutrient loadlngs, food web
structure, and the support of desirable species. For SAv,
information will be provided on the relative coptr1but19n of
phytoplankton and periphytic growth to attenuation of light ang
on the light limitations of specific submerged rooted aquatic

plant species (e.g. Zostera, Thallasia).

Management or Regulatory Activity Affected

The results generated on primary production/estuarine

food web/nutrient relationships and on the poss;ble 1}ght
limitation of SAV due to increased growth of other primary
Producers will be beneficial to regulatory personnel charged witp
the management of estuarine water quality as W?ll as f-}-Sheries
management. The protection or recovery of desirable fish ang
shellfish stocks and important habitat formers such as SAV may be
an objective of an estuarine management program. To the extent
that these have or may be threateneq by shifts in food webs o
loss of light associated W@th nutrient loadings, the result r.
support regulatory activities alreagy °utlineg ' der B s wil)
Objective Al. These include source controls angn e L r2§d
proposed construction and other activitijeg withj evaluations of
the system. n or adjacent to
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Broad Objective A3: Develop information on oxygen dynamics in
estuaries and effects of reduced oxygen on estuarine
biota v

Four specific objectives have been identified with regard
to oxygen dynamics in estuaries and the effects of nutrients.
These are presented below.

Specific Objective l: Evaluate the relative importance of
allochthonous versus autochthonous material as
contributors to biochemical oxygen demand in estuarine
systems. Such information provides guidance on selecting
appropriate source control measures where the management
objective is to maintain or enhance oxygen levels.

The workgroup recommended that research was needed on the
relative importance of allochththonus versus autochthonus organic
inputs as substrates for oxygen demand in estuaries. Research
should incorporate laboratory and field measurements.

Specific Objective 2: Determine the importance of chemical oxygen
demand (COD) due to nitrification and sulfide oxidation.
Such information is needed in order to determine if
nitrogen should be controlled and to assess the efficacy
of such control measures (i.e. should nitrogen be
controlled in order to prevent prolific algal growth and
associated oxygen demand or because of nitrification.)

The group recommended that research be conducted on
nitrification and sulfide oxidation in estuaries in order to
determine the chemical oxygen demand associated with these
processes.

Specific Objective 3: Determine relative contribution of §ediment
oxygen demand to total oxygen demand. Because sedlmegt
oxygen demand influences the rate of recovery follow;ng
changes in external nutrient/BOD loads, information 1is
needed on this process in order to estimate responses
following source controls,

It is recommended that available information on sediment
oxygen demand be assessed and contrasted to data on total oxygen
demand in selected estuarine systems. Factors contributing to the
sediment oxygen demand should be identified within this
assessment.

Specific Objective 4: Evaluate effects of hypoxic/anoxic
condition 1n estuaries on estuarine biota.

The nutrient workgroup suggested that an agsessment be
made of the available information on the effectg of
hypoxia/anoxla on the viability and ProdUCtiVity of benthic
organisms and nekton. The workgroup 2180 recommended that
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information be assessed on the effects of reduced oxygen levels
on larval survival during transport, as well as on the migration
and avoidance behavior of adult and juvenile organisms.

Anticipated Results

The recommended research on oxygen dynamics will provide
environmental managers with documentation concerning the relative
importance of various sources of oxygen demand. In addition, the
results will provide information on possible effects of reduced

oxygen levels as well as recovery rates following source
controls.

Management or Regulatory Activity Affected

The following activities will receive the major benefits
from the recommended research on oxygen dynamics:

1) water guality based permits (NPDES, non-point
sources);

2) 208 water quality management planning, use
designations, and water quality standards.

______-_1_____——_—___'_T____T___I_T_________increased nutrient
levels on the Pioavailability and e fects of toxics.

Broad Obijective A4: To assess the effects of
£

Two specific objectives were identified.

specific Objective 1: Evaluate the effects of the
fertility/productivity of an estuarine system on the
transport, fate and bioavailability of toxic compounds
within estuaries.

It is recognized that the fertility and productivity of
estuarine systems can affect the characteristics and
concentrations of solids and dissolved organic matter within the
environment. These, in turn, are known to affect the transport,
fate, and piocavailability of toxics such as metals, high
molecular weight hydrocarbons, and halogenated organics. Thus,
for a given loading rate of toxics, the fate and exposure fields
for these chemicals could be quite different in physically
gimilar estuaries that experience different levels of fertility
and productivity. It is recommended that an initial assessment be
conducted to evaluate the possible relationships between the
fertility and productjvity of an estuarine environment on the one

hand and the factors that affect the fate, ¢
i i r ort, and
biOaVallabllitY of toxics on the other, ! ansp '

1t 18 recommended that the assessment
used to develop a research program which apgci§gtli?ed aboye be
the fate and bicavailability of toxics in SySteme. y examines
terms of fertility (e.g. nutrient levels) and prgd§2:§ Y:ry ;n

34



research should focus on the factors that will directly affect

the fate of toxics, i.e. solids levels and dissolved organic
matter.

Specific Objective 2: Examine how the environmental effects of
toxics vary as a result of differences in the fertility
and productivity of estuarine environments.

Under specific objective 1 it was noted that the fate and
biocavailability of toxics can be potentially affected by the
fertility and productivity of estuarine systems. Specific
objective 2 considers the environmental effects of toxics in
these systems. It is anticipated that processes of uptake,
biocaccumulation, and biomagnification will vary among systems as
could the toxicity of chemicals. It is recommended that research
be conducted to examine how the effects of toxics vary among
systems that differ in fertility and productivity. Mesocosms
would provide ideal experimental systems with which to conduct

this research.

Anticipated Results

The research would provide information on how fate and
effects of toxics are influenced by nutrient/organic processes in
estuarine systems. Data will indicate the degree to which the
availability or toxicity of toxics are enhanced or reduced under

various fertility and productivity scenarios.

Management or Regulatory Activity Affected

The results of the work will be beneficial to managers
involved in point and non-point source controls where'both toxics
and nutrients are being introduced into estuarine environments.
The information will help guide these regulatory personnel in
developing appropriate control strategies. In addition, the work
will assist in the evaluation of fate and effects of toxics
released to the environment as a ;esult of wvarious acthiFieS.
The regulatory and management activities that would benefit from

the proposed research include:

1) water quality based permit control for toxics and
nutrients in estuaries (NPDES, nonpoint sources);

2) dredging and dredged material disposal activities
within and near estuaries to the extent that
prevailing nutrient conditions may affect the fate and
effects of toxics released by these operations.

3) 208 water quality management planning, use
designations, and water quality standards.
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6 Microbial Contamination

6.1 Information Needs

Disease transmission from human waste through shellfish
consumption Or bathing beach waters is an established fact. The
risk of disease through these pathways is proportional to the
jevel of human waste in the water. Removal of shellfish
harvesting and bathing activities from the immediate area of
jdentifiable wastewater sources reduces the risk and the National
Shellfish Sanitation Program has been effective in reducing
shellfish related disease by taking some action along these
lines. However, increasing populations in coastal areas and
changes in human waste disposal patterns have impacted
shellfishing and recreational areas in new ways requiring new
approaches to health risk assessment.

Microbial contamination of recreational and shellfish
waters with the associated risks to health and loss of
recreational and fishery areas was a major issue in all parts of
the country. While there are a number of issues at the local
jevel related to sources and outstanding questions related to
actual health risks, all State and Regional personnel expressed a
pasic need for better indicators of microbial contamination of
shellfish and Shellfish/recreational waters and better indicators
of potential health risks posed by pathogens. Some state agency
personnel described the situation as "desperate".

Coliform bacteria are seen as an unsatisfactory indicator
of potential environmental and human health risks. In addition,
one of the conclusions reached in the EPA's National Urban Runoff
program (USEPA 1983) was that coliform bacteria may not be a good
jpdicator of human health risk when the sole source of
contaminants is urban runoff; it was concluded that this area
required further invest§gation. Developing appropriate Indicators
of microbial contamination is considered to be the primary
research need in connection with microbial contamination of
recreational and shellfish waters. Once these have been
geveloped, appropriate questions on sampling and control
gtrategies can be addressed.

6.2 Current Programs That Address Information Needs

Several agencies are currently developing or implementing
Plagi to address inzuesEgzlated to microbial contamination
problemg. For examble, is currentl artici : ..
agency effort t© establish better indigaioraig;pgtiggbigla joint
contamination of shellfish and shellfish waters. Efforts incl
those of EPA. NOAA, FDA, and state agencies Th' li include
opjective will be to relate wateXr qualjty a; mee overall
microbial jndicators to health effects associ tasurgd with
consumption of shellfish hayvested from theseawzi with the

ers.

36



A number of individual projects related to the fate and
effects of microbes in marine environments have recently been
completed or are underway at various academic institutions. Some
of this work is focused on bacteria and some on viruses.
Summaries of some of these projects were provided to the
workgroup on microbial contamination in advance of the workshop.

6.3 Research Needs Related to Microbial Contamination

The workgroup evaluated the available information on
microbial contamination utilizing the risk assessment framework
(Section 3 of this report) and have identified five major problem
areas with regard to assessing and managing risks posed by
microbial pathogens introduced to estuarine environments. The
workgroup on microbial contamination recommends that these
problem areas be approached in a sequential manner inasmuch as
some address target area guidelines (risk characterization) while
others address management or reduction of risks (e.g. disposal
strategies, source controls).

-

Problem Statement A

The risk of gastrointestinal illness due to ingestion of
shellfish harvested from waters contaminated by non-human fecal
waste (i.e., from wild and domestic animals and birds) is
unknown. This information gap precludes the promulgation of
scientifically defendable guidelines for shellfish waters by

regulatory bodies.

Broad Objective Al: Develop a health effects water gg§1ity
criterion which relates the gualitx of shellfish
harvesting waters contaminated by non-human fecal waste
to gastroenterltls associlated with shellfish ingestion.
The specific objectives identified by thg WOFkgroup

relate to the set of research and assessment activities required

- - : h risks d
arry out an epidemiological study of the healt pose
;; Sbar)e,ly acceptable quality" shellfish harvesting waters

contaminated with non-human fecal wastes.

The workgroup recommended that available information be
assessed to identify candidate sites for carrying out the
epidemiological study. The objective of this assessment is to
identify two shellfish harvesting areas. One would have water
quality judged to be barely acceptable by currently used
standards and the other would have relatively pristine waters.
The sites would be identified by contacting State personnel,
reviewing historical water quality data, and supplemental on-site

surveys.

The workgroup recommended several specific research
activities as part of the epidemiological survey:
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1) characterize the water quality of the selected sites
over a 9~-12 month period for bacterial indicators in
surface and bottom waters and sediments; additional
information should be gathered on physical and
chemical characteristics of the water column and
sediments;

2) identify and select epidemiological survey group (ESG)
by circulating RFP to public health schools or other

public health agencies;

3) conduct feeding/health risk study; a volunteer study
group would be selected for study; shellfish
harvesting waters would be monitored for 18 days/month
and shellfish from the sites would be fed to the test
and control panels; incidence of gastroenteritis

would be determined.

Anticipated Results

The anticipated results of this epidemiological study
will be a data base that indicates whether or not the ingestion
of shellfish taken from barely acceptable quality shellfish
harvesting waters contaminated with non-human fecal wastes is

associated with gastroenteritis.

Management or Regulatory Activity Affected

The results of this project can be used by regulators to
promulgate guidelines for shellfish harvesting waters.

Problem Statement B

There is no adequate microbiological indicator system
that can differentiate between human and non-human sources of
microbial contamination (pollution). Such information is needed
in order to manage shellfish and recreational waters and to
assess the efficacy of point or non-point source controls.

Broad Objective Bl; Identify a microorganism, group(s) of
M@gﬁqﬂw&w nate solely
from humans and be indicative of the potential presence
of human pathogens-

Several specific objectives were identified by the
workgroup on microbial contamination,

Specific Objective 1: Evaluate known indicatorsg of microbial
P cont,mIthIon as candidates for h““““‘!pecific

ingjcators.

This effort would jnitialil

invo
existing information. Y lve an aggessment of
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The workgroup suggested several areas where additional
research was needed. These include:

1)

2)

3)

additional research on the human-specificity of the
known indicators;

research on the applicability of genetic and/or
biotechnological techniques for assessing
human-specificity of known indicators;

additional research on possible human/microbiological
by~-products.

Specific Objective 2: Identify other microorganisms or group(s)

made to

of organisms as possible candidates as human-specific
indicators.

The workgroup recommended that several assessments be
address this specific objective:

1)

2)

3)

4)

5)

review current information on microflora of human and
other warm blooded animals in order to identify
possible candidate organisms;

evaluate the feasibility of developing methodologies
for potential candidates;

evaluate the use of genetic, biochemical, or
serological markers if the potential candidate is not
strictly human in origin;

determine if the candidate organism meets the criteria
of an ideal indicator;

evaluate the applicability of potent1a1 candidates to
both recreational and shellfish growing waters;

Specific Objective 3: Determine if the organism is geographically
and demographically applicable.

The workgroup recommended three areas where research was
needed on candidate organlisms once these had been identified:

1)

2)

evaluate viability of the organism under varying
wastewater treatment practices and environmental
conditions (e.g., temperature, salinity);

determine if organism is universally carried
throughout the human population;

39



3) utilizing epidemiological studies, establish
correlations between concentrations of the organism
and human disease; identify specific pathogens to
which the indicator relates.

Anticipated Results

The research and assessments outlined above will identif
organisms that can serve as validated indicators of human health
risks posed by the ingestion of shellfish contaminated by
microorganisms introduced with human wastes.

Management or Regulatory Area Affected

The human indicator organism would serve as a tool for:

1) determining potential health risks associated with
estuarine water use;

2) setting applicable water quality standards for
estuarine waters supporting recreational or commercial
stocks of shellfish;

3) developing appropriate wastewater treatment standards
related to indicator bacteria and pathogens in
effluents discharged to estuarine waters.

Problem Statement C

Improved methodology is required for locating and
characterizing sources of microbial pathogens in estuaries.

Broad Objective Cl: Develop methodolo for quantifying inputs of

microbial pathogens from various sources and for
establishing guidelines for appropriate remedial
measures.

Two specific objectives were identified.

Specific Objective 1: Develop methodology for quantifying inputs.

The workgroup on microbial contamination identified
several areas where agsessments were required:

1) using existing information, ge
velop a protocol for
assessing the public health risk o? ha?vesting
shellfigh from an area with non-point source inputs:

2) develop a protocol for assesgin :

events on health risks posed bygegif:gtzh:fliigg.
mation on
8 and marj

3) synthesize avajlable infor
microorganisme gue to boat loadings of

Nag;
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4) synthesize available information on loadings from
septic systems and contaminated groundwater in various
soils;

5) develop a model for assessing relative importance of
inputs from CSOs, septic systems, boats, etc; specify
variables that need to be measured and how to estimate
or measure them.

Two areas where research needs were identified included:

1) determine the viability of Epidemiologically Important
Viral Agents (EIVAs) in estuarine water and sediment;

2) determine the viability and transport of EIVAs in
various soils and groundwater.

Specific objective 2: Develop guidelines for identifying and
implementing appropriate remedial measures.

Two assessments were recommended by the workgroup:

1) assess economic value of shellfish harvesting beds so
that potential resource losses can be contrasted with
economic issues associated with other uses (e.g.

marina development);

2) develop recommendations for management of boat wastes
and enforcement measures to ensure that regulations

are followed.

Anticipated Results

The recommended studies will provide information on how
to assess the relative importance of various sources of microbial
contamination including point and non-point sources. Results will
also provide information that can guide remedial measures.

Management or Regulatory Activity Affected

Results of the proposed studies will be beneficial to
those local, state federal personnel responsible for the
management of shellfish and recreational waters. Specific
regulatory areas addressed by the studies include:

1) point source controls (NPDES permits);:

2) non-point source controls (best management practices) -
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Problem Statement D

There is no generalized model for developijng wasteload
allocations based on acceptable risks of swimming- or
shellfishing-associated infectious disease and, hence,
epidemiologically derived guidelines at potentlal target
resources. This problem statement includes three assumptions:

1) models will be site-specific; 2) a site-spPeCifjc hydrodynamic
model or comparable information will be available; 3) the best
indicator/sample combination will be determined fyom the
epidemiological studies.

Broad Objective Dl: Develop a eneralized effluent model for
Jetermining the microbial indicator levels in wastewater

W—T—"‘L’\T‘ {site-specific effluent guidelines or
standards) needed to achieve the wate> Quality
MMW
recreational or shellfish growing areas.

Specific Objective 1: pevelop site-specific transport and fate
models at a number of meteorologicallyY and
hydrographically different locations and evaluate the
models by comparing the predicted to Observed indicator
levels at a number of locations betweeén the target
species and source.

The group recommended that a research Project be
undertaken to evaluate site-specific transport and fate models at
3 to 4 disparate locations by comparing predicted to observed
jevels of indicator organisms through statistlical analyses.

Specific Objective 2: examine and characterizeé the processes that
affect the fate of pathogens in estuarine systems; such
processes would include sedimentation, die-off in the
water column, sediment transport to the target, indicator
die-off in the sediments, and resuspension of the
sediments at the target.

The workgroup recommended that an assessment be made of
available information on sedimentation and die-off of indicator
microorganisms and pathogens-

Less information is available on the other factors and
the workgroup recommended that research be carried out to examine
the processes of sediment resuspension and transport, and die-off
in the sediments as they affect the fate of indicators and
pathogens (i.e. exposure to target gpecies).

specific Objective 3: Develop and field v
model for microbial indicators.

alidate an effluent

1t js anticipated that 8pecific ob ]

provide the pasic information needed for dgsgiiVes 1 and 2 will
waste load allocation model related to microbiaging :n effluent
contamination.
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The model should be field validated at one or more locations by
pre@icting effluent microbial levels needed to achieve given
indicator levels at various distances from the source. Observed
and predicted values should be compared over various source
strengths where microbial/pathogen levels in wastewater are
controlled by physical means or through disinfection.

Anticipated Results

The major products provided through the recommended
assessments and research are a waste load allocation model
related to microbial contamination and a description of the
processes that affect the fate and effects of
indicators/pathogens in estuarine waters.

Management or Regulatory Area Affected

The primary regulatory and management areas that would
benefit from the proposed work include:

1) water guality based permits for estuarine waters
(NPDES) ;

2) 208 areawide management plans;

3) local and state shellfish management plans.

Problem Statement E

There is considerable evidence to suggest that the
employed to treat human waste_b?fore disgharge to the
estuary have limited impact on the densities of epidemiologically
important pathogenic agents. At present, the agents are
predominately viral in nature (infectious hepatitis, acute
gastrointestinal illness). There is a need for treatment systems
that will be effective at reducing levels of pathogens.

