
sc
1085 
. S49 
1981

docAssessment of Great Lakes and 
Ocean Pollution Monitoring in the
United States

August 1981



/0<^

An Assessment of Great Lakes and
Ocean Pollution Monitoring in the 
United States

Douglas A./Segar 
SEAMOcean, Inc. 
Wheaton, MD 20902

Workshop Coordination, Technical and Editorial Review:
George Peter
Office of Marine Pollution Assessment, NOAA 

Millington Lockwood
Ocean Pollution Monitoring Group, National Ocean Survey, NOAA 

Raymond Ramsay
Office of Ocean Technology and Engineering Services, NOAA

Working Paper No. 7: Federal Plan for Ocean Pollution 
Research Development and Monitoring, FY 1981-1985

Boulder, Colorado 
August 1981

npaa
UNITED STATES 
DEPARTMENT OF COMMERCE

Malcolm Baldrige,
Secretary

NATIONAL OCEANIC AND 
ATMOSPHERIC ADMINISTRATION

John V. Byrne,
Administrator

Office of Marine 
Pollution Assessment

R.L. Swanson,
Director

CENTRAL
LiBRARY

OCT 2 1 1991

N.CXA.A.
' d. s. Def*. •< Qocftmmm

81 327?



TABLE OF CONTENTS

I. EXECUTIVE SUMMARY ..................................... 1

II. INTRODUCTION AND BACKGROUND ........................... 11
II.A. The National Ocean Pollution Planning Act .... 11
II.B. The First Federal Plan for Ocean Pollution 

Research and Development and Monitoring
(1979-1983) ............................... 13

II.C. The Planning Process for the Second
Federal Flan .............................. 16

II.D. Marine Pollution Monitoring Workshops,
Organization and Purpose .................. 17

III. PROFILE OF MARINE MONITORING PROGRAMS ................. 21
III.A. Hierarchical Nature ......................... 21
III.B. Monitoring Program Objectives ............... 23
III.C. Uses of Monitoring Data .....................  24
III.D. Organization Performing Monitoring .......... 25
III.E. Monitoring Program Costs ...................  26

IV. IDENTIFIED NEEDS AND DEFICIENCIES IN NATIONAL MARINE
MONITORING EFFORTS ................................. 28
IV.A. Coordination ................................ 29
IV.B. Data, Information and Quality Assurance ..... 32
IV.C. Synthesis ................................ . 35
IV.D. Program Evaluation ..........................  36
IV.E. Compliance Monitoring ....................... 37
IV.F. Ecosystem Research .......................... 41
IV.G. Trend Assessment Monitoring ................. 43
IV.H. Technology Development .................. 50
IV.I. National Marine Pollution Monitoring Program

Planning .................................. 52

APPENDIX A. THE NATIONAL OCEAN POLLUTION PLANNING ACT,
PL 95-273 ................................... A1

APPENDIX B. INVITEES AND ATTENDEES AT REGIONAL WORKSHOPS.
SUMMARY AND LISTING ......................... B1

B.I. Summary of Invitees and Attendees ........... B3
B.II.a. Northeast Regional Workshop ................. B6
B.II.b. Southwest Regional Workshop ................. Bll
B.II.c. Western Gulf Regional Workshop .............. B18
B.II.d. Northwest Regional Workshop ................. B25
B.II.e. Southeastern Regional Workshop .............. B34
B.II.f. Great Lakes Regional Workshop ............... B43

APPENDIX C. SUMMARY OF OF REGIONAL WORKSHOP FINDINGS .......  Cl
A. Northeast Regional Workshop ............. . C3
B. Southwest Regional Workshop ................. C4
C. Western Gulf Regional Workshop .............. C5
D. Northwest Regional Workshop ........... ..... C6
E. Southeastern Regional Workshop ......... . C7
F. Great Lakes Regional Workshop ............... C8



I. EXECUTIVE SUMMARY

During the development of the second Federal Plan for Ocean Pollution Research 
and Development, and Monitoring, the National Oceanic and Atmospheric 
Administration (NOAA) identified the need to address marine pollution 
monitoring needs and priorities separately from research and development. 
Accordingly, a series of regional workshops addressing marine pollution 
monitoring needs was planned with participants drawn from both technical and
managerial communities directly involved with obtaining and using marine

►
pollution monitoring data.

NOAA through its Office of Marine Pollution Assessment convened this series of 
six regional marine pollution workshops during the period between September 
1980 and February 1981. Workshops were held as follows: Northeast - Stony 
Brook, New York, Southwest - Pasadena, California, Western Gulf - New 
Orleans, Louisiana, Northwest - Seattle, Washington, Southeastern - Atlanta, 
Georgia, Great Lakes - Ann Arbor, Michigan.

Invitees to the workshops were selected to achieve a balance:
a) among Federal, state, and local government, and industry,
b) between technical experts and managers, and
c) among the states within a given region,

and also to include representation by public interest groups.

The workshops were intended to address broad objectives concerning the 
development of guidelines, strategies, and approaches for interrelating 
operational ocean pollution monitoring programs and findings in order to 
improve overall effectiveness and minimize costs. The workshops aimed to 
generate descriptions and assessments of existing monitoring programs and a 
definition of additional monitoring needs.

This report summarizes findings of the six regional workshops in relation to 
the national marine pollution goals set forth by the Congress in PL 95-273 and 
other legislation. Results of each regional workshop are summarized in 
individual reports which contain details not included in this national
overview.



The marine monitoring programs identified at the regional workshops are 
extremely diverse. No single program addresses the entire spectrum of marine 
pollution monitoring needs or goals. Within each region there exists a 
network of monitoring programs each addressing a limited aspect of the 
nation's ocean pollution problems. As a result of the complex hierarchy of 
marine pollution monitoring programs, information from many such programs 
within a given region must be brought together to assess the health of the 
marine ecosystem, and evaluate the impact of human activities.

Most marine monitoring programs are compliance monitoring programs, conducted 
in response to regulations or compliance orders. Compliance monitoring most 
often is performed to demonstrate that particular pollutant concentrations are 
not exceeded in some portion of the marine ecosystem. While compliance 
monitoring forms the majority of all marine pollution monitoring programs 
there are, in addition, many trend monitoring programs that respond to general 
statutory requirements to monitor the overall health of the marine ecosystem, 
and to perform research on the impact of man's activity on the marine 
environment.

The term "trend monitoring refers to 1) measurements of pollutant 
concentration trends in the physical environment and the biota, 2) assessments 
of variations in the ecological components of the ecosystem (fisheries 
assessments, habitat investigations etc.), and 3) measurements of trends in 
the physical environment or "ocean climatology .

Compliance monitoring data are used to satisfy the monitoring agency and the 
regulator that the standards have not been exceeded. After this primary 
function has been served, such data are rarely used further, even though they 
could be of value for other management decisions. Secondary uses of compli
ance monitoring data identified by workshop participants were identification 
of requirements for research to determine the cause of the non-complying data, 
and on rare occasions support of legal enforcement proceedings.

Trend monitoring data are used to provide assessments of the impact of 
polluting activities on the marine environment and, therefore, as an input to 
the policy process leading to modification or generation of new legislation or
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regulation. However, trend monitoring programs are rarely coordinated and 
often limited in extent. As a consequence their resulting data are often not 
adequate to separate natural variability from changes caused by pollution.

Marine pollution monitoring is performed by a variety of organizations ranging 
from small industrial organizations to multi-national corporations, from town 
and county government to federal agencies. Compliance monitoring is primarily 
performed by industrial or municipal dischargers or by local and state 
agencies. Trend monitoring is predominantly performed by the Federal 
government and state agencies. Organizations performing marine pollution 
monitoring activities vary widely in their technical capability and their 
ability to interpret and utilize complex technical information.

The costs of this nation's marine pollution monitoring programs are difficult 
to estimate because 1) it is difficult to identify all of the ongoing marine 
monitoring programs throughout the nation, and 2) program costs cannot be 
accurately estimated since often no clear distinction exists between marine 
research and monitoring and between marine and non-marine monitoring.

In each workshop a number of deficiencies and needs were identified. These 
ranged widely in their degree of specificity. However, many of the identified 
deficiencies were similar in all or several regional workshops, and probably 
represent general deficiencies which are common to monitoring activities 
throughout the regions. In this report the regional workshop results are 
synthesized and summarized to present an overview of the general deficiencies 
consistently identified among the regional workshops. The identified 
deficiencies fall under several categories A) coordination, B) data, 
information and quality assurance, C) synthesis, D) program evaluation, E) 
compliance monitoring, F) ecosystem investigations, G) trend assessment 
monitoring, and H) technology development.

A. Coordination.

The most critical deficiency in marine monitoring programs is the lack of 
coordination among the many individual programs. Needs were identified as 
follows:
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1. AN APPROPRIATE MECHANISM SHOULD BE ESTABLISHED TO ENSURE THAT 
EFFECTIVE COORDINATION OF MARINE POLLUTION MONITORING PROGRAMS 
TAKES PLACE WITHIN EACH REGION AND AMONG THE VARIOUS REGIONS.

2. INFORMATION SHOULD BE MADE AVAILABLE CONCERNING THE ESSENTIAL 
CHARACTERISTICS OF ALL MARINE MONITORING PROGRAMS. INFOR
MATION SHOULD BE TARGETED PRIMARILY AT LOCAL, STATE, AND 
INDUSTRIAL INTERESTS WHO NEED TO EFFECTIVELY ASSESS THE 
AVAILABILITY OF EXISTING DATA AND INFORMATION, AND THE NEED 
FOR ADDITIONAL MONITORING DATA AND/OR INFORMATION TO ADDRESS 
THEIR SPECIFIC LOCAL PROBLEMS.

3. MARINE POLLUTION MONITORING PLANNING AND COORDINATION SHOULD 
BE ACHIEVED PRIMARILY ON A REGIONAL BASIS, SINCE THE 
CHARACTERISTICS OF MARINE ECOSYSTEMS AND THE POLLUTION 
PROBLEMS AFFECTING OR POTENTIALLY AFFECTING THEM DIFFER WIDELY 
FROM REGION TO REGION. MONITORING PROGRAM DESIGN SHOULD TAKE 
INTO ACCOUNT CONSIDERATIONS OF THE NATURE OF LOCAL AND 
REGIONAL ECOLOGY, POLLUTION INPUTS, AND OTHER IMPACTING 
ACTIVITIES.

B. and Quality, A.sspriincg

In each regional workshop, participants stated that it is difficult to obtain 
data from other monitoring programs in useful form. They also stated that 
information concerning the quality assurance of data, and suitable information 
products summarizing marine pollution monitoring knowledge are in general not 
available. The following needs were identified:

1. ACQUISITION, STORAGE, AND DISSEMINATION OF MARINE POLLUTION 
MONITORING DATA SHOULD BE IMPROVED. ACCESS TO DATA BASES 
SHOULD BE SIMPLIFIED, AND MECHANISMS ESTABLISHED WHICH WOULD 
ACTIVELY PRODUCE AWARENESS OF THE DATA THAT ARE AVAILABLE AND 
FACILITATE ACCESS TO THE DATA BY USERS, PARTICULARLY 
OCCASIONAL USERS UNSKILLED IN MARINE POLLUTION DATA
ACQUISITION.
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2. ASSURANCE SHOULD BE ACHIEVED OF THE QUALITY OF MONITORING DATA 
SUCH THAT DATA FROM ALL MONITORING PROGRAMS CAN BE COMPARED.
THE MOST CRITICAL NEEDS ARE FOR PUBLICATION OF A COMPILATION 
OF APPROVED METHODS AND STANDARD REFERENCE METHODS, FOR THE 
INCLUSION OF QUALITY ASSURANCE INFORMATION IN MARINE POLLUTION 
DATA BASES AND FOR STANDARDIZATION OF MEASUREMENT UNITS USED 
FOR DATA REPORTING.

3. INFORMATION GAINED FROM ASSESSMENT OF MARINE MONITORING DATA 
SHOULD BE MADE AVAILABLE TO MANAGERS IN A FORM SUITABLE FOR 
USE IN MAKING DECISIONS. A HIERARCHY OF INFORMATION PRODUCTS 
IS NEEDED TO SATISFY THE NEEDS OF THE RANGE OF USERS TO BE 
SERVED, BECAUSE OF THE WIDE VARIATION IN THE DEGREE OF 
COMPLEXITY OF MARINE POLLUTION PROBLEMS AND IN THE TECHNICAL 
EXPERTISE AVAILABLE TO THESE DECISION MAKERS.

4. ACCESS SHOULD BE IMPROVED TO INFORMATION CONTAINED IN THOSE 
IN-HOUSE MONITORING PUBLICATIONS AND REPORTS WHICH ARE NOT 
PUBLISHED IN A WIDELY DISSEMINATED FORM.

C. SjUtfrg-g.i-g

While syntheses of marine pollution data addressing major national marine 
pollution issues are routinely performed by Federal agencies with programmatic 
responsibilities in the area of interest, no adequate mechanism exists for 
them to be performed concerning local and individual marine pollution 
problems. Throughout each of the regional workshops, state and local managers 
consistently remarked on the lack of synthesis products which were useful in 
their decision making process.

The following synthesis needs were identified:

EXISTING AND NEW MARINE POLLUTION MONITORING DATA NEED TO BE 
ANALYZED AND ASSESSED ON A CONTINUING BASIS FOR THEIR 
APPLICATION TO CURRENT AND PROJECTED MARINE POLLUTION
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PROBLEMS. MECHANISMS ARE NEEDED THROUGH WHICH SUCH EVALUATION 
IS PERFORMED ON A CONTINUING BASIS WITH RESPECT TO BROAD 
REGIONAL PROBLEMS. MECHANISMS ARE ALSO NEEDED SUCH THAT 
EVALUATIONS CAN BE PERFORMED, WHEN NEEDED, CONCERNING 
INDIVIDUAL MARINE POLLUTION PROBLEMS, ESPECIALLY THOSE 
PROBLEMS OF A LOCAL NATURE WHERE THE MANAGEMENT GROUP 
REQUIRING SUCH EVALUATION HAS LIMITED TECHNICAL EXPERTISE.

D. Program Evaluation

Many regional workshops participants felt that marine pollution monitoring 
program design was inadequate, in part because studies of the effectiveness of 
existing program designs have not been performed.

ALL TYPES OF POLLUTION MONITORING PROGRAMS SHOULD BE 
CRITICALLY ASSESSED ON A CONTINUING BASIS TO ESTABLISH THEIR 
EFFECTIVENESS IN MEETING STATED OBJECTIVES. THE RESULTS OF 
THESE ASSESSMENTS SHOULD BE USED TO REDESIGN EXISTING AND 
FUTURE MONITORING PROGRAMS.

E. Compliance Monitoring

Regional workshop participants, especially municipal and industrial 
representatives, voiced much dissatisfaction with the value of compliance 
monitoring in meeting national management objectives.

The following needs for improvement of compliance monitoring were identified:

1. COMPLIANCE MONITORING REQUIREMENTS SHOULD BE CONTINUOUSLY 
REVIEWED AND REDUCED TO THE MINIMUM NECESSARY TO SATISFY 
MANAGEMENT OBJECTIVES.

2. A STUDY SHOULD BE MADE OF THE MONITORING STRATEGIES THAT CAN 
IMPROVE THE EFFICIENCY AND EFFECTIVENESS OF COMPLIANCE 
MONITORING, PARTICULARLY THAT COMPLIANCE MONITORING WHICH 
TAKES PLACE IN RESPONSE TO LEGISLATIVE AND REGULATORY
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REQUIREMENTS WHICH LIMIT THE EXTENT OF ECOLOGICAL CHANGE 
OCCURRING IN THE AFFECTED ECOSYSTEM. WHERE IT IS FOUND THAT 
STATE-OF-THE-ART ABILITY TO UNDERSTAND ECOSYSTEM STATUS, 
FUNCTION, AND CHANGE IS INADEQUATE TO ADDRESS STATUTORY AND 
REGULATORY STANDARDS, OR WHERE THE COSTS OF DOING SO ARE 
PROHIBITIVE, THE REGULATORY AND/OR STATUTORY STANDARDS SHOULD 
BE CHANGED.

F. Ecosystem Research

Workshop participants in all regions strongly expressed the need for 
additional research on marine pollution problems affecting their region.

REGIONWIDE MULTI-DISCIPLINARY ECOSYSTEM RESEARCH PROGRAMS ARE 
NEEDED IN POLLUTION IMPACTED COASTAL REGIONS WHERE NO SUCH 
EFFORTS HAVE PREVIOUSLY TAKEN PLACE. IN REGIONS WHERE 
MULTI-DISCIPLINARY REGIONWIDE ECOSYSTEM RESEARCH PROGRAMS HAVE 
BEEN PERFORMED IN RECENT YEARS OR ARE CURRENTLY UNDERWAY, 
THESE EFFORTS NEED TO CONTINUE AT AN APPROPRIATE LEVEL TO 
IDENTIFY AND RESEARCH NEW AND EMERGING POLLUTION PROBLEMS THAT 
SHOULD BE MONITORED, TO AID INTERPRETATION OF INFORMATION 
GAINED FROM MONITORING, AND TO AID DEVELOPMENT OF MORE 
EFFICIENT AND EFFECTIVE MONITORING STRATEGIES AND TECHNIQUES.

G. Trend Assessment Monitoring

Existing trend assessment monitoring programs are structured to address a 
variety of concerns other than marine pollution as well as a variety of marine 
pollution issues. Therefore, the results of these programs are not often 
integrated effectively into overall marine pollution management 
considerations.

With regard to marine pollutant concentration trend monitoring, the following 
needs were identified:
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1. ALTERNATIVE STRATEGIES FOR MONITORING THE TREND OF MARINE
POLLUTANT CONCENTRATION SHOULD BE STUDIED. THE PURPOSE OF
THESE STUDIES SHOULD BE TO DETERMINE THE MOST EFFICIENT AND 
EFFECTIVE STRATEGY TO MEET THE GOAL OF PROVIDING SUFFICIENT 
INFORMATION TO DETERMINE THE CONCENTRATIONS OF POLLUTANTS IN 
CRITICAL COMPONENTS OF THE ECOSYSTEM, EITHER DIRECTLY OR BY 
MODELING. IN DETERMINING THE MOST EFFICIENT AND EFFECTIVE 
STRATEGY ACCOUNT SHOULD BE TAKEN OF THE LIMITATIONS OF COST 
AND AVAILABLE TECHNICAL RESOURCES WHICH MAY RENDER SOME 
STRATEGIES IMPOSSIBLE, OR LESS DESIRABLE THAN STRATEGIES WHICH 
LEAD TO EQUIVALENT SCIENTIFIC CERTAINTY OF RESULT.

2. THE SENTINEL ORGANISM APPROACH TO MARINE POLLUTION
CONCENTRATION TREND MONITORING SHOULD BE THOROUGHLY
RESEARCHED. IT SHOULD BE INTRODUCED TO ROUTINE APPLICATION 
ONLY IF AND WHEN SUFFICIENTLY DEVELOPED, AND IF NO MORE 
EFFICIENT AND EFFECTIVE STRATEGY IS PRACTICABLE.

With regard to marine ecological trend monitoring the following needs were 

identified:

1. DATA AND INFORMATION FROM ALL MARINE ECOLOGICAL TREND 
MONITORING PROGRAMS, INCLUDING THOSE TAKING PLACE IN RESPONSE 
TO MANAGEMENT NEEDS OTHER THAN MARINE POLLUTION, SHOULD BE 
REVIEWED ON A CONTINUING BASIS. INFORMATION CONCERNING 
OBSERVED TRENDS SHOULD BE MADE AVAILABLE FOR USE IN MARINE 
POLLUTION MANAGEMENT, AND IN THE DESIGN OF MARINE POLLUTION 

MONITORING AND RESEARCH PROGRAMS.

2. THERE IS A NEED TO MAKE BETTER USE OF RECREATIONAL AND 
COMMERCIAL FISHING ACTIVITIES TO GATHER DATA CONCERNING THE 

TRENDS IN MARINE POPULATIONS.

3. BIOCHEMICAL INDICATORS OF POLLUTANT STRESS IN MARINE ORGANISMS 
SHOULD BE INTENSIVELY RESEARCHED. WHEN AND IF TECHNIQUES
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BASED ON THE USE OF SUCH INDICATORS ARE THOROUGHLY TESTED AND 
PROVEN, THEY SHOULD BE INTRODUCED TO MARINE MONITORING 
PROGRAMS TO REPLACE OR REDUCE, WHERE POSSIBLE, POPULATION AND 
DIVERSITY MONITORING.

With regard to marine environmental trend monitoring the following needs were 
identified:

A STUDY SHOULD BE MADE OF ENVIRONMENTAL TREND MONITORING 
STRATEGIES WHICH CAN ENSURE THAT MAJOR REGIONWIDE ECOLOGICAL 
CHANGES CAUSED BY NATURAL VARIABILITY ARE IDENTIFIED AND 
SEPARATED FROM POLLUTION INDUCED CHANGES. PROGRAMS EMPLOYING 
THE BEST AVAILABLE STRATEGY SHOULD BE INITIATED AS SOON AS 
PRACTICABLE.