Broad Objective El: Provide the information needed to identif
and select appropriate treatment systems for reducin§x
densities of human pathogens and, thus, the risk of
disease transmission via direct contact or through

Ingestion of shellfish from estuarine waters.

processes

The workgroup on microbial contamination reviewed the
available methods on removal and inactivation of human pathogens
by wastewater treatment and concluded that approaches are
available for removal and inactivation of conventional indicator
bacteria and enteric bacterial pathogens. However, data are not
available for EIVAs.

The workgroup recommended that research be carried out in
the following areas:
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1) methods development for assaying and recovering EIVAss

2) laboratory and in situ studies to determine the
removal and inactivation of EIVAs and likely
surrogates by conventional, advanced, anpg innovative

treatment schemes;

3) evaluate effects of common and alternatijive
disinfectants on EIVAs and indicators uynpder laboratory

and field conditions.

Anticipated Results

The results will provide information on the removal of
EIVAs at sewage treatment plants as well as provide data on the
effectiveness of indicators as a predictive tool.

Management or Regulatory Activity Affected

The proposed assessments and research will provide
guidance on selecting appropriate treatment technologies for
reducing health risks posed by microbial contamination in
wastewaters discharged to estuaries. The primary regulatory area

concerns NPDES programs for point sources.
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7 Estuarine Habitat Modifications

7.1 Information Needs

Effects of physical habitat modifications are typically
long-lasting and frequently permanent. The legacy of physical
alterations on coastal wetlands is well documented. Habitat and
ecosystem recovery, if achievable, often must be enhanced by
human activities. Estuarine habitat alterations are often
insidious and result in cumulatively significant impacts as a
result of numerous small and seemingly innocuous activities.
Consequently, regulators and environmental managers are
confronted with the dilemma of evaluating individual proposals
with negligible individual impact but significant cumulative
impact without a sound understanding of how much habitat can be
lost or altered before unacceptable effects on valuable resources
result. In addition, managers and regulators require a sounder
base of information to plan and gauge the effectiveness of
rehabilitation and other management practices.

Information needs related to estuarine habitats and
coastal wetlands were emphasized by State and Regional personnel
in the southeast United States and Gulf Coast areas (Appendix A).
The needs are described below.

1. Particular concern was expressed regarding the impacts
of oil and gas canals on estuarine habitat, wetland, and marsh
loss in coastal areas. A critical information need related to
this is what constitutes good mitigation. It was pointed out that
there are a number of small projects being conducted on
ation but that there has been no concerted effort to bring
£ these various efforts together. In part, as a
are uncertain about what to recommend in
lated to maintaining or enhancing wetland

mitig
the results o
result, EPA persgnnel
terms of mitigation re
and marsh areas.

Furthermore, there is an increasingly realized need to
rehabilitate already-damaged habitats in an attempt to restore
values or prevent further habltgt deter10rat+on (e.g.,'due to
saltwater intrusion or hydrological dysfunctlon?. Various
management practices are commonly pursued, particularly in
wetlands, for waterfowl enhancement (impoundments and weirs),
agquaculture, insect control (ditching), and prevention of saline
intrusion. There is uncertainty concerning the effectiveness or
consequences of such management activities.

It was suggested that it would be very worthwhile if an
effort was made to pull together the existing information on the
systems and success or failure of various mitigation, management,
and restoratlon measures in order to develop a mitigation
guidance document for estuarine habitats, wetlands, and marshes.
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2. Extensive estuarine habitat, especially wetlands, hav
peen lost or modified as a result of dredging and filling ' e
activities which come under permit authority of Federal and State
agencies. These activities include the construction and
maintenance of navigation channels (e-g-. the Intracoastal
Waterway), shoreline developments, and oil and gas exploitation
(particularly extensive in Louisiana). Although many of these
activities individually affect only small areas, there is a
concern about the cumulative impacts of habitat loss or
degradation on the valuable resources the habitats support. It
was suggested that it would be useful t? document piecemeal loss
of habitats and relate this to decline 1n fisheriesg.

3. Information is needed on the role or ability of
wetlands and marshes to remove contaminants from water as well as
the fate and effects of contaminants in wetland systems. It was
noted that some wetlands can have or play an important role in
wastewater treatment. 1f this role can be further demonstrated
and documented it would help establish the beneficial aspects of
wetlands within residential developments and help support the
case for preserving them. ID addition, information was needed on'
ways to sort out how and when to use wetlands for wastewater
treatment.

The fate and effects of toxics in marsh/wetland systems
were identified as a critical information need inasmuch as
Mississippi River diversion projects of various kinds are being
planned. These would involve diverting river water and
associated sediment into upper reaches of coastal wetland systems
in order to offset salt water intrusion and provide a source of
sediment to the wetland. However, the river and its associated
sediment load contain a variety of inorganic and organic
contaminants. The NURP program noted that use of wetlands as a
control measure is of interest but the necessary information on
design performance relationships has not been adequately
documented. The environmental impacts of such activities upon
wetlands is a critical issue which, at present, has not been

adequately addressed.

4. Information 18 needed on the causal mechanisms for
loss Of seagrass habitat. This was identified as a critical issue
within EPA Region IV and there are obvious similarities between
this problem and the Chesapeake Bay experience. It has been
possible to document changes (e.g. losses) of these beds but it
has not been possible toO determine the causal mechanisms.

7.2 Current Prograle That Address Information Needs

The WOTKgroup on habitat modification , _

w oviad
summaries of current programs pPrior to the worken o Thee2n¥+th
summaries are not repeated here but some of the op- itire
programs a¥re identified here. ma jor ongoing
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Wetlands research is currently being supported by the
Army Corps of Engineers Waterways Experiment Station (WES), NSF,
NASA, and a number of state agencies. With regard to impacts of
404 programs on wetlands, most of the active research is being
supported by WES.

A number of projects related to the general ecology of
saltwater wetlands are being funded through the Sea Grant
Program. These studies are valuable in helping establish the
functions of saltwater wetland systems.

A number of federal and state agencies have developed
wetland classification systems. For example, the state of
Louisiana has developed an approach that involves using
vegetation as indicators for marsh/salinity types. This
information serves as a management tool and a means of assessing
the status and change in status of coastal wetlands. Much of the
work related to this has been done at the LSU Center for Wetlands

Resources.

EPA presently has no research program related to tidal
wetlands although there had been a program sgveral years ago.
However, there may be a research initiative in the future. A FY
1987 wetlands Research Initiative has beep prepared; the program
is designed to provide support to the Off}ce of Federal .
Activities (OFA) as well as othgr EPA offices. The_EPA's Offlge
of Marine and Estuarine Protection (OMEP).lS planning some joint
workshops with the Fish and Wildlife Service to consider
estuarine habitat and wetlands management issues. 'These should
help focus research needs related to coastal and tidal wetlands.

7.3 Research Needs Related to Estuarine Habitat Modifications

Three discrete problem areas were i@entified: 1? the .
effects of cumulative losses; 2) the.effectlveness of mitigation,
rehabilitation, and management practices; 3) the role of wetlands
in maintaining estuarine water quality. In addition, a fourth
methodological problem was 1dent1f}ed that rela@es to thege .
problem areas as well as to estuarine characterization objectives
(section 8) - assessment of the relative resource values of

estuarine habitats.

Habitat modification issues affect several of the topics
considered by other workgroups. The relationships among the
issues in the four problem areas identified under estuarine
habitat modification and these other topics are depicted in

Figure 3.
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Problem Statement A

. There does not exist a comprehensive and up-to-date
inventory of cumulative habitat changes based on records of
actual area impact as well as the extent of permitted
alterations. Furthermore, the inability to predict the long-term
cumu;ative impacts of these changes makes habitat protection
difficult, especially where there are substantial short-term
economic benefits to development, e.g., in oil and gas
exploitation or commercial shorefront development.

Broad Objective Al: Evaluate the feasibilit¥ of develoging a
comprehensive, national inventory oir pe ed and actual

alterations of estuarine habitats.

The workgroup recommended that assessments be made of the
following:

1) existing inventory systems maintained by Corps of
Engineers district offices or state agencies;

2) methods to relate the extent of actual impact. of
dredge and fill activities to permit stipulations;
such methods may include aerial surveillance such as
used in North Carolina;

3) the development of a comprehensive inventory system
and evaluation of the appropriate role of cognizant

Federal and state agencies.

Anticipated Results

The assessments will provide the basis for a
ve plan for documenting cumulative losses of estuarine

omprehensi T
habi h emphasis on tidal wetlands.

habitats wit
Management or Regulatory Area Affected

The areas that would benefit from the inventory include:

1) wetland use permitting;

2) regional and national estuarine status and trend
assessments.

Broad Objective A2: Evaluate the effects of cumulative estuarine
habitat modifications and losses.

The workgrqup identified several specific objectives
related to cumulative modifications or losses.
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Specific Objective l: Evaluate the effects of cumulative
estuarine habitat modifications on fish and wildlife
resources.

The workgroup on habitat modification noted that
complete resolution of this issue will be difficult and illusjive
However, they concluded that significant advances can be made by'
carefully conducted research aimed at assessing the trends in
fish and wildlife resources on a regional basis and by
quantifying habitat utilization at a local scale. The workgroup
recommended research in two areas:

1) statistical modelling assessments of population trends
as deduced from direct census (e.g., waterfowl) or
effort-adjusted catch data (e.g., fishery stocks) for
key species presumably dependent on wetlands in areas
experiencing significant habitat losses;

2) carefully designed field studies of fish and wildljfe
utilization of habitats of various scales and degrees
of alteration.

Specific Objective 2: Evaluate effects of cumulative wetland
losses on increased storm surge and tidal flooding of

inhabited areas.

Two assessments of existing information were recommended ;

1) compile and evaluate trends in tidal and storm surge
flooding in areas of wetland loss or channelization;

2) synthesize these results with existing storm surge
models.

Anticipated Results

Results will provide information on how cumulative
wetlands logses can be related to potential for effects on
resource gpecies and the potential for increase@ flogd damage.
An effort should be made to express these relationships

quantitatively.

Management or Regulatory Area Affected

~ The following management Or regulatory areas would
benefit from the proposed assessments and research:

1) wetland use permitting:

requirementgg of an pport for mitigation

3) management plang for fisheries ang wildljfe;
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4) FEMA regulations and planning;

5) development of flood protection projects.

Broad Objective A3: Provide technical basis for predicting and
minimizing wetland losses or modifications under
conditions of accelerated sea level rise which may occur
during the next 58 years (1 mm/yr at present to 1 cm/yr).

The workgroup on habitat modification recommended that an
assessment be made of methods to enhance accretion of sediments
and peat, including river diversions and management of drainage
within wetlands by investigating sedimentation rates in
freshwater diversion areas, ditched marshes, and marshes in which
water level is controlled.

The workgroup also indicated that research was needed in
two areas:

1) comparisons of wetland accretion rates dgring late
Holocene transgression and the present with sea level
rise and fluctuations:

2) investigations of contemporary sedimentation
(post-Colonial) in subsiding environments (e.g., '
Louisiana marshes and some Chesapeake Bay marshes) in
relation to water level fluctuations.

Anticipated Results

The results will aid in the evaluation of risks posed by
atmospheric warming due to the buildup of CO2 and other
greenhouse gases as they affect sea level rise.

Management or regulatory Area Affected

The research would support the following:

1) national and international policies regarding control
of greenhouse gases:

2) w;tlind protection policies and permitting (e.g.,
8 2? d greater protection be provided to those
wetlands which have a greater potential for survival);

3) wetland management practices: drajnage and
impoundment.

Broad Objective A4: Evaluate causes Of declines in submerged
aquatic vegetation. bme
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The workgroup recommended that an assessment be made of
existing information on losses of submerged aquatic vegetation.
Data should be extracted on a) locations of the seagrass beds b
estuary, b) extent of the losses (in acres or percents), and c)
if possible, identification of the cause(s) of seagrass loss.

The workgroup anticipates that there will be gaps in the
information base and recommends the following research areas:

1) supplement existing information in estuaries where
seagrass losses are occurring by monitoring water
quality indicators and by looking for causes
identified in the literature;

2) identify other estuaries which support seagrass beds
and where similar factors resulting in seagrass bed
loss can be expected; determine the extent to which
these estuaries are experiencing seagrass losses.

Anticipated Results

The results will provide information on the factors that
cause losses of seagrass beds in estuarine systems and on the
characteristics of these losses.

Management or Regulatory Area Affected

The information will benefit those state and federal
personnel who are responsible for estuarine and water quality
programs. Specifically, the information can be used to help
identify causal factors and, therefore, provide guidance on the
efficacy of proposed remedial programs.

Problem Statement B

Little is known of the effectiveness of estuarine habitat
mitigation, restoration and management practices on valued
resources, such as support of fisheries and wildlife or waste
assimilation.

Broad Objective Bl: Develop a technical basis for effective
mitigation, restoration and management for optimizing
their efficacy for enhancing valued resources.

The workgroup recommended that an assessment be made of
available information concerning the effectiveness of mitigation
rehabilitation and management strategies ang practices with '
emphasis on estuarine wetlands and seagrass beds. The adequac
and technical bases for the practices should be aggessed Y
Several federal agencies and professional groupg are alréad
active in reviewing and recommending wetlands mitigati y
practices. g on
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The workgroup indicated that additional research was
needed to evaluate wetland function (including self perpetuation
and water quality effects) and habitat utilization by fish and
wildlife of damaged, rehabilitated, and managed habitats compared
to comparable unaltered habitats. Conditions which should be
evaluated include channelized wetlands, wetlands with backfilled
or plugged channels, weired impoundments managed for waterfowl,
wetlands with barriers erected to slow saltwater intrusion,
ditched wetlands, and wetlands regularly burned to promote
wildlife utilization.

Anticipated Results

Information will be developed on the efficacy of various
mitigation measures and how these will contribute to the support
of biological resources.

Management or Regulatory Activity Affected

The following activities would benefit from the proposed
assessments and research on mitigation measures:

1) permitting of dredge and fill activities and
impoundments;

2) developing technically sound mitigation requirements;

3) cost:benefit analyses of estuarine rehabilitation
projects;

4) management plans for estuarine systems supporting
multiple and potentially incompatible resources.

Problem Statement C

While wetlands are widely recognized as potential sinks
for certain nutrients, toxics, and sediments, our current level
of knowledge in this field is both fragmentary and contradictory.

Broad Objective Cl: Develop the ability to predict the retention
EB_TEE%Sggizag,character stics of specific estuarine
wetlands w

regard to toxics, nutrients, and sediments.

Two specific objectives were identified.

Sspecific Objective 1: Evaluate the interaction between factors
which control material fluxes in estuarine wetland

systemg. Factors to be considered include hydrological,
geologlcal, chemical, and biological; fluxes include
retention, export, and internal processing of materials.
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The workgroup recommended that research be focused on
understanding the interactions between factors such as basin
geomorphology, sediment type, tidal characteristics, surface
hydrology, sub-surface hydrology (e.g.,hydraulic conductivity),
retention times/loadings, water chemistry, wetland plant
community characteristics (e.g., root/rhizome type), surface
litter dynamics, microbial activity, and climatology. Three
specific areas recommended for research included:

l) studies of "sediment" retention related to previously
mentioned factors; sediment includes the particle
together with the toxics and nutrients that may be
associated with the particle;

2) studies of flux characteristics by varying one or more
variables using controlled microcosms, mesocosms and
flumes (open ended mesocosms which cross wetland from
tidal creek to upland regions).

3) compare fluxes among wetland habitats (e.g., Spartina
Juncus) by using the same methodology. ’

Specific Objective 2: Determine long-term assimilative capacitiesg
of estuarine wetlands.

The workgroup recommended that research be conducted
using comparative microcosm uptake studies in which labelled
material would be introduced to wetland surfaces that vary in
their history of exposure to "excessive" loadings. For example,
wetlands of @, 5, 10 etc. years of exposure could be selected for
the comparative studies.

Anticipated Results

The results of these studies will provide information on
the ability of coastal wetlands to retain and/or process
materials that enter them from point but predominantly non-point
sources.

Management or Regqulatory Activity Affected

The results will be beneficial to local, state, and
regional personnel involved in wetland and estuarine management
programs. In particular the information will be helpful for:

1) evaluating dredging and disposal programs;

2) evaluating shore development proposals;

3) evaluating impacts of various federal activities;

4) evaluating proposals for non-point source controls;

5) evaluating margh creation projects.
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Problem Statement D

A system is needed for assessing functions and values of
estuarine habitats relative to management, protection, and/or
restoration of estuarine resources.

Broad Objective Dl: Develop a procedure for assessing functions
and values of various estuarine habitats for management,
protection, and/or restoration of estuarine resources.

Two specific objectives were identified.

Specific Objective 1: Review and adapt existing habitat valuation
strategies for estuarine wetlands. (Note: this is to a
large extent being done in an evolutionary fashion.)

The workgroup recommended that an assessment be made of
available valuation strategies that may have potential
application to estuarine wetlands. Although more than forty
systems exist, two promising candidates include the Federal
Highway Administration (Adamus) technique and the USFWS Habitat
Evaluation Procedure (HEP).

Once candidate valuation method(s) has been identified it
is anticipated that the following research will be needed to
adapt it for use in estuarine wetlands:

1) testing the basic assumptions of the method and
determining if the method is based on currently
available technical data;

2) refine the method by adjusting the basic assumptions,
adding additional technical data, developing a
sensitivity analysis that defines the level of
confidence, and computerizing the system to facilitate
its use;

3) field test the method and make additional refinements.
specific Objective 2: Develop procedures for comparing resource

values among different estuarine habitats (e.g.,
saltmarsh, tidal flats, oyster reefs).

The workgroup recommended that assessments be made in
several categories including:

1) the development of procedures for agsessing functions
and values of estuarine habitats other than wetlands:

2) for the various estuarine hapi?at types apply the
approach outlined under specific objective 1}
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3) develop a common qualitative or quantitative base for
comparing values of different estuarine habitat types

Anticipated Results

Results would provide an objective procedure for
assessing the functions and values of wetlands and other
estuarine habitats. A standardized procedure for assessing
functions and values would be established. A framework would be
provided for comparing relative values of different estuarine
wetlands and other habitats.

Management and Regulatory Activity Affected

The products of the assessments and research would
benefit the following regulatory activities:

1) dredge and fill activities (404 Programs);
2) development of mitigation plans;

3) development of restoration plans;

4) determination of cumulative impacts;

5) land acquisition programs.
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8 Estuarine Characterization

8.1 Information Needs

Several issues were raised by State and Regional
personnel with regard to characterizing estuaries (Appendix A).

l. There is considerable interest regarding methods to
measure or express the "health status" of an estuary. The Index
of Biological Integrity, used in freshwater, was mentioned as a
possible tool but work would have to be done to determine whether
this or other approaches are applicable to estuaries. Only one
of the difficulties in using a single index is the short-term
variability that estuaries experience. Others noted that
research should focus on identifying early warning indicators of
problems, especially those resulting from chronic effects of
toxics or changes in land use. It was noted, for example, that
it was extremely difficult to bring back seagrass beds which
bears out the adage, "An ounce of prevention is worth a pound of
cure." Thus, early indicators of problems would be extremely
useful. It was suggested that it would be helpful to have a
protocol for assessing the "health" of estuaries on a comparable
basis.

2. There is a critical need to develop an understanding
of the hydrologic and hydrodynamic processes of the coastal
estuarine and bay systems found in the Gulf of Mexico. These
differ from the classical "estuarine" systems described by
Pritchard inasmuch as there is little tidal forcing in the Gulf
systems. There, meteoroclogical events strongly affect advection
and residence time of surface waters. (Note: this is also the
case in selected estuaries in other parts of the country-).A
framework for characterizing and expressing the hydrodynamic
processes of these systems is basic to addressing questions _
related to salt water intrusion, overall water quality, nutrient
loading, and fate and effects of toxics.

3. A need was expressed for data management systems that
could be implemented at the state, regional or national level.

8.2 Current Programs That Address Information Needs

The workgroup on estuarine characterization was provided
with expanded summaries of ongoing programs designed to
characterize estuarine conditions. This review is not repeated
here but some of the major programs are provided as examples.

Several of the major ongoing programs are being conducted
by NOAA. For example, the Ocean Assessments Divigion within NOAA
is currently developing a national data base on characteristics
of about 100 estuaries accounting for 38% of either the
freshwater inflow or estuarine surface water area in each of the
three major coastal regions of the contiguous United states. At
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present physical, hydrologic, and land use data are being
gathered; economic and piological data will be added in the
future.

NOAA's Office of Oceanography and Marine Assessment has
peen coordinating a program tO develop indices of marine
degradation and to assess thell utility. Each of the eleven
indices proposed are constraineéd by the following design
criteria: socially relevant, Simple and easily understood by
laymen, scientifically defensible, quantitative and expressed
probabilistically, and acceptable in terms of cost.

NOAA's Ocean Assessments Division is currently
implementing a new program entitled the "National Status and
Trends (S&T) Program for Marine Environmental Quality". The S&T
Program involves a series of activities intended to quantify the
current status and long-term, temporal and spatial trends in the
nation’'s coastal and estuaring environments. To this end, the
program focuses on key contaminants, water quality parameters,
and biological indicators. NOAA's National Marine Pollution
Program Office and the U.S. Council on Environmental Quality are
also contributing effort towards the development of useful
indices of marine environmental quality. The Sea Grant Program
also has funded numerous studies that provide information on
estuarine characterization primarily with respect to the general

ecology of estuaries.

Under EPA's 3@1(h) prodram, municipalities which
discharge sewage toO marine w;ters and are granted.waivers from
secondary treatment are required to monitor a variety of
biological and chemical parameters. These data are input to
EPA's Ocean Data Evaluation System (ODES) data base and can be
used to help characterize estuarine and coastal areas. A data
base management system was developed as part of tbe CheS§peake
Bay Program and OMEP is in the process of developing a similar
system as a national data pase. Various other data basg systems
have been or are being developed for coastal and estuarine
systems. Examples include those developed for coastal Superfund

sites.

8.3 Research Needs

The workgroup OrI estuarine characterization chose to
consider the three broadly defined information needs identified
py State and Regional EPA personnel. These included methods of
evaluating estuarine gtatus, a classification scheme for

non-Pritchardian coastal embayments, and a m for .
apvironmental data on estuaries. syste accessing
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Problem Statement A

There is no widely accepted process by which managers can
assess estuarine status relative to protection of human health
and protection or restoration of biological resources.

Broad Objective Al. Develop indicators and a methodology with
which estuaries can be compared to one another so as to
help determine priorities for preservation, protection,
and restoration. The approach should improve technical
gyidance for more consistent management definitions of

unreasonable degradation®, i.e., to help decide when
something should be done.

Three specific objectives were identified.

Specific Objective 1l: Develop the indicators that will serve as
the basis for comparison.

The workgroup on estuarine characterization identified
two groups of potential indicators. The first group included
potential indicators for which there exists information on a
regional or national basis. The second group included those
potential indicators that were considered to be valuable and
whose use is worth pursuing, but for which data presently
available may be either limited or of poor quality. The two
groups were as follows:

Indicators for which information exists:

o pathogens, as represented by standard monitoring of
coliforms;

o concentrations of certain toxicants in marine food
organisms;

o dissolved oxygen;

o turbidity:

o estimated total loadings of nutrients and some classes
of toxice for coastal and estuarine regions, as

compared to estimated retention times for those
regions.

Indicators for which data are limited:

o body burdens of toxicants other than
FDA Action Limitg exist:

fecundity of key species over broag geographic regions:
disease incidence in key species over broad geographic
areas;

field and lab measures of early life mortality?
reproductive success of marine birds;

water column toxicity and pathogens in pathing waters
and shellfish.

those for which

00

000
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The workgroup recommended that assessments be made of
existing information in several areas:

1) characterize the status of estuaries on the basis of

2)

3)

4)

indicators for which data exist (first group): this
would involve establishing a data inventory for
estuaries so that information gaps in basic indicators
can be identified;

develop Risk Reference Dose values (of
carcinogenicity/toxicity) for chemicals commonly found
in fish and shellfish for which such values have not
yet been developed; such information is needed to
evaluate the human health implications of body burdens
of several toxics in fish and shellfish; a list of
candidate toxics should be developed;

collect and evaluate existing data on potential
indicators for which data have not been adequately
assessed;

utilizing existing information, develop an evaluation
procedure for estuarine environmental quality.

Several areas have been identified where additional
research is required:

1)

2)

3)

4)

5)

6)

develop better measures of shellfish pathogenicity:

derive hypoxic mortality and growth reduction curves
for sensitive fish and shellfish;

distinguish between effects of toxics and organic
enrichment on benthic community structure; such
information is needed to evaluate the utility of using
benthic community structure as an index;

develop and/or field validate potential indicators of
pollutant stress in sediments (e.g., Swartz amphipod
field bioassay):

identify "early-warning" indicators of effects;
changes in the indicators themselves should be
relatively inconsequential for the system as a whole
and should be detectable in advance of changes in

critical indicators or other key components of the
system;

obtain supplemental data with which to complete
evaluations or strengthen the use of potengial

jndicators cited in the 3rd a )
opjective 1. ssessment under specific
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Specific Objective 2: Develop a comparative methodology useful to
estuarine managers.

The principal objective is to develop a framework or
methodology which utilizes the indicators developed in specific
objective 1 to assess the health and condition of an estuary in
comparison to other estuarine and coastal systems. This is best
approached by conducting a series of assessments:

1) evaluate the utility of existing comparative
methodologies for use in assessing the status of an
estuary s health and condition as compared to other
estuarine systems; such methodologies could include
those developed for non-environmental issues (e.g.
economic indices):

2) adapt a method or combination of methods which would
achieve the stated objective.

Specific Objective 3: Apply the methodology to a regional or
national set of estuaries.

The objective here is to "field test" the methodology by
applying it to a regional or national set of estuaries. These
could include a well defined set of estuaries within a particular
geographic area (e.g., northeast U.S.) or estuaries selected from
various parts of the country It is recommended that the
estuaries include those in the OMEP Bays Program. This effort is
envisioned to involve primarily an assessment of existing
information on the indicators identified in specific objective 1
and applying the methodology developed in specific objectlve 2.
Some additional data may be required for specific estuaries to
facilitate the application of the methodology.

Anticipated Results

The primary products of the proposed assessments and
research will be a validated set of indicators that can be used
to evaluate the health status of an estuary and a comparative
methodology for applying these indicators.

- Management or Regulatory Area Affected

The products will be beneficial to state and federal
regulatory personnel involved in a wide range of activities
associated with estuarine management. These include:

1) permitting of dredge and fill activities and
impoundments:

2) developing technically sound mitigation requirements:?

3) cost:benefit analyses of estuarine rehabilitation
projects;
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4) management plans for estuarine systems supporting
multiple and potentially incompatible uses;

5) water quality based permit control for toxics and
nutrients in estuaries (NPDES, nonpoint sources);

6) remedial investigative studies and management plans;

7) fish and wildlife management plans;

8) environmental impact statement preparation and
evaluation.

Developing of a framework for assessing the status of
particular estuaries will aid in the allocation of resources for
study, restoration, and protection. It will help legislatures angd
the public understand the implications of estuarine conditions
and, thus, provide them with more consistent and reliable

scientific guidance as to what to do.

Broad Objective A2: Detect temporal trends in individual
estuaries 8O as To assess historical changes, protect
future conditions, develop early warning monlitoring

strategies, and evaluate success of
protection?restoration activities.

gseveral specific objectives were developed to address
this broad objective.

specific Objective 1: Identify estuaries experiencing rapid
change.

The workgroup ©On estuarine characterization recommended a
series of assessment activities to meet this objective:

1) contact state and Regional persognel to develop a list
of candidate estuaries where rapid change has or is
believed to b€ occurring; assessments of information
would be made on this selected set of estuaries with
emphagis on the information categories outlined below;

2) histofic data analysis on indicators developed under
broad objective 1l;

3) trends in fish/shellfish i
e ol 1 / , pollutant loadings, and

4) trends in closures of shellfish beds;
5) habitat loss;

6) chemicals and fogsils in sediment cores;
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7) land use changes:;
8) freshwater inflow and salinity changes.

Specific Objective 2: Use inter-estuarine comparisons to project
intra-estuarine trends.

The workgroup recommended that the following assessments
be made:

1) using existing knowledge regarding physical, chemical,
and biological characteristics of different estuarine
systems in different parts of the country, develop an
inter-estuarine classification scheme;

2) apply indicators and rank estuaries by "health status"
within classification types:

3) for each classification type, develop descriptions of
the generic characteristics of "health status" ranging
from estuaries judged best to worst.

Specific Objective 3: Identify critical species most sensitive to
man-induced alterations.

The workgroup recommended that an assessment be @ade to
identify species that fit two key criteria: a) they are lmportant
to the public, b) they are sensitive to man induced changes.
Lists of such species would be developed on regional and national
levels.

There are only limited data on some species which are
believed to be sensitive to man induced changes. Where
additional documentation is required, it is recommended that
consideration be given to carrying out the necessary studies.
These might involve a series of challenge experiments.

specific Objective 4: Relate indicator trends to man induced
changes.

. The workgroup recommended that simple models be
validated. These include models of historic indicator trends as
they rglate to measures of man induced change. Basically, this
would involve a synthesis of information gathered under specific
objective 1, "Identify estuaries experiencing rapid change."

specific ObJjective 5: Evaluate the success of regtoration and
protection programs.

The ability to assess temporal trengs in estuaries using

lear vaj
he approaches outlined above has ¢! ue for ev X e
:fficzgy of restoration and protection programs. 1+t ?;uatlng th

62



recommended that the methodology be applied to selected Programs
in order to assess the effectiveness of these programs and to
provide additional information on the potential usefulness of the
methodology.

Anticipated Results

The products of this work will include approaches for
assessing the temporal changes within estuaries and for relating
those changes to man-induced activities.

Management or Regulatory Area Affected

The management and regulatory areas affected are the same
as those outlined under broad objective Al. The products of the
research and assessments under A2 will be particularly beneficial
to managers who wish to determine which estuaries are
experiencing rapid adverse change and should be targeted for
protective strategies. In addition, the approaches will assist
managers in demonstrating the degree to which estuarine systems
are being maintained or enhanced and at what rate. The work woulgd
also serve to establish what rates of recovery can be expected

following control or mitigation measures.

Problem Statement B

There is no hydrodynamic classification scheme that
characterizes circulation in non-Pritchardian coastal embayments.

Broad Objective Bl: To develop a hydrodynamic classification that
can be employed to understand the effect of circulation
on saltwater intrusion, particle distribution, and the
spatial distribution of living resources in
non-Pritchardian estuaries.

Three of the specific objectives identified by the
workgroup are presented below.

Specific opjective l: Identify the hydrodynamic parameters that
would be used in the classification scheme.

The workgroup recommended that the following assessments
be made using existing information.

1) screen non-traditional systems to develop
geomorphological groupings;

2) discern the relation between data on salinity and

meteorologic/nydrologic, tidal, ang ometric
d ge t
parameters characteristic of the estuariesol
L]
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3) using the information generated by the first two
assessments, identify the parameters that would be
used in the classification scheme.

The workgroup recommended that the information generated
on geomorphological groupings and hydrodynamic parameters be used
to establish long-term monitoring sites for salinity, wind, water
level elevation, and currents.

Specific Objective 2: Adopt or develop representative real-time
hydrodynamic models for each geomorphological grouping.

The workgroup recommended that the following activities
be undertaken based on an assessment of available informatiqn:

1) assess applicability of existing models for the
various geomorphological groupings;

2) adopt or modify existing models where possible;

3) assess adequacy of existing data for model !
calibration/verification; if data are judged to be
inadequate, design and implement appropriate data
acquisition programs;

4) calibrate and verify the model(s): test model(s)
applicability to other estuaries within the same
geomorphological grouping.

The workgroup noted that in the event that no existing
models are available for adoption or modification, then an effort
would be needed to develop a new one. The need for such an effort
should be carefully reviewed based on the evaluation of existing
models and the efficacy of developing a new model.

Specific Objective 3: Develop an approach that can be used to

estimate the dynamics of particle transport in
non-Pritchardian estuaries.

The workgroup recommended that available information be
assessed and the models developed under specific objective 2 be
used to examine the time scales associated with short and
long-term particle transport in non-Pritchardian estuaries. An
assesgment should be made concerning the ability of existing
models to predict the behavior of particles in these systems.

It is anticipated that there may be a need to develop
sediment resuspension, transport, and deposition submodels for
these systems. Assuming that progress can be made in the first
two specific objectives, then consideration can be given to the
development of the particle transport and fate models.
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Anticipated Results

Products will include: a) a hydrodynamic classification
scheme for non-Pritchardian estuaries; the scheme will infer
general circulation characteristics and provide the framework for
estimating more detailed circulation features from systems that
have been modelled; b) real-time hydrodynamic models for
geomorphological groupings of non-Pritchardian estuaries;

c) sediment transport and fate models for non-Pritchardian
estuaries.

Management or Regulatory Activity Affected

The products will be beneficial to those State and
Regional personnel responsible for management of non-Pritchardian
estuarine systems. Such systems are typically found in the Gulf
of Mexico but occur elsewhere within the United States. The
specific regulatory and management areas affected are the same ag
those already described under Broad Objective Al.

Problem Statement C

At present, no adequate system exists for accessing
environmental data on estuaries that have been collected through
a variety of State and Federal monitoring and experimental

programs.

Broad Objective Cl: Improve access to environmental data on
estuaries.

Two specific objectives were identified.

Specific Objective 1: Develop an accessible datapase locator
indexed by both subject category and region.

The objective is to develop a document that would list
sources of information and contacts regarding how and where to
access environmental data. This would involve an assessment of
available information and contacting state and federal agency
representatives.

Specific Objective 2: Develop approaches using uniform or
convertible data codes and formats to facilitate the usge
of environmental data from various sources.

The workgroup recommended that two approaches be
considered for meeting this objective:

1) develop software systems to read a

nd i
used data formats; write commonly
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2) create %nteragency task force to inform data users of
conversion system availability and encourage adoption
of a single format.

Anticipated Results

. ?he products will be tools that will enable investigators
to identify sources of environmental information and access such
data using a common format.

Management or Regulatory Area Affected

The tools will be helpful to technical personnel involved
in all aspects of estuarine environmental management where data
acquisition from existing data bases is required.
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APPENDIX A: TRIP REPORTS



Charles A. Menzie and Associates
P.O. Box 1827

Westford, MA. 21886

(617) 692-7596

To: Vic Bierman, Dick McGrath

From: C. Menzie

Date: Sept 5, 1985

Subject: Trip Report for EPA Regions I and II (May 29, 1985)

The objective of this visit was to meet with EPA and
state personnel to learn about paraticular estuarine problems
encountered in Regions I and II and to obtain input regarding
rsearch needs. This information will be used to help develop the
estuarine research strategy within the EPA's Office of Research
and Development. Input from regional and state personnel is
considered critical to the strategy inasmuch as these individuals
are the eventual users of the research outputs.

Meetings were held with the following: EPA Region I and

II and the States of Connecticut and New York at Boston, MA. The
overall visit was coordinated by Dr. Mike Connor of EPA Region 1I.

Issue Identification and Information Needs

Several issues were identified as particularly important
in Regions I and II. These are described below:

1. Microbial Contamination of Shellfish and Swimming
Waters: this was considered one of the highest pri9r1t¥ issues.
Such contamination affects numerous uses of estuaries in the
northeast. There is a clear need for appropriate indicators of
health risks. There is a need for informatign on_whe@her the
relationship between indicator levels anq risks is linear or
displays a threshold level. Info;mation is needed on the fatg of
the microorganisms and how fate is affected by suspended sediment
load and other physical or chemical factors. Information is
needed on how microorganisms are taken up by shellflsh,_l.e.
directly from the sediment, from water, or bgth- Depending on how
microorganisms are taken up, §nd on the spat}al and_temporal
variability of the microorganisms in the marine environment,
information and guidance are needed on appropriate sampling
strategies. Information is needed on the effects of soil type and
land use on the apparence of microorganisms in the water.
Information is needed on wastewater system designs that can be
affective in reducing levels of microorganisms (e.g. septic
tanks, CSO designs, catchment basins). Information is needed on
the effectiveness of chlorination on reducing actual health

risks.



2. Toxic Contamination: this is also considered to be a
high priority issue with high visibility in the northeast.
Information is needed on human health impacts of chronic low
doses of organic toxics in seafood. Information is needed on
biological effects of toxics on reproduction of marine organisms,
and development of diseases in organisms as a result of elevated
body burdens of toxics and their metabolites. It was noted that
in estuaries, metals levels often exceed EPA Water Quality
Criteria. Information is needed on the actual biological effects
of metals copper and Silver at concentrations above 1-2 ppb.
Information is needed on the importance of metal speciation; can
the effects be predicted? Whole effluent toxicity testing needs
to be field validated for estuaries. Information is needed on
possible synergistic effects among toxics or between toxics and
reduced oxygen levels.

Information is needed on where monitoring assessment
should be made in estuaries, i.e., sediments, water column, body
burdens. Information is needed on the transport of suspended
sediments and the role this has in the transport of toxics in

estuaries.

3. Eutrophication: this is a problem in some coastal
areas and is a particularly problematic for western Long Island
Sound and embayments located around some of the major
municipalities (e.g. New York City). Information is needed on the
seriousness of eutrophication-related effects on estuaries in the
northeast. What are the effects on anoxia and changes in food
web? Simple measures to assess the health status of the estuary
are needed. The establishment of "ecological standards" would be
helpful. Information is needed on the effects of eutrophication
on commercial and recreational species of fish and shellfish.