H. Ig.c.hnologv Development

Rather than suggesting needs for new technology with which to make more 
sophisticated environmental measurements, workshop participants expressed a 
number of concerns that the existing sampling and analysis technologies 
suffered operational problems which compromised the efficiency of marine 
monitoring programs. The operational problems of existing technology that 
were identified include: unreliability, difficulty of operation, high cost, 
and lack of adequate operator training programs.

TECHNOLOGY AND ENGINEERING PROGRAMS SHOULD BE REFOCUSED TO 
PLACE MAJOR EMPHASIS ON IMPROVEMENT OF' THE RELIABILITY AND 
EASE OF OPERATION, AND LOWERING OF THE COST OF EXISTING 
MEASUREMENT, SAMPLING AND ANALYSIS SYSTEMS. DEVELOPMENT OF 
NEW TECHNOLOGY SHOULD EMPHASIZE THESE SAME FEATURES, AND NEW 
TECHNOLOGY SHOULD BE ACCOMPANIED BY ADEQUATE TRAINING PROGRAMS 
FOR THE TECHNICAL COMMUNITY PERFORMING DAY-TO-DAY MONITORING 
TASKS.
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I. National Marine Pollution Monitoring frpgThm pl»mj.n&

Workshop participants felt that a national program should provide the 
framework for integration of the hierarchy of existing marine pollution and 
other marine monitoring programs, and should operate on a regional basis. In 
addition, since in most regions the hierarchy of programs is incomplete, the 
national program should seek to ensure that these information gaps are filled.

Workshop participants identified the following needs:

1. THE NATIONAL MARINE POLLUTION MONITORING PROGRAM SHOULD BE THE 
SUM OF A NUMBER OF REGIONALLY PLANNED AND COORDINATED 
PROGRAMS. IT SHOULD ENSURE THE AVAILABILITY OF DATA FROM ALL 
MARINE MONITORING PROGRAMS, AND THAT THESE DATA ARE INTEGRATED 
IN A MANNER LEADING TO USEFUL SYNTHESES AND INTERPRETATIONS. 
IT SHOULD ALSO ENSURE THAT USEFUL INFORMATION PRODUCTS ARE 
PRODUCED AND DISSEMINATED TO USERS. THE NATIONAL PROGRAM 
SHOULD IDENTIFY GAPS IN THE HIERARCHY OF MONITORING PROGRAMS 
AND SHOULD FIND MEANS TO FILL THESE GAPS.

2. THE ROLE OF THE NATIONAL MARINE POLLUTION MONITORING PROGRAM 
AT THE PRESENT TIME SHOULD BE THAT OF COORDINATION AND 
INTEGRATION OF EXISTING MONITORING ACTIVITIES. IT SHOULD NOT 
REPLACE OR SUBSUME EXISTING COMPLIANCE OR OTHER MONITORING 

PROGRAMS.
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II. INTRODUCTION AND BACKGROUND

II.A. The National Ocean Pollution Planning Act

In spring 1978, Congress enacted and the President signed into law a statute 
to become known as the National Ocean Pollution Planning Act (Public Law 
95-273, See Appendix A). In reviewing the importance of the coastal and 
offshore oceans to national well-being, the Congress found that the United 
States increasingly will be forced to rely on ocean resources. This increased 
use of the marine environment and its resources can have a profound short-term 
and long-term impact on the ability of the ocean and coastal systems to
provide the needed resources. The ability to use the oceans wisely depends 
directly on the knowledge decision makers have about pollution-related
consequences of such activities. Unfortunately, while the Federal Government 
supports and undertakes extensive ocean pollution research, development, and 
monitoring that can yield such knowledge, these activities often are 
uncoordinated and result in potential duplication or unfilled information
needs. The Congress concluded that there was a need to develop a
comprehensive Federal Plan that would better identify the needs for ocean 
pollution research, development, and monitoring, and demonstrate how the 
Federal effort was organized to meet the needs in a timely and efficient way. 
The overall goal of the Plan is to better assure that the Federal program for 
research, development, and monitoring provides the knowledge needed to make 
better decisions on ocean use activities that may cause pollution.

The National Ocean Pollution Planning Act has three basic purposes;

1. To establish a comprehensive 5-year plan for Federal ocean 
pollution research and development, and monitoring programs.

2. To develop the necessary base of information to support ocean 
use management decisions.

3. To designate the National Oceanic and Atmospheric Administr
ation (NOAA) as the lead Federal agency for preparing the 5 
year plan.
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Section 4 of the Act specifies in detail the elements that the comprehensive 
Federal Plan relating to ocean pollution should contain. The key elements 
within this section are:

1. Assessment and ordering of national needs and problems.

2. Assessment of the existing Federal capability.

3. Policy recommendations.

4. Budget review.

Congress directed that in developing the 5-year Federal ocean pollution plan, 
NOAA work together with the Director of the President's Office of Science and 
Technology Policy and other Federal agencies. In accord with the 
Congressional directive, the approach to implementing the legislation has been 
to involve to the maximum extent possible all concerned Federal departments 
and agencies. In June 1978 the Director of the President's Office of Science 
and Technology Policy chartered the Interagency Committee on Ocean Pollution 
Research and Development and Monitoring (COPRDM) under the aegis of the 
Federal Coordinating Council for Science, Engineering, and Technology.

The Interagency Committee, chaired by the Deputy Administrator of NOAA, with 
EPA's Assistant Administrator for Research and Development as Vice Chairman, 
is made up of policy-level representatives from the Federal agencies and 
departments that have programs relating to ocean pollution and a 
representative from the Office of Management and Budget. The departments and 
agencies represented are:

o Council on Environmental Quality (CEQ) 
o Department of Agriculture (DOA) 
o Department of Commerce (DOC) 
o Department of Defense (DOD) 
o Department of Energy (DOE)
o Department of Health and Human Services (HHS) 
o Department of the Interior (DOI) 
o Department of Transportation (DOT) 
o Environmental Protection Agency (EPA) 
o National Aeronautics and Space Administration (NASA) 
o National Science Foundation (NSF) 
o Nuclear Regulatory Commission (NRC)
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NOAA, within its Office of Policy and Planning, established the National 
Marine Pollution Program Office (NMPPO) to lead the development of the Plan, 
to facilitate the implementation of the Plan, and to perform staff functions 
for COPRDM. In addition, the Office of Marine Pollution Assessment (OMPA) was 
created to facilitate planning and coordination within NOAA.

II.B. Ifrg first. Federal Plan for Ocean Pollution Research.. Development and
Monitoring .(1979.-1983)«.

In preparing the First Federal Plan published in August 1979, the COPRDM 
formed four working subcommittees to develop specific portions of, and make 
recommendations for, the comprehensive 5-year Federal Plan. The subcommittees 
were:

1. Subcommittee on National Needs and Problems — responsible for 
developing the statement of national needs and problems that 
forms the cornerstone for policy recommendations regarding 
changes in the overall Federal effort during the 5~year Plan 
period.

2. Subcommittee on Research and Development — responsible for 
identifying all existing Federal research programs and 
facilities related to ocean pollution in order to analyze the 
extent to which the present programs meet national priorities, 
and to make recommendations to the parent committee regarding 
changes necessary to satisfy those priorities more fully.

3. Subcommittee on Monitoring — responsible for identification 
and analysis of Federal monitoring programs in a manner 
similar to the role of the Research and Development 
Subcommittee.

4. Subcommittee on Data — responsible for analyzing the current 
federal capability to respond to the requirements of Section 8 
of the Act.

Each of the Subcommittees produced a comprehensive report. The monitoring 
subcommittee report identified existing and planned Federal ocean pollution 
monitoring programs and activities, addressed the extent to which they met 
national needs and priorities, and made recommendations for changes in the 
Federal ocean pollution monitoring effort in order to satisfy more fully those
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needs and priorities. An initial problem was found to be a lack of agreement 
as to the definition and purposes of marine pollution monitoring. Therefore, 
the following definitions were established:

Marine Pollution. Marine pollution is a condition brought about 
directly or indirectly by human activities in the marine 
environment (including estuarine waters and the Great Lakes) 
that may result in hazard to human health, harm to living 
resources and ecosystems, hindrance to fishing and other 
marine activities, impairment of quality for use of seawater, 
and reduction of recreational and aesthetic amenities.

Marine Pollution Monitoring. Marine pollution monitoring is the 
continual systematic, time-series observation of predetermined 
pollutants or pertinent components of the marine ecosystem 
over a period sufficient to determine the (1) existing level,
(2) trend, and (3) natural variations of measured components 
in the water column, sediments, or biota.

Purposes for Monitoring Marine Pollution. The basic, overriding 
purpose for monitoring marine pollution is to obtain 
time-series data sets that can be used to detect significant 
changes in the environment, and to use this information to 
provide timely warning and other advice to management so 
appropriate actions may be taken.

The key concept of the above definition of purpose for monitoring marine 
pollution is the determination that monitoring should provide information that 
is useful to management. Since the publication of the first Federal Plan both 
the definition of monitoring and its management role have largely been 
accepted.

The Subcommittee on Monitoring concluded that, to meet the requirements of PL 
95-273, it would be necessary to establish a program incorporating all 
private, local, state, and Federal ocean monitoring activities. Therefore, 
this program would become more comprehensive than the program addressing 
federal activities alone which is required by PL 95-273. The proposed 
National Ocean Pollution Monitoring Program would have the following two 
goals:

"Provide information necessary to assess the health of the U.S. 
coastal ocean and Great Lakes ecosystems on a continuing basis; 
and
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Provide information necessary to ensure present and future 
protection of human health, and the safe use and wise management 
of the U.S. coastal marine and Great Lakes resources."

The deficiencies identified by the Subcommittee in its review of the existing 
monitoring programs were: (1) the present effort is fragmented, and with that 
goes a presumption that duplications as well as gaps exist; (2) the present 
effort is reactive rather than anticipatory; (3) the current emphasis is on 
local problems—a regional focus is lacking; (4) monitoring efforts are 
independent of each other, with little exchange of information, technology, 
and data; (5) information is not readily available on all federal and 
non-federal marine pollution monitoring; (6) monitoring activities are 
generally site specific or pollutant specific; (7) an overall (national) 
rationale and strategy for monitoring is often lacking; (8) instrumentation 
development is lagging behind ocean pollution monitoring needs; and (9) 
national standards of accuracy are lacking for data-collection and analysis 
methodology which diminish the usefulness of the data.

The Subcommittee recommended that a National Ocean Pollution Monitoring 
Program be established with a single Federal agency responsible for its 
management and providing staff for a management group. They further
recommended that an interagency steering group be formed to help establish and 
implement the National Program, with the following major tasks:

1. Assemble an inventory of private industry, local, state, and 
Federal programs for ocean pollution monitoring. This would 
form the basis of a management information system and central 
data bank for all existing marine pollution monitoring 
programs and data.

2. Designate coastal regions, and develop and coordinate regional
coastal monitoring plans by these regions, including the
designation of the responsible lead agency. The regions 
included are: Great Lakes, northeast Atlantic coast,
southeast Atlantic coast, Gulf of Mexico coast, southwest
Pacific coast, northwest Pacific coast, and Alaska.

3. Establish regional and national monitoring data banks, and
develop mechanisms to convert data into information for
management use. Establish guidelines for quality controls in 
acquisition and analysis technology for monitoring data and 
develop standardized formats for acquisition and storage of 
monitoring data.
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4. Define regional marine pollution monitoring needs (those that 
are not already being met by existing programs) and implement 
new programs of marine pollution monitoring in the critical 
regions.

5. Implement increased efforts by Federal agencies to advance the 
technology of monitoring instrumentation (sensor development) 
and the development of analysis methodology, including 
standard marine bioassay methods for monitoring programs.

6. Implement the National Ocean Pollution Program in two phases: 
First, identify all monitoring and coordination functions of 
existing programs, including data and information distribution 
and the development of a regional monitoring plan. Second, 
implement new regional ecosystem monitoring programs that will 
use all information from existing programs and resources.

The recommendation to establish new regional ecosystem monitoring programs was 
made by the Subcommittee in response to the perceived inadequacy of current 
programs to address long-term chronic effects of coastal marine pollution and 
the lack of regional focus.

The recommendations made by the Subcommittee on Monitoring were substantially 
adopted by the COPRDM and were incorporated as part of the first Federal Plan. 
In the intervening period since publication of the first Federal Plan, 
emphasis has been placed on utilizing the limited available resources to 
implement recommendations of that Plan other than those related to monitoring. 
The majority of the recommendations on monitoring in the first Federal Plan 
have, in consequence, not been further defined or implemented.

II.C. The Planning Process for the Second Federal PJ.3IU

In the summer of 1980, NOAA/NMPPO held five regional meetings to review needs 
and priorities for ocean pollution research and development, and monitoring 
for the Second Federal Plan. In each of these workshops strong 
recommendations were made for improvements in the effectiveness of marine 
pollution monitoring programs. However, concern was expressed that the needs 
for improvements in monitoring programs did not receive adequate consideration 
at these workshops since time was limited, and attendees were drawn primarily 
from the research and development community.
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In response to these concerns, NOAA identified a need to address marine 
pollution monitoring needs and priorities in a separate series of regional 
workshops with participants drawn from both technical and managerial 
communities directly involved with obtaining and using marine pollution 
monitoring data. These communities are composed predominantly of local 
government and industry representatives, who had little previous opportunity 
to participate in the Federal marine pollution planning process. Their 
involvement in the planning process was felt to be vital in view of the 
importance of marine pollution monitoring data in the formulation of 
management decisions. Recommendations for marine pollution monitoring program 
improvements must be responsive to the needs of managers of all levels in the 
public and private sectors.

II.D. Marine Pollution Monitoring Workshops,-Organization, and PurPO_s_g_.

NOAA, through its Office of Marine Pollution Assessment, convened a series of 
six regional marine pollution workshops during the period between September 
1980 and February 1981. Each workshop was held in a geographical region which 
coincided with the designated regions of the Environmental Protection Agency 
(EPA), and was co-sponsored by the EPA region, except for the Great Lakes 
workshop which was cosponsored by the International Joint Commission.

The schedule of workshops and their geographical coverage were as follows:

Northeast - Stony Brook, New York.
September 10-12, 1980.
Maine, New Hampshire, Massachusetts, Connecticut, Rhode 
Island, New York, Delaware, New Jersey, Maryland and Virginia. 
EPA Regions I, II and III.

Southwest - Pasadena, California.
November 18-20, 1980.
California, and Hawaii.
EPA Region IX.

Western Gulf - New Orleans, Louisiana.
December 16-17, 1980.
Texas, Louisiana, Mississippi.
EPA Region VI.
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Northwest - Seattle, Washington.
January 6-8, 1981.
Washington, Oregon and Alaska (with representation from 
British Columbia, Canada).
EPA Region X.

Southeastern - Atlanta, Georgia.
January 27-28, 1981.
North Carolina, South Carolina, Georgia and Florida.
EPA Region IV.

Great Lakes - Ann Arbor, Michigan.
February 11-13, 1981.
Wisconsin, Michigan, Ohio, Pennsylvania, Minnesota and New 
York, with representation from Canada.
EPA Region V.

Invitations to participate in the workshops were extended to a broad range of 
individuals and organizations. Emphasis was placed on obtaining participation 
from organizations actually performing marine pollution monitoring and those 
responsible for reviewing and using marine monitoring data and the resulting 
information in the management process. Invitees were selected to achieve a 
balance

a) among Federal, state, and local government, and industry,
b) between technical experts and managers and
c) among the states within a given region,

and also to include representation by public interest groups. Unfortunately, 
because of the inability of many invitees to attend the workshops, a balance 
was not adequately maintained in each workshop. A listing and breakdown of 
attendees at the individual workshops may be found in Appendix B.

This series of workshops represented the first opportunity for technical 
experts and managers responsible for generating and using marine pollution 
monitoring data to be brought together to define the needs and priorities for 
improvement of the existing marine pollution monitoring programs. Therefore, 
the workshops, beginning with the Northeast workshop at Stony Brook, N.Y., 
were intended to address broad objectives concerning the development of 
guidelines, strategies and approaches for interrelating operational ocean 
pollution monitoring programs and findings in order to improve overall 
effectiveness and minimize costs. The workshops aimed to generate
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descriptions and assessments of existing monitoring programs and a definition 
of additional monitoring needs.

It became clear in the earlier workshops that it would not be possible to 
obtain a comprehensive overview of marine pollution monitoring programs, 
especially non-federal programs. Because of the proliferation of small local 
marine pollution monitoring programs, individual workshop participants were 
most often not fully apprised of the existing programs, even those in their 
local area.

No comprehensive inventory of monitoring programs exists and, therefore, the 
list of invitees to the workshops is known to have omitted individuals 
associated with numerous local programs. In addition, many invitees were 
unable to attend the workshops. However, for each region it is believed that 
a representative overview of the existing marine monitoring programs was 
obtained.

As the workshop series progressed, the objectives were focused more narrowly 
in two areas as follows:

1. Determine the extent to which existing monitoring programs 
address local and regional marine pollution problems and 
information requirements.

2. Assess the requirements for a region-wide marine ecosystem 
monitoring program, and discuss options of strategy.

In order to achieve these objectives, participants were asked to 
address a series of questions as follows:

1. What marine pollution monitoring activities are conducted in 
the region and what is their rationale (environmental 
problems, geographical area coverage, number of stations, 
sampling frequency (statistical design), types of data, types 
of data analyses), their ultimate use, availability, and 
disposition of data and information?

2. Who are the users of the monitoring information, and how do 
they use the data?

3. How effectively are monitoring data and information used in 
decision making (time delay from measurements to action, 
contributing factors in addition to monitoring data)?
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4. What are the resource requirements for the present monitoring 
programs, and where do the major funds come from?

5. What new monitoring activities (modification of programs, new 
programs, program coordination, synthesis and information 
dissemination, change of pollutant emphasis, etc.) are 
necessary to address local and regional marine pollution 
problems, needs, and priorities, including those identified at 
the recent NOAA/NMPPO workshops?

6. Are there needs for ecosystem monitoring on a region-wide 
scale, and what are they?

7. How can some of the existing monitoring activities be 
incorporated into a region-wide ecosystem monitoring program, 
and which are they?

8. What is a reasonable cost-effective way of designing a 
rational region-wide ecosystem monitoring program?

9. What should be the roles of NOAA, EPA, other Federal , state 
and local agencies of regional monitoring activities?

10. What are the technology development needs to support effective 
marine monitoring programs?

The workshops had different formats including a mixture of panel discussions, 
small study groups, and plenary sessions. However, in each workshop the basic 
format was for short formal presentations to be made by participants of 
representative Federal, state, local government, and private industry of 
marine monitoring programs followed by extended open discussion periods. The 
National Marine Pollution Plan preparation process and some outlined 
approaches to establishment of a National Ocean Pollution Monitoring Program, 
including regionwide ecosystem monitoring, were presented and discussed.

This report summarizes the six regional workshops related to the national 
marine pollution goals set forth by the Congress in PL 95-273 and other 
legislation. Each of the regions in which workshops were held has its own 
spectrum of marine pollution problems and monitoring programs and needs. 
Appendix C of this report summarizes the findings of each of the six regional 
workshops and lists the principal conclusions reached. Each regional workshop 
resulted in a published report which contains details not included in this 
national overview. Copies of these regional reports may be obtained by 
writing NOAA/OMPA, 11400 Rockville Pike, Rm 320, Rockville, MD 20852.



III. PROFILE OF MARINE MONITORING PROGRAMS

One of the principal objectives of the marine pollution monitoring workshop 
series was to identify and describe the current marine pollution monitoring 
programs active within each region. The original objective was to produce a 
comprehensive inventory and description of all marine monitoring programs 
within each region. For reasons stated above* it was not possible to complete 
a comprehensive inventory. However, the major monitoring programs and many 
representatives of the large number of smaller marine monitoring programs 
taking place within each region were identified and described.

Although a complete and detailed inventory of monitoring programs was not 
obtained, some essential characteristics of marine pollution monitoring 
programs emerge from information resulting from the regional workshops.

III.A. Hierarchical Nature.

The identified marine monitoring programs are extremely diverse. Monitoring 
programs can be classified in many different ways by monitoring objective 
(e.g., food safety assurance, habitat protection, and bathing water quality 
assurance), by pollutant source (e.g., ocean dumping, outfall monitoring, or 
hazardous material spill monitoring), by parameters measured (e.g., water 
quality monitoring, food resources monitoring, dumpsite monitoring, and 
ecology monitoring). However, all of these classifications are somewhat 
artificial. Attempts to classify monitoring programs into categories may 
obscure the importance of the hierarchical nature of existing marine pollution 
monitoring programs.

The ultimate goal of all marine pollution monitoring programs is to identify 
and warn against the harmful effects of man's use of the marine environment 
not only to man himself but also to the marine ecosystem. Each existing 
monitoring program addresses some limited piece of this goal as its 
objectives. No single program addresses the ultimate goal in its entirety. 
Individual monitoring programs have been initiated in response to objectives
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whose limits are defined by the jurisdictional boundaries within our society. 
These jurisdictional boundaries are complex enough to defy adequate 
description. However, some examples may serve to illustrate the complexity.