Charles A. Menzie and Associates
P.O. Box 1027

Westford, MA. £1886

(617) 692-7596

To: Vic Bierman, Dick McGrath

From: C., Menzie

Date: May 6, 1985

Subject: Trip Report for EPA Region IV (April 25 to 26, 1985)

The objective of this visit was to meet with EPA
personnel to learn about particular estuarine problems
encountered in Region IV and to obtain input regarding research
needs. This information will be used to help develop the
estuarine research strategy within the EPA's Office of Research
and Development. Input from regional personnel is considered
critical to the strategy inasmuch as these individuals are the
eventual users of the research outputs.

Meetings were held with the following: EPA Region IV at
Atlanta, GA and Region IV Environmental Research Group at Athens,
GA. Summaries of these discussions are pesented below and are
supplemented with information provided in reports and documents
furnished by Region IV personnel. The overall visit was
coordinated by Reginald Rogers of EPA Region IV.

EPA Region IV at Atlanta, GA

Discussions were held with Reginald Rogers, Bob Howard,
Ted Bisterfeld, Bill Kruczynski, Lee Pelej, and John Marlar. A
number of issues were discussed; these are summarized below.

1. Land use impacts: this was identified as one of the
most important factors affecting estuaries within Region 1V.
Reference was made to the large scale clearing activities in
coastal North Carolina associated with the establishment of
"“megafarms” some of which can amount to 22,000 acres. Urban and

residential development are also placing pressures on the
estuarine systems and are resulting in losses of wetlands. One

aspect of the land use issue is the effect on nutrignt'loading to
the estuaries especially from nonpoint sources. This is

discussed below under "nutrients”.

It was noted that declines in fisheries were probably
related to losses of wetlands. A major current problem with
regulating land use as it relates to wetlands loss is that
proposed projets are handled in a piecemeal fashion. It was
suggested that it would be useful to document piecemeal loss of
wetlands and relate this to decline in fisheries.

Changes in hydrologic conditions associated wth changes
in land use are believed in some cases to be as and perhaps more
important than changes in pollutant load to the estuaries. It



was suggested that there is a need for upland hydrologic models
that can be tied to or used in conjuction with estuarine
circulation models. Discussions are underway with the Army Corps
of Engineers concerning such models.

It was acknowledged that EPA had only a "secondary"
handle on dealing with land use issues. The state of North
Carolina has been in the process of developing an approach for
dealing with these problems. Region IV personnel indicated they
were quite concerned about the long-term effects of large scale
changes in land use.

2. Loss of seagrass habitat: this was identified as
another critical issue within Region 1IV. There are obvious
similarities between this problem and the Chesapeake Bay
experience. It has been possible to document changes (e.g.
losses) of these beds but it has not been possible to determine
the causal mechanisms. This is an area where research is needed.

3. Nutrients: nutrient loadings from point and nonpoint
sources were identified as a concern and was linked, in part, to
the general land use problem. One issue in particular that was
mentioned was the change from detrital based to phytoplankton
based food webs within estuaries. A need was identified with
regard to being able to relate nutrient/biota relationships to
changes in land use. It was also pointed out that with regard to
*nitrogen removal", some states within Region IV want to limit
nitrogen input. EPA Headquarters has taken the position that they
are not willing to help fund systems to limit nitrogen if it
can't be shown to be clearly impacting the estuarine environment.
Also, Headquarters has not and can not identify any situation
where they believe nitrogen removal is warrented.

4. Health status of estuaries: a need was identified with
regard to being able to assess the health status of an estuary.
It was noted that research should focus on identifying early
warning indicators of problems, especially those resulting from
chronic effets of toxice or changes in land use. It was noted
that it was extremely difficult to bring back seagrass beds which
leads to the adage, "An ounce of prevention is worth a pound of
cure." Thus, early indicators of problems would be extremely
useful. It was suggested that it would be helpful to have a
protocol for evaluating an estuary.

5. Wetlands/wastewater treatment: it was noted that some
wetlands can have or play an important role in wastewater
treatment. If this role can be further demonstrated and
documented it would help establish the beneficial aspets of
wetlands within residential developments angd help support the
case for preserving them. In addition, information was needed on
ways to sort out how and when tO use wetlands for wastewater
treatment. Region IV is actively assessing the role of wetlands
treatment.
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. . 6. Toxics: it was noted that toxics were not as major an
i1ssue 1n Region IV as they were in some other parts of the
couptry although mercury in the St. Johns River and inputs of
agricultural chemicals were mentioned. However, it was noted
there is a need for appropriate estuarine/marine bioassays with
particular reference to the short-term chronic bioassay.

7. Shellfish contamination: a desire was expressed for
better indicators (than fecal coliform) of contamination of
shellfish and recreational waters. More study is needed to
distinguish nonpoint vs point socurces resulting in closures of
shellfish areas.

8. Information dissemination: it was noted that the
dissemination of information concerning applicable estuarine
studies in other areas was not efficient. This decreases the
overall utility of those studies. It was suggested that a better
mechannism be developed for disseminating appropriate information
to appropriate EPA and state personnel. The MMS OCS program was
mentioned as a good example of an information dissemination

program.

9. Program integration: it was noted that EPA has a
variety of regulatory programs that relate to estuaries. It
would be useful if there could be better integration of these
programs so that they address the estuary as a system.

EPA Region 1V, ESD Laboatory

Discussions were held with Lee Tebo, Bill Peltier, Paul
Frey, Bill Walker, and Ron Ragche; Reg Rogers EPA IV,'Atlanta
also participated in the meeting. A number of the p019ts
presented above were also raised at this meeting and will not be
repeated. Additional issues that were discussed or expaned upon

are presented below.

1. Wastewater discharges: there is a nged for more
precise detection of fate and effects; dye studies are considered
critical. Problems are encounted when attempting to delineate
the effects of individual discharges in situgtlons where there
are multiple discharges as well as in assessing the cumulative

effects of the multiple discharges.

2. Toxics: a number of issues were identified as
outlined below:

o techniques (bioassays) were needed to get answers
quickly;

o techniques and methods should be simple and cost
effective but should have good technical basis and
adequate documentation; very sophisticated approaches
are difficult to implement at the regional or state
level;



o there is a need for information concerning the
bioavailability of toxics in sediments; this area of
research should be emphasized especially with regard
to uptake of contaminants in brackish water situa-
tions;

0o there is a need for sediment criteria:

o there is a a need for information concerning the
"significance" of body burdens of toxics;

o there is a need for better sampling methods for
quantifying nonpoint sourcecs:; these methods need
to be simple to use;

3. Methods: a recurrent theme in the discussions was the
need for "quick and dirty" but sound methods for going in and
assessing the health status of the estuary with the objective of
identifying problem areas. One area mentioned with regard to
such tools related to the use of chlorophyll a.



Charles A. Menzie and Associates
P.O. Box 10827

Westford, MA 01886

(617) 692-7596

To: Vic Bierman, Dick McGrath

From: C. Menzie

Date: May 6, 1985

Subject: Trip Report for EPA Region VI, Texas and Louisiana
(April 22 to 24, 1985)

The objective of this visit was to meet with local, state
and federal personnel to learn about particular estuarine
problems encountered in Region VI and to obtain input regarding
research needs. This information will be used to help develop the
estuarine research strategy within the EPA's Office of Research
and Development. Input from regional and state personnel is
considered critical to the strategy inasmuch as these individuals
are the eventual users of the research products.

Meetings or telephone conversations were held with the
following: EPA Region VI, Texas Department of Water Resources,
Texas General Lands Office, Texas Department of Health (Shellfish
Sanitation Division), Louisiana Office of Water Resources, Center
for Wetlands Resources of Louisiana State University and
Louisiana University Marine Consortium. Summaries of the
discussions with each of these are presented below but first some
general information is presented to illustrate the range of

conditions found in Gulf of Mexico systems.

The Gulf of Mexico is represented by many diverse
estuarine systems. The climate ranges from hu@id to grid and
from temperate to tropical, some systems experience ll;tle
freshwater inflow while others such as the deltaic p}aln of the
Mississippi receive a considerable volume, and the size of the
estuaries varies from very small to one of the 1§rgest.1n the
United States. Deegan and Day'(1983) have descrlbed.SLx
geomorphologic types of estuaries in the Gulf of Mexico:

o Drowned lacustrine plain - typified by numerous
mangrove islands surrounded by wide shallow submerged

areas;

o Drowned alluvial plain - drowned river mouths;

o Drowned calcareous plateau - typified by irregular
steep coastline with broad shallow offshore plateau;

o De;taic coastal plain - typified by extensive low
lying emergent vegetation areas, shallow mud bottom
bays, turbid water, and little seagrass development;

o Chenier plain system - formed by marine reworking of



recently deposited river sediments and usually found
adjacent to and downcurrent from deltaic systems:

o Strand plain systems - formed by development of
offshore sand barriers which enclose bodies of water.

EPA Region VI

Weather-related problems prevented a scheduled meeting
with Region VI personnel with the exception of Kathy Gillmore
with whom I met in Louisiana. The following EPA Region VI
personnel were contacted by telephone in order to discuss
estuarine related issues: Phil Crocker, Bob Vickery, Rus Bowen,
and Barbara Keeler. Results of these discussions are summarized
below.

l. General: It was clear from these discussions that
estuarine issues along the coasts of Louisiana and Texas differ
in emphasis from those identified in Regions in the northeast andg
northwest United States. The major issues along the Texas and
Louisiana coasts are related to the physical and chemical habitat
of the estuary and adjacent wetland/marsh regions. In particular,
wetland and marsh loss and/or formation is probably the single
most important issue. For example, due to past practices related
to canal construction and control of freshwater outflow in
Louisiana, it is estimated that this state is losing
weland/marshes at a rate of 46.8 square miles per year. Other
issues discussed with Region VI personnel included wasteload
allocation and toxics. Much of the detail on these is presented
in the discussions with state and university personnel.

Two general comments were made with regard to research
needs. One was that research should be tied to management
initiatives. Another related to a question concerning the
relative roles of the EPA laboratories (including Gulf Breeze)
and the regions in the research.

2. Wetlands/marshes: As noted above this has been a
major issue in Region VI. Particular concern was expressed
regarding the impacts of ©0il and gas canals on wetland and marsh
loss in coastal Louisiana. A critical issue related to this is
what constitutes good mitigation. It was pointed out that there
are a number of gmall projects bing conducted on mitigation but
that there has been no concerted effort to bring the results of
these various efforts together. 1In part, as a result, EPA
personnel are uncertain about what to recommend in terms of
mitigation related to maintaining or enhancing the wetland and
marsh areas. Such measures might involve backfilling channels
but there are numerous questions related to the type and depth of

material to be used and the appropriateness of filli
channels. 1In addition, it is difficult o a:seszltéggiggzzicgéar

channels. It was sudgested that it woulq .
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the systems and success or failure of various mitigation measures
in order to develop a mitigation guidance document for estuarine
wetlands and marshes.

o The role of freshwater inflow has been identified as a
critical issue along the entire coastline. It has become a
sensitive political issue especially in Texas. Competition for
freshwater pits estuarine needs (overall quantities and seasonal
fluctuations in freshwater input) against those of upstream users
(especially those who want to establish permanent recreational
reservoirs.) It was suggested that freshwater inflow issues are
more of a management problem than a research problem. However,
it was also noted that better information was needed on the
optimum salinity ranges of estuarine species.

3. Wasteland Allocation: It was noted that a
considerable amount of work on wasteload allocation was being
done in relation to BOD and NH3-N but that toxics (especially
metals in certain areas) have been largely ignored.

4. Toxics: It was acknowledged that there may be
problems with toxics in some coastal systems. This is detailed
further in the discussions with the state and university
personnel. Several comments were made regarding research needs
related to toxics. These are summarized below:

o There is a need to understand better the fate of
pollutants in waters of different salinities;

o There is a need for marine water quality criteria and
sediment criteria;

o0 There is a need for information on the form and
availability of toxics in marine systems;

Appropriate bioassay methods need to be developed for
marine and estuarine systems. It was noted that the
present ERL-N approach was interesting but that it was
not a proven technique in all areas of the country.
case studies were needed in different areas.

o It was noted that the water quality based permit
approach to toxics %n estuaries sounded like a very
good idea but that implementation of this approach
would be difficult and might only apply in certain
situations.

Texas Department of Water Resources (and other departments)

Meetings were held with the following individuals: Jeff
Kirkpatrick, Gary Powell, Bruce Wiland, Larry Hauck, David Brock,
B.R. Crittendon, and D. Buzan.



1. General: Four general environmental areas that were
discussed include freshwater inflow, waste load allocation,
closures of shellfish beds, and toxics. Freshwater inflow has
been a major issue with regard to the health and productivity of
Texas estuaries and has been the focus of much research. Broadly
considered, freshwater inflow has been viewed as the single most
important factor affecting the salinity characteristics of the
estuaries as well as nutrient input. Local concerns have not
been that there is too much nutrient input to the estuaries but
that there may be too little due to upstream diversion of
freshwater; periodic flooding of marshes due to freshwater inflow
has also been considered as an important source of nutrients.

The Texas Department of Water Resources has developed a strategy
for maintaining or enhancing the integrity and productivity of
estuaries based on annual and seasonal freshwater flows. The
inflow of freshwater is viewed as critical to the production of
key fish and shellfish as well as for survival of marshes and
wetlands.

Waste load allocation has focused on Biochemical Oxygen
DPemand. There have been no attempts to conduct waste load
allocations for toxics. The Houston Ship Channel is recieving
attention with regard to oxygen levels and the degree to which
water quality criteria (1.0 mg/l oxygen) can be met with more
stringent controls on discharges. There has been considerable
debate over the benefits of trying to reach a 1.0 mg/l criterion
for oxygen in the upper portion of the confined channel. The D.O.
criterion for the mid-portion of the confined channel is 2 mg/1
while that of the lower portion of the confined channel is 4.9

mg/1.

Approxiamately one-third of Texas' estuaries are closed
to oyster shellfishing due to microbial contamination or the
potential for contamination. There was a recent outbreak of
cholera that was believed to be related to oysters in Galveston
Bay.

Toxics have received some attention in several systems
along the Texas coast. These include the Arroyo Colorado Segment
2201, Corpus Christi Bay and Corpus Christi Inner Harbor Segments
2481 and 2484, and Neches and Sabine Rivers Segments 09601 and
@501. It is acknowledged that other systems (e.g. Houston Ship
Channel/Galveston Bay) probably contain various toxics due to the
presence of many industrial discharges.

These four environmental issues are discussed further
below.

2. Freshwater Inflow: As noted above this has been one of
the major issues in Texas. Several major gtudies have been
conducted to examine the effects of freshwater inflow on bays ang

estuaries. These wWere directed by Texas Senate Bill 137, 64th
Texas Legislature. Analyses were conduc !
tﬁ’é fol.igwing objectives; ted on seven systems with
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O Describe and quantify the freshwater inflow/salinity/
biological relationships of the estuarine environments;

© Estimate the annual and seasonal freshwater inflows
associated with the production of finfish and shellfish
at observed historic levels.

In order to estimate the influence of freshwater inflows
on estuarine ecosystems several assumptions were made. A main
premise is that the relationships and interactions between
freshwater inflows and estuarine productivity can be indirectly
examined through analysis of the following key indicators:
frequency of delta marsh inundation, salinity near major
freshwater inflow points, historical commercial harvests of
estuarine-dependent fish and shellfish. Freshwater inflow needs
were developed for three alternatives: subsistence, fisheries
harvest maintenance, and fisheries harvest enhancement. It was
also noted from these studies that, "In addition to freshwater
entering an estuary in the needed volume and at the appropriate
time, it is also necessary that the inflows be relatively free of
toxic pollutants and contain sufficient nutrient materials to
insure continued reproduction and growth of estuarine organisms.”

Several important research issues were raised during the
discussions of freshwater inflow and are presented below.

o Recycling of nutrients within the system has been
difficult to quantify and makes it difficult to assess
nutrient input "needs" to Texas estuaries;

Urbanization is causing problems with regard to
assessing the relationships between freghw§ter inflow
and estuarine health and production. Thls.lncludes
possible impacts of nonpoint sources, toxics, and
wastewater inputs. The effects of these on estuarine
health must be better understood:

The freshwater inflow/salinity regression equations
developed by the Department of Water Resources have
been criticized and there is need for technical
support relating freshwater flows to salinity
characteristics in estuaries of the Texas Gulf Coast;

o The regression equations used by the department to
relate fishery (e.g. shrimp) yields to freshwater
inflow have been criticized. There is a need to
develop a better understanding of these relationships
and to develop appropriate methodologies for relating
biological conditions to physical and chemical
factors.
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The department has been working with an estuarine
ecosystem model "ESTECO" in order to examine relationships among
freshwater inflows, nutrient loadings, and overall health and
production of the estuaries. They have had only marginal success
with this model to date. It was described as "bulky and
difficult to use". In addition, there are problems with
inadequate data especially as these relate to rate processes and
verification of the model. I was provided with a list of research
needs with regard to "Estuarine Research Models". These are
presented below:

o Better measures of benthic biomass are needed which
inlude micoorganisms as well as standard macrofauna.
How much of the sediment TOC is alive and how do
we partition what's in the sediments into
a) contributors to nutrient dynamics and b) nutrient
storage?

o If the sediments are conceived as a flywheel or
battery for the ecosystem - what are the parameters
of input needs, depletion rates, etc.?

o How should oyster reefs and seagrass beds be
incorporated into estuarine models?

o How many migratory animals (e.g. fish) are there? Do
they cover the entire estuary? How much material do
they export from the estuary?

o Can we classify areas within an estuary efficiently
with respect to habitat types in a way that would fit
in with modelling?

o How do we deal with detritus in nutrient budgets and
processes? How do we measure detrital mass?

© What kind of diurnal patterns occur during different
seasons?

3. Waste load allocation: As noted above, waste load
allocation has focused on BOD. There have been no attempts to
conduct waste load allocations for toxics. Exerpts from the 1984
Water Quality Inventory are presented below to give an indication
of the degree of wastewater discharge problems and wasteload
allocation activities in selected systems:

Nueces-Rio Grande Coastal Plain - classified as water
quality limited based primarily on historical violations of D.O.
standard. Nutrient enrichment (phosphorus and nitrogen) promotes
high primary productivity with algal metabolism contributing to
periodically depressed D.0O. This occurs Primarily in the tidal
portion of the segment where a number of figh kills have
occurred. A number oOf toxics have been Observed (discussed
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below). An Oxygen resource model and waste load evaluation are
currently being developed. Municipal effluents appear to be the
major contributor of nutrients and oxygen-demanding substances.

. San Antonio River Basin - classified as water quality
limited. The river experiences generally poor water quality
conditions (low dissolved oxygen) throughout the upper 60 miles.
Problems include elevated nutrients, dissolved solids, and fecal
coliform. Treated municipal wastewater appears to be the most
significant contributor. A wasteload evalution has been approved
requiring treatment level of 5mg/1 BOD and 3mg/l ammonia N.