Monitoring responsibilities for ocean dumping and ocean outfall discharge are 
separated at the federal regulatory level. Though the material discharged or 
disposed may be the same (for example, sewage sludge), different statutes and 
regulations establish the monitoring requirements, and these requirements 
themselves differ greatly.

The Food and Drug Administration has responsibility for monitoring shellfish 
to determine whether or not they are safe for human consumption, while NOAA 
and EPA have responsibilities for monitoring to ensure the health of the 
shellfish populations themselves.

Beach water quality monitoring is performed primarily by local government 
authorities while outfalls which can affect those beaches are monitored by the 
dischargers themselves in compliance with discharge regulations.

The diversity of marine pollution monitoring programs and their objectives 
tends to obscure the essentially hierarchical nature of the national effort. 
For example, local effects of marine pollution are monitored by permit 
compliance monitoring performed by the discharger. Local but larger-scale 
pollution is monitored by local and state government programs, and regional 
pollution is primarily monitored by state and Federal programs. 
Alternatively, the effects of pollution in a given region may be monitored 
through a series of individual programs addressing such issues as water 
quality, seafood quality and safety, fisheries stock changes, benthic 
biological integrity studies, etc. These individual programs were activated 
one by one to address specific pollution problems when they were identified. 
Only collectively do they address the broader questions of management of 
marine pollution inputs.

As a result of the complex hierarchy of marine pollution monitoring programs, 
information from many such programs within a given region must be brought 
together to assess the health of the marine ecosystem, and evaluate the impact
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of human activities. Assessments of the health of the marine ecosystem have 
generally not been succesful. This failure is most often due to the existence 
of critical gaps in the hierarchy and/or the lack of adequate synthesis of 
information available from all the existing programs. The hierarchical nature 
of marine pollution monitoring programs is an important factor that must be 
recognized in the further development of a comprehensive national marine 
monitoring program.

III.B. Monitoring Program Objectives.

Most of marine monitoring programs are compliance monitoring programs, 
conducted in response to regulations or compliance orders. The goal of these 
programs is to ensure that imminent or immediate harmful impacts of pollution 
are anticipated and avoided. It should be noted that compliance monitoring is 
not restricted to monitoring performed by dischargers, but also includes 
monitoring programs responsive to regulations protecting a particular ocean 
use, for example, bathing water quality regulations and seafood safety 
regulations. Such programs are normally performed by government entities at 
the Federal, state and local levels.

Compliance monitoring most often is performed to demonstrate that particular 
pollutant concentrations are not exceeded in some portion of the marine 
ecosystem, for example, marine water quality criteria, shellfish mercury 
criteria, bathing water quality criteria, and effluent pollutant concentration 
criteria. However, in recent years statutory and regulatory goals have 
incorporated more complex standards such as the requirement of the Ocean 
Dumping Act to prevent "unreasonable degradation of the marine ecosystem and 
the Clean Water Act’s requirement of maintenance of a "balanced indigenous 
population". Some implications of this change in the nature of monitoring 
criteria are discussed further in a later section of this report.

While most marine pollution monitoring programs are compliance monitoring 
programs, there are many monitoring programs that do not address specific 
regulatory requirements. Instead they respond to general statutory
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requirements to assess the overall health of the marine ecosystem on a 
continuing basis, and to perform research on the impact of man’s activity on 
the marine environment. Such monitoring programs may generally be categorized 
as trend monitoring programs and satisfy the need for evaluation of the 
cumulative and/or long-term impacts of polluting activities and the need to 
forecast such impacts. Examples of such programs are fisheries stock 
monitoring and habitat monitoring. Other examples are the few existing 
ecosystem health monitoring programs such as the NOAA Northeast Monitoring 
Program, the Southern California Coastal Water Research Project, and the Great 
Lakes International Surveillance Program.

Ill.C. Uses of Monitoring Data

Most existing monitoring programs are compliance monitoring programs which 
seek to ensure that certain standards are not exceeded. Compliance monitoring 
data are used to satisfy the monitoring agency and the regulator that the 
standards have not been exceeded. After this primary function has been 
served, such data are rarely used farther, even though they could be of value 
for other management decisions. The major reason for this lack of secondary 
use seems to be that monitoring data are not generally made available to 
managers in a manner or format usable beyond the primary purpose.

Compliance monitoring programs are generally not designed such that a 
relationship between the level of pollutant discharge and the environmental 
effects are established, and there is usually a considerable delay, sometimes 
months, before data are completed and reported to managers. Therefore, 
monitoring data are rarely used for day-to-day management of waste inputs. 
Industrial dischargers argued during the regional workshops that compliance 
monitoring data had little, if any, value for pollution control management in 
their plant operations.

Workshop participants reported that the major secondary uses of compliance 
monitoring data were to generate recommendations for research which could 
determine the cause of the non-complying data, and on rare occasions to



support enforcement proceedings. However, they reported that, since few 
compliance monitoring programs result in observation of out-of-compliance 
data, compliance monitoring data are rarely used even for these purposes.

Compliance monitoring data are used to influence changes in regulations only 
infrequently. Regional workshop participants felt that, when compliance 
monitoring resulted in data which always met the regulatory standards, this 
finding should be used to reduce regulatory monitoring requirements. However, 
it was felt that this was never done.

Trend monitoring data are used to provide assessments of the impact of 
polluting activities on the marine environment and, therefore, as an input to 
the policy process leading to modification or generation of new legislation or 
regulation. However, trend monitoring data are often not useful because 
trends identified can rarely be separated from natural variability, and the 
data fail to adequately demonstrate a cause-and-effeet relationship between 
any trend identified and any one or a combination of polluting activities.

Ill.D. flrRjipization Performing Monitoring

Marine pollution monitoring is performed by a variety of organizations ranging 
from small industrial organizations to multinational corporations, from town 
and county government to Federal agencies. Compliance monitoring is primarily 
performed by industrial or municipal dischargers or by local and state 
agencies. Trend monitoring is predominantly performed by the Federal 
Government and state agencies, although some trend monitoring is carried out 
by local governments and municipalities in limited areas of the country. 
Federal, state and local government and industrial monitoring programs are in 
some instances contracted out to academia.

The large variety of organizational entities performing marine monitoring is 
an important consideration in designing both marine monitoring programs and 
the products generated by these programs. While the Federal Government and 
major industries are able to perform extremely sophisticated marine monitoring
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programs using expensive technology and highly trained personnel, the major 
portion of marine monitoring must be performed by technically unsophisticated 
personnel who must have inexpensive, simple, and reliable methodologies to 

follow.

At the user end of the monitoring program, similar considerations apply. 
Federal and state governments and major industries have managers and support 
staff who are technically trained and able to assimilate and understand 
complex information products resulting from marine monitoring. Many local 
managers have limited technical expertise especially in marine sciences, and 
have only a limited technical staff. In order to make necessary decisions, 
these managers require marine monitoring information products which are 

designed for the non-technical user.

Ill.E. Monitoring Program Costs

One objective of the regional marine pollution workshop series was to obtain 
an approximate accounting of the costs of all Federal and non-Federal marine 
monitoring programs. This objective was not met in these workshops for two 
reasons: first, because it was not possible to identify all or perhaps even 
the majority of the ongoing marine monitoring programs throughout the nation 
(see section III.D above), and second, because, for those marine monitoring 
programs that were identified, it was impossible to arrive at an estimate of 
the costs due to different accounting procedures.

In many instances, the organization performing marine monitoring was unable to
estimate its program costs since its accounting procedures made no clear
distinction between marine monitoring and other monitoring activities, for 
example, air and stream water quality monitoring. Additionally, in estimating 
costs, there appears to be no uniformity of procedure whether or not or how 
certain items should or should not be included in the cost estimates. Such 
items include monitoring personnel salaries, data processing and archival 
costs, vessel costs (particularly where vessel time was obtained free by the 
monitoring agency on another organization’s research or other cruise), end of 
the pipe monitoring, and capital costs of laboratory and other equipment.
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Further complicating the estimation of marine monitoring program costs is the 
lack of a clear-cut division between marine research and marine monitoring. 
Many marine observation programs are a combination of research and monitoring, 
and proportional assignment of costs is a difficult task.

These limitations will have to be overcome before costs of marine monitoring 
programs can be identified.
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IV. IDENTIFIED NEEDS AND DEFICIENCIES IN NATIONAL MARINE

MONITORING EFFORTS.

In each regional workshop, participants were asked to provide information 
concerning the deficiencies of the marine monitoring efforts in their region 
and to address the needs created by these deficiencies. In each workshop, a 
number of deficiencies and needs were identified. These ranged widely in 
their degree of specificity to the region, to individual programs, or to 
individual discharge assessments. However, many of the identified 
deficiencies were common to all or several regional workshops, and probably 
represent deficiencies which are common to monitoring activities in all the 
regions. In this national report, the regional workshop results are 
synthesized and summarized to present an overview of the general deficiencies 
which were consistently identified among the regional workshops. The general 
deficiencies identified fall under each of the several categories which 
compose the essential elements of the national marine pollution monitoring 
effort. These are A) coordination, B) data, information and quality 
assurance, C) synthesis, D) program evaluation, E) compliance monitoring, 
F) ecosystem research G) trend assessment monitoring, and H) technology 
support. In this chapter, the general deficiencies are described under these

categories.

It should be emphasized that no attempt was made at the regional workshops to 
assign priorities to the identified needs. However, since the deficiencies 
and needs identified in this chapter represent those that were most 
consistently identified among the regional workshops, they should be 
considered as the highest priority items at the national level, and in the 
further development of the "comprehensive, coordinated and effective ocean 
pollution ... monitoring program mandated by PL 95-273.

The existing marine monitoring effort comprises a multitude of individual 
programmatic efforts and serves many different user groups. Deficiencies and 
needs identified by the regional workshops compromise optimum utilization of
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the results of these programmatic efforts in supporting attainment of local 
regional and national management goals. However, the majority of the 
component programs of the national marine monitoring effort are effective in 
fulfilling the limited primary management goals to which they are addressed. 
A national marine pollution program, if and when it is established, should not 
replace or subsume existing programs. It should combine information resulting 
from existing programs, foster improvement of these programs, and initiate new 
programs only when necessary to fill critical information gaps.

IV.A. Coordination.

The most critical deficiency in marine monitoring programs is the lack of 
coordination among the many individual programs, large and small. This was 
consistently identified thoughout all regional workshops as a serious factor 
limiting effectiveness of marine monitoring programs in addressing management 
goals.

In each region there is a lack of an effective planning mechanism or process 
by which the requirements and findings of the various individual marine 
monitoring programs can be coordinated to minimize overlap of efforts and 
ensure maximum utilization of the information gained. In some regions, 
coordination among some programs is more effective than in others. Better 
coordination is related to the existence of, and substantially takes place 
through, the operation of large scale regional environmental studies where 
these exist. Examples of such programs are the NOAA New York Bight Program, 
the Southern California Coastal Water Research Project, and the Great Lakes 
International Surveillance Program. However, even in regions where these 
programs exist, coordination is still poor, particularly between major Federal 
efforts and local compliance monitoring programs.

The most critical deficiency in coordination of the national marine monitoring 
effort is the lack of a focal point to which marine monitorers and managers 
can refer for information concerning other completed, ongoing, or planned 
marine monitoring programs which may be relevant to their own needs. When 
seeking such information, local marine pollution managers often find they must
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contact many individual Federal and state agencies, each of which can provide 
information only about activities in its own limited sphere of jurisdiction 
and responsibilities. No Federal, state or local agency currently provides 

the necessary regional focal point.

Coordination is somewhat better in those regions where major regional 
environmental study programs exist. These programs generally are well known 
to local managers. They have central staffs willing to provide advice based 
on their sophisticated knowledge of available information and of current 
research and monitoring programs within their study region. Nevertheless, 
these regional environmental programs are not designed or funded to fulfill 

all the coordination needs in the region.

Based upon the opinions expressed at the regional workshops, the following 
critical need for better coordination was identified:

AN APPROPRIATE MECHANISM SHOULD BE ESTABLISHED TO ENSURE THAT 
EFFECTIVE COORDINATION OF MARINE POLLUTION MONITORING PROGRAMS 
TAKES PLACE WITHIN EACH REGION AND AMONG THE VARIOUS REGIONS.

Various options exist for the structure of this coordination mechanism, but 
the essential characteristics are 1) that a central source of information 
concerning marine pollution programs be created in each region, and 2) that 
this source should be readily accessible to interested Federal, state, local, 
or private organizations, particularly those with little knowledge of marine 

pollution research and monitoring.

In order to facilitate communication, the coordinating body or mechanism must 
be able to make available to users relevant information concerning all marine 
monitoring programs. These should include but not be limited to marine 
pollution monitoring programs that may overlap with or be relevant to the 
users' activities. The lack of knowledge of other monitoring programs taking 
place within any given region, and the difficulty of obtaining this 
information, was frequently cited by participants in the regional marine 
pollution monitoring workshops as a constraint on effective conduct of their 

own programs.
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Therefore, the need was identified that:

INFORMATION SHOULD BE MADE AVAILABLE CONCERNING THE ESSENTIAL 
CHARACTERISTICS OF ALL MARINE MONITORING PROGRAMS. INFOR
MATION SHOULD BE TARGETED PRIMARILY AT LOCAL, STATE, AND 
INDUSTRIAL INTERESTS WHO NEED TO EFFECTIVELY ASSESS THE 
AVAILABILITY OF EXISTING DATA AND INFORMATION, AND THE NEED 
FOR ADDITIONAL MONITORING DATA AND/OR INFORMATION TO ADDRESS 
THEIR SPECIFIC LOCAL PROBLEMS.

The establishment of an inventory of monitoring programs could serve some of 
the needs identified. However, such an inventory must be maintained current 
and complete, and information from the inventory must be readily accessible 
by, and actively disseminated to, user groups. In the past, computerized 
inventories of monitoring programs have not succeeded because they have not 
been maintained current and have not been readily accessible to potential 

users.

The existence of a mechanism through which communication among interested 
parties at all levels of Federal, state, and local government, and private 
industry can take place is one of the most critical aspects of the needed 
coordination. Effective coordination requires that several other elements, 
including the coordination of data and information dissemination, be 
addressed. These other elements are described in Section IV.B thru G.

Throughout the regional marine pollution monitoring workshops, there was a 
strong expression that the national interest would be best served through a 
regional focus with regard to coordination and other aspects of marine 
pollution monitoring program planning. Therefore, it was concluded that:

MARINE POLLUTION MONITORING PLANNING AND COORDINATION SHOULD 
BE ACHIEVED PRIMARILY ON A REGIONAL BASIS SINCE THE 
CHARACTERISTICS OF MARINE ECOSYSTEMS AND THE POLLUTION 
PROBLEMS AFFECTING OR POTENTIALLY AFFECTING THEM DIFFER WIDELY 
FROM REGION TO REGION. MONITORING PROGRAM DESIGN SHOULD TAKE 
INTO ACCOUNT CONSIDERATIONS OF THE NATURE OF LOCAL AND
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REGIONAL ECOLOGY AND POLLUTION INPUTS AND OTHER IMPACTING 
ACTIVITIES.

IV.B. Data. Information and Quality Assurance

In each regional workshop participants stated that it was difficult to obtain 
data in useful forms from other monitoring programs, and that information 
concerning the quality assurance of data is, in most instances, not available. 
Additionally, both managers and technical participants in the workshops 
identified the need for a wide range of information products based on existing 
data and information concerning marine pollution. The needed information 
products range from popular scientific press style summaries and overviews of 
existing marine pollution problems, strategies for monitoring, and options for 
management, to detailed technical reports of monitoring programs.

The deficiencies in the national marine pollution monitoring effort in the 
areas of data, information, and quality assurance either are to a large degree 
caused by, or are considerably exacerbated by, the lack of coordination 
described above. Therefore, the workshop conclusions listed under this 
subsection are complementary with the conclusion that there is a need to 
establish a coordination mechanism (Section IV.A.). Data acquisition and 
dissemination, information dissemination, and assurance of data quality should 
be performed by, or in close association with, the organizational entity 

established to ensure program coordination.

Although some users had not experienced problems with accessing historical 
marine pollution data from existing electronic data bases such as maintained 
by the Environmental Protection Agency (STORET), or NOAA's National 
Oceanographic Data Center, many other users had found difficulty with use of 
these data bases. Difficulties cited included the incomplete program coverage 
of the data bases, the lack of timely updating, and the lack of adequate 
quality assurance information. Transcending these, however, was the 
difficulty experienced by non-sophisticated user groups in determining what 
data are available and obtaining useful reduced data products as opposed to 
raw data compilations. It was concluded that:
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ACQUISITION, STORAGE, AND DISSEMINATION OF MARINE POLLUTION 
MONITORING DATA SHOULD BE IMPROVED. ACCESS TO DATA BASES 
SHOULD BE SIMPLIFIED, AND MECHANISMS ESTABLISHED WHICH WOULD 
ACTIVELY PRODUCE AWARENESS OF THE DATA THAT ARE AVAILABLE 
AND FACILITATE ACCESS TO THE DATA BY USERS, PARTICULARLY 
OCCASIONAL USERS UNSKILLED IN MARINE POLLUTION DATA 
ACQUISITION.

Some of the regional workshop participants who were familiar with data systems 
felt strongly that new data bases would not be needed, and that instead 
efforts should be focused on improving communicability among the existing data 
bases and remote access. Communicability between electronic and hard copy 
data sets would be simplified considerably if greater uniformity or 
standardization of data reporting formats was achieved. There is also a need 
to ensure that units for concentration and other measurements are consistent 

or readily convertible.

The need to provide quality assurance information together with archived data 
and reduced data products was consistently identified in the regional 
workshops. However, the degree to which such information has any impact on 
management decisions was seriously questioned. For most management decisions, 
high precision data does not appear to be necessary. However, there is a 
critical need for information on the accuracy of data, particularly where data 
from a number of different programs are to be combined. In light of these 
considerations, the following was concluded:

ASSURANCE SHOULD BE ACHIEVED OF THE QUALITY OF MONITORING DATA 
SUCH THAT DATA FROM ALL MONITORING PROGRAMS CAN BE COMPARED.
THE MOST CRITICAL NEEDS ARE FOR PUBLICATION OF A COMPILATION 
OF APPROVED METHODS AND STANDARD REFERENCE METHODS, FOR THE 
INCLUSION OF QUALITY ASSURANCE INFORMATION IN MARINE POLLUTION 
DATA BASES AND FOR STANDARDIZATION OF MEASUREMENT UNITS USED 
FOR DATA REPORTING.

A quality assurance program is needed. However, this program must be 
flexible. The use of approved methods and standard reference methods and
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intercalibration exercises is preferred to the establishment of standard 
methods. Methodology and measurement technology are changing rapidly in 
marine pollution analysis and the range of sophistication of entities 
performing monitoring is wide. It is important that reliable methods using 
simple inexpensive equipment be developed in addition to those that rely on 
expensive and sophisticated instrumentation, and that results obtained with 
simple and sophisticated methods be intercomparable.

Although the availability of both raw and reduced data was seen by regional 
workshop participants as important to the national marine monitoring effort, 
they saw an even greater importance for the availability of information 
products based on these data that would be useful to marine pollution managers 
both in designing their monitoring program and in making management decisions. 
Adequate information products are currently not available. The need is 
particularly strong for those products that would be useful to managers not 
having sophisticated marine sciences support staff.
It was concluded that:

INFORMATION GAINED FROM ASSESSMENT OF MARINE MONITORING DATA 
SHOULD BE MADE AVAILABLE TO MANAGERS IN A FORM SUITABLE FOR 
USE IN MAKING DECISIONS. A HIERARCHY OF INFORMATION PRODUCTS 
IS NEEDED TO SATISFY THE NEEDS OF THE RANGE OF USERS TO BE 
SERVED, BECAUSE OF THE WIDE VARIATION IN THE DEGREE OF 
COMPLEXITY OF MARINE POLLUTION PROBLEMS AND IN THE TECHNICAL 
EXPERTISE AVAILABLE TO THESE DECISION MAKERS.

In order to produce adequate information products, data resulting from marine 
pollution and the monitoring and research programs must be synthesized and 
interpreted on a continuing basis. Such synthesis is not currently performed 
adequately. Synthesis is of such fundamental importance that it will be 
addressed separately in a subsequent section of this report.

Among the information products that are currently available and would be 
valuable to marine pollution monitoring program participants are the large 
number of technical reports generated by marine monitoring programs. However,
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this body of literature is not easily accessed since much of it is not cited 
in computerized bibliographic data bases. It was concluded that:

ACCESS SHOULD BE IMPROVED TO INFORMATION CONTAINED IN THOSE 
IN-HOUSE MONITORING PUBLICATIONS AND REPORTS WHICH ARE NOT 
WIDELY DISSEMINATED.

Several options for achieving this improvement exist. However, workshop 
participants favored the creation of regional library centers which would 
actively disseminate information on the contents and acquisitions of the 

library.

IV.C. Synthesis

The body of historical data which is relevant to marine pollution problems is 
very large, continues to grow rapidly and, as we have stated above, is poorly 
coordinated. As discussed in sections IV.A and IV.B, there is a need to 
improve the coordination and accessibility of these data, and to improve the 
dissemination of information generated from them. Between the data retrieval 
and information dissemination steps discussed above, the critical step of 
synthesis must be performed. The synthesis step consists of interpretation of 
the available data and information to address a specific identified problem in 
marine pollution. The range of synthesis requirements can be very large since 
the specific problem addressed can be narrow, such as determining the effect 
of a single discharge pipe or dredging project, or broad, such as determining 
the effect of increased coal burning on ocean water chemistry.

While syntheses addressing major national marine pollution issues are 
routinely performed by federal agencies with programmatic responsibilities in 
the area of interest, no adequate mechanism exists for them to be performed 
concerning local and individual marine pollution problems. Throughout each of 
the regional workshops, state and local managers consistently remarked on the 
lack of synthesis products which were useful in their decision making process. 
The lack of such products was identified as a critical problem which is
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compounded by the difficulty of obtaining suitable synthesis studies from 
commercial sources. Many local, industrial, and even state program managers 
stated that they neither have staffs with ability and expertise to perform 
adequate synthesis studies, nor have the knowledge of where such efforts can 
be obtained. Where managers knew of commercial sources they were not 
confident of their ability to ensure reliability of the acquired synthesis 
efforts.

In the absence of adequate syntheses at all levels of marine pollution problem 
solving, many marine pollution management decisions are based on insufficient 
information. There is a critical need to ensure that synthesis at all levels 
of problem specificity is adequately performed on a continuing basis. This 
need may be expressed as follows:

EXISTING AND NEW MARINE POLLUTION MONITORING DATA NEED TO BE 
ANALYZED AND ASSESSED ON A CONTINUING BASIS FOR THEIR 
APPLICATION TO CURRENT AND PROJECTED MARINE POLLUTION 
PROBLEMS. MECHANISMS ARE NEEDED THROUGH WHICH SUCH EVALUATION 
IS PERFORMED ON A CONTINUING BASIS WITH RESPECT TO BROAD 
REGIONAL PROBLEMS. MECHANISMS ARE ALSO NEEDED SUCH THAT 
EVALUATIONS CAN BE PERFORMED, WHEN NEEDED, CONCERNING 
INDIVIDUAL MARINE POLLUTION PROBLEMS, ESPECIALLY THOSE 
PROBLEMS OF A LOCAL NATURE WHERE THE MANAGEMENT GROUP 
REQUIRING SUCH EVALUATION HAS LIMITED TECHNICAL EXPERTISE.

Such synthesis products would serve as the basis for many of the products 
required to fulfill the information needs addressed above (section IV.B).

IV.D. Program Evaluation

Many regional workshops participants felt that marine pollution monitoring 
program design was inadequate, in part because little account was taken of 
previous experience in the effectiveness of various program designs. They 
cited a belief that no adequate study has been made to determine the
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effectiveness of various marine pollution monitoring program designs and 
strategies in addressing management needs. Therefore, there is a need that:

ALL TYPES OF POLLUTION MONITORING PROGRAMS SHOULD BE 
CRITICALLY ASSESSED ON A CONTINUING BASIS TO ESTABLISH THEIR 
EFFECTIVENESS IN MEETING STATED OBJECTIVES. THE RESULTS OF 
THESE ASSESSMENTS SHOULD BE USED TO REDESIGN EXISTING AND 
FUTURE MONITORING PROGRAMS.

The need to determine effectiveness and incorporate the resulting information 
in program design is particularly great for compliance monitoring programs.

IV.E. Compliance Monitoring

Most marine monitoring occurring in the United States takes place in 
compliance with the requirements of a variety of Federal, state and local 
laws, regulations, and prdinances. Despite their potential value to other 
users, compliance monitoring data are rarely used beyond the initial purpose 
for which they were obtained, that is satisfaction of the revelant regulatory 
criteria. This problem could be alleviated if data and information storage 
and retrieval, and synthesis capability improvements are made as discussed 
above (Sections IV.B. and IV.C.).

Regional workshop participants, especially municipal and industrial 
representatives, voiced much dissatisfaction with the value of compliance 
monitoring in meeting management objectives and/or specific regulatory 
requirements. They expressed a strong belief that compliance monitoring 
programs often require that measurements which have no value be made, or that 
certain parameters be measured at a higher frequency than justifiable.

The following need was identified:

COMPLIANCE MONITORING REQUIREMENTS SHOULD BE CONTINUOUSLY 
REVIEWED AND REDUCED TO THE MINIMUM NECESSARY TO SATISFY 
MANAGEMENT OBJECTIVES.
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The nature of the regulatory requirements critically affects the degree to 
which monitoring data are perceived as satisfying these requirements, and thus 
the management objectives. Fundamentally different monitoring program 
strategies and designs are required to adequately address different forms of 
compliance monitoring requirements.

Compliance monitoring requirements, for the most part, consist of numerical 
limitations on pollutant concentration in the discharge or in the ecosystem. 
Examples are the suspended particulate and biochemical oxygen demand 
limitations on secondary treated effluents from sewage treatment plants, and 
the mercury limitation in fish and shellfish for human consumption.

If the concentration of the parameter regulated exceeds the numerical limit, 
then non-compliance with the criteria is established. However, interpretation 
of data indicating failure of the criteria in many instances may not be 
simple. Some numerical standards are established at levels that may not be. 
exceeded at any time without endangering human health or the environment. 
Others are established at levels that may be exceeded safely for short periods 
of time but which cannot be safely exceeded over longer periods. However, 
once it has been decided whether or not the numerical criteria have been 
violated, monitoring data of this type have totally fulfilled the intended 
purpose. This fact is often not recognized by monitorers who believe that 
since out-of-compliance data never show up in their programs, such programs 
are useless.

Other compliance monitoring requires that concentrations of pollutants be 
determined in the effluent stream and/or the ecosystem, even though no 
specific numerical limitation is applicable to the pollutant concentration in 
the discharge. These determinations are required to ensure that certain 
pollutants, known to have caused adverse impacts elsewhere in the environment, 
do not appear in the discharged material in higher concentration than normally 
present, and so constitute a possible environmental hazard.

Since there is no numerical standard to pass or exceed, interpretation of the 
results of monitoring programs addressing such standards is not simple. In 
most instances, unless the data show marked increases in concentration
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compared to previous time periods, the data are simply not used. This simple 
treatment of such data is inadequate, since this form of monitoring has the 
potential to address whether or not long-term inputs of some pollutant will 
accumulate to a point at which the assimilative capacity of the ecosystem 
(including man) is exceeded.

Still other compliance monitoring responds to an ecological requirement. This 
much more complex requirement is responsive to an ecologically based 
legislative or regulatory standard, such as the requirement of the Ocean 
Dumping Act that unreasonable degradation of the environment must be 
avoided, or the Clean Water Act which requires maintenance of a “balanced 
indigenous population’*.

The basic rationale for an ecological standard is that marine environments 
into which pollutants are discharged should be protected from changes which 
reduce their value to man by an amount greater than the benefit to man of 
using the ocean for waste disposal. The value comparisons on which such a 
standard is based include human health risk, and social, aesthetic, and 
economic values of alternative ocean and land based alternatives. In some 
instances, such as the Ocean Dumping Act, the statute and regulations require 
that this comparative benefit/risk/cost analysis is performed as part of the 
permit process itself. In other instances, such as section 301h of the Clean 
Water Act, these comparisons are not performed as part of the permit process, 
but in essence are embodied in the legislative process leading to the 
establishment of the criteria requiring maintenance of a balanced indigenous 
population” in the discharge ecosystem.

Ecological requirements exist in Federal, state, and local environmental 
legislation and regulations, and vary greatly as to whether the value 
comparison process is specifically incorporated in the permit process or only 
considered in the establishment of the statutory or regulatory criteria. 
Where the value comparison process is not incorporated in the permit process, 
implementation of regulations and monitoring of compliance would seem to be 
simpler, since the comparison process, which always must be performed with 
incomplete information and which must involve some subjective judgement, is 
avoided. However, workshop participants identified problems of similar
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dimensions with implementation of the simpler type of ecological standard. 
These problems include the inflexibility of regulations which do not take into 
account differences in the ability of different ocean, land, and air 
ecosystems to safely accommodate wastes.

In order to properly address the ecological regulatory standard through 
monitoring, it is necessary not only to observe and quantify ecological 
changes taking place in the marine ecosystem where pollutants are discharged, 
but also to determine whether or not such changes were induced by natural 
events. Our understanding of natural changes in ocean ecosystems is generally 
very poor. Therefore, this task is often impossible. Because of the large 
expense and difficulty of conducting biological surveys, most, if not all, 
monitoring programs are severely restricted as to the number of locations 
within the discharge ecosystem that are studied and the number of replicate 
samples taken for analysis. The result is invariably that, although a large 
amount of data is gathered, these data are inadequate to describe with 
statistical validity any ecological changes that do occur, and totally 
inadequate to separate any pollution — induced changes from natural change. 
Workshop participants who were familiar with the interpretation of data 
resulting from this type of monitoring uniformly expressed their experience 
that the information gained from their monitoring program was in most 
instances inadequate to provide statistically valid and technically sound 
conclusions that ecological change had or had not been caused by the monitored 
activity. In many instances the variability of the data obtained are such 
that no trends of any kind can be discerned, particularly where the monitoring 
frequency is low (several times per year) and the monitoring has only been 
performed for a small number of years.

If ecological compliance monitoring requirements are to continue to be used, 
then major reassessment and modification of current monitoring strategies will 
be needed in order that such monitoring programs can be effective. Two major 
options for modifying monitoring program strategy were discussed at regional 
workshops. First, the monitoring programs could be greatly expanded in 
geographical and temporal coverage, and number of replicate samples. 
Alternatively, such programs could be simplified by designing them to identify 
only major ecological changes that take place. Many workshop participants
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felt that the first option is probably prohibitively expensive and likely 
beyond the boundaries of our current ability to understand marine ecology, 
while the second option is not adequately studied and defined to establish its 
potential usefulness.

Suitable studies need to be made of the effectiveness of monitoring strategies 
in addressing ecological requirements. Such studies form part of the program 
evaluation needs expressed in section IV.C above. If it is determined that 
these ecological requirements cannot be adequately addressed through 
monitoring because of limitations in our ability to understand ecosystem 
structure and function, or because to do so would require prohibitively 
expensive monitoring programs, then the requirements should be changed.

The following needs for improvement of compliance monitoring were identified:

A STUDY SHOULD BE MADE OF THE MONITORING STRATEGIES THAT CAN 
IMPROVE THE EFFICIENCY AND EFFECTIVENESS OF COMPLIANCE
MONITORING, PARTICULARLY THAT COMPLIANCE MONITORING WHICH
TAKES PLACE IN RESPONSE TO LEGISLATIVE AND REGULATORY
REQUIREMENTS WHICH LIMIT THE EXTENT OF ECOLOGICAL CHANGE
OCCURRING IN THE AFFECTED ECOSYSTEM. WHERE IT IS FOUND THAT 
STATE-OF-THE-ART ABILITY TO UNDERSTAND ECOSYSTEM STATUS, 
FUNCTION, AND CHANGE IS INADEQUATE TO ADDRESS STATUTORY AND 
REGULATORY STANDARDS, OR WHERE THE COSTS OF DOING SO ARE 
PROHIBITIVE, THE REGULATORY AND/OR STATUTORY STANDARDS SHOULD 
BE CHANGED.

iv.f. Ecosystem Research

Workshop participants in all regions strongly expressed the need for addition
al research on marine pollution problems affecting their region. There was a 
consensus in each workshop that, for monitoring to be an effective management 
tool, this additional research is needed on a continuing basis to aid 
interpretation of monitoring information. Continued research is also needed 
to enable identification of new problems to be monitored and development of 
more efficient and effective strategies for monitoring current problems.
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Participants in several of the regional workshops, particularly the 
Southeastern and Western Gulf workshops, expressed concern that, at the 
present time, the sources and effects of pollution, and marine ecosystem 
structure and function are not understood sufficiently to permit design and 
development of adequate monitoring programs. In these regions, a major need 
was identified that the necessary research efforts be performed to improve 
ecosystem understanding and knowledge of pollutant sources and effects before 
instituting monitoring efforts to assess regionwide pollution impacts, 

particularly long-term impacts.

In the Great Lakes, Northeast and Southwest participants generally felt that 
the base of research information was at least adequate to begin the planning 
and implementation of regionwide coordinated marine monitoring programs. In 
each of these regions there has been, during the last decade, a multi-year, 
multi-disciplinary regionwide (or partial regionwide) ecosystem research 
program addressing the effects of marine pollution. These programs are the 
Southern California Coastal Water Research Project in the Southwest; the NOAA 
Marine Ecosystem Analysis Program, New York Bight Project (followed by the 
NOAA Northeast Monitoring Program) in the Northeast; and the research 
activities taking place under the auspices of the American/Canadian 
International Joint Commission in the Great Lakes.

Workshop participants in all regions felt that regionwide ecosystem research 
programs were a necessary precursor to, and continuing component of, effective 
regionwide monitoring efforts. It was felt that sufficient experience with 
this type of research program has been gained to demonstrate both the 
precursor need and the value of continuing ecosystem research efforts in 

parallel with monitoring efforts.

REGIONWIDE MULTI-DISCIPLINARY ECOSYSTEM RESEARCH PROGRAMS ARE 
NEEDED IN POLLUTION IMPACTED COASTAL REGIONS WHERE NO SUCH 
EFFORTS HAVE PREVIOUSLY TAKEN PLACE. IN REGIONS WHERE 
MULTI-DISCIPLINARY REGIONWIDE ECOSYSTEM RESEARCH PROGRAMS HAVE 
BEEN PERFORMED IN RECENT YEARS OR ARE CURRENTLY UNDERWAY,
THESE EFFORTS NEED TO CONTINUE AT AN APPROPRIATE LEVEL TO 
IDENTIFY AND RESEARCH NEW AND EMERGING POLLUTION PROBLEMS THAT
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SHOULD BE MONITORED, TO AID INTERPRETATION OF INFORMATION 
GAINED FROM MONITORING, AND TO AID DEVELOPMENT OF MORE 
EFFICIENT AND EFFECTIVE MONITORING STRATEGIES AND TECHNIQUES.

IV.G. Trend Assessment Monitoring

Each regional workshop addressed itself in detail to the possible approaches 
toward a national marine monitoring program and the recommendations of 
attendees about possible implementation strategies. Several approaches were 
discussed including three working papers by Swanson/O'Connor, Segar, and 
Bascom which are reproduced or summarized in the regional reports. Each of 
the working papers agreed that a national monitoring program should rely on 
the existing and future compliance monitoring programs as a major data source. 
However, the working papers and workshop participants had several different 
concepts of the additional marine monitoring that would be necessary. Despite 
this disagreement they did agree that major improvements and/or additions were 
needed in marine trend assessment monitoring. This section summarizes those 
findings and the basic concepts that underlie the alternative approaches 
discussed at the workshops.

Workshop participants agreed that, while compliance monitoring should fulfill 
the need to warn against imminent harmful impacts of marine pollution, there 
is also a need to provide long-term evaluation and forecast of impacts. This 
need should be fulfilled by trend assessment monitoring.

Trend assessment monitoring programs are currently performed by many agencies 
at state, local and federal levels and to a lesser extent by academic and 
private industry. The "trend" that is monitored under the various programs 
can be variations in pollutant concentration in the ecosystem, variations in 
the marine ecology or variations in other environmental parameters in the 
marine environment. A large proportion of the marine trend assessment 
monitoring relevant to marine pollution is not performed directly in response 
to marine pollution problems but in response to other marine resource concerns 
such as fisheries management, seafood safety, mapping and navigation, channel 
maintenance, and ocean/atmosphere linkage as it affects weather and climate.
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Because existing trend assessment monitoring programs are structured to 
address a variety of concerns other than marine pollution as well as a variety 
of marine pollution issues, the results of these programs are not integrated 
effectively into overall marine pollution management considerations. Since 
the trend assessment programs are somewhat fragmented there may be significant 
gaps and overlaps which limit the effectiveness of the overall effort. This 
problem is addressed in section IV.G (see below).

IV.G.l. Pollutant Concentration Trend Monitoring

Pollutant concentration trend monitoring programs determine whether or not 
pollutants introduced to the marine ecosystem are accumulating.

In the design of pollutant concentration trend monitoring surveys, a trade-off 
must be made between taking sufficient samples from enough locations to obtain 
reliable average pollution concentration values from which to discern a trend, 
and keeping the cost of the monitoring within reasonable economic bounds and 
within the capacity of available analysis capability and expertise. An 
important factor in this trade-off is the cost and capability limitations for 
analysis of the very low concentrations of toxic compounds in environmental 

samples.

As a result of budgetary restraints, overambitious or unclear objectives, and 
compromise in the sampling design, many pollutant concentration trend programs 
are unsuccessful in achieving the desired goals. The data obtained are 
usually highly variable and trends can only be identified reliably when they 
are large compared to this variability. Therefore, such programs are not 
useful in determining the quality of the marine environment and forecasting 
changes or pollutant accumulations before such have reached serious or 

catastrophic proportions.

The significant problems encountered with pollutant concentration trend 
assessment monitoring were discussed in detail at the regional workshops. 
Some participants felt that every effort should be made to increase our 
capability to sample and analyze marine samples for pollutant concentrations 
and to enlarge current programs until they become effective. However, there

44



was considerable discussion of the possibility of establishing different 
approaches. Two possible approaches were discussed: first, to rely on input 
pollutant concentration monitoring alone; and, second, to use the sentinel 
organism approach.

Current marine pollution monitoring philosophy dictates that first we should 
observe a change in the environmental concentration of a pollutant and then 
rely upon research to establish its cause. The alternate philosophy would be 
to monitor all inputs of pollutants to the marine environment, and, based on 
knowledge of the changes in these inputs and on a detailed knowledge of the 
behavior and fate of the pollutants in the marine environment, predict what 
the changes in environmental concentrations will be. In order to do this, we 
would need to have better knowledge than presently available of the behavior 
and fate in the marine environment.

As either an alternative to the stategy of relying more heavily on input 
monitoring or perhaps as an interim measure until this strategy can be 
implemented, the use of ^sentinel organisms has been proposed. This approach 
relies on periodic pollutant analysis of samples of a single species, or of a 
small number of different species from selected coastal locations.

A number of research questions must be answered before the sentinel organism 
approach can be fully implemented. These research areas include determination 
of the degree to which concentration of a pollutant in a single species is 
representative of the environment at and near any given sampling location. 
For example, factors that must be considered include genetic changes in a 
population or differences between populations which affect the ability of 
individual organisms to control their body burdens of some contaminants, and 
the degree to which food source changes or differences can affect organism 
tissue concentrations of toxic metals or organics.

The sentinel organism approach, if it can be proven by adequate research, 
would offer substantial cost savings over broad environmental pollutant trend 
monitoring. However, it does not at present appear to be adequately developed 
for large-scale routine application.
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With regard to marine pollutant concentration trend monitoring* the following 

needs were identified:

ALTERNATIVE STRATEGIES FOR MONITORING THE TREND OF MARINE 
POLLUTANT CONCENTRATION SHOULD BE STUDIED. THE PURPOSE OF 
THESE STUDIES SHOULD BE TO DETERMINE THE MOST EFFICIENT AND 
EFFECTIVE STRATEGY TO MEET THE GOAL OF PROVIDING SUFFICIENT 
INFORMATION TO DETERMINE THE CONCENTRATIONS OF POLLUTANTS IN 
CRITICAL COMPONENTS OF THE ECOSYSTEM, EITHER DIRECTLY OR BY 
MODELING. IN DETERMINING THE MOST EFFICIENT AND EFFECTIVE 
STRATEGY, ACCOUNT SHOULD BE TAKEN OF THE LIMITATIONS OF COST 
AND AVAILABLE TECHNICAL RESOURCES WHICH MAY RENDER SOME 
STRATEGIES IMPOSSIBLE, OR LESS DESIRABLE THAN STRATEGIES WHICH 
LEAD TO EQUIVALENT SCIENTIFIC CERTAINTY OF RESULT.

More specifically with regard to the sentinel organism approach:

THE SENTINEL ORGANISM APPROACH TO MARINE POLLUTION CONCEN
TRATION TREND MONITORING SHOULD BE THOROUGHLY RESEARCHED. 
IT SHOULD BE INTRODUCED TO ROUTINE APPLICATION ONLY IF AND 
WHEN SUFFICIENTLY DEVELOPED, AND IF NO MORE EFFICIENT AND 
EFFECTIVE STRATEGY IS PRACTICABLE.

IV.G.2. Marine Ecological Trend Monitoring

Monitoring of the status of marine ecology takes place through many monitoring 
programs in which continuing series of surveys are made of the abundance 
and/or diversity of species and/or the health of certain species. The purpose 
of such monitoring is to determine whether or not changes are taking place in 

the population structure.