San Jacinto - Brazos Coastal Basin - classified as water
quality limited. Disslved oxygen levels are occasionally below
4mg/l. Total and ortho-phosphorus levels in water are
persistently elevated, and inorganic nitrogen levels are
frequently elevated.

San Jacinto River Basin - Water Quality progressively
deteriorates toward the lower part of the basin, especially in
the Houston Ship Channel, due to the large quantity of industrial
and municipal wastewater discharges, urban runoff, and nonpoint
source loads from the Houston metroplex. (See below for
discussion of wastewater treatment for Houston Ship Channel.)

Neches~Trinity Coastal Basin - The lower portion of
Taylor Bayou experiences persistently low dissolved oxygen levels
and high nutrient levels. The exact causes of these poor water
quality conditions have not been evaluated. The lower tidal
segment is condsidered water quality limited. Studies to examine
the relationships among dissolved oxygen, benthic demand,
background BOD, and macrophytes were recommended by the wasteload

evaluation.

The Houston Ship Channel which feeds into upper Galveston
Bay has posed problems with regard to achieving water quality
criteria. A general plan of study has been developed by the Texas
Department of Water Resources. Several components of this study
plan remain to be determined and were identifid by department
personnel as areas where additional research was needgd for the
channel in particular and estuaries in general. Thse include:

o Nitrifier Study = ;o quantify the number of
nitrifiers; data will be utilized to verify model:;

o Benthic Study - to quantify benthic oxygen demand and
ammonia source rates for use in the water quality
model;

o Reaeration Study - to quantify reaeration for use in
the water quality model. The department is also
interested in studies involving instream aeration
technologies.
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A general issue that has been raised is the relationship
between improving water gquality in the Houston Ship Channel and
benefits in upper Galveston Bay as well as the side bays
(tertiary estuaries). The Department feels that these
relationships must be better established in order to defend more
stringent discharge requirements.

4. Shellfish Beds: As noted above one-third of the
shellfish beds are closed due to potential microbial
contamination. Richard Thompson of the Shellfish Sanitation
Division of the Texas Department of Health indicated that there
has been considerable discussion concerning the adequacy of the
fecal coliform indicator and expressed a desire to have better
indicators including those that address viruses. He referred to
the joint EPA/NOAA program involving enterococci. His personal
feeling was that it may not be possible to come up with a single
“magical” indicator but that combinations of indicators may need
to be developed on a regional basis.

5. Toxics: As noted above, toxics (priority pollutants)
have been looked for and found in several systems. The Department
established criteria for determining if these toxics were of
primary or secondary significance and summarized this information
for three riverine/estuarine systems as presented below.

Number of Toxics
System Primary Significance Secondary Significance

Corpus Christi

Bay/Inner Harbor 11 7
Arroyo Colorado 17
Neches/Sabine Rivers 11 8

Metals, phthalate esters, and PAHS were amoung the toxics
considered significant in the Corpus Christi area; chlorinated
solvents, phenols, metals and pesticides were considered
significant in the Arroyo Colorado while metals, phthalate esters
and pesticides were considered significant in the Neches/Sabine
Rivers. The 1984 water Quality Inventory pointed out a number of
sources for toxics to Texas estuarine areas. The following exerpt
is taken from the description provided for the Nueces-Rio Grand
Coastal Basin, “"Elevated levels of arsenic, DDD, chlordane,
lindane, heptachlor. tetrachloroethylene, and trichloroethylene
have been detected in water; elevated levels of copper, mercury,
DDE, and chlordane have been found in figh tissue. Agricultural
runoff is the suspected source of most of these contaminants,
althqugh no specific nonpoint sourcs have peen identified. The
;ignxfxcancs of these contaminants has not been adequately

etermined.
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' The presence of toxics was noted throughout the Water
anl}ty Inventory. However, it was also noted that the ‘
significance of these inputs was not known. Sources of toxics
have been generally described as "agricultural, industrial, urban
runoff, etc.". Mass loadings have not been estimated. While the
presence of toxics is recognized, and ongoing studies are
planned, this general environmental issue has not been a primary
focus of studies in Texas estuaries or in waste load allocation
considerations to date.

Louisiana Department of Environmental Quality

Discussions were held with Dugan Sabins and Robert
Hannah. The following general environmental issues were
discussed - coastal wetlands, water quality problems, research
needs.

1. Coastal Wetlands: The significance of wetlands loss
was emphasized and the following is taken from material provided
by the Loiusiana Department of Natural Resources. Louisiana
represents one of the most extensive regions of marsh and wetland
in the United States. Louisiana contans 41% of the nations
coastal wetlands and 25% of all wetlands in the nation making it
one of the largest and richest estuarine areas in the world. As
noted earlier, Louisiana is experiencing a serious loss of
wetlands and marshes (46.8 s8q. miles per year or 8.6%). Between
1956 - 1978 the Department of Natural Resources noted that
national wetland losses totaled 11.5 million acres which is
equivalent to 14 times the size of Rhhode Island.. In Louisiana,
183,200 acres of saltmarsh was converted to open bays.' Swamp
losses in the lower Mississippi Delta (Louisiana, Mississippi,
and Arkansas) have totaled 4.5 million acres.

The Department has indicated that The Louisiana coastal
land loss may be caused by both natural and man made forces

including:

o natural phenomena of subsidence, sea level rise,
storms, erosion, and lack of sedimentation;

o man made causes associated with dredging and spoil
disposal, saltwater intrusion, draining and filling,
levees, canals, mineral extraction, agricultural
practices, and industrial and urban expansion.

The Department of Natural Resources has pointed out that
wetlands losses can mean losses in fish and wildlife resources as
well as direct disruption of man's activities by increased
flooding and pollution from the loss of the protective functions
of wetlands in providing buffer from storms and a filter for
pollutants.

A-15



The numerous canals created by the oil and gas industry
have been identified as one of the major causes of wetland loss.
In addition, these canals exacerbate anoxic conditions within the
marsh systems. Dugan Sabins discussed the Mississippi River
diversion projects proposed by the Corps of Engineers. These
projects would involve discharging freshwater from the river to
the upper reaches of the coastal marshes. This is expected to
offset salinity intrusion to some degree and alo provide sediment
to the marshlands. The Corps has prepared Environmental Impact
Statements for these projects.

One issue that must be considered with regard to any of
the diversion projects is the introduction of toxics and
pathogens associated with river water and sediment to the marsh
and open water regions. At present there is a major accretion of
marsh and wetlands in the Atchafalaya River Delta. This river
basin itself supports an important fishery for crawfish.

The state is also using vegetation as indicators for
coastal marsh/salinity types and this information serves as a
management tool and a means of assessing the status and change in
status of coastal wetlands. Much of the work related to this has
been done by Louisiana State University and the Louisiana
Department of Wildlife and Fisheries.

2. Water Quality Problems: Several general water

quality problems were identified. These are associated with a
broad range of causes including saltwaer intrusion, nonpoint
sources, industrial and mumicipal point source discharges, and
heavy residential development in certain areas. The state has
been studying problems in several systems. Three of these are
discussed here to illustrate the kinds of problems that are
occurring: Lake Pontchartrain, Calcasieu Lake, and the Barataria

Estuarine Complex.

The Louisiana Department of Environmental Quality Water
Pollution Control Division has reported interim findings for a
water quality investigation of Lake Ponchartrain. The
conclusions are summarized below:

o Levels of toxic substances in the lake are not
condigered deleterious to aquatic organisms or human

health;

© the lake chronically receives input of a broad
spectrum of conaminants associated with urban,
domestic, and commercial develoopment. Most impacted
are nearshore areas near mouths of major drainage ang
navigation canals:

A-1l6



0 higher levels of nutrients and oxygen consuming
sgbstances have been associated wih sewage input while
higher levels of chemical contaminants are associated
with areas receiving urban runoff and greater
industrial development:

© areas of low benthic diversity have been observed.
These are believed to be associated with salinity

stratification and oxygen depletion rather than toxic
contamination;

0 large areas of the southeastern and east central
regions of the lake are subject to severe dissolved
oxygen depletions in the lower water column in the
warm water months. Anoxic conditions result from
non-mixing characteristics brought by pronounced
salinity stratification associated with the intrusion
of highly saline waters from the Gulf of Mexico via
the Mississippi River Gulf Outlet;

o the lake is not "dying" but is impacted by many
man-made influences, many of which can and must be
reversed, if the lake is to remain an important
natural resource.

Another pressing issue associated with Lake Pontchartrain
is the extensive development that is currently taking place along
the northern shoreline. This activity is increasing runoff to
the lake and is also placing increasing demands on sewage
treatment facilities. There is concern that this rapid
development will exceed the capacity of the local treatment
facilities; development around the lake has also resulted in the
destruction of much wetland. A water quality effect from loss of
wetlands is the reduction of a buffer zone between open waters
and developed areas on higher ground. In this respect, the
interim report noted that loss of wetlands has expedited the
increases in turbidity and pollutant levels that have occurred

during recent years.

The Calacasieu Lake system receives discharges from large
industrial point sources and is experiencing a variety of water
quality problems, particularly with low dissolved oxygen. These
are associated, in part, with tbe.constructlon of the Calcasieu
ship channel and subsequent salinity control structure near Lake
Charles upstream from Calcasieu Lake.

Several agencies have been evaluating for toxics in the
Calcasieu system (state, EPA, NOAA). All the facts are not in
yet but there is evidence of elevated metal concentrations, in
particular mercury. Although there is national attention on the
Calcasieu system, studies are not well coordinated although a
Management Conference was held at McNeese State University in
December 1984. The state is planning to conduct a wasteload
allocation (BOD only) for the system.
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The Barataria Estuarine Complex is an important resource
to Louisisana. It is a very productive region for seafood
harvesting, water commerce, mineral extraction and recreation.

In recent years the Barataria Complex has exPerienced a variety
of water quality problems mostly related to eXpanding populations
along the west bank of the Mississippi River. The water quality
problems have been categorized as follows:

o Nonpoint sources - agricultural runoff from sugarcane
and soybean lands; urban runoff from gevelopments;
saltwater intrusion from the Gulf and lower estuaries
through navigation channels and access canals;

o Point sources - sugar refineries and oil and gas
facililities; sewage treatment plants;

o Natural sources - runoff from swamps and marshes;

o Accidental spills.

These problems have been responsible for exceedences of
dissolved oxygen and coliform bacteria criteria. Anoxic
conditions have reulted in fish kills primarily in the upper
basin while high coliform bacteria levels have caused closures of
productive oyster grounds in the mid basin. Among the management
activities planned for the area is the development of wasteload
allocations for municipal and industrial discharges.

3. Research Needs: The following were mentioned by
state personnel with regard to estuarine research needs:

o There is a need for a systematic way of defining the
hydrodynamics of these complex estuaries;

o Water quality modeling is considered cost prohibitive
and difficult to do for these systems; the state of
the art is simply not advanced far enough to support
technically soound modeling of Louisiana's systems;

the state cannot afford to advance the state of the
art;

o Louisiana estuaries are gubject to large natural
inputs of organic matter and other factors that tend
to result in periodic natural depressions in oxygen;
there is a need for more flexible, realistic, or
appropriate oxygen water quality criteria for

estuaries; there is a need to understand rates of
reaeration and benthal demang;

o The need to understand bioavaji )
contaminantg in esturies wasg lability of toxic

for research; there is also aidentified as a key area

relative uncertainty in fate aﬁgeszZczgcggntoigz the
8;
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o0 There is a need to'understand the role of marshes as
treatment systems and as buffers for pollutants.

© There is a need to understand the mode of transport
and survival of disease-causing bacteria in the
Barataria and adjacent estuarine systems and the
contamination of productive oyster grounds and other
seafood products. Such studies will lead it is hoped
to appropriate controls of bacteria sources.

O There is a need to study the potential for marsh
treatment of municipal sewage treatment plants as an
alternative to point source discharge of traditionally
treated effluent in tidally influenced coastal water
bodies.

LSU Center for Wetlands Resources (LSU) and Louisiana
Universities Marine Consortium (LUMCON)

Discussions were held with Bruce Thompson, Gary Fitzhugh,
and Linda Deegan of LSU and Don Boesch of LUMCON. The topics
discussed are summarized below:

1. Index of Estuarine Health: There has been interest
in Louisiana regarding a way to measure or express the "health
status" of an estuary. The Index of Biological Integrity, used
in freshwater, was discussed as a possible tool but work would
have to be done to determine whether this or other approaches are
applicable to estuaries. One difficulty in using a single index
is the predominanat seasonal as well as short-term variability

that estuaries experience.

2. water Quality Criteria: There was some'discugsiop
concerning the applicability of existing water quality criteria
and, in particular, those for dissolved oxygen. The question was
posed, "Given a set of EPA standards does'that t;anglateilnto a
healthy biotic system?" Naturally occurring variations in
dissolved oxygen within estuaries was noted and questions were
raised with regard to the possibility of developing seasonally

adjusted water quality standards.

3. Environmental Issues: Much of the discussion of
environmental issues was similar to that with the state personnel
(see above). The key areas are as follows:

o Wetland Loss = due to a combination of many man-made
as well as natural causes. Activities that have
resulted in wetland loss include the construction of
levees and canals (especially for oil and gas
operations) which affect the hydrodynamics of the
overall system and the degree of saltwater intrusion,
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4.

Dredge and fill operations have also resulted in
wetland loss. It was also noted that discharges from
oil and gas operation (drilling muds, cuttings,
produced water) occur directly into the marshes.

Anoxic Events -~ these have occurred in Lake
Pontchartrain as well as in smaller bays and canals,
Their occurrence is thought to be related to
combinations of organic loading, salt water intrusion
(enhanced by the canals) as well as other factors.

Toxics - the state is beginning to get a handle on
this for some systems. Many of Louisiana's estuaries
are remote from sources of toxicg. However, several
large estuarine systems are receiving inputs of toxics
from point sources as well as nonpoint sources.
Pesticides and agricultural chemicals are especially
important in the latter category. The diversion of
some portion of the Mississippi River into the upper
reaches of some of the marsh areas (to offset
saltwater intrusion) has been an issue from a water
quality standpoint. The river contains a broad mix of
chemical toxics including an estimated 77 carcinogens.
A critical question concerns the fate and effects of
toxics in these estuarine systems.

Shellfish Beds - the harvestable Oyster beds have been
shrinking due, in part, to a combination of two
factors. First, saltwater intrusion has pushed the
habitat for successful oyster growth further up nto
the estuary. Second, there is a trend toward
decreasing water quality further up into the estuaries
with regard to coliform bacteria. Thus, portions of
these new beds are closed.

Research Needs: Research needs are implied

throughout the summary of the discussions presented above.
However, LSU and LUMCON personnel emphasized a few key areas.
These are as follows:

(o]

There is aa critical need to develop an understanding
of the hydrologic and hydrodynamic processes of the
overall bay-estuarine-canal systems. These differ
from the classical “egtyarine" systems described by
from the Pritchard in as much as there is lettle tidal
forcing. Meteorological events strongly affect
advections and residence time. This need is basic to
addressing questions of salt water intrusion, overall
water quality, nutrient loading, and fate and effects
of t°xi°'é ngrg i;oa neeg for a classification
system and methoas r predict

pzobabilintic hind cast mode1.?n2hép§:::€:°:8229water

Flora Wang at LSU is conductip
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The fate and effects of toxics in marsh/wetland
‘systems were identified as other areas where research
was needed. Such information is critical in as much

as Mississippi River diversion projects of varous
kinds are being planned.

The processes resulting in coastal anoxia were
identified as an area for further research.
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Charles A. Menzie and Associates
P.O. Box 1027

Westford, MA. 91886

(617) 692-7596

To: Vic Bierman, Dick McGrath

From: C. Menzie

Date: May 20, 1985

Subject: Trip)Report for San Francisco, CA Visit (March 27-29,
1985

The objective of this visit was to meet with local, state
and federal personnel as well as consultants to learn about
particular estuarine problems encountered in San Francisco Bay
and Region IX and to obtain input regarding research needs. This
information will be used to help develop the estuarine research
stategy within the EPA's Office of Research and Development.
Input from regional personnel is considered critical to the
strategy inasmuch as these individuals are the eventual users of
the research outputs.

Meetings were held with the following: EPA Region IX and
the California Regional Water Quality Control Board. Summaries
of the discussions with each of these are presented below.

EPA Region IX

Meetings with EPA as well as state personnel were
coordinated by Dr. Brian Melzian. Other EPA personnel who
participated in the meetings included Phil Oshida, Bill Pierce
(Branch Chief, Permits and Compliance), Pat Eklund (Section
Chief, Oceans and Estuaries), Jeremy Johnstone and Dr. Mark
Metcalf (both with the bay program). Summaries of these
discussions are presented below.

1. General: to date EPA has not had a major role with
regard to major rsearch programs in San Fancisco Bay. I was
provided with an overview of work being conducted by others, in
particular the San Francisco Region Water Quality Control Board,
U.S. Corps of Engineers, and U.S. Bureau of Reclamation. Regional
EPA personnel are eager to contribute in developing a better
understanding of the bay and in managing or helping coordinate
programs for the bay. This is reflected, in part, by their
efforts to have San Francisco Bay added to the list of bays
currently being given special attention by OMEP.

There are a number of complex problems involving
pollution or multiple uses within the bay. The bay, which
receives 4@% of the drainage in California, experiences a broad
variety of organic and inorganic inputs, especially from
agricultural areas and industrial and municipal discharges
There are extreme demands on fresh water throughout Califo;ni
and as these contigug to incriaselthey affect the freshwater :

. : a
discharage into Y and circulation within the bay and, as a
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result, the salinity characteristics within the bay/estuary
complex. Because of the high sediment load to the bay, regular
maintepance Qredging is needed and there are also plans for
deepening ship channels. There are concerns regarding the direct
or indirect discharge of selenium contaminated agricultural
wastewater to the bay. The southern region of the bay abuts
Silicon Valley and there is the possibility of contaminated
groundwater from this area entering the bay. There are numerous
point and nonpoint souces around the bay itself and these
discharge various contaminants. Monitoring programs have
revealed the presence of toxics (e.g., PCBs and PAHs) in marine
organisms within the bay. Shellfish beds are closed during most
of the year although some beds have been opened on a trial basis
during the past two summers.

2. Source identification: some work has been done on
source identification by various agencies and environmental
groups but as noted above there are numerous point and nonpoint
sources to the bay. These will pose problems for making
quantitative estimates of toxic inputs.

Selenium has been identified as a problem pollutant but
there are others that may turn out to be particularly important.
Arsenic was mentioned as one possibility and other metals (Cd,
Cu, Ni, Hg, and 2zn) are found in the sediments and biota.
Reopened mines represent a potential source of metals loadings to
the bay.

3. Site characterization: there is a need to conduct
good site characterization including biological resources and the
presence of toxics in sediments and fish. There is a need for a
comprehensive fishery study (recreational and commercial). Toxic
"hot spots" have been identified and these need to be better

defined.

4. Exposure assessment: a critical aspect with respect
to exposure is the role of fresbwater inflow to thg bay and its
importance directly to the survival of key recreational and
commercial fish and other organisms as well as to the fate and
distribution of toxics within the bay (e.g., by affecting
floculation and sedimentation processes). The need for a good
hydrodynamic model was cited. The creation of a deep ship
channel is a concern with regard to the occurrence of anoxia.

Much information is needed with respect to exposure to
toxics. Some work (ben§h1c coupling researc@ project) is belpg
funded by EPA Newport with regard to the toxic hot spots and is
being carried out by Bob Speis. This work involves sediment
analyses for PAls and PQBs as well as analyses of these chemicals
in flounder tissue. This work can be considered analogous to the
sediment criteria research being carried out in Puget Sound and
in need of the same kinds of basic research support .
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5. Effects assessment: thre is a critical need for
appropriate bioassay testing procedures; Steve Schimmel
(EPA/ERLN) has visited with the regional §nd state personnel and
efforts are now underway in this area. Thils need includes
testing related to the water—-quality based permits. There is a
need for information on the factors affecting striped bass
populations and other fishry resources within the bay (work is
being carried out by the U.S. Bureau of Reclamatjon, California
Department of Fish and Game, U.S. Fish and Wildlife Services,
State Water Resources Control Board as well as other agencies).
The crab Cancer magister used to be abundant within the bay and
there is need for information on its stocks and on the factors
affecting its survival and reproductive success; high levels of
petroleum hydrocarbons have been observed in crab tissue in the
upper bay.

An important aspect with regard to toxic inputs to the
bay is that secondary treated effluents have been more toxic than
expected.

Selenium contamination of agricultural drainage water
which enters tributaries (e.g., San Joaquin River) to San
Francisco Bay has become a major environmental issue in the
region. There are other priority pollutants which may have
caused problems in the past or will in the future and research
efforts are needed to characterize and quantify the extent of any
real or potential problems.

6. Risk assessment: public health concerns have been
raised with regard to the presence of toxics in fish and
shellfish. Some of the issues are: 1) presence of toxic
contaminants (PCBs) in striped bass and the recreational
importance of this species (4 million user days/yr); 2) pier
fishing for fish and probably also shellfish that may contain
toxics; and 3) some population groups within the area will tend
to use these sources of food and are unlikely to abide by fishing
or shellfishing restrictions.

7. Waste Load Allocation/water Quality gased Permitg: at
present the State Water Resources Control Board is working on
water guality based permits for San Joaquin River.

8. Management/Coordination: EPA personnel are in the
process of developing a management program for the bay. A
recommendation was made that EPA become linked into the NOAA
Status and Trends Program, especially the work related to QA/QC.
It was noted that EPA presently does not have protocols for
sediment criteria; regional EPA IX personnel are pushing to have
such protocols developed (in connection with 3081 (h) programs) in

addition to priority pollutant protocols for the analyses of
marine sediment and tissue samples.

California Regional Water Quality Contro) Board
R sy
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Mike Ammann and Richard Whitsel participated in the
meeting. Discussions related to characterization and monitoring
are presented first because this represented the primary topic
discussed.

l. Site characterization/monitoring: there is a basic
need to characterize conditions in the bay and to assess trends
in these conditions. The Regional Water Quality Control Board
has established the Aquatic Habitat Program (AHP) which has two
features: a water quality monitoring and research plan to
determine chronic, long-term effects of pollutants on beneficial
uses of San Francisco Bay and an instructional framework for
implementing the monitoring plan.

The goals of AHP are to:

O assess the health of aquatic life in the bay in
relation to the effects of pollutangs

o0 determine the specific causes of any adverse changes
in the health of the bay that appear to be pollutant-
related.

o obtain the maximum use of funds by coordinating
activities of this program with all other monitor-
ing and research activities in the bay.

As part of this effort a water quality monitoring and
research plan has been developed and_is entltlgd, P%an for
Assessing the Effects of Pollutants 1in the Sag Franczsgo _
Bay-Delta Estuary". It is based on the premise Fhat it is more
useful to monitor directly the responses of aquatic organisms to
wastewater effluent than to ;ely only.on water quality
measurements. The plan consists of six elements:

Local effects monitoring - to detect changes in the

© immediate vicinity of a wastewater outfall
] i ! - ' baywide
nal effects monitoring to determine
° ?ggéeterm effects of pollutants from all sources
including point and nonpoint sources
o Effluent assessment - to identify specific pollutants

in a wastewater responsible for harming test organisms
used in local and regional effects testing

o Hydrodynamics - to gain a more complete understanding
of how pollutants move in the bay

o Coordination
o Research - to determine the extent and effects of

unusual events such as treatment plant upsets and oil
and chemical spills and other water quality concerns.
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This element is alsoO needed tO Understand the
processes that affect the uptake of environmental
pollutants by plants and animals and the mechanisms
which regulate the interactions between organisms and
their environment.

Possible uses of these data by theé San Francisco Bay
Regional Board include: amending water guality objectives,
relaxation or tightening of effluent reguirements, enforcement
action, dissemination of information to the public, determining
sources of pollution, and determining assimilative capacities of
receiving waters.

2. Nutrients: the state personneél expressed concern
regarding nutrients in the Bay. How are these nutrients
partitioned? Although large algal blooms are not observed, they
feel they may be sitting on a "time bomb" as far as nutrients are
concerned. They note the turbidity of the Bay may be keeping
algal growth in check. They would like to know if there is a
sink for these nutrients.

3. Source Identification: several issues were discussed
in relation to sources. One question that was raised was, "How
do you identify the source of contaminants observed in shellfish
and fish?"

A potential source of contaminants to the south bay could
be groundwater discharges. Leaking underground tanks have been
identified in that general area and because of a soil subsidence
problem, water is now being brought in and discharged to the
south basin area. The result could Dbe increased discharge of
groundwater to the Bay. Among the important sources that have
already been mentioned are the rivers draining into the bay,
nonpoint sources adjacent to the bay, and numerous point sources
to the bay. Cattle were jdentified as a problem in certain areas
with regard to microbial contamination. Agriculture in general
represents one of the most important sources of solids and

chemicals to the bay.

4. Exposure Assessment: state personnel mentioned the
following issues related t0 exposure assessments:

o how are toxics being bioaccumulated or partitioned
into various compartments in the bay system

O there is interest in doing a carbon budget for the bay

o sgediment/water quality relationships were identified
as an important research area

o there is a need for good hydrodynamic work

o there is a need to undersgt

processes in the "null zOnﬁﬁd physical and chemical
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O there is a need to understand the role that marshes

and wetlands have in removing contaminants and
nutrients

5. Effects Assessment: a number of issues were raised
with regard to effects assessment. The major comment was that
thre was a need to document the degree to which the bay was
degraded; to address the question, "What is the health and status
of the bay?" The key issues rlated to effects are a) those
related to pollutants entering the bay system, and b) those
related to the delta outlfow and the role of freshwater inflow.

A field sampling program has been estblished to examine
"effects" on marine organisms based on the premise that it is

easier to monitor effects on organisms directly. The primary
components of this program are the sampling of plankton,
maroalgae, and benthos, the collection of supporting water
quality data, and the use of a striped bass health index.

The striped bass health index is an area where additional
research is needed. Health of the striped bass populgtion is
thought to be related to the delta outflow and contaminant
levels. The index is an outgrowth of past assessment§ and is
still in the process of being develope@ by Jane?te Wh}pple._ A
number of parameters are incorporated into thg }ndex including
toxics in the liver and histopathology. A crltlca} research need
is a study of the factors responsible for the decline in the

striped bass population.

i to effects of
Concerns were also expressed.w1th regard .
toxics on the flatfish fishery. Toxics of concern include
pesticides, PAHs and PCBs. Nonpoint sources are suspected to be
important.' Possible effects include decreased reproductive

ability and increases in MFO activity.

i i been observed.
e in the crab Qopulatlon has also
However Aigegii:hought that this may be related more to changes
in oceaﬁ currents rather than pollution. Still, this indicates a
need to be able to discriminate between natural and man-made

effects.

It is noted that eel grass is making a come back in the
bay after it had declined 10 to 15 years ago.
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Charles A. Menzie and Associates
P.0O. Box 1627

Westford, MA. 01886

(617) 692-7596

To: Vic Bierman, Dick McGrath

From: C. Menzie

Date: May 208, 1985

Subject: Trip Report for Seattle, WA Visit (March 25-27, 1985)

The objective of this visit was to meet with local, state
and federal personnel as well as consultants to learn about
particular estuarine problems encountered in San Francisco Bay
and Region IX and to obtain input regarding research needs. This
information will be used to help develop the estuarine research
strategy within the EPA's Office of Research and Development.
Input from regional personnel is considered critical to the
strategy inasmuch as these individuals are the eventual users of
the research outputs.

The Puget Sound Water Quality Management Program prepared
by the Washington Department of Ecology and the U.S.
Environmental Protection Agency (1983) outlined the following
basic problem areas:

o toxic contamination of the urban-industrial bays
o bacterial contamination of Puget Sound shellfish
o longer-term effects of waste discharges to the sound

o coordination among environmental control and
investigative agencies.

Meetings were held with the following: EPA Region X, the
Washington Department of Ecology, the Municipality of
Metropolitan Seattle (Metro), Tetra Tech, and Envirosphere.
Summaries of the discussions with each of these are presented
below.

EPA Region X

The following EPA personnel participated in the meeting:
John Underwood, Rick Albright, Jan Hastings, Bruce Duncan, and
Marsha Lagerloef, John Armstrong was unable to attend. I was
provided with a copy of the Jones and Stokes reports concerning
the water quality management program in Puget Sound; information
presented in these reports has been incorporated below where

appropriate. These reports serve as key water quality management
guidance documents for EPA Region X.

1. Source Identification: a considerable
amo
has been done and is still underway on identi fying lgzsiof work
associated with point sources. Non-point Sources seme;a :ggrobl
em
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for quantification. In general, the approach to source
identification involves identification of a specific problem
(e.g., the presence of specific toxic contaminants in sediments)
and then an assessment of what might be the source(s) of those
chemicals. Basically, this involves working back from the
problem. "Sediment criteria" play an important role in the
overall source identification process. Other than research
related to sediment criteria and a recognition of the difficulty
associated with quantifying non-point source inputs, no specific
research needs were recommended during the course of these
discussions. Several studies specific to Puget Sound were
recommended in the Jones and Stokes report (Part III).

The Jones and Stokes report notes that, "Data are
available primarily for point sources....
Conventional and extended conventional water quality parameters
comprise the bulk of the available data; with the exception of
heavy metals, information on most of the priority pollutants is
often limited to a few analyses. Information on other toxicants
which are not considered of sufficient national priority to be
listed as EPA priority pollutants (e.g., CgDs) is almost
nonexistent. Loading for nonpoint sources 1s not dogumented...
primarily because their diffuse nature does not easily lend
itself to source identification and/or monitoring...The relative
contribution of nonpoint sources to ?uget Sound ;a expected to
increase as permit programs bring point source dlsqharges .
increasingly into compliance with water quality objectives.

Jones and Stokes recommended the following studies
pertaining to critical data gaps in mass loading:

of high priority pollutant lists for local
o g:g;i:ggzgtareas_ There is a need to provide water
quality managers with a list of pollutant species,
isomers, and their metabolites most appropriate for
monitoring or research analyses in localized areas.

o Documentation of input from urban runoff.

o Documentation of pollutant loading from urban rivers.
ion of pollutant loading from industrial
° D9°2§§?§:§f°rhe problem here is that the existing NPDES
i;;itations and monitoring requirements are usually
limited to convent10n§1 pollutants. Few data exist on
concentrations.Of toxic chemical compounds that could
occur in the discharges.

o Analyses of CSO effluent volume and composition.

Limited data currently exist on discharge quality and
volumes.,
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o Documentation of pollutant loading from municipal
treatment plants. This is basically a complex effluent
problem. An initial screening approach is suggested
followed by quantification of high priority pollutants.

o Documentation of pollutant loading from atmospheric
flux.

o Review of historical spills.

o Identification of problems associated with septic tank
leachate. WDOE and DSHS have decertified certain
shellfish beds because of violations of fecal coliform
standards.

A preliminary list of high priority pollutants has been
developed based on seven criteria. These include the following:
a) Pesticides - DDT and its metabolites, possibly
aldrin/dieldrin, and endrin; b) Polychlorinated biphenyls -
particularly the more heavily chlorinated tetrachloro- through
nonochlorobiphenyls; c¢) Halogenated aliphatics - particularly
chlorinated butadiens (CBDs), and possible tri- and
tetrachloroethylene; d) Monocyclic aromatics - particularly
chlorobenzenes; e) Polychlorinated dibenzofurans and
pentachlorophenol; f) Polycyclic aromatic hydrocarbons;

g) Heavy metals.

2. Site Characterization: work is underway to
characterize several bays within Puget Sound as well as open
water areas. Work is being conducted in Commencement Bay and is
planned for Elliot Bay and Everett Harbor. A focus of these
studies has and will be sediment criteria, i.e., the
identification of problem sediments. This remains a critical
research area.

3. Exposure Assessment: a key aspect of exposure
assessment mentioned by EPA Region X personnel was
bioavailability of potentially toxic chemicals in sediments.
Theoretical partition coefficients were discussed in this regard.
However, there is interest in moving away from using such
coefficients and relying more on site-specific data related to
actual uptake and observed effects. There is a need to establish
the relationships between cOntaminants in sediments, presence of
those contaminants in organisms, and biological effects. Some
consideration should also be given to those substances which upon
discharge are not simply mixed into the water column but can rise
to the surface and become concentrated in surface microlayers.

The Jones and Stokes report recommended the following
studies related to transport and fate:
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o Development of a circulation model for Puget Sound. It
was suggested that the most appropriate approach should
take advantage of the dominant features of the system
by matching these with the best use of existing
state-of-the-art modeling technology.

© Development of a circulation model for the Central
Basin and urban embayments.

© Analysis of pollutant reactions at the freshwater -
seawater interface.

© Analysis of distribution and fate processes for
pollutants in sediments.

0 Development of a solids settling model.

o Examination of advection of organic compounds in the
sur face microlayer.

O Description of organic pollutant fate processes.

4. Effects Assessment: this was identified by Region X
personnel as the most critical research need. Among the research
areas discussed were effects on the microlayer and associated
organisms, the measurement or assessment of chronic effects, the
processes and significance of bioacgumulat;on, and gffects of
toxics transported via the food chain (e.g., potential effects on
harbor seals). With regard t9 chroglc effectsf a.number of
studies have been conducted 1n various bgys w1§h1n Puget Sound
and these provide data which can pe examined w1th'regard.to
relating environmental (e.g-: sediment) characteristics in the
bays with observed effects or.body burdens. It 1s/wa§ hopgd that
this would help identify specific cause/effect relationships.
This may still be the case. However, EPA personnel noted that
there were no bays that were "clean“'and that this confounded the
identification of cause/effect relationships. Assessment of

long-term effects remains & major problem.

5. Risk Assessment: risg ana;yges related to human heglth
and envirénmental effects were identified as key areas.by Region
X personnel. Other than ensuring that.sound method919gles be
available and good input data be obtained, no specific
recommendations were made concerning specific research needs.

6. waste Load Allocation/Permitting: this relates back,
in part, to some of the issues already discussed under prev@ous
categories insofar as research needs are concerned. EPA Region X
has established priorities for dealing with water quality issues.
Several bays and harbors have been placed in the high priority
category- Here, the approach involves identifying "problem
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areas", locating the source(s) of these problems and addressing
these directly. Formal waste load allocation or risk assessment
are not being performed as necessary elements of this process.
Waste load allocation and risk assessment may become an integral
part of the, "Puget Sound, Long-term Effects" program. There is
some uncertainty as to how and when to proceed with modeling
activities as well as with regard to what level of modeling is
appropriate.

7. Data Management: this has been identified as a
critical area. There has been some discussion concerning the
development of national and/or regional data base management
systems for estuaries. At present, Region X is considering a
regional data base that would include all appropriate information
for Puget Sound. However, reference was made to the national data
base being developed with the 381(h) program.

8. Monitoring: EPA personnel suggested that to the extent
possible, ongoing monitoring should be tied into the research
strategy. The Jones and Stokes report has recommended what is
essentially a trend assessment program.

Washington State Department of Ecology

I met with Robert Monn, Acting Supervisor of the Water
Quality Management Division. The areas covered are summarized
below.

1. Source Identification: in general, nonpoint sources
represent the biggest problem from a source identification
standpoint. In particular, attention should be focused on
developing and improving methods of monitoring for nonpoint
sources. The 208 effort in Puget Sound was successful as far as
it went but they are still limping along in the nonpoint source
area. There is a critical need to work with local governments on
a one-on-one basis to communicate how their local practices are
impacting water quality. Bob mentioned urban runoff, failing
septic tanks, and "hobby" farms (small scale farms) as potential
sources. Bob pointed out that one of the difficulties with
management of pathogen inputs is source identification.

2. Exposure Assessment: the key issue identified by Bob
Monn was in identifying what a problem gsediment is. There is a
lack of adequate information for determining what problem
contaminants are in these sediments. Bob noted that the
development of reasonable sediment criterja is a national issue.
Bob provided a paper by Jim Krull of his gepartment (presented on
2/9/85) which outlined some of the needs witn respect to fillin
knowledge gaps. The needs outlined by Jim are as follows: 9
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o Sediment criteria to define contaminant and/or effects
levels at which sediments become a problem.

o Remedial action alternatives

- Ccriteria for determining whether to dredge,
leave in place or cap contaminated sediments,

- criteria for disposal,

- criteria for disposal site selection,

- criteria for disposal site selection,

- relationships between discharge loadings and
sediment contamination (long-term cumulative
effects)

© contaminant mobility/availability

o cause/effect information relating contamination to
biological effects

o contaminant fate and transport

o biotransfer and biotransformation of contaminants

-

o biota toxicity and human health risk levels for biota
tissues

o sampling and analysis and quality assurance, quality
control procedures

o data management systems development.

discussed problems related to the fate of
Pathogengzbo?gggi:;:? In particular, hg mentioned that there was
not good information on the rates of dle-gff and regrowth of
these organisms. He also noted problems with the use of fecal
coliform bacteria as a measure of potential problems associated
with the input of Pathogens. He indicated there may be a need for
more appropriate indicators of the presence of pathogens.

gssed concern regarding the fate of
dischargngm:i:gizfngat tends to b?come asgociated with surface
microlayers. This includes pathogenic organisms as well as
certain toxics (e.g., thoseé associated with oil and grease). He
would like to see a program that'examlneg the potential .
environmental and public health implications of such material.