Changes in population structure may be caused by the natural variability of 
the ocean environment, by naturally occuring diseases, or by man's activities, 
including overfishing or harvesting and pollution. While many ecological 
trend monitoring programs take place in conjunction with or are closely 
associated with marine pollution studies, many such programs take place in
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response to other management objectives such as fisheries management. 
Workshop participants reported difficulties in obtaining and using information 
available from those ecological trend monitoring programs which have no direct 
relationship with pollution studies and expressed the following need:

DATA AND INFORMATION FROM ALL MARINE ECOLOGICAL TREND 
MONITORING PROGRAMS, INCLUDING THOSE TAKING PLACE IN RESPONSE 
TO MANAGEMENT NEEDS OTHER THAN MARINE POLLUTION, SHOULD BE 
REVIEWED ON A CONTINUING BASIS. INFORMATION CONCERNING 
OBSERVED TRENDS SHOULD BE MADE AVAILABLE FOR USE IN MARINE 
POLLUTION MANAGEMENT, AND IN THE DESIGN OF MARINE POLLUTION 
MONITORING AND RESEARCH PROGRAMS.

It was generally agreed by workshop participants that the spectrum of 
ecological trend monitoring programs which take place in response to concerns 
other than marine pollution may be adequate to fulfill marine pollution 
program needs. However, the existing ecological trend monitoring programs 
need not only to be continued, but also to be refined and improved, and their 
data and information better used. One particular improvement that is needed 
is the better use of commercial and recreational fishing activities to gather 

ecological trend data.

THERE IS A NEED TO MAKE BETTER USE OF RECREATIONAL AND
COMMERCIAL FISHING ACTIVITIES TO GATHER DATA CONCERNING THE
TRENDS IN MARINE POPULATIONS.

While most ecological trend monitoring programs address the abundance and 
diversity of species in the marine ecosystem, a number of programs have 
addressed the health of the species present in the ecosystem. Most such 
studies have been conducted by examining fish or other organisms for lesions, 
tumors, etc. The results of these programs with a few exceptions have been 
ambiguous and difficult to interpret since the incidence of lesions, tumors, 
etc. is small and highly variable, and statistically valid data concerning 
trends are very difficult and expensive to obtain.
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Recently, a series of new techniques have been investigated for determining 
the health of marine organisms. These techniques are based on the measurement 
of specific biochemicals or biochemical functions of the organism which are 
known to change in response to stress. If they can be perfected, such 
measurements would provide the capability to monitor the effects of pollution 
on organisms in the marine ecosystem directly, and without the need to wait 
until these effects have induced measurable population changes. Substantial 
additional research on these new techniques needs to be completed before this 
capability can be used reliably on a routine basis. For example, biochemical 
responses must be found that are generic to a single pollutant or group of 
pollutants and it must be demonstrated that the responses are unaffected by 
other stress factors. The effects of genetics and adaptability of the 
biochemical response to a long-term low-level stress also must be properly 
characterized. Therefore, the following need was identified:

BIOCHEMICAL INDICATORS OF POLLUTANT STRESS IN MARINE ORGANISMS 
SHOULD BE INTENSIVELY RESEARCHED. WHEN AND IF TECHNIQUES 
BASED ON THE USE OF SUCH INDICATORS ARE THOROUGHLY TESTED AND 
PROVEN, THEY SHOULD BE INTRODUCED TO MARINE MONITORING 
PROGRAMS TO REPLACE OR REDUCE, WHERE POSSIBLE, POPULATION AND 
DIVERSITY MONITORING.

IV.G.3. Environmental Trend Monitoring.

Most major changes in the marine ecosystem are driven by changes in the 
natural environment which take place in association with, or as a result of, 
variations in weather and climate. Ocean water mass movements, which are 
controlled by climatic variations, affect the physical and chemical parameters 
which control the growth of primary producers. These primary producers in 
turn affect higher levels of the food chain. The time scales on which such 
changes occur and cause major ecological impacts are season to season and over 
periods of years.

The concern was expressed at the regional workshops that the results of marine 
monitoring programs aimed at identifying pollution-induced ecological changes 
cannot be interpreted because natural ecological changes induced by natural
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environmental variability are not well understood or monitored. Only in 
limited instances, and then almost always in the immediate vicinity of a 
pollutant input, has it been possible to conclude, with acceptable certainty 
from available scientific evidence, that an observed adverse change in marine 
ecosystem structure was, or was not, natural, or was, or was not, pollution 
induced. As a result, even though many instances of adverse ecological change 
have been observed that appear to parallel changes in contaminant inputs, it 
has rarely been possible to demonstrate a cause and effect relationship with 
the contaminant inputs, particularly where the ecological changes take place 

throughout a large area of ocean.

Since our current monitoring programs fail in most instances to enable 
distinction to be made between natural variability and pollutant-induced 
changes, improvements must be made in marine monitoring programs if we wish to 
ensure that those ecological changes which do occur are not induced by 
pollution.

Natural marine ecological change is induced primarily by changes in water mass 
characteristics and movements. Therefore, if our knowledge of the relation
ships between water mass characteristics and ecological change were adequate 
we could simply measure water mass structure changes in order to identify and 
predict natural changes. Further projecting this logic, we would be able to 
identify and predict most naturally induced marine ecological change based 
solely on meteorological data if we adequately understand ocean-atmospheric 
interaction. Even if possible, adequate understanding of ocean-atmosphere 
interactions is generations away. Therefore, in developing an environmental 
trend monitoring system we should aim to measure the critical marine 
environmental trends including water mass changes and not rely on our 
knowledge of atmospheric climate changes.

On the simplest level marine environmental trend monitoring could be 
restricted to the measurement of temperature, salinity, and possibly turbidity 
distributions in sufficient detail to detect major water mass changes. 
However, water mass chemistry, which directly controls primary production, may 
vary independently of these physical variables. Therefore, an environmental 
trend monitoring program should include measurements of chemical species known
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to be major biological controlling factors. To the best of our current 
knowledge, changes in nitrogen, phosphorus, and silicon species concentrations 
are probably responsible for most of the natural variation of primary 
production (qualitative and quantitative) within any regional marine 
ecosystem. It may not be necessary, except in certain specific ecosystems, to 
monitor other chemical species to ensure that environmental trend monitoring 
is successful in identifying and predicting major naturally induced ecological 
changes.

There was no clear agreement at the regional workshops on the best approaches 
to follow for marine environmental trend monitoring, but it was recognized 
that no adequate environmental trend monitoring program of the nature of that 
described appears to be currently in place in any of the regions. With regard 
to environmental trend monitoring, workshop participants identified the 
following need:

A STUDY SHOULD BE MADE OF ENVIRONMENTAL TREND MONITORING 
STRATEGIES WHICH CAN ENSURE THAT MAJOR REGIONWIDE ECOLOGICAL 
CHANGES CAUSED BY NATURAL VARIABILITY ARE IDENTIFIED AND 
SEPARATED FROM POLLUTION INDUCED CHANGES. PROGRAMS EMPLOYING 
THE BEST AVAILABLE STRATEGY SHOULD BE INITIATED AS SOON AS 
PRACTICABLE.

IV.H. Technology Development

One of the principal aims of the regional workshop series was to identify 
deficiencies in the available technologies utilized for marine monitoring. 
Very limited information was obtained concerning such needs. The lack of 
input from workshop participants may have been due to the fact that most 
marine pollution monitoring programs are designed around existing technology, 
and workshop participants had in general not adequately studied the types of 
data, which are currently not available due to technology limitations, and 
which could help their programs.
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Rather than suggesting needs for new technology with which to make more 
sophisticated environmental measurements, workshop participants expressed a 
number of concerns that the existing sampling and analysis technologies 
suffered operational problems which compromised the efficiency of marine 
monitoring programs. The operational problems of existing technology that 
were identified include: unreliability, difficulty of operation, high cost, 
and lack of adequate operator training programs.

It was felt that many sampling and analysis systems used for marine monitoring 
were unreliable and difficult to use. One particular problem identified in 
this area was that sampling and analysis equipment used in many marine 
monitoring programs were not specifically designed for, or even re-engineered 
for, marine use.

Many of the available measurement sampling and analysis systems are complex 
and require trained individuals to operate and maintain them. Where the 
system's complexity can not be reduced workshop participants felt that 
engineering design should favor ease of operator use, with the necessary 
redundancy built into the system to reduce downtime due to the operator's 
inability to repair the complex equipment. Workshop participants also felt 
strongly that development of adequate training programs for operational and 
maintenance personnel was a vital component of the engineering of measurement, 
sampling, and analysis systems, and that this component was currently lacking 
for most systems.

The high cost of sampling and analysis equipment was cited as a major problem 
by workshop participants. They were concerned that too much emphasis was 
being placed on development of high-cost, high-capability systems to the 
exclusion of low-cost, reliable, alternative systems of lesser but still 
useful capability.

The following needs for technology development were expressed:

TECHNOLOGY AND ENGINEERING PROGRAMS SHOULD BE REFOCUSED TO
PLACE MAJOR EMPHASIS ON IMPROVEMENT OF THE RELIABILITY AND
EASE OF OPERATION, AND LOWERING OF THE COST OF EXISTING
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MEASUREMENT, SAMPLING AND ANALYSIS SYSTEMS. DEVELOPMENT OF 
NEW TECHNOLOGY SHOULD EMPHASIZE THESE SAME FEATURES, AND NEW 
TECHNOLOGY SHOULD BE ACCOMPANIED BY ADEQUATE TRAINING PROGRAMS 
FOR THE TECHNICAL COMMUNITY PERFORMING DAY-TO-DAY MONITORING 
TASKS.

IV.I. N£,t.i.PPflJ- Marine Po llu-t ian_MgruXfl j_ing_Pjfi&rm Planning.

Under the Ocean Pollution Planning Act, NOAA, through the COPRDM, has the 
responsibility to develop a "comprehensive, coordinated and effective ocean 
pollution...monitoring program."

The regional monitoring workshops revealed that the present array of 
monitoring programs is very complex. Most programs are conducted in response 
to regulations that require those who must discharge into the marine 
ecosystem assure that no harm is caused by their activity. The Federal role 
is to assure that 1) appropriate safeguards (regulations) are in effect and 2) 
efforts are continuously made to synthesize, simplify, and increase the 
utility and cost-effectiveness of the programs. The resolution of the issues 
identified in sections IV.A thru IV.G would considerably improve the present 
marine pollution monitoring programs. However, in order to resolve those 
issues there is a need to provide a framework or approach to a national 
program. Since marine pollution problems and issues are inherently different 
in each geographical region, workshop participants saw a need for the national 
program to be the sum of separately planned and coordinated regional programs.

The framework of a national program should be based on the dual roles of 
monitoring: 1) to warn against imminent harmful impacts, and 2) to evaluate 
and forecast long-term impact. The warning role could be accommodated by 
compliance monitoring programs. Trend assessment programs could satisfy the 
long-term impact evaluation and forecast needs. In a national program 
framework, activities under compliance monitoring and trend-assessment 
monitoring should be integrated. They represent a hierarchy from the 
monitoring of an effluent, on one end of the scale, to monitoring region wide 
ecological or oceanographic changes, on the other.
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The national program should provide the framework for integration of the 
hierarchy. In addition, since in most regions the hierarchy of programs is 
incomplete, the national program should seek to ensure that these information 
gaps are filled. The critical gaps in the hierarchy of programs are, at 
present, not well identified and should be further studied in each region. 
However, in each region the lack of adequate environmental trend assessment 
monitoring addressing natural environmental variability has emerged as an 
issue needing immediate assessment.

Accordingly, the following needs can be identified:

THE NATIONAL MARINE POLLUTION MONITORING PROGRAM SHOULD BE THE 
SUM OF A NUMBER OF REGIONALLY PLANNED AND COORDINATED 
PROGRAMS. IT SHOULD ENSURE THE AVAILABILITY OF DATA FROM ALL 
MARINE MONITORING PROGRAMS, AND THAT THESE DATA ARE INTEGRATED 
IN A MANNER LEADING TO USEFUL SYNTHESES AND INTERPRETATIONS. 
IT SHOULD ALSO ENSURE THAT USEFUL INFORMATION PRODUCTS ARE 
PRODUCED AND DISSEMINATED TO USERS. THE NATIONAL PROGRAM 
SHOULD IDENTIFY GAPS IN THE HIERARCHY OF MONITORING PROGRAMS 
AND SHOULD FIND MEANS TO FILL THESE GAPS.

THE ROLE OF THE NATIONAL MARINE POLLUTION MONITORING PROGRAM 
AT THE PRESENT TIME SHOULD BE THAT OF COORDINATION AND 
INTEGRATION OF EXISTING MONITORING ACTIVITIES. IT SHOULD NOT 
REPLACE OR SUBSUME EXISTING COMPLIANCE OR OTHER MONITORING 
PROGRAMS.
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Public Law 95-273 
95th Congress

An Act
May 8, 1978 

[S. 1617]

National Ocean 
Pollution 
Research and 
Development and 
Monitoring 
Planning Act of 
1978.
33 USC 1701 
note.
33 USC 1701.

33 USC 1702.

To establish a program of ocean pollution research, development, and monitoring, 
and for other purposes.

Be it enacted by the Senate and Home of Representatives of the 
United States of America in Congress assembled, That this Act may 
be cited as the “National Ocean Pollution Research and Development 
and Monitoring Planning Act of 1978”.
SEC. 2. FINDINGS AND PURPOSES.

(a) Findings.-—The Congress finds and declares the following:
(1) Man’s activities in the marine environment can have a pro

found short-term and long-term impact on such environment and 
greatly affect ocean and coastal resources therein.

(2) There is a need to establish a comprehensive Federal plan 
for ocean pollution research and development and monitoring, 
with particular attention being given to the inputs, fates, and 
effects of pollutants in the marine environment.

(3) Man will increasingly be forced to rely on ocean and coastal 
resources as other resources are depleted. Our ability to protect, 
preserve, develop, and utilize these ocean and coastal resources is 
directly related to our understanding of the effects which ocean 
pollution has upon such resources.

(4) Numerous departments, agencies, and instrumentalities of 
the Federal Government sponsor, support, or fund activities relat
ing to ocean pollution research and development and monitoring. 
However, such activities are often uncoordinated and can result 
in unnecessary duplication.

(5) Better planning and more effective use of available funds, 
personnel, vessels, facilities, and equipment is the key to effective 
Federal action regarding ocean pollution research and develop
ment and monitoring.

(b) Purposes.—It is therefore the purpose of the Congress in this 
Act—

(1) to establish a comprehensive 5-year plan for Federal ocean 
pollution research and development and monitoring programs 
in order to provide planning for, coordination of, and dissemina
tion of information with respect to such programs within the 
Federal Government;

(2) to develop the necessary base of information to support, 
and to provide for, the rational, efficient, and equitable utilization, 
conservation, and development of ocean and coastal resources; 
and

(3) to designate the National Oceanic and Atmospheric Admin
istration as the lead Federal agency for preparing the plan 
referred to in paragraph (1) and to require the Administration 
to carry out a comprehensive program of ocean pollution research 
and development and monitoring under the plan.

SEC. 3. DEFINITIONS.
As used in this Act, unless the context otherwise requires—

(1) The term “Administration” means the National Oceanic 
and Atmospheric Administration.
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(2) The term “Administrator” means the Administrator of the 
Administration.

(3) The term “Director” means the Director of the Office of 
Science and Technology Policy in the Executive Office of the 
President.

(4) The term “marine environment” means the coastal zone (as 
defined in section 304(1) of the Coastal Zone Management Act 
of 1972 (16 U.S.C. 1453(1))); the seabed, subsoil, and waters of 
the territorial sea of the United States; the waters of any zone 
over which the United States asserts exclusive fishery manage
ment authority; the waters of the high seas; and the seabed and 
subsoil of and beyond the Outer Continental Shelf.

(5) The term “ocean and coastal resource” has the same mean
ing as is given such term in section 203(7) of the National Sea 
Grant Program Act (33 U.S.C. 1122 (7)).

(6) The term “ocean pollution” means any short-term or long
term change in the marine environment.

SEC. 4. COMPREHENSIVE FEDERAL PLAN RELATING TO 
OCEAN POLLUTION.

(a) Lead Agency fob Plan.—The Administrator, in consultation 
with the Director and other appropriate Federal officials haying 
authority over ocean pollution research and development and monitor
ing programs, shall prepare, in accordance with this section, a compre
hensive 5-year plan (hereinafter in this Act referred to as the “Plan”) 
for the overall Federal effort in ocean pollution research and develop
ment and monitoring. The Plan shall be prepared and submitted to 
Congress and the President on or before February 15, 1979, and a 
revision of the Plan shall be prepared and so submitted by February 15 
of each odd-numbered year occurring after 1979.

(b) Content of Plan.—The Plan shall contain, but need not be 
limited to, the following elements:

(1) Assessment and ordering of national needs and prob
lems.—The Plan shall—

(A) identify those national needs and problems, which 
relate to specific aspects of ocean pollution (including, but 
not limited to, the effects of ocean pollution on the economic, 
social, and environmental values of ocean and coastal 
resources), which exist and will arise during the Plan period;

(B) establish the priority, based upon the value and cost 
of information which can be obtained from specific ocean 
pollution research and development and monitoring programs 
and projects, in which such needs should be met, and such 
problems should be solved, during the Plan period; and

(C) contain, if pursuant to the preparation of any revi
sion of the Plan required under subsection (a) it is deter
mined that any national need or problem or priority set 
forth in the preceding version of the Plan should be changed, 
a detailed explanation of the reasons for the change.

(2) Existing federal capability.—The Plan shall contain—
(A) a detailed listing of all existing Federal programs

relating to ocean pollution research and development and 
monitoring (including, but not limited to, general research on 
marine ecosystems), which listing shall include, with respect 
to each such program—

(i) a catalogue of the Federal personnel, facilities, ves
sels and other equipment currently assigned to, or used 
for, the program, and

92 STAT. 229

33 USC 1703. 
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(ii) a detailed description of the existing goals and 
costs of the program, including, but not limited to, a 
categorical breakdown of the funds currently being 
expended, and planned to be expended, to conduct the 
program; and

(B) an analysis of the extent to which each such program, 
if continued on the basis and at the funding level described 
pursuant to subparagraph (A) (ii), will assist in meeting the 
priorities set forth pursuant to paragraph (1) (B) during the 
Plan period.

(3) Policy recommendations.—If it is determined, as a result 
of the analysis required to be made under paragraph (2)(B), 
that the priorities set forth pursuant to paragraph (1)(B) will 
not be adequately met during the Plan period using the existing 
Federal capability described pursuant to paragraph (2) (A), the 
Plan shall contain those recommendations for changes in the 
overall Federal effort in ocean pollution research and develop
ment and monitoring which would ensure that those priorities are 
adequately met during the Plan period. Such recommendations 
may include, but need not be limited to—

(A) changes in the goals to lie achieved under various exist
ing Federal ocean pollution research and development and 
monitoring programs;

(B) suggested increases and decreases in the funding for 
any such existing program consistent with the extent to 
which such program contributes to the meeting of such 
priorities;

(C) specific proposals for interagency cooperation in cases 
in which the pooling of the resources of two or more Federal 
departments, agencies, or instrumentalities under existing 
programs could further efforts to meet such priorities or 
would eliminate duplication of effort; and

(D) suggested legislation to establish new Federal pro
grams considered to be necessary if such priorities are to be 
met.

(4) Budget review.—The Plan shall contain a description of 
actions taken by the Administrator and the Director to coordinate 
the budget review process for the purpose of ensuring interagency 
coordination and cooperation in (A) the carrying out of Federal 
ocean pollution research and development and monitoring pro
grams; and (B) eliminating unnecessary duplication of effort 
among such programs.

(c) For purposes of this section, the term “Plan period” means—
(1) with respect to the Plan as required to be submitted on 

February 15, 1079. the period of 5 fist ■al veal’s beginning on 
October 1,1978; and

(2) with respect to each revision of the Plan, the period of 5 
fiscal years beginning on October 1 of the year before the year in 
which the revision is required to be prepared under subsection (a).

SEC, 5. COMPREHENSIVE OCEAN POLLUTION PROGRAM 
IN THE ADMINISTRATION.

(a) Establishment of Program.—The Administrator shall estab
lish within the Administration a comprehensive, coordinated, and 
effective ocean pollution research and development and monitoring 
program. The Administrator shall carry out all projects and activities 
under the program in a manner consistent with the Plan.
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(b) Content of the Program.-—The program required to be estab
lished under subsection (a) shall include, but not be limited to—

(1) all projects and activities relating to ocean pollution 
research and development and monitoring for which the Admin
istrator has responsibility under provisions of law (including, 
but not limited to, title II of the Marine Protection, Research, and 
Sanctuaries Act of 1972 (33 U.S.C. 1441-1444)) other than para
graph (2);

(2) such projects and activities addressed to the priorities set 
forth in the Plan pursuant to section 4(b)(1)(B) that can be 
appropriately conducted within the Administration; and

(3) the provision of financial assistance under section 6.
SEC. 6. FINANCIAL ASSISTANCE.

(a) Grants and Contracts.—The Administrator may provide 
financial assistance in the form of grants or contracts for research and 
development and monitoring projects or activities which are needed 
to meet priorities set forth in the Plan pursuant toseetion4(b) (1) (B), 
if such priorities are not being adequately addressed by any Federal 
department, agency, or instrumentality.

(b) Aitucations for Assistance.—Any person, including institu
tions of higher education and departments, agencies, and instrumen
talities of the Federal Government or of any State or political 
subdivision thereof, may apply for financial assistance under this sec
tion for the conduct of projects and activities described in subsection 
(a), and. in addition, specific proposals may be invited. Each applica
tion for financial assistance shall be made in writing in such form and 
manner, and contain such information, as the Administrator may 
require. The Administrator may enter into contracts under this section 
without regard to section 3709 of the Revised Statutes of the United 
States (41 IT.S.C. 5).

(c) Existing Programs.—The projects and activities supported by 
grants or contracts made or entered into under this section shall, to the 
maximum extent practicable, be administered through existing Led- 
eral programs (including, but not limited to, the National Sea Grant 
Program) concerned with ocean pollution research and development 
and monitoring.

(d) Action by Administrator.—The Administrator shall act upon 
each application for a grant or contract under this section within six 
months after the date on which all required information is received 
by the Administrator from the applicant. Each grant made or con
tract entered into under this section shall bo subject to such terms and 
conditions as the Secretary deems necessary in order to protect the 
interests of the United States. The total amount paid pursuant to any 
such grant or contract may, in the discretion of the Administrator, be 
up to^lOO percent of the total cost of the project or activity involved.

(e) Records.—Each recipient of financial assistance under this sec
tion shall keep such records as the Administrator shall prescribe, 
including records which fully disclose the amount and disposition by 
such recipient of the proceeds of such assistance, the total cost of the 
project or activity in connection with which such assistance was given 
or used, the amount of that portion of the cost of the project or activity 
which was supplied by other sources, and such other records as will 
facilitate an effective audit. Such records shall be maintained for three 
years after the completion of such project or activity. The Adminis
trator and the Comptroller General of the United States, or any of 
their duly authorized representatives, shall have access, for the pur
pose of audit and examination, to any books, documents, papers, and
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records of receipts which, in the opinion of the Administrator or of 
the Comptroller General, may be related or pertinent to such financial 
assistance.
SEC. 7. INTERAGENCY COOPERATION.

The head of each department, agency, or other instrumentality of 
the Federal Government which is engaged in or concerned with, or 
which has authority over, programs relating to ocean pollution 
research and development and monitoring—

(1) shall cooperate with the Administrator in carrying out the 
purposes of this Act;

(2) may, upon written request from the Administrator or 
Director, make available to the Administrator or Director, on a 
reimbursable basis or otherwise, such personnel (with their con
sent and without prejudice to their position and rating), services, 
or facilities as may be necessary to assist the Administrator or the 
Director to achieve the purposes of this Act; and

(3) shall, upon a written request from the Administrator or 
Director, furnish such data or other information as the Adminis
trator or Director deems necessary to fulfill the purposes of this 
Act.

SEC. 8. DISSEMINATION OF INFORMATION.
The Administrator shall ensure that the results, findings, and infor

mation regarding ocean pollution research and development and 
monitoring programs conducted or sponsored by the Federal Govern
ment be disseminated in a timely manner, and in useful forms, to 
relevant departments, agencies, and instrumentalities of the Federal 
Government, and to other persons having an interest in ocean pollution 
research and development and monitoring.
SEC. 9. EFFECT ON OTHER LAWS.

Nothing in this Act shall be construed to amend, restrict, or other
wise alter the authority of any Federal department, agency, or instru
mentality, under any law, to undertake research and development and 
monitoring relating to ocean pollution.
SEC. 10. AUTHORIZATION OF APPROPRIATIONS.

There are authorized to be appropriated to the Administration for 
the purposes of carrying out this Act not to exceed $5,000,000 for the 
fiscal year ending September 30,1979.

Approved May 8, 1978.

LEGISLATIVE HISTORY:
HOUSE REPORTS: No. 95-626 pt. 1 (Comm, on Science and Technology) and 95-626 

pt. 2 (Comm, on Merchant Marine and Fisheries). 
CONGRESSIONAL RECORD:

Vol. 123 (1977): Aug. 3, considered and passed Senate.
Vol. 124 (1978): Feb. 28, considered and passed House, amended.

Apr. 24, Senate 

o
agreed to House amendment.
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National Ocean 
Pollution 
Research and 
Development 
and Monitoring 
Planning Act of 
1978,
amendment.

Lead Federal 
agency for plan.

Name change. 
33 USC 1701 
note.
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Public Law 96-255 
96th Congress

An Act
To amend the National Ocean Pollution Research and Development and Monitoring 

Planning Act of 1978 to authorize appropriations to carry out the provisions of 
such Act for fiscal years 1981 and 1982, and for other purposes.

Be it enacted by the Senate and House of Representatives of the 
United States of America in Congress assembled, That section 10 of 
the National Ocean Pollution Research and Development and Moni
toring Planning Act of 1978, as amended (33 U.S.C. 1709), is 
amended—

(1) by striking out “and” after "1979,”, and
(2) by striking out “1980.” and inserting in lieu thereof “1980, 

not to exceed $3,000,000 for the fiscal year ending September 30, 
1981, and not to exceed $4,000,000 for the fiscal year ending 
September 30,1982.”.

Sec. 2. Section 4(a) of the National Ocean Pollution Research and 
Development and Monitoring Planning Act of 1978 (33 U.S.C. 1703(a)) 
is amended by striking out “February" immediately after “submitted 
by” and inserting in lieu thereof "September”.

Sec. 3. Section 1 of the National Ocean Pollution Research and 
Development and Monitoring Planning Act of 1978 is amended by 
striking out “Research and Development and Monitoring”.

Approved May 30, 1980.

LEGISLATIVE HISTORY:
HOUSE REPORT No. 96-893, Pt. 1 (Comm on Merchant Marine and Fisheries) and 

No. 96-893, Pt. 2 (Comm, on Science and Technology).
SENATE REPORT No. 96-691 accompanying S. 2087 (Comm, on Commerce, Science, 

and Transportation).
CONGRESSIONAL RECORD, Vol. 126 11980):

May 5. considered and passed House.
May 15, considered and passed Senate in lieu of S. 2687.

59-139 0 - BO (78)

o
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B.I.a. NORTHEAST REGIONAL. WORKSHOP
Stony Brook, NY, September 10~12, 1980. 
Summary of Invitees and Attendees.

No. of 
Invited 
Agencies

No. of 
Agencies 
Attending

No. of 
Individuals 
Attending

Federal Agencies 
(U.S.)

7 6 20

State Agencies 5 1 2

Universities 3 2 6

Private Sector 1 2 2

Local/Municipal Agencies 2 1 1

Public Interest and
Other Organizations

7 1 1

B.I.b. SOUTHWEST REGIONAL WORKSHOP
Pasadena, CA, November 18-20, 1980. 
Summary of Invitees and Attendees.

No. of
Invited
Agencies

No. of 
Agencies 
Attending

No. of 
Individuals 
Attending

Federal Agencies 
(U.S.)

NA 7 27

State Agencies NA 6 10

Universities NA 4 6

Private Sector NA 10 14

Local/Municipal Agencies NA 9 12

Public Interest and
Other Organizations

NA 5 5

NA - Information not available
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B.I.c. WESTERN GULF REGIONAL. WORKSHOP
New Orleans, LA, December 16-17, 1980. 
Summary of Invitees and Attendees.

No. of
Invited
Agencies

No. of 
Agencies 
Attending

No. of 
Individuals 
Attending

Federal Agencies 
(U.S.)

11 7 16

State Agencies 15 5 6

Universities 7 3 4
Private Sector 14 8 9

Local/Municipal Agencies 5 1 1

Public Interest and 9 3 4
Other Organizations

B.I.d. NORTHWEST REGIONAL WORKSHOP
Seattle, WA, January 6-8, 1981. 
Summary of Invitees and Attendees.

No. of
Invited
Agencies

No. of 
Agencies 

Attending

No. of 
Individuals 
Attending

Federal Agencies 
(U.S.)

NA 8 37

Federal Agencies 
(Canadian)

NA 2 2

State Agencies NA 3 7

Universities NA 6 14

Private Sector NA 19 19

Local/Municipal Agencies NA 4 8 
Public Interest and

Other Organizations
NA 8 8

NA - Information not available.

B-4



APPENDIX B

B.I.e. SflETHEASmy. REGIONAL—WQRKSflfll1
Atlanta, GA, January 27-28, 1981. 
Summary of Invitees and Attendees.

No. of
Invited
Agencies

No. of 
Agencies 

Attending

No. of 
Individuals 
Attending

Federal Agencies 
(U.S.)

8 7 25

State Agencies 15 9 13

Universities 9 5 6

Private Sector 17 8 9

Local/Municipal Agencies 6 3 4
Public Interest and

Other Organizations
4 1 1

B.l.f. GREAI_LAK.ES. REGIQNAL_W.QBKS.flQE
Ann Arbor, MI, February 11-13, 1981. 
Summary of Invitees and Attendees.

No. of
Invited
Agencies

No. of 
Agencies 
Attending

No. of 
Individuals 
Attending

Federal Agencies 
(U.S.)

18

Federal Agencies 
(Canadian)

3 1 3

Canadian Provincial 2 2 2

State Agencies 10 6 9

Universities 7 8 11

Private Sector 4 2 2

Local/Municipal Agencies 2 2 2

Public Interest and
Other Organizations

7 5 11



B.II.a. NORTHEAST REGIONAL WORKSHOP

List of Invitees. _(bv organi^aJiglll

Federal Agencies

U.S. Army Corp of Engineers,
-Waltham, MA 
-New York, NY

National Park Service, Gateway National Recreation Area, 
Brooklyn, NY

National Oceanic and Atmospheric Administration
-MESA New York Bight Project, Stony Brook, NY 
-National Oceanic Survey, Rockville, MD 
-Northeast Fisheries Center, Sandy Hook, NJ 
-National Marine Fisheries Service, Narragansett, RI

Environmental Protection Agency,
-Region I, Boston, MA 
-Region II, Edison, NJ 
-Region III, Philadelphia, PA

Geological Survey
-Eastern Region, Washington, DC 
-Atlantic City, NJ

Fish and Wildlife Service,
-Newton'Corners, MA 
-Dover, DE

Food and Drug Administration, Davisville, RI

State Agencies

N.Y. Department of Environmental Conservation, New York, NY 
Pennsylvania Fisheries Commission, Harrisburg, PA 
N.J. Department of Environmental Protection, Trenton, NJ 
Virginia Marine Resources Commission, Newport News, VA 
Coastal Zone Management, Boston, MA
MD Department of Natural Resources, Tidewater Administration 

Annapolis, MD

Universities

University of Rhode Island, Microbiology Department, 
Kingston, RI

Virginia Institute of Marine Science, Gloucester Point, VA 
State University of New York, Marine Science Research Center 

Stony Brook, NY

Private Sector
SEAMOcean, Inc., Wheaton, MD
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Local/Municipal Agencj-gs

Nassau County Health Department, Mineola, NY 
Philadelphia Water Department, Philadelphia, PA

Public Interest and Other Organizations

American Littoral Society, Highlands, NJ 
Mid-Atlantic Fisheries Management Council, Dover, DE 
New England River Basin Commission, Boston, MA 
Citizens Program for Chesapeake Bay, Baltimore, MD 
Conservation Law Foundation, Boston, MA 
National Wildlife Federation, Washington, DC 
New England Regional Commission, Boston, MA

List of Participants

Federal Agencies

DirectorDail W. Brown National Marine Pollution Program Office 
NOAA
WSC5, Rm 927
PP/OP 6010 Executive Blvd.
Rockville, MD 20852

NOAA, OMPA Phyllis Cahn 
Rockville, MD 20852

FDA NTSU/CBC Jack Gaines
Building S26 
Davisville, RI 02854

NOAA, Environmental Research Laboratories Charles Gunnerson
325 Broadway 
Boulder, CO 80303

George Heimerdinger NOAA/EDIS
Woods Hole Oceanographic Institution 
Woods Hole, MA 02543

Associate Director Capt. Wesley Hull
Office of Oceanography 
NOAA, National Oceanic Survey 
6001 Executive Boulevard 
Rockville, MD 20852

NOAA, National Marine Fisheries Service Merton Ingham
Narragansett, RI 02882
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Barbara Metzger U.S. Environmental Protection Agency 
Region II
Woodbridge Avenue
Edison, NJ 08817

William Muir U.S. Environmental Protection Agency 
Region III
Sixth and Walnut Street
Philadelphia, PA 19106

Joel O'Connor NOAA/OMPA
Northeast Office
Office of Marine Pollution Assessment 
Old Biology Building
SUNY
Stony Brook, NY 11794

John Pearce Chief, Div. of Environmental Assessment 
Northeast Fisheries Center
Sandy Hook Laboratories
Highlands, NJ 07732

George Peter NOAA/OMPA
Rockwall Bldg., Rm. 320
11400 Rockville Pike
Rockville, MD 20852

Robert Pierce U.S. Corps of Engineers
North Atlantic Division
90 Church Street
New York, NY 10007

Ray Ramsay Systems Analysts Office
OTES
Rockville, MD 20852

Dick Semonian Operations Division
U.S. Corps of Engineers
424 Trapelo Road
Waltham, MA 02154

Douglas Sparrow U.S. Corps of Engineers
N.Y. District
26 Federal Plaza
New York, NY 10007

H. M. Stanford Manager
Northeast Office
NOAA/OMPA
Old Biology Building
SUNY
Stony Brook, NY 11794
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John Stone U.S. Geological Survey
1725 K St. NW
Washington, DC 20006

Capt. R. L. Swanson Director, OMPA
NOAA
Rockville, MD 20852

John T. Tanacredi Gateway National Recreation Area 
Floyd Bennett Field
Building 69
Brooklyn, NY 11234

State Agencies

John Godfrey Water Control Board
P.O. Box 11143
Richmond, VA 23230

Jim Shell Water Control Board
P.O. Box 11143
Richmond, VA 23230

Universities

R. Diaz Virginia Institute of Marine Science 
Gloucester Pt., VA 23062

Joseph Di Lorenzo Marine Sciences Research Center
SUNY
Stony Brook, NY 11794

Frank Perkins Virginia Institute of Marine Science 
Gloucester Pt., VA 23062

Donald W. Pritchard Marine Sciences Research Center
SUNY
Stony Brook, NY 11794

J. R. Schubel Director
Marine Sciences Research Center
SUNY
Stony Brook, NY 11794

Peter K. Weyl Marine Sciences Research Center
SUNY
Stony Brook, NY 11794
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Private Sector

Ecological Analysts James J. Gift
Hunt Valley/Loveton Center 
15 Loveton Circle 
Sparks, MD 21152

Douglas A. Segar President 
SEAMOcean, Inc.
Box 1627
Wheaton, MD 20902

Local/Municipal Agencies

Bruce MacKay Nassau County Health Department
240 Old Country Rd.
Mineola, NY 11501

Public Interest and Other Organizations

Nancy Goell Mid-Atlantic Fisheries Council
P.0. Box 1493
East Hampton, NY 11937
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B.II.b. smgHESI-REgIQBAL WORKSHOP

List of Participants
f-Sd.eral Agencies

Jonathan Amson Office of Water Reg. & Standards 
(WH-585)
EPA 401 M St., S.W.
Washington, DC 20460

Russell J. Bellmer Environmental Research Branch 
U.S. Army Corps of Engineers 
P.0. Box 2711 
Los Angeles, CA 90053

Mark Bradford EPA-Technical Assistance Team 
Ecology & Environment, Inc.
120 Howard, Suite 640 
San Francisco, CA 94105

Adriana Cantillo OTES/EDO TE2
6010 Executive Blvd.
Rockville, MD 20852

Marty Golden Pacific Outer Continental Shelf Office 
BLM
1340 W. 6th St.
Los Angeles, CA 90017

Charles G. Gunnerson NOAA/ERL 
325 Broadway 
Boulder, CO 80302

LTJG R.W. Habib CCGDELEVEN (mep)
Union Bank Bldg., 400 Oceangate 
Long Beach, CA 90822

Howard Harris NOAA/MESA
Puget Sound Project 
7600 Sand Point Way, N.E.
Seattle, WA 98115

Bob Hoffman NOAA/NMFS
300 S. Ferry St.
Terminal Island, CA 90731
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Capt. Wesley V. Hull NOAA/Dept. of Commerce
6001 Executive Blvd., Rm. 325 
Rockville, MD 20852

Milton C. Kolipinski National Park Service
450 Golden Gate Ave.
San Francisco, CA 94102

Millington Lockwood National Ocean Survey,
Office of Oceanography
Ocean Pollution Monitoring Program 
C2x7 NOAA
6001 Executive Blvd.
Rockville, MD 20852

William B. Lopp U.S. EPA
Mail Stop 5-3-3
215 Fremont St.
San Francisco, CA 94105

Jake Mackenzie Director, Surveillance & Analysis 
EPA Regional Office
215 Fremont St.
San Francisco, CA 94105

Ike McKim WRSC/C
Corps of Engineers
Fort Belvoir, VA 22060

Alan Mearns NOAA/MESA
Puget Sound Project
7600 Sand Point Way, N.E.
Seattle, WA 98115

Edward P. Myers NOAA/OME
Page 1 Bldg.
Washington, DC 20235

George Peter NOAA/OMPA
11400 Rockville Pike, Rm 320
320 Rockwall Bldg.
Rockville, MD 20852

Barbara Pijanowski NOAA/PP/OP
WSC5, Room 927
6010 Executive Blvd.
Rockville, MD 20852

Fred M. Piltz Bureau of Land Management
Pacific OCS Office
1340 W. 6th St., Rm 200
Los Angeles, CA 90017

B-12



APPENDIX B

Raymond Ramsay NOAA OTES (TEX5) Rm. 1004
6010 Executive Blvd.
Rockville, MD. 20852

David Redford Office of Toxic Substances 
Exposure/Evaluation Div.
(TS-798)
EPA 401 M St., S.W.
Washington, DC 20460

Andy Robertson GLERL/NOAA
2300 Washtenaw Ave.
Ann Arbor, MI 48104

John Sustar Hydraulic & Coastal Planning
U.S. Army Corps of Engineers
211 Main St.
San Francisco, CA 94105

Capt. R. L. Swanson NOAA/OMPA
11400 Rockville Pike, Rm 320
320 Rockwall Bldg.
Rockville MD 20852

Mary Elaine Warhurst U.S. Geological Survey
Pacific OCS Region, Field Operations 
1340 W. Sixth Street, Rm. 160
Los Angeles, CA 90017

Richard L. Wilhelmsen Pacific OCS Office
1340 W. 6th Street, Rm. 200
Los, Angeles, CA 90017

Agepcieg
Eugene Akazawa State Dept, of Health

P.0. Box 3378
Honolulu, HI 96801

Mike Amman Calif. Regional Water Quality
Control Board

1111 Jackson St., Room 6040
Oakland, CA 94607

Lawrence A. Klapow Calif. Public Utilities Comm.
State Bldg., Rm. 1035
San Francisco, CA 94101

John Ladd State Water Resources Control Board 
P.0. Box 100
Sacramento, CA 95801
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Rolf Mall Calif. Dept, of Fish and Game
350 Golden Shore
Long Beach, CA 90802

Michael Martin Calif. Dept, of Fish and Game
2201 Garden Road
Monterey, CA 93940

Lawrence A. Meyerson Calif. Reg. Water Qual. Control Bd.
107 S. Broadway, Rm. 4027
Los Angeles, CA 90012

Patty Snow Dept, of Land Conservation & Development 
(DLCD)
1175 Court St., N.E.
Salem, OR 97310

Jack T. Traub State of California
Dept, of Fish and Game
1416 9th St.
Sacramento, CA 95814

John Youngerman State Water Resources Control Bd.
P.0. Box 100
Sacramento, CA 95801

Universities

Joanne Day 330 Extension Hall
Oregon State University
Corvallis, OR 97331

L. Stephen Lau University of Hawaii
2540 Dole St., Holmes 283
Honolulu, HI 96822

Harvey L. Moore 330 Extension Hall
Oregon State University
Corvallis, OR 97331

Mikihiko Oguri Allan Hancock Foundation
University of Southern California
Los Angeles, CA 90007

Donald J. Reish Dept.of Biology
Calif. State Univ., Long Beach
Long Beach, CA 90840

Dorothy F. Soule Univ. of Southern Calif.
Allan Hancock Foundation 139
Los Angeles, CA 90007
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Private Sector

Craig Barilotti KELCO-Div. of Merck & Co.
P.0. Box 13216
San Diego, CA 92113

D. W. Chamberlain Atlantic Richfield Corp.
515 S. Flower St.
Los Angeles, CA 90017

Marshall Holstrom Interstate Electronics
Box 3117
Anaheim, CA 92803

Nancy J. Hooper METRICS, INC.
290 Interstate, North
Suite 116
Atlanta, GA 30339

David B. Innis Lockheed Environmental Sciences 
6350 Yarrow Dr., Suite A 
Carlsbad, CA 92008