3., Effects Assessment: Bob indicated that there was a
lack of data on bioconcentration factors that might cause some
contaminants to pose problems. He discussed problems with
assessing effects assoclated with potentlal shellfish
contamination. Effects due to the presence of viruses remain an
unknown.
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The comparative bays work being done within Puget Sound
was mentioned as a program that might yield information useful
for assessing long-term effects of coptaminants. We discussed the
possibility of conducting a program like this on a much larger
geographic scale (i.e., among the various estuarine systems).

Bob discussed various shellfish-related issues in Puget
sound. Much of the coastal area is presently closed to commercial
shellfish operations but are still used by recreational shellfish
collectors. He also noted that some consideration has or is being
given to discharging wastewater into deeper waters and he
expressed concern with regard to the possible closures of Geoduck
shellfish beds as a result of these discharges.

Bob noted there was a situation in Budd Inlet, at the
southern most section of the sound, that involved eutrophication
problems and associated anoxia. This appears to be the only
region within the Sound where such a problem is most serious.
Several other poorly flushed embayments in the Sound also may be
susceptible to such problems. Oxygen levels are maintained within
the deeper basins of the sound even though these have a sill
separating them from the open ocean. Ocean water regularly flows
over the sill and flushes the deeper waters of the basins.

4. Risk Assessment: BoDb expressed concern for the lack of
information concerning the risks posed to recreational shellfish
collectors who eat shellfish which may be contaminated by various
pathogens. In addition, data gaps related to risk assessment were
described in the paper by Jim Krull cited above.

5. waste Load Allocation: it was noted that modeling was
discussed in the Jones and Stokes report. Bob did not feel that
modeling was the most effective way of spending resources at this
time. He noted that the basic transport and fate mechanisms were
not known well enough to develop a model and if basic information
on these were lacking then modeling efforts could result in a
waste of money. However, he further noted that EPA and the state
were laying the groundwork for Sound-wide model development and
that various modeling efforts for sub~-basins of the Sound had
been completed or were underway.

Municipality of Metropolitan Seattle (Metro)

John Lampe (Superintendent of Water Quality) and Ralph
Domenowske (Special Projects) participated in the meeting.
summaries of the discussions are presented below.

A-34



1. Source Identification: much of the discussion with
regard to source identification and other components of overall
hazard assessment concerned the importance of clearly stated
objectives and focus. With regard to complex effluent
characterization, Metro has looked at consequences first (e.g.,
the occurrence of problem sediments), has generated questions
concerning these observations, and has used this as a basis for
determining characterization requirements. The Metro personnel
emphasized the need to focus on achievable objectives in terms of
identifying sources and the steps required to reduce them. They
noted that at times EPA appears to be still attempting to "survey
the universe" with the anticipation that action steps will fall
out of this activity. With regard to nonpoint sources, a case
study approach was suggested. Past experience should/could be
used to develop typical generation factors for various land uses;
Metro has used this approach. Mention was made of the activities
that Seattle and Chicago have had concerning viruses.

2. Exposure Assessment: sediment criteria was mentioned
as a critical issue, i.e., "do we have a problem?". Metro
personnel noted that the identification of beneficial resources
and uses should be used to focus programs. For example, if there
is no interest in developing commercial fisheries theg spending
money on this issue is wasteful. Another example mentioned '
concerned contact recreation (swimming) and the fact that little
of this occurs in Puget Sound due to the co}d tgmperature; thus,
work or standards development based on a criterion related to
contact recreation would not mean that much for the Sound. Metro
personnel felt that research should focus on actual uses and

actual resources.

. Ri essment: Metro personnel.noted Fhat public
health rgskgl:§oﬁig pe given top priority with environmental
risks being of secondary importance. w;th respect to the latter,
nursery and breeding areas §hould be given priority. The
personnel felt that the Toxicant Pretreatment Plannlgg Study
(TPPS) funded by their agency had provided much helpful
information on sources, fate, gnd transport and that'thgy were
now in a sition to conduct risk assessments. They 1§d1cated
that theypglready had such experience in connection with sludge

disposal issues.

Consulting Firms

Discussions were §eld with several personnel at Tetra
Tech, in particular Tom Ginn, The information presented below is
based largely on these discussions. In addition, a short meeting
was held with John Butts of Envirosphere. This meeting was very
useful in identifying various projects currently taking place
within Puget Sound by various agencies and consultants.
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1. Source Identification: in general Tom Ginn indicated
that source identification was difficult in many instances. He
noted that nonpoint sources were not well quantified and this was
particularly true for agricultural sources (e.g., hobby farms).
Further, there is a real problem with historical loadings data.
Data available for point sources have to be drawn from many
different places, often there are gaps, and the chemical data
that are available through NPDES monitoring are limited. They
have suggested a screening approach for assessing contributions
from various pipes; this involves pulling sediment out of the
drain pipes (serves as a long-term integrator) and analyzing
these. A valuable approach in Commencement Bay has been to use
chemical composition studies (i.e., chemical markers) to assess
source contributors to problem areas.

Contaminated groundwater is a source of toxics to the
Sound in at least one of the bays. Sediments have been found to
be contaminated with volatile chlorinated organics such as TCE.
Ordinarily, these would be expected to be lost rapidly from the
system if discharged in surface waters.

2. Site Characterization: much of the effort within Puget
Sound has been focused on identifying problem sediments. Toward
this end, several criteria have been used to characterize
sediments:

o sediment chemistry

o sediment toxicity (amphipod and oyster larvae)
o benthic community structure

o biocaccumulation in English Sole

o histopathology in English Sole

Tetra Tech has developed a decision-making approach to
identifying problem sediments that involves an integration of
these independent measurements.

Work is underway to characterize several bays and harbors
within Puget Sound. Attention is being given to developing
sampling methodologies (e.g., how to distribute sampling effort),
developing methods documents, and standardizing data bases. Less
effort is being spent at present on the problems associated with
input of pathogenic organisms.

3. Exposure Assessment: sediment criteria is a key issue
within Puget Sound. This includes situations involving point ang
nonpoint sources &s Well ag dredge materija}l disposal. Viruses
other pathogenic organismg remain Problems with regard to and
exposure assessment.
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4. Effects Assessment: there are a number of information
gaps with regard to establishing cause/effects relationships. The
characterization of various bays using the criteria presented
above should provide useful information regarding the role of
various toxics - bays are contaminated by various contaminants
and differences in sediment chemistry among bays may be
correlated with differences in toxicity or histopathological
conditions. The possibility of extending this comparative bay
approach to larger geographic areas was discussed. Tom Ginn
indicated that supporting laboratory work was now needed to
relate histopathological conditions to various contaminated
sediments. Some work along these lines is presently being
conducted by the NOAA lab in the northwest. It would be desirable
if "no effects levels" could be developed.

There is little information on recovery rates. Such
information would be helpful for assessing the overall benefits
of various actions and what can be expected with regard to rate
of recovery following actions.

Anoxic conditions occur periodically in Budd Inlet as a
result of eutrophication. This inlet is poorly flushed in
comparison with the rest of the Sound.

It is hard to assess impacts of pollutants on juvenile
anadromous fish or fish habitat. This is due in part to the
relatively larger effects associated with logging (sedimentation)
and overfishing.

. Risk Assessment: decision criteria have and continue
to be de3e1§;:d pbased on risk assessment; risk to public health
is a primary criterion. Such assessments should guide remedial

actions.

ion: ity modelin

Load Allocation: the.water guali g

aspects g% :::t: joad allocation remain a problem for Puget
Sound. This appears toO be the way to go but progress has been

slow.

7. pata Base Management: demonstrations of two data base
management systems were provided. These 1nc}uded the Ocean Data
Evaluation System (ODES) developed as a national data base for
the 3@1(n) program and the Commencement_Bay Data Management
System developed for that superfund project. The former is
managed by OMEP and has the potential for being accessed on
regular terminals or via microcomputers from anywhere in the
country. The Commencement Bay system operates at the
Microcomputer level and jig thought to be appropriate for
site-specific situations sych as the Commencement Bay superfund
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program. A combination of the systems is being considered as an
approach for data base management for Puget Sound as a whole. A
critical aspect of any data base management program is QA/QC and
input of data to ODES, for example, is closely controlled. Such
data are entered only after application of QA/QC.
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APPENDIX B: PRESENTATION BY THOMAS DEMOSS



Management Principles for Estuaries

Presented By Thomas DeMoss

About one year ago in October 1984, Mr. Jack Ravan, then the
EPA Assistant Administrator for Water and now the Regional
Administrator in Region IV, created a new office within the
office of Water, the Office of Marine and Estuarine Protection.
The Agency recognized that throughout the Office of Water, there
were scattered a lot of functions and responsibilities related to
marine and estuarine matters. Consolidating these
responsibilities in one office, the Office of Marine and
Estuarine Protection was charged with developing and implementing
national policy on ocean dumping, incineration at sea, estuarine
management, ocean discharge evaluations under 483 and the 3@1(h)
waiver program. Tudor Davies is the Director of the Office of
Marine and Estuarine Protection (OMEP). I am the Division
Director and responsible for the National Estuary Program. My
speech will focus on the National Estuary Program.

National Estuary Program

The National Estuary Program has two major components: 1)
oversight and implementation of existing "mature programs" such
as the Chesapeake Bay and Great Lakes, and 2) initiation of new
programs that utilize the experience from the mature programs to
protect, maintain and restore the resources in those estuaries.
These programs are underway in Puget Sound, Long Island Sound,
Buzzards Bay and Narragansett Bay. Specific objectives of the
national program are to:

o maintain, protect and restore water and sediment quality
and living resources in the nation's estuaries or in a
program estuary;

0 increase public understanding of estuarine processes and
facilitate public definition of environmental quality
objectives for estuaries;

o define the environmental problems of the estuary;

o explore the causes of these problems and alternatives to
mitigate them;

o develop comprehensive basin-wide plans to control
pollutant loads from point and non-point sources, to
manage living resources and their habitats and to manage
water resources (freshwater inflow); :

o facilitate public understanding of public and private
costs of pollution abatement; and,



o transfer managerial, technical and scientific expertise to
state and local governments to assist them in developing
and implementing the basin-wide plans. '

The EPA National Estuary Program uses existing authorities
under the Clean Water Act, other federal statutes, and state
legislative authorities to control sources of pollution and
protect the nation's estuaries. The program emphasizes the need
to focus and integrate the efforts of existing programs at
Federal and State levels towards environmental goals to maximize
the environmental benefits of pollution abatement. For non-point
source controls, the estuary programs will need to use new and
innovative approaches to reduce pollutant loadings such as
cost-sharing programs with the agricultural community to install
best management programs. Similarly alternative permitting
procedures will be needed to identify and control loadings to
combined-sewer overflows (CSOs) and storm drains and other urban
runoff. Current legislative authorities to control non-point
sources have room for improvement.

Chesapeake Bay Progiam

Congressionally mandated, the Chesapeake Bay Program began
in 1977 as a joint Federal/State partnership intended to:

o define the environmental problems of Chesapeake Bay;
o explore the causes of the problem;
© build a Chesapeake Bay environmental information base;

o suggest alternatives to mitigate the environmental
problems; and,

o identify and recommend alternative management strategies
to improve management of environmental quality in the Bay.

From 1978 to 1982 the problems of Chesapeake Bay were
examined with the assistance of regional and national scientists
and identified to be:

© in the upper Bay, an increasing number of blue-green alga)
or dinoflagellate blooms have occurred;

© since the late 1960s, submerged aquatic vegetation
declined in abundance and diversity throughout the Bay:;

© landings of freshwater-spawning fish such as sha i
bass and alewife have declineqd; 4+ striped

o oyster harvests have decreased Bay-wide;
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o nutrient levels have increased such that the upper reaches
of all the tributaries and the main Bay are highly
enriched;

o between 1950 and 1980 the amount of water in the main part
of the Bay which has low or no dissolved oxygen has
increased fifteen-fold;

o there are high concentrations of toxic organic compounds
in the bottom sediments of the main Bay, river mouths, and
areas of maximum turbidity associated with known sources
such as industrial facilities:; and

o many areas of the Bay have metal concentrations in the
water column and sediments that are significantly higher
than natural background levels.

The Chesapeake Bay Program also estimated the sources or
causes of the problem and their relative importance (USEPA,
1983b). For example, the relative contribution of total nitrogen
and phosphorous loads in the Chesapeake Bay from point (PT) and
non-point (NPS) sources of nutrients in wet, dry and average
years are as follows:

Dry Year Average Yr Wet Year
PT NPS PT NPS PT NPS
Phosphorous 69% 31% 61% 39% 36% 64%
Total 6042 tons 6879 tons 11,905 tons
Nitrogen 38% 62% 33% 67% 19% 81%
Total 61,563 tons 73,112 tons 131,636 tons

Special attention was also given to assessing relative loads
to the Main Bay in an "average year" from the major tributaries
(USEPA, 1983c). The results are as follows:

Tributar Phosphorous Nitrogen
L $ of total — % of total
James 28 14
Susquehanna 21 40
Potomac 21 24
West Chesapeake 17 11
Eastern Shore 6 6
Others 7 5

These data indicate that the major sources of PhOsphoroug
were the James, Susquehanna and Potomac rivers and the Western
Chesapeake shoreline; nitrogen loads were coming primarily from
the susquehanna and Potomac rivers.



In addition, the Chesapeake Bay Program assessed the
relative importance of point versus non-point source pollutant
loadings by tributary. This analysis showed the need for
alternative pollution abatement and control strategies for
different tributaries and basins. For example, the nutrient input
from the Susquehanna River basin is primarily from non-point
sources, particularly from agricultural lands while the James
River loads are primarily from point sources. A control strategy
to reduce phosphorous or nitrogen loadings for these two basins
would be different and tailored for each system.

Finally, based upon the defined problems and the identified
source of pollutants, specific recommendations were made in 1983
to address the environmental problems of the Chesapeake Bay
(USEPA, 1983d). The recommendations emphasized that clean-up of
Chesapeake Bay would require:

o institution of land-use controls at or near the Bay
shoreline;

o development of non-point source control programs for
agricultural and urban sources;

o accelerated control of point sources particularly
municipal treatment plants; and

o strengthening of wetlands protection laws and programs.

The Chesapeake Bay Program drew sound_technical conclusions
and recommended management actions. The uniqueness of the program
is that it evolved to, or then grew into an implementation phase.
The study findings and recommendations spurred thg SFa;es to
action. For example, the Governors of Marylgnd,_V1rgln1a and
Pennsylvania, as well as the Mayor of the DlStFl?t of Columbia,
signed a Chesapeake Bay Agreement with the Administrator of EPA.
The Chesapeake Bay Agreement commits Fhe States to prepare and
implement plans improving and protecting the water quality and
living resources of the Chesapeake Bay. Subsequen;ly, the
legislatures of Maryland, Virginia and Pennsylvania appropriated
new money to implement the recommendations of the Bay program.

The state actions include:

o Maryland created forty new programs, hired 174 new
employees, and appropriated $13.8 million in operating ang
$22 million in capital funds for point and non-point

source controls, resource management, and land use
planning;

o Virginia appropriated $15.0 Million for the same purpose
8;

o Pennsylvani2 appropriated $2.0 miljj -
agricultural non-pgjint source p011utggnf2§n: comprehensive
the susquehanna River Basin. rol program jp



The states of Virginia, Maryland and Pennsylvania have
institutionalized the FY85 appropriation and it has become part
of their base program. They will continue to support these
funding levels for several years. What are the state priorities
for monies?

The State initiatives fall into four categories:

(e}

o

(o]

(o]

point source controls;
non-point source controls;
land use management; and,

resocurce or habitat protection.

Specific activities related to point source controls
include:

o]

(o]

increased sharing of municipal sewage treatment costs:
grants to POTWs to install dechlorination equipment;

stricter enforcement of permit effluent limitations for
point source discharges;

improved training and certification of sewage treatment
plant operators; and,

accelerated approval and implementation of pretreatment
programs.

Specific activities related to non-point sources include:

(o]

authorization of additional funds for agricultural cost
sharing of Best Management Practices (BMP);

demonstration grants to abate urban stormwater pollution
in developed areas;

increased enforcement of stormwater control laws; and,

enhanced efforts to maintain forested lands as buffers in
critical watersheds.

Activities related to land-use management includes:

o]

the State of Maryland created a Critical Areas Commission
to protect shoreline areas and inshore waters against
further degradation.



Finally, activities related to resource or habitat
protection include:

0 re-establishment of submerged aquatic vegetation (SAV);

o0 use of hatcheries to restore stocks of finfish, ducks, ang
oysters;

o use of finfish bans and development of comprehensive
management plans for major fish species; and,

0 accelerated reopening of closed shellfish areas.

In addition to State resources, the Federal Government has
committed resources to assist in Bay clean-up, i.e., a four year,
40 million dollar effort at 10 million dollars per year. About
seven and one quarter million dollars per year is put into cost
sharing grants to states to implement recommendations of the
Chesapeake Bay study. The participating States must match federa]l
funds on a 50:580 basis. We have encouraged the States to use
funds to initiate and develop long-range non-point source (NPS)
control programs particularly, cost sharing programs with
agricultural communities for the implementation of Best
Management Practices (BMP). The rationale for the NPS focus is
the conclusion that the NPS agricultural loads are a significant
problem in the Chesapeake Bay and that no program, except
voluntary compliance, was currently in place to address the
problem. Additionally, we have tried to use federal money to
leverage development of NPS programs because there are
substantial funds and authorities currently available to control
point sources of pollution but little, if any, monies or
authority for NPS control. Thus, since there were no ongoing or
in-place non-point source control efforts in the Chesapeake Bay
and it was one of the major problems identified as significant,
the EPA federal resources are being used to fill this void. The
remainder of the 1@ million ($2.75 million) annual funding is

used to:
© maintain the CB management system:;

© maintain a bay-wide monitoring network to assess trends
and environmental progress. Currently there are about 39
stations, in the main stem of the Chesapeake Bay;

o continue regsearch and modeling studies; and,
o support the EPA Chesapeake Bay Liaison Office.
Congress has 2lso appropriated monies to enabl
Federal Agencies tO assigt in Bay clean~up. For exa:pgzhe;OAA
4

will work to improve fisherjes statj
A R S R e L
P
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the impact of groundwater pollution on the Bay. The Fish and
Wildlife Service will evaluate wetlands activities and assist
with monitoring trends of contaminants in fish. The Corps will
assist in modeling the Bay while DOD will, at several of its
installations, review existing land management practices and take
action to reduce soil erosion and other non-point source
pollution.

Great Lakes Program

The oldest program in the national estuary program is the
Great Lakes Program. The program is administered by a Program
Office in EPA Region V.