Kathleen King Interstate Electronics Corp. 
P.0. Box 3117
Anaheim, CA 92803

Randy McGlade Interstate Electronics Corp.
P. 0. Box 3117
Anaheim, CA 92803

John Olson Tetra Tech. Inc.
630 N. Rosemead Blvd.
Pasadena, CA 91107

John Palmer Research & Development
Southern Calif. Edison Co.
P.0. Box 800
Rosemead, CA 91770

Dale Sands Marine Ecological Consultants 
533 Stevens Ave., Suite D57 
Solano Beach, CA 92075

Douglas A. Segar President
SEAMOcean, Inc.
P.O. Box 1627
Wheaton, MD 20902

Richard Timme Consultant
c/o Interstate Electronics
P.O. Box 3117
Anaheim, CA 92803
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Syl Williams Interstate Electronics Co.
Div. 8210 Box 3117
Anaheim, CA 92803

David Young Dames and Moore
1100 Glendon Ave., Suite 1000
Los Angeles, CA 90024

Local/Mupicipal Agencies

Jack Barron City & County of San Francisco
Room 6 - 170 Fell St.
San Francisco, CA 94102

Willard Bascom So. Calif. Coastal Water Research Project 
646 W. Pacific Coast Highway
Long Beach, CA 90806

Jack Betz Room 1410, City Hall East
200 N. Main St.
Los Angeles, CA 90012

George Cianko Waste Water Treatment Plant
City of Oxnard
6001 S. Perkins Road
Oxnard, CA 93030

W.M. Conn Dept, of Water Utilities
4077 N. Harbor Dr.
San Diego, CA 92101

Irwin Haydock L.A. County Sanitation Dist.
1955 Workman Mill Rd.
P.0. Box 4998
Whittier, CA 90607

Mike Heinz County Sanitation Dist.
Orange County
P.0. Box 8127
Fountain Valley, CA 92708

Gary Kleppel So. Calif. Coastal Water Research Project 
646 W. Pacific Coast Highway
Long Beach, CA 90806

Ann Martin County Sanitation Dist.,
Orange County
P.0. Box 8127
Fountain Valley, CA 92708

Dan McLean East Bay Municipal Utilities Dist.
P.0. Box 24055 SD 1
Oakland, CA 94623
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George C. Richardson Dept, of Public Works
650 S. King St.
Honolulu, HI 96813

Richard Wunderlich L.A. County Sanitation Dist.
1955 Workman Mill Rd.
P.0. Box 4998
Whittier, CA 90607

Public Interest and Other Organizations

Curtis 0. Davis Director,
Tiburon Center for Environmental Studies 
P.0. Box 855
Tiburon, CA 94920

Paul A. Dehnel So. Calif. Ocean Studies Consortium
925 Harbor Plaza
P.0. Box 570
Long Beach, CA 90803

Vicki Rohrberg 314 Amethyst
Balboa Island, CA 92662

Robert Serra 83236 Siltcoos Station Road
Westlake, OR 97493

James Sutton Aquatic Habitat Program
1839 9th St.
Alameda, CA 94501
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B.II.c. WESTERN GULF REGIONAL...WORKSHOP.

List of Invitees (bv organization!

Federal Agencies

Bureau of Land Management
-Outer Continental Shelf Office# New Orleans, LA 

Coast Guard, New Orleans, LA 
Corps of Engineers, New Orleans, LA 
Department of Energy

-Strategic Petroleum Reserves, New Orleans, LA 
Environmental Protection Agency, Dallas, TX 
Fish and Wildlife Service, Galveston, TX and Slidell, LA 
Food and Drug Administration, Houston, TX and New Orleans, LA 
Geological Survey, Metairie, LA 
National Oceanic and Atmospheric Administration

-Atlantic Oceanographic and Meterological Laboratory, 
Miami, FL

-Environmental Data and Information Service, Miami, FL 
-National Marine Fisheries Service, Galveston, TX 
-National Ocean Survey, Rockville, MD
-Ocean Technology & Engineering Services, Rockville, MD 
-Office of Marine Pollution Assessment, Boulder, CO, 

Rockville, MD, and NSTL Station, MS 
National Park Service, Corpus Christi and Padre Island, TX 
National Wildlife Refuge, Alamo, Rio Hondo, Austwell and 

Angleton, TX

State Agencies

Louisiana Department of Health & Human Resources, New 
Orleans, LA

Louisiana Department of Natural Resources, Baton Rouge, LA 
Louisiana Department of Public Works, Baton Rouge, LA 
Louisiana Department of Wildlife and Fisheries, New Orleans 

and Baton Rouge, LA
Louisiana Food and Drug Administration, New Orleans, LA 
Texas Air Control Board, Austin, TX 
Texas Coastal and Marine Council, Austin, TX 
Texas Councils of Government, Corpus Christi, Victoria, 

Houston, and McAllen, TX 
Texas Department of Health, Austin, TX 
Texas Department of Parks and Wildlife, Austin and 

Rockport,TX
Texas Department of Water Resources, Corpus Christi, Austin, 

and Deer Park, TX
Texas General Land Office, Austin, TX 
Texas Railroad Commission, Austin, TX
Texas (Southeast) Regional Planning Commission, Nederland, TX
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Universities
Florida Institute of Oceanography, Melbourne, FL 
Gulf Universities Research Consortium, Houston, TX 
Louisiana State University, Baton Rouge, LA 

-Center for Wetland Resources 
Texas A & M University, College Station, TX 

-Department of Oceanography 
-Department of Wildlife & Fisheries 

University of New Orleans, New Orleans, LA 
-Center for Bio-organic Studies 

University of Texas, Austin, TX
-Center for Research in Water Resources 

University of Texas Marine Laboratory, Port Aransas, TX

Private Sector
Champlin Petroleum, Ft. Worth, TX 
Conoco, Inc., Houston, TX
Continental Shelf Associates, Inc., Tequesta, FL 
Dow Chemical Co., Freeport, TX 
Exxon Co., Houston, TX
Houston Power & Light Co., Houston, TX 
LGL Ecological Research Associates, Bryan, TX 
Rohm & Haas Texas, Inc., Deer Park, TX 
SEAMOcean.Inc., Wheaton, MD
Shell Oil Co., Houston, TX. and New Orleans, LA 
Southwest Research Institute, Houston, TX 
TerEco Corp., College Station, TX

Local/Municipal Agencies
City of Houston Pollution Control, TX 
Galveston County Health Department, TX 
Harris County Pollution Control, TX 
Jefferson Parish Environmental & Development Control 

Department, LA
Plaquemines Parish Mosquito Control, LA

Public Interest and Other Organizations
Ecology Center of Louisiana, New Orleans, LA 
"For the People, Inc.“, Dallas, TX 
Gulf Coast Waste Disposal Authority, Houston, TX 
Gulf Fisheries Council, Beaumont, TX and Metairie, LA 
League of Women Voters, Cypress, TX and New Orleans, LA 
Louisiana Offshore Terminal Authority, Baton Rouge, LA 
Shrimp Producers Association, Brownsville, TX 
Texas Environmental Coalition, Lake Jackson and 

Port Aransas, TX
Vieux Carre Council for a Better New Orleans, New Orleans, LA
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List of Participants

Federal Agencies

Charles Guice U.S. Geological Survey.
P.0. Box 7944.
Metairie, LA 70010

Charles Gunnerson Environmental Engineering Advisor 
NOAA/Environmental Research Laboratories, 
Boulder, CO 80303

Charles Hill New Orleans Outer Continental Shelf 
Office,

Bureau of Land Management,
500 Camp Street,
Suite 841,
New Orleans, LA 70130

Lt. Kenneth W. Keane U.S. Coast Guard,
Room 1341,
Hale Boggs Federal Bldg.,
New Orleans, LA 70130

Charles Knight U.S. Geological Survey,
P.0. Box 7944,
Metairie, LA 70010

William J. Librizzi Director,
Surveillance & Analysis Div.,
U.S. EPA, Region VI,
1201 Elm Street,
Dallas, TX 75270

David Parrish Surveillance & Analysis Division,
U.S. EPA,Region VI,
1201 Elm Street,
Dallas, TX 75270

George Peter NOAA/OMPA,
11400 Rockville Pike,
Room 320,
Rockville, MD 20852
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Raymond Ramsay Senior Systems Analyst,
NOAA/OTES,
CODE TEx5,
6010 Executive Blvd.,
Rockville, MD 20852

Melissa Smith Dept, of Energy,
Strategic Petroleum Reserves,
900 Commerce Road, East,
New Orleans, LA 70123

Elaine Stamman NOAA/OMPA,
Environmental Research Laboratories, 
Boulder, CO 80303

John Sylvester EDIS Liaison Officer,
NOAA/EDIS,
15 Rickenbacker Cswy.,
Miami, FL 33149

Joyce Teerling Department of Energy,
Strategic Petroleum Reserves,
900 Commerce Road, East,
New Orleans, LA 70123

Burnell J. Thibodeaux Environmental Engineer,
U.S. Army Corps of Engineers,
P.0. Box 60267,
New Orleans, LA 30160

Harris H. White Ecologist,
NOAA/National Ocean Survey,
OA-C2x7,
6001 Executive Blvd.,
Rockville, MD 20852

Glade Woods Manager,
NOAA/OMPA Southeast Field Office, 
NOAA/OMPA/SRR,
Trailer MPO-1,
NSTL Station, MS 39529

State Agencies

Walter Morse Louisiana Dept, of Health & Human 
Resources,
P.0. Box 60630,
325 Loyola Avenue,
New Orleans, LA 70160
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Dennis Palafox Texas Parks & Wildlife Department 
4200 Smith School Road.
Austin, TX 78744

James Rives Marine Biologist,
Louisiana Dept, of Wildlife & Fisheries, 
400 Royal Street,
New Orleans, LA 70130

George Robichaux Louisiana Dept, of Health & Human 
Resources,

P. 0. Box 60630,
325 Loyola Avenue,
New Orleans, LA 70160

Pete Romanowsky Louisiana Dept, of Natural Resources, 
OEA/WPC Division,
400 Royal Street,
New Orleans, LA 70130

Neil B. Travis Director,
Division of Shellfish Sanitation Control 
Texas Dept, of Health 
1100 West 49th,
Austin, TX 78756

Universities
Robert P. Gambrell Associate Professor,

Center for Wetland Resources,
Louisiana State University,
Baton Rouge, LA 70803

Thomas L. Linton Gulf Universities Research Consortium, 
Suite 101,
16821 Buccaneer Lane,
Houston, TX 77058

B. J. Presley Associate Professor,
Oceanography Department,
Texas A & M University 
College Station, TX 77843

R. Kirk Strawn Dept, of Wildlife & Fisheries 
Texas A & M University 
College Station, TX 77843
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Private Sector

Nancy J. Hooper METRICS, INC.
290 Interstate North 
Suite 116 
Atlanta, GA 30339

Ronald C. Hooper METRICS, INC.
290 Interstate North 
Suite 116
Atlanta, GA 30339

LGL Ecological Research Associates George Lewbel
1410 Cavitt St.
Bryan, TX 77801

Richie Marple Champlin Petroleum 
P.0. Box 9365 
Ft. Worth, TX 76107

Betty A. Mason Meeting Designs, Ltd.
180 Allen Road 
Suite 200 South 
Atlanta, GA 30328

Willis E. Pequegnat Chief Oceanographer 
TerEco Corporation 
P.0. Drawer GF 
College Station, TX 77841

Continental Shelf Associates, Inc. Russell E. Putt
P.0. Box 3609 
Tequesta, FL 33458

Douglas A. Segar President 
SEAMOcean, Inc.
P.0. Box 1627 
Wheaton, MD 20902

Rich Wheeler Exxon Co., USA 
P.0. Box 2180 
Houston, TX 77001

Local/Municipal Aeenci 

Sam Holder Environmental Quality Specialist 
Jefferson Parrish Environmental and 

Development Control Dept.
3600 Jefferson Hwy.,
Bldg. "G"
Jefferson, LA 70121
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Public Interest and Other Organizations

Margaret Perko Environmental Issues Director
League of Women Voters
6087 Wildair Drive
New Orleans, LA 70122

S.F. Perrin Louisiana Offshore Terminal Authority 
P. 0. Box 44245
Baton Rouge, LA 70804

Sharon Stewart Texas Environmental Coalition
102 Carnation
Lake Jackson, TX 77566

Jim Webb Louisiana Offshore Terminal Authority 
P.0. Box 44245
Baton Rouge, LA 70804
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B.II.d. NORTHWEST REGIONAL WORKSHOP

List of Participants

Federal Agencies (U.S.)

LCDR Timothy Balunis MEP Office
Coast Guard District 13
915 2nd Ave.
Seattle, WA 98174

William D. Barbee NOAA/OMPA
11400 Rockville Pike, Rm 320
320 Rockwall Bldg.
Rockville, MD 20852

Paul R. Becker NOAA/OMPA
Alaska Office
P.O. Box 1808
Juneau, AK 99802

Donald Brown Northwest & Alaska Fisheries Cnt 
2725 Montlake Blvd., E.
Seattle, WA 98112

Adriana Cantillo NOAA/OTES/EDO, TE2
6001 Executive Blvd.
Rockville, MD 20852

Eric Crecelius Battelle Northwest
Washington Harbor Rd.
Rt. 5, Box 1000
Sequim, WA 98382

Herbert Curl NOAA/PMEL
Bldg. 32
7600 Sand Point Way, N.E.
Seatle, WA 98115

Dick Feely NOAA/PMEL
7600 Sand Point Way, N.E.
Bldg. 32
Seattle, WA 98115

Charles I. Gibson Battelle Northwest
Marine Research Lab.
Washington Harbor Rd.
Rt. 5, Box 1000
Sequim, WA 98382
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Charles G. Gunnerson NOAA/ERL 
325 Broadway 
Boulder, CO 80302

Howard Harris NOAA, OMPA 
Puget Sound Project 
7600 Sand Point Way, N.E. 
Seattle, WA 98115

Jerry Imm U.S. Bureau of Land Management 
P.0. Box 1159 
Anchorage, AK 99510

Ron Kopenski NOAA/OMPA
7600 Sand Point Way, N.E. 
Seattle, WA 98115

Ronald A. Kreizenbeck U.S. EPA 
1200 6th Ave.
Seattle, WA 98101

Marcia Lagerloef EPA M/S 521 
1200 6th Ave.
Seattle, WA 98115

Jerry Larrance NOAA/PMEL
7600 Sand Point Way, N.E.
Seattle, WA 98115

Jon Linvog N0AA/NMFS
1700 Westlake, N.
Seattle WA 98109

E. R. Long NOAA/OMPA
7600 Sand Point Way, N.E.
Seattle, WA 98115

E. Lukjanowict West Division Nav. Fac. (Navy)
NSA
Seattle, WA 98115 

D. C. Malins NOAA
Northwest and Alaska Fisheries Cntr. 
27 25 Mont lake Blvd., E.
Seattle, WA 98112

Bruce McCain NOAA
Northwest & Alaska Fisheries Center 
2725 Montlake Blvd., E.
Seattle, WA 98112M
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Alan Mearns NOAA/MESA
7600 Sand Point Way, N.E. 
Seattle, WA 98115

Gary O’Neal U.S. EPA
Region X
1200 6th Ave.
Seattle, WA 98101

John Osborn EPA M/S 329
1200 6th Ave.
Seattle, WA 98101

George Peter NOAA/OMPA
11400 Rockville Pike, Rm 320 
320 Rockwall Bldg.
Rockville, LQ 20852

Raymond Ramsay NOAA OTES (TEX5)
Rm. 1004
6010 Executive Blvd. 
Rockville, MD 20852

Robert Riley Battelle Northwest
Battelle Blvd.
Richland, WA 99352

John Sainsbury U.S. EPA
Region X
1200 6th Ave.
Seattle, WA 98101

Duane C. Simpson NOAA/NOS
Office of Oceanography, C2x7 
6001 Executive Blvd. 
Rockville, MD 20852

Sid Stillwaugh NOAA/EDIS
NOAA Bldg. 284
7600 Sand Point Way, N.E. 
Seattle, WA 98115

Robert Stott U.S. Food & Drug Admin.
5009 Federal Office Bldg.
909 1st Ave.
Seattle, WA 98174

Capt. R. L. Swanson NOAA/OMPA
11400 Rockville Pike, Rm. 320 
320 Rockwall Bldg.
Rockville, MD 20852
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Dan Tangarone EPA
M/S 345
1200 6th Ave.
Seattle, WA 98101

Ronald Thom U.S. Army Corp. of Engineers
P.0. Box C-3755
Seattle, WA 98124

Bill Turnbull NOAA/PMEL
3711 N.E. 15th
Seattle, WA 98105

Leo Vasaitis West Div. Nav. Fac. (Navy)
NSA
Seattle, WA 98115

Jacqueline Wyland NOAA/NMFS
Envir. & Tech. Serv. Div.
P.O. Box 4332
Portland, OR 97208

Federal Agencies (Canada)

Darcy Goyette Environment Canada
4160 Marine Dr.
West Vancouver, B.C., V7V 1N6

Michael Waldichuk West Vancouver Laboratory
Dept, of Fisheries and Oceans
4160 Marine Drive
West Vancouver, B.C., V7V 1N6

State Agencies
Dick Cunningham Washington Dept, of Ecology

Olympia, WA 98504

Timothy A. Determan Washington Dept, of(Ecology
7272 Clearwater Lane
Olympia, WA 98504

Glen Fiedler Water Quality Management Div.
Washington Dept, of Ecology
Olympia, WA 98504

Kurt Fresh Washington Dept, of Fisheries
115 G.A. Bldg., AX-11
Olympia, WA 98504

Tom Holboch Dept, of Ecology
Mail Stop PV-11
Olympia, WA 98504
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Carol Kraege Dept, of Ecology 
PV-11
Olympia, WA 98504

Doug Magoon Marine Research & Dev. Center 
Div. of Marine & Land Mgmt.
Wash. Dept, of Natural Resources 
Olympia, WA 98504

Universities

Scott Becker College of Fisheries 
University of Washington 
Seattle, WA 98195

Andre L. Caron NCASI - OSU 
Corvallis, OR 97331

Kenneth Chew College of Fisheries 
University of Washington 
Seattle, WA 98195

Derek Ellis Department of Biology 
University of Victoria 
Victoria, B.C., V8W 2Y2

Tom English Department of Oceanography 
WD-10
University of Washington 
Seattle, WA 98195

Samuel P. Felton Water Research Lab.
Fisheries Research Institute 
University of Washington WH-10 
Seattle, WA 98195

Robert Holton School of Oceanography 
Oregon State University 
Corvalis, OR 97331

Jack Littlepage Department of Biology 
University of Victoria 
Victoria, B.C. V8W 2Y2

Mervin Mitchell N. Island College 
420 Cliffe Ave.
Courtnay, B.C. V9W 2E4

Roy Nakatani Fisheries Research Institute 
University of Washington 
Seattle, WA 98195
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William Schell College of Fisheries 
University of Washington 
Seattle, WA 98195

Don Seavy Science Dept.
Olympic College
Bremerton, WA 98310

Jeff Thompson Institute of Ocean Sciences 
P.O. Box 6000
Sidney, B.C. V8L 4B2

Jack W. Word College of Fisheries 
University of Washington 
Seattle, WA 98195

Private Sector

Dick Bain Brown and Caldwell
100 W. Harrison
Seattle, WA 98119

Tim Bechtel Scott Paper Co.
P.O. Box 925
Everett, WA 98201

Richard D. Cardwell Envirosphere Company
10800 N.E. 8th St.
Bellevue, WA 98004

D. W. Chamberlain ARCO
515 S. Flower St.
Los Angeles, CA 90071

Ed Dahlgren Georgia-Pacific Corporation 
P.O. Box 1236
Bellingham, WA 98227

Roger DeCamp Pacific Seafood Processors 
1600 S. Jackson
Seattle, WA 98144

R. N. Dexter URS Company
Fourth and Vine Bldg. 
Seattle, WA 98121

James E. Kerrigan AMAX
Environmental Services, Inc. 
4704 Harlan St.
Denver, CO 80212
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Kit Kitasaki U.S. Borax & Chemical Corp.
3075 Wiltshire Blvd.
Los Angeles, CA 90010

Dennis Konasewich E.V.S. Consultants, Ltd.
195 Pemberton Ave.
North Vancouver, B.C., V7P 2R4

Dennis Lees Dames & Moore
155 N.E. 100th
Seattle, WA 98125

Bill Muellenhoff TETRATECH
200 S.W. 35th St.
Corvallis, OR 97330

Spyros Pavlou Science Applications Inc.
13400-B Northup Way
Suite 38
Bellevue, WA 98005

C. A. Pelletier Utah Mines, Ltd.
1600/1050 West Pender
Vancouver, B.C. V6E 3S7

D. Raval P.0. Box 1297
Pennwalt Corp.
Tacoma, WA 98401

George H. Robbins AMAX of Canada, Ltd.
Suite 1600, 1066 W. Hastings. St 
Vancouver, B.C., V6E 3X1

Douglas A. Segar President
SEAMOcean, Inc.
P.0. Box 1627
Wheaton, MD 20902

Roger Tollefson Olympic Research Div.
ITT Rayonier Co.
Shelton, WA 98584

C. W. Virgil Hooker Electrochemical Division 
605 Alexander
Tacoma, WA 98421

Local/Municipal Agencies

Ralph Domenowske METRO
821 2nd Ave. MS 83
Seattle, WA 98104
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Glenn Farris METRO
410 W. Harrison St.
Seattle WA 98119

Max G. Hays DSHS Health Services Div.
Food & Housing Program MS LD-11 
Olympia, WA 98504

Robert Matsuda METRO Seattle
410 W. Harrison St.
Seattle, WA 98119

Charles M. McGill Tacoma-Pierce County
Health Dept.
3629 S. D St.
Tacoma, WA 98408

Donald Oliver Tacoma-Pierce County
Health Dept.
3629 S. D St.
Tacoma, WA 98408

Mike Price City of Tacoma
2201 Portland Ave.
Tacoma, WA 98421

Joe Simmler METRO
Exchange Bldg.
821 2nd Ave.
Seattle, WA 98109

Public Interest and Other Organizations

John Hoff 2114 James White Blvd.
Sidney, B.C.