The Great Lakes Program Office has the lead role in
coordinating and implementing U.S. programs with Canada in
fulfillment of the Great Lakes Water Quality Agreements of 1972
and 1978. The program began in 1970 and has experienced several
phases of implementation. Early program flndiggs revealed
significant eutrophication problems causing dissolved oxygen
depletion and fish kills. In response, several management options
were implemented:

o major municipal treatment plants were required to reduce
phosphorous in effluents; and,

© phosphorous detergent bans were implemented in many of the
Great Lakes States:.

ntrol programs for municipal treatment
plantzh:ngaiiz ;iggp;Zte bans successfully elevated dissolveq
oxygen levels and some finfisheries were restored in Lake Erie
and elsewhere. But, it was reCOgn}zed that more load reductions
were needed to protect water qual;ty and uses of the Great Lakes.
Thus, non-point source demonstration projects for phosphorous
reduction from agricultural and urban lands began in the late

1970s and early 19808,

:on 108(a) of the CWA, the Great Lakes Program
Officgndzg ggg;zggtion with the Soil Conservation Service of
USDA, currently funds demonstration grants in 31 counties in
Indiana, Michigan, ohio, and New York to demonstrate'voluntary
best management practices 1O reduce phosphorous loadings from
agricultural sources, particularly to Lakes Erie and Ontario.

Another major activity is tne development of Action Plans to
address pollution problems in 18 gignificantly degraded harbor
areas serving the major industrjal complexes of the Lakes. The
action plans lnvolve the jgentjfication of pollution problems,
evaluation of alternative solutions, and development of

recommendations to local goy ts for tement. These
studies are in addition o veromen Problem aba

. N to the connecting cha 1s studies for
agara nne
the Niag River, for the Detroit and St. clair Rivers, and for



the St. Mary's River. The Niagara River study involved New York
State, the Province of Ontario, the Great Lakes National Program
Office and the federal governments of both countries. Initiategq
in 1981, the study's final report 1s a comprehensive and detaileg
review of the project elements and conclusions. The report
assessed toxic chemicals and their sources to the Niagara River,
reviewed toxic chemical control programs, recommended improvement
to these programs and proposes long-term monitoring. The Detroit
~ St. Clair and St. Mary's studies are just getting underway;

they involve the State of Michigan, the Province of Ontario andg
federal participation over 3 years.

The Great Lakes Program is now concentrating on implementin
a monitoring plan as required by Annex II of the 1978 Agreement .
Surveys of the Lakes are being conducted in cooperation with
State and Canadian agencies to determine the annual variabilit
of ambient phosphorous concentrations and the level and trends in
metals as well as conventional pollutants. The results of the
monitoring, including water, fish, and sediment data, will be
used to assess compliance with the Agreement objectives, to
evaluate the effectiveness of our control programs, and to
identify new, emerging problems. The monitoring program includeg,

o fish tissue analyses from nearshore and open water
locations; ’

o sediment surveys of suspected toxic hot spots in tributary
mouths;

o forty-one atmospheric deposition stations; and,

o transport and fate modeling to determine maximum allowable
loading of pollutants.

National Estuary Program

In FY85, Congress appropriated 4.0 million dollars to Epa to
assess, study and monitor four specific estuaries: Long Islang
Sound, Puget Sound, Buzzards Bay and Narragansett Bay. The
national program responsibility is essentially to transfer the
Chesapeake Bay and Great Lakes experience and expertise to thesge
estuaries. We feel that the success of the two programs is the
drive for a "master environmental plan" that details specific
plans of action to control point and non-point sources of
pollution, enhance and/or maintain living resources, and manage
freshwater flow into the systems. Most importantly, these master
plans have been carefully developed with the support of loecal
environmental managers, scientists, and the public. We want thig
master plan to be the objective fOr each of the new Bay studies
as well.



our experience and mandate within EPA is to reduce pollutant
loads from point and non-point sources sufficient to protect
living resources and water quality uses. Pollution control and
abatement are critical to the health of an estuary, but we must
also manage the resource itself. The responsibility to manage the
resource resides with local and State officials as well as
national resource managers such as the National Oceanic and
Atmospheric Administration and the Fish and Wildlife Service.
Reduction of pollutant loads may make Chesapeake Bay a wonderful
place for fish to live, but we could encourage the public to go
out and overfish the resource, thus, destroying the stock. My
point is that estuary management must be a three~pronged
approach:

o living resource management;
o water resource management; and,
© pollutant load reductions.
All three are important and interrelated.

What are the national trends in estuary protection? Some of
you in the room have been developing and analyzing scientific
information on estuaries for twenty years, if not longer. It must
be somewhat irritating to you to see EPA come with an estuarine
initiative in 1985. I would ask you to consider this EPA entrance
as an awakening, rather than an irritation; the nation is growing
more sensitive to estuarine environmental problems and is finally
prepared to address them. Perhaps you see us as slow and stupid,
but at least we have finally heard your message.

The estuary program has been, to this point in time,
dependent on direct congressional appropriations. In FY86 the EPA
budget requested 4 million dollars for the four (4) Bay studies,
10 million for Chesapeake Bay and over 4 million for the Great
Lakes Program. Within EPA it is believed that the Bay programs
will continue in 1987, possibly at an increased funding level.
The point is that the national estuary program is part of the EPA
budget request for the next two or three years.

What are the goals of the EPA bay studies? I think this
might be a surprise to some of you but we basically hope to
protect, restore, or maintain living resources. The Bay programs
are not water quality studies or just reports of the 208 water
Quality Management Plans. We do care about living resources, we
do think the bottom line is to protect them. There are three ways
to protect living resources. One is the reduction of loads from
pollutant sources, the second is resourcé management plans, and
the third is water resource plans to control freshwater inflow
and draw down. These are our three major mechanisms to protect,.
maintain, or restore estuarine systems. , o



Environmental Quality Objectives

To protect resources and use these three management
mechanisms we must set, with public participation and approval,
environmental quality objectives for each estuary system that
adequately reflect what the public wants to see achieved. There
are four different options to present to the public for current
uses of estuaries:

O status quo;
0 maintenance of current conditions:

O restoration to some past condition; and,
o restoration to or maintenance of pristine quality.

The first option continues our present managerial and
administrative programs within present resources. We might
integrate these efforts better and focus them on estuarine
problems. For instance, we could build or upgrade treatment
plants that contribute the most significant loads to estuaries
and reexamine and enforce NPDES permits in estuaries impacted by
point source effluents. This option continues voluntary non-point
source compliance efforts, and stays away from any land-use
management proposals. We would make due with existing resources,
improve integration, but few, if any new environmental
initiatives would occur. The problem with this option is that j¢
ignores increasing conflicts associated with population growth.
Maintaining the status quo will most likely lead to degradation
of environmental quality in the estuary due to increased
pollution loads from growing populations, industrial development,
water use demands, and habitat modification.

The second option is to maintain and protect resources the
way they exist right now in the estuary. Maintenance of present
environmental quality will require action today to mitigate the
impacts of continued growth and development in the watershed. It
will require better integration of existing resources, but wil}l
also require new initiatives and changes in current practices,
Some examples might be the use of construction grants for
advanced waste treatment, initiation of innovative non-point
source control efforts particularly for agricultural lands, ang
management of land use in the drainage basin.

The third option would actually maintain current
environmental quality for parts of the estuary and restore some
targeted areas to a previous desired condition. This option will
require even more intensity in new initiatives. For a system a
large as the Chesapeake Bay, the objective to return to the °
conditions of 1950 is very aggressive ang it probably will be

very expensive. I am not gaying that it ga
laying out the facts. nnot be done, I am Just



It may be more realistic to return parts of the Bay to 1958
conditions and maintain current quality in other portions. The
fourth option is a combination of maintenance of current
resources, restoration of parts of the system, and restoration
and/or maintenance of some parts of the system to pristine
condition. For example, maybe we could identify and set aside
pristine areas throughout the Chesapeake Bay system to protect
critical habitats for waterfowl and fish, and protect other
living resources as they move around the Chesapeake to ensure
their continued presence. There are many people talking about the
concept, population resource management extended to estuaries, if
you will. Thus, for an estuary system, we should specify one or a
combination of the four objectives and define the actions that
need to be taken to achieve the objective.

Organizational Structure

Every estuary program, to be successful, needs a dynamic
management structure. The structure must include state, local,
and federal environmental managers, the scientific community, and
citizens. A management structure in not put together for the sake
of creating a structure; it is put together to create an audience
for program findings and recommendations and, to take action.

The scientific community has been collecting information on
marine and estuarine environments for 1@-25 years. Our mistakes
lie in not putting together the audience of environmental
managers and the public to use that science and to understand and
support the need for action. This audience needs the best
scientific information available, but it must be presented to
them in an integrated and uncomplicated manner, particularly if
they are to become committed to do something with it. That was
the philosophy behind the Great Lakes and Chesapeake Bay
Programs, first, to create an audience of environmental managers
with public accountability and support; second, to analyze and
synthesize the best scientific data available; and finally, tO
develop recommendations for action with managers, the public, and
scigntists. The belief is that the scientific community, both
regional and national, is well equipped to analyze the available
information, conduct research where information is not available,
and present findings to committed environmental audiences.

What are the specifics of these organizational structures?
There are two levels. The first and the highest level is an
executive council of political appointees from environmental
agencies such as the EPA Regional Administrator and the Secretary
of Natural Resources Or Environmental Protection for the
State(s). The appointed individuals would have direct ang
immediate access to the Governor(s) and/or EPA Administrator
Direct and immediate access is needed to ensure that disc ion
can and will occur at the decision making levels if roo

. . =k . . th
findings indicate that administrative, legislative o o program

r budgetary
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changes are needed. The Executive Council also sets priorities
and policy for the program and obtains state and national support
for policy, legislative and budgetary change.

The second level of the organizational structure is the
“implementation committee"”, sometimes called the management
committee. Membership includes: 1) senior level environmental
managers in the system, such as the Water Management Division
Director in an EPA region and the head of the Office of
Environmental Health Programs or natural resource programs in the
states, 2) senior scientific experts in the state(s) and the
Region, and 3) representatives of the public including user
groups of the estuary. As an operational manager of the estuary
program this committee argues over and decides on long-range
strategy, annual workplans and budgets, and evaluates and
redirects the study effort as needed. The management committee
reports to the Executive Council, backs up the political
appointees, commits to action, and sees that recommendations are
followed through.

Reporting to the management committee are scientific
advisory groups made up of scientific experts from the estuary
region and citizen advisory groups. Generally the chairperson of
both groups sits on the management committee. The managers on the
implementation committee need to know that the science upon which
their decision will be based has been developed and reviewed by
the best scientists. The scientific advisory group has thisg
mission. In addition, there needs to be a public concern or will
to take action; a public pressure to resolve a problem. The
citizen advisory committee is useful towards this end. Without
these four principals - citizens, scientists, environmental
managers, and political appointees - the master environmental
plan will not succeed. You need all four actors in the
organizational structures. You must pull these groups together
and get them talking to each other, using each others resources
and talents. Good science alone does not seem to marshal action;
many of you have experienced that fact. The science needs to have
public accountability, understanding, and support behind it.

Problem Definition

Once an organizational structure is in place, the secongd
step is to define what problem you should study. The following
questions should drive problem definition:

o Does the problem have a system-wide impact?
© Does the problem impact potential uges of the estuary?

o Are there major or local impacts that are so signi
they dominate the estuary? gnificant

© Can the cause of the problem be identjfied?
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o Is it likely that you could deal with the problem?

As an environmental manager it is not enough to just know
that there is a problem; the environmental manager has to have
alternatives to alleviate the problem within reasonable costs.
For example, am I going to have to spend five billion dollars on
combined sewer overflows in New York to correct an eutrophication
problem in Long Island Sound? If I am, how likely is it that I
will be able to get that kind of funding? A balancing of the five
questions will help define the problems and suggest priority
candidates to study.

Estuary Organization

Once an organizational structure is established and priority
problems agreed upon, the program should characterize the current
conditions and historical trends for the priority problems.
Characterization builds on the scientific work done in the
estuary for the past 10-25 years, maybe longer. Characterization
uses existing and historical data to assess status and trends in
water and sediment quality and living resources. The major steps
of basin-wide characterization are:

o information gathering and screening:;
o synthesis and analysis;
o conclusions on status and trends:;

o linkages between pollutant sources and resource impacts;
and,

0 management recommendations for action.

A partial listing of characterization parameters would
include: physical parameters such as land use types and trends,
freshwater distribution, inflow, and draw down, shoreline
development and erosion rates and frequency and severity of storm
events; chemical parameters such as nutrient enrichment and
dissolved oxygen parameters including total phosphate, ‘
orthophosphate, total nitrogen, inorganic nitrogen, nitrate,
ammonium, organic nitrogen, and toxic metals, pesticides, and
organics; biological parameters such as data on landings of fish
and shellfish, catch per effort, nursery areas, juvenile indices,
spawning areas, as well as plant and animal species lists; and,
finally, pollutant loadings for point and non-point sources.

In the Chesapeake and Great Lakes Programs, we found that if
we presented only an assessment of current status, five minutes
later 80% of the audience would ask. "Is your finding just a one
time freak occurrence? Have these reésources been declining for
1¢-15 Or 20 years?" We would have been thrown out of the room if
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we just talked about current status without a trend assessment.
To determine if the current state is a problem, you must ask if
the resource has been degrading over time and to what extent.

Simultaneous with characterization of trends in the water
and sediment quality and living resources, we are also trying to
characterize the inputs of pollutants - toxics, nutrients, and
sediments ~ into the system. It is important to identify and
locate the major point and non-point sources, determine if either
or both source types are problems, and estimate loading of toxics
and nutrients to the estuary. Several techniques can be used to
develop mass loadings estimates.

To assess loads to Chesapeake Bay, we implemented a
non-point source model for the entire 64,000 square mile drainage
basin. The model estimated the relative magnitude of point versus
non-point source loads for different geographic regions of the
Bay and concluded that NPS is a significant contributor in the
upper Chesapeake Bay, particularly from the Susquehanna River.
The model, and generated loading estimates, was not designed to
prove beyond a shadow of a doubt that this creek or those five
farms along the creek were culprits. That level of detail ig now
being developed and confirmed by the States and the Soil
Conservation Service. Instead, the Chesapeake model and analysjig
was designed to convince the public that all sources, including
NPS, were significant and to identify basins within the
Susquehanna making the larger pollution contributions to the Bay.

Through characterization there will emerge voids in the data
needed for management decisions or actions. The need for
scientific information must be prioritized and research fundegd
accordingly. The best scientific data becomes available through
characterization where an assessment of existing scientific data
is integrated with scientific findings from new work designed to
fill information voids. When this targeted science is completed
management decisions can occur. Similarly, an estuary program
must also decide on a sound, long-term monitoring program to
assess changes in trends, to pick up new and emerging
environmental problems as they occur, and to measure the Successg
or failure of clean-up programs. For example, the Chesapeake Ba
monitoring program is designed to assess changes in water qualit
and living resources over time, to give us better causative Y
relationships between sources and impacts, and provide Predictis,
capabilities. Over time as the states and EPA attempt varioug @
control options the monitoring program will track key Parameterg

Master Environmental Plans

The blueprint or framework for achieving environmental
in an estuary is a "master environmental plan". The master pl s
focuses on different control strategies and resource managem an
Plans that EPA and the states are agreeing on for action gThent
master plan gshould contain; iy e



o a brief description of program organization and
participants:

o program findings on status and trends:

o a statement from program participants of desired
environmental quality goals and objectives for the
estuary:

0 an analysis of existing statutory and regulatory
authorities and their effectiveness;

o recommendations for new legislative initiatives, programs,
and regulations needed to meet specific environmental
quality objectives;

o provisions for a monitoring program;
0 identified research needs; and,

o procedures for periodic program review, evaluation and
redirection.

Since achievement of the environmental quality goals of
maintenance, restoration, and/or enhancement will require major
new initiatives, it is critical that these goals, be developed
with full participation and understanding of all estuary program
participants. Federal, state, and local agencies, the academic
and scientific community, industry, commerce, public and private
organizations, and the general public must adopt the goals and
objectives and be prepared to support the necessary actions.

Estuary Environmental Problems

What kinds of problems are we seeing in the estuaries? We
see shellfish bed closures due to bacterial contamination as well
as toxics; wetlands loss and alterations; the disappearance of
submerged aguatic vegetation; in-place toxics contamination
threatening living resources; diseased fish; and, reductions and
shifts from more desirable to less desirable fish species. We may
have the same total catch of fish but it is a different catch, a
different ecosystem. We see nutrient enrichment, in parts if not
all of the ecosystem, that leads to dissolved oxygen sags
severely impacting living resources. We could Study everyone of
these issues in every estuary. Perhaps, some replication would be
scientifically sound, but there is also a need for g national
agenda here, for economics of scale. Economicsg of scale needs to
be addressed, that's what this workshoP is going to consider over
the next few days. In addition, an important fa

: . ctor to consi
in your deliberations on the national agenda are two 1eve§:1g§r
research.
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First, there is a need for research that can provide answers
now or in the immediate future regarding pressing management
questions. To address these questions an effort should be made to
build upon the data base that has been developed over the past 15
to 20 years with a focus on synthesizing this information. The
second level of research involves the generation of new, basic
information on estuaries. There were a number of basic and
critical processes (e.g., circulation) about which there is
limited information. Such basic questions could take a long
period of time to address and could require substantial
expenditures. You know as well as I, that a $4.0 million dollar

budget in a national estuary program will not cover this type of
research. Given fiscal constraints, it is necessary, therefore,

that approaches to addressing these second level questions
creative and efficient. In the next two or three years we need
the scientific community to address current resource problems,
while continued long-term research will assist managers 5, 1@,
and 15 years from now.

I would also suggest that the estuary initiative, you are
considering, should not lose a system—-wide approach. Too many
research initiatives in EPA start out as system initiatives, soon
to be broken down into sub-parts, and 20 other programs get
involved in turf battles. By trying to please the larger
audience, we lose our momentum and the system-wide focus. Then we
please no one. Individual programs may be barometers to measure
environmental progress or degradation in estuaries, but we neegd
to keep a system focus throughout. Support will come from the
Regions and the States for this initiative if we do so. If we
keep the system-wide focus and support management decisions now,
show the regions what they're going to get, then I anticipate
that support in the EPA budget process will follow.

Another important factor to consider in your deliberationg
is that regional initiatives like the Great Lakes and Chesapeake
Bay Programs have, in some instances, molded national policy.
These case studies attempted new approaches to environmental
problems long before a national policy was set. This argues that
an estuarine research initiative should have a strong geographjc
focus and apply alternative approaches to environmental problems
not yet addressed such as wetlands loss in the Southeast.

In short, I have explained our national estuary program
goals and approach as well as current status. I have also
indicated what out research needs are now and in the future. T
appreciate the opportunity to speak with you and look forward to
supporting an estuarine research initiative and using the
Products to make more informed management decisions.
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Cincinnati, OH 45268

FTS 684-7870
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615 N. Wolfe Street
Baltimore, MD 21205
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CML (617) 223-1429

Dr. Terry Whitledge

Building 318

Oceanographic Sciences Division
Brookhaven National Laboratory
Upton, NY 11973

FTS 666-2945
CML (516) 282-2945