Gary Lawley 10800 N.E. 8th St.
Suite 715
Bellevue, WA 98004

John Nightingale Seattle Aquarium
Pier 59-Waterfront Park
Seattle, WA 98101

David K. Person EFSEC
4224 6th Ave., S.E.
Bldg. No.1, PY-11
Lacey, WA 98504

Ken Pierce 809 N.E. 180th
Seattle, WA 98155
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Haakon Ragde 1530 N. 115th
Suite 107
Seattle, WA 98133

David Taylor Science Director
Pacific Science Center
200 2nd Ave., N.
Seattle, WA 98109

R.H. vanHaagen Washington Environmental Council 
2030 92nd Ave., N.E.
Bellevue, WA 98004
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B.II.e. SOUTHEASTERN REGIONAL WORKSilQE

List of Invitees (bv organization!

Federal Agencies

Coast Guard, Miami, FL
Corps of Engineers, Atlanta, GA; Charleston, SC; Mobile, AL; 

and Vicksburg, MS
Environmental Protection Agency, Athens, GA and Atlanta, GA 
Fish and Wildlife Service, Atlanta, GA; Charleston, SC; and 

Panama City, FL
Geological Survey, St. Simons, GA
National Oceanic and Atmospheric Administration

-Atlantic Oceanographic and Meteorological Laboratory, 
Miami, FL

-Environmental Data and Information Service, Miami, FL 
-National Earth Satellite Service, Washington, DC 
-National Marine Fisheries Service, Beaufort, NC and 

Washington, DC
-National Marine Pollution Program Office, Rockville, MD 
-National Ocean Survey, Rockville, MD
-Ocean Technology and Engineering Services, Rockville, MD 
-Office df Marine Pollution Assessment, Boulder, CO; 

Rockville, MD; and NSTL Station, MS 
National Park Service, Atlanta, GA
Naval Facilities Engineering Command, Charleston, SC

State Agepcjss
Alabama Coastal Area Board, Daphne, AL 
Alabama Department of Conservation, Dauphin Island, AL 
Alabama Geological Survey, University, AL 
Alabama (South) Regional Planning Commission, Mobile, AL 
Alabama Water Improvement Commission, Montgomery, AL 
Florida Department of Environmental Regulation, Tallahassee, FL 
Florida Department of Natural Resources, Tallahassee and St. 

Petersburg, FL
Georgia Department of Natural Resources

-Environmental Protection Division, Atlanta, GA 
-Coastal Resources Division, Brunswick, GA 

Mississippi Bureau of Marine Resources, Long Beach, MS 
North Carolina Department of Human Resources, Morehead City, NC 
North Carolina Department of Natural Resources, Raleigh, NC
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South Carolina Coastal Council, Columbia, SC
South Carolina Department of Health and Environmental Control, 

Columbia, SC
South Carolina Governor's Office - Coastal Energy Impact 

Program, Columbia, SC
South Carolina Wildlife and Marine Resources Department, 

Charleston, SC

Universities

Florida Institute for Oceanography, St. Petersburg, FL 
Florida State University - Department of Oceanography, 

Tallahassee, FL
Louisiana State University - Center for Wetland Resources,

Baton Rouge, LA
Louisiana Universities Marine Consortium, Chauvin, LA 
Mississippi-Alabama Sea Grant Consortium, Ocean Springs, MS 
North Carolina State University - Department of Marine Sciences 

and Engineering, Raleigh, NC 
Skidaway Institute of Oceanography, Savannah, GA 
University of Alabama - Marine Environmental Sciences 

Consortium, Mobile, AL
University of South Carolina - Baruch Institute, Columbia, SC

Private Sector

American Cyanamid Co., Wayne, NJ 
Carolina Power & Light Co., New Hill, NC 
Chevron Refinery, Pascagoula, MS
Continental Shelf Associates, Inc., Tequesta, FL 
Florida Power & Light Co., Miami, FL
International Paper Co., Mobile, AL and Tuxedo Park, NY
Jones, Edmunds, & Associates, Gainesville, FL
Mobay Chemical Corporation, Charleston, SC
Savannah River Plant, Aiken, SC
Science Applications, Inc., Raleigh, NC
SEAMOcean, Inc., Wheaton, MD
Shell Oil Co., Houston, TX
Southwest Research Institute, Houston, TX
Vittor & Associates, Mobile, AL
Weyerhaeuser, New Bern, NC

LP-CAl/MPPiciPfll Agencies

Broward County Environmental Control Board, Ft. Lauderdale, FL 
Dade County Environmental Resources Management Department, 

Miami, FL
Hillsborough County Environmental Protection Commission,

Tampa, FL
Palm Beach County Health Department, West Palm Beach, FL 
Sarasota County Department of Pollution Control, Sarasota, FL 
Tampa Water Resources & Public Works, Tampa, FL
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Public Interest and Other Organizations

Florida Audubon Society, Maitland, FL
The Georgia Conservancy, Savannah, GA
Gulf of Mexico Fishery Management Council, Tampa, FL
Marine Wilderness Society, Miami, FL

List of Participants

Federal Agencies

Paul Bradley Environmental Engineer 
Mobile District Corps of Engineers 
P.0. Box 2288 
Mobile, AL 36628

Adriana Cantillo NOAA/OTES/Code TE2 
6010 Executive Blvd.
Rockville, MD 20852

Elaine Chan NOAA/NMFS/Office of Habitat Protection 
Code F/HP
Washington, DC 20235

Bob Engler U.S. Army Corps of Engineers 
Environmental Lab 
Waterways Experiment Station 
P.0. Box 631 
Vicksburg, MS 29180

James Finger Director,
Surveillance & Analysis Division 
EPA Region IV 
College Station Road 
Athens, GA 30601

Charles Gunnerson Environmental Engineering Advisor 
NOAA/ERL
Boulder, CO 80303

Bob Hannah NOAA/OMPA/SRR 
Trailer MPO-1 
NSTL Station, MS 39529

David Hill Chief, Ambient Monitoring Section 
U.S. EPA, Region IV 
Surveillance & Analysis Division 
College Station Road 
Athens, GA 30601
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Fred Horn U.S. Army Corps of Engineers
30 Pryor Street, SW
Atlanta, GA 30303

Hoke Howard EPA-Ecology Branch
College Station Road
Athens, GA 30613

Robert Landis N0AA/0A-2
6010 Executive Blvd., Room 804 
Rockville, MD 20852

Steve Morrison U.S. Army Corps of Engineers
P.0. Box 919
Charleston, SC 29402

Karl S. Osvald Staff Environmental Asst.
U.S. Geological Survey
Oil & Gas Office
217 Redfern Village
St. Simons, GA 31522

George Peter NOAA/OMPA
11400 Rockville Pike, Room 320 
Rockville, MD 20852

Barbara Pijanowski Associate Director
NOAA/National Marine Pollution 

Program Office
WSC-5, Room 927, PP/OP
6010 Executive Blvd.
Rockville, MD 20852

Laurens M. Pitts Naval Facilities Engineering Command 
2144 Melbourne Street
Charleston, SC 29411

Raymond Ramsay Senior Systems Analyst
NOAA/Ocean Technology & Engineering 

Services,
Mail Code TEx5
6010 Executive Blvd.
Rockville, MD 20852

Reg Rogers EPA Region IV
345 Courtland Street, N.E.
Atlanta, GA 30365

Donald P. Schultz Environmental Contaminant Eval. Spec 
U.S. Fish & Wildlife Service
Russell Building
75 Spring Street
Atlanta, GA 30303
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John W. Sherman, III NOAA/NESS
Mail Code S/RE13
World Weather Bldg., Room 810 
Washington, DC 20233

Duane C. Simpson Operations Officer
NOAA/Ocean Pollution Monitoring Group 
6001 Executive Blvd.
Rockville MD 20852

Rebecca Slack U.S. EPA Region IV,
S & A Division
College Station Road
Athens, GA 30601

John Sylvester Liaison Officer
NOAA/EDIS
15 Rickenbacker Causeway
Miami, FL 33149

Howard True U.S. EPA Region IV, S & A Division 
College Station Road
Athens, GA 30601

James P. Wysocki Branch Chief
Maritime Environmental Protection 
Seventh Coast Guard District
51 SW 1st Avenue
Room 1231
Miami, FL 33130

jSJLg.te Agepci.es

Bobby C. Arnsdorff Georgia Dept, of Natural Resources 
Environmental Protection Div.
Water Quality Control
148 International Blvd. N.E.
Suite 800
Atlanta GA 30303

Robert Benton Program Supervisor
N.C. Shellfish Sanitation
Dept. of Human Resources
P.0. Box 769
Morehead City, NC 28557

George Henderson Fla. Dept, of Natural Resources
Marine Resources Lab
100 Eighth Ave. SE
St. Petersburg, FL 33701
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Noel M. Hurley Bureau Chief
Dept, of Health & Environmental Control 
P.0. Box 2202
Columbia, SC 29202

Patricia Lee Jerman Director
Coastal Energy Impact Program
S.C. Governor's Office
Room 304
1205 Pendleton Street
Columbia, SC 29201

Skip Johnson Biologist
S.C. Coastal Council
1116 Bankers Trust Tower
Columbia, SC 29201

Scott Mettee Alabama Geological Survey
P.0. Drawer 0
University, AL 35486

Jenny Phillips Coastal Resources Division
Georgia Dept, of Natural Resources
1200 Glynn Avenue
Brunswick, GA 31523

Rick Richter S.C. Wildlife & Marine Resources Dept. 
P. 0. Box 12559
Charleston, SC 29412

Heyward Robinson Biologist
S.C. Coastal Council
1116 Bankers Trust Tower
Columbia, SC 29201

Russell W. Sherer Division Director
S.C. Department of Health & Env. 
Control
2600 Bull Street
Columbia, SC 29201

Tim Savage Assoc. Executive Director
Alabama Coastal Area Board
P. 0. Box 755
Daphne, AL 36526

Sharon Snead Georgia Dept, of Natural Resources 
Environmental Protection Division
Water Quality Control
148 International Blvd., N.E.
Suite 800
Atlanta, GA 30303
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Universities
Terry Biddleman Baruch Institute

University of South Carolina
Columbia, SC 29208

Max Flandorfer Program Manager
Mississippi-Alabama Sea Grant Consortium 
Caylor Building
Gulf Coast Research Lab.
Ocean Springs, MS 39564

Robert P. Gambrell Assoc. Professor
Center for Wetland Resources
Louisiana State Uiversity
Baton Rouge, LA 70803

Howard Harter Baruch Institute
University of South Carolina
Columbia, SC 29208

Thomas S. Hopkins Professor
University of Alabama
Marine Environmental Sciences Consortium 
3940 Government Blvd.
Mobile, AL 36609

Richard Lee Associate Professor
Skidaway Institute of Oceanography
P.0. Box 13687
Savannah, GA 31406

Private Sector

C.A. Bedinger, Jr. Manager, Program Development
Southwest Research Institute
2200 West Loop South
Suite 690
Houston, TX 77027

Paul M. Debrule Asst. V.P.
Marine Sciences & Engineering
Science Applications, Inc.
4900 Water's Edge Dr., Suite 255
Raleigh, NC 27706

Larry Hawkins Marine Geologist
Continental Shelf Associates, Inc.
P.0. Box 3609
Tequesta, FL 33458
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Nancy J. Hooper METRICS, INC.
290 Interstate North, Suite 116 
Atlanta, GA 30339

Ronald C. Hooper METRICS, INC.
290 Interstate North, Suite 116 
Atlanta, GA 30339

Jones, Edmunds & AssociatesBill Marsh
730 North Waldo Road
Gainesville, FL 32601

Betty A. Mason Meeting Designs, Ltd.
180 Allen Road
Suite 200 South
Atlanta, GA 30328

Douglas A. Segar President
SEAMOcean, Inc.
P. 0. Box 1627
Wheaton, MD 20902

International Paper CompanyDave Wefring
P. 0. Box 797
Tuxedo, Park, NY 10987

Local/Municipal Agencies

Palm Beach County Health Dept. Jim Barry
Division of Environmental Science 

and Engineering
P.0. Box 29
West Palm Beach, FL 33402

Shirley Fields Palm Beach County Health Dept. 
Division of Environmental Science 

and Engineering
P.0. Box 29
West Palm Beach, FL 33402

Dade County Environmental Resources Robert Karafel
Management Department

909 SW 1st Avenue
Miami, FL 33131

Roger Steward Director
Hillsborough County Environmental 

Protection Commission
1900 Ninth Avenue
Tampa, FL 33605
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Public Interest and Other Organizations

Hans Neuhauser Coastal Director
The Georgia Conservancy 
4405 Paulsen Street 
Savannah, GA 31405
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B.II.f. GREAT. LAKES REGIONAL WORKSHOP

List of Invitees (by organization^

Federal Agencies (U.S.')

Army Corps, of Engineers 
-Buffalo, NY 
-Chicago, IL 
-Detroit, MI

Coast Guard, Ninth District, Cleveland, OH 
Dept, of Agriculture, Washington, DC 
Dept, of Energy, Argonne National Lab., Argonne, IL 
Environmental Protection Agency 

-Region V, Chicago, IL
-Region V, Environmental Research Lab., Grosse lie, IL 

Fish and Wildlife Service, Ann Arbor, MI 
National Oceanic and Atmospheric Administration 

-Environmental Research Labs., Boulder, CO 
-EDIS, Rockville, MD
-Great Lakes Environmental Research Lab., Ann Arbor, MI 
-National Ocean Survey, Rockville, MD 
-NDOC, Rockville, MD
-Office of Marine Pollution Assessment, Boulder CO, 

Rockville, MD and Stony Brook NY 
-OTES, Rockville, MD

Federal Agencies (Canada)

Canada Centre for Inland Waters, Burlington, Ontario 
Environmental Protection Service, Environment Canada, Ottawa, 

Ontario
Health and Welfare Canada, Ottawa, Ontario

Canadian Provincial

Ontario Hydro, Toronto, Canada
Ontario Ministry of the Environment, Toronto, Canada

S.t.3te Agepcies

Department of Transportation, Division of Water Resources, 
Springfield, IL

Division of Water Pollution Control, Indianapolis, IN 
Indiana Department of Environmental Health, Indianapolis, IN 
Michigan Department of Natural Resources, Lansing, MI 
Michigan Department of Public Health, Lansing, MI 
Minnesota Pollution Control Agency, St. Paul, MN 
Ohio Environmental Protection Agency, Columbus, OH
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New York Department of Environmental Conservation, Albany, NY 
New York Department of Environmental Health, Albany, NY 
Wisconsin Department of Natural Resources, Madison, WI

Universities

Michigan State University, Lansing, MI 
-Agricultural Economics 
-Institute of Water Resources

Northland College, Sigurd Olson Institute for Environmental 
Studies, Ashland, WI

Ohio State University, Sea Grant, Columbus, OH 
Queens University, Department of Geography, Kingston, Ontario 
University of Michigan, Ann Arbor, MI 

-Great Lakes Research Division 
-Sea Grant

University of Toronto, Department of Environmental Studies, 
Toronto, Ontario

University of Wisconsin, Center for Great Lakes Studies, 
Milwaukee, WI

Private Sector

Dalton, Dalton and Newport, Cleveland, OH 
Detroit Edison Electric Co., Detroit, MI 
METRICS Inc., Atlanta, GA 
SEAMOcean, Inc., Wheaton, MD

Local/Municipal Agencies

Gary-Hobart Water Corporation, Gary, IN
Milwaukee Metro Regional Sewer District, Milwaukee, WI

Public Interest and Other Organiza_t_i<mii

Canadian Environmental Law Association, Toronto, Ontario 
Great Lakes Basin Commission, Ann Arbor, MI 
Great Lakes Fishery Commission, Ann Arbor, MI 
Great Lakes Tommorow, Hiram, OH 
International Joint Commission

-Great Lakes Regional Office, Windsor, Ontario 
-U.S. Section, Washington, DC 

Lake Michigan Federation, Chicago, IL
League of Women Voters, Lake Erie Basin Committee, East 

Aurora, NY
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List of Participants

Federal Agencies (U..S.J

Richard Abram NOAA/EDIS
6010 Executive Blvd.
Rockville, MD 20852

William Andrews US Coast Guard, 9th District 
1240 E. Ninth Street 
Cleveland, OH 44114

Robert Bowden Great Lakes National Prog. Off.
US EPA Region V 
536 S. Clark 
Chicago, IL 60605

Robert Buckley US EPA Large Lake Research Sta. 
9311 Groh Road 
Grosse lie, MI 48138

Adriana Cantillo NOAA-OTES, Rm 1004 
6010 Executive Blvd.
Rockville, MD 20852

David Cowgill US Army Corps of Engineers 
North Central District 
536 South Clark 
Chicago, IL 60605

Charles Gunnerson Transport/Water/Telecommunication
Room D-944
World Bank 1818 H St. NW 
Washington, DC 20433

Joseph Kutkuhn Director
USDOI-Fish & Wildlife Serv.
Great Lakes Fishery Lab
1451 Green Road
Ann Arbor, MI 48105

George Peter NOAA/OMPA
11400 Rockville Pike, Rm 320 
Rockville, MD 20852

Raymond Ramsay NOAA/OTES, Rm 1004 
6010 Executive Blvd.
Rockville, MD 20852
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Andrew Robertson NOAA-Great Lakes Env. Res.
Laboratory

2300 Washtenaw
Ann Arbor, MI 48104

Duane Simpson NOAA/NOS Oceanography
Ocean Poll. Monit. GrpC2x7 
Rockville, MD 20852

Steven Spigarelli Environmental Assess. Div. 
Argonne National Lab.
9700 Cass Ave.
Argonne, IL 60439

Elaine Stamman NOAA, OMPA
325 Broadway
Boulder, CO 80302

Wayland Swain Director
Large Lakes Research Station
US EPA
9311 Groh Road
Grosse lie, MI 48138

William Webster Environmental Resources
US Army Engineer Div.
1776 Niagara St.
Buffalo, NY 14207

Wayne Willford US Fish & Wildlife Service
Great Lakes Fishery Laboratory 
1451 Green Road
Ann Arbor, MI 48107

John Zapotowsky Div. of Env. Impact Statements 
Argonne National Laboratory
9700 Cass Avenue
Argonne, IL 60439

Federal Agencies (Canada)

Murray Charlton National Water Research Inst. 
Canada Centre for Inland Waters 
P. 0. Box 5000
Burlington, Ontario L7R 4A6

B-46



APPENDIX B

Harvey Shear Coordinator
Great Lakes Biolimnology Lab. 
Canada Centre for Inland Waters 
867 Lakeshore Road
Burlington, Ont. L7R 4A6

Donald Williams Surveillance Program Manager 
Canada Centre for Inland Waters 
P. 0. Box 5000
Burlington, Ontario L7R 4A6

Canadian fr.Q.yipc.j.gJ.

Jack Ballard Ontario Hydro
700 University Avenue
Toronto, M5G 1X6

Steven Saalback Ontario Ministry of Environ.
135 St. Clair Avenue West 
Toronto, Ont. M4V 1P5

State Agencies

Lawrence Cooper Center for Lake Erie Area Res. 
OSU 484 W 12th Ave.
Columbus, OH 43210

Harold Humphrey Environmental Epidemiologist
MI Dept, of Public Health
3500 N. Logan St.
Lansing, MI 48914

Thomas Lauer Div. of Water Pollution Control 
1330 W. Michigan Ave. 
Indianapolis, IN 46202

Ronald Mayleth NY Dept, of Env. Conservation
50 Wolf Road
Albany, NY 12237

William E. McCracken Environmental Services Div. 
Michigan Dept, of Natural Res. 
P.0. Box 30028
Lansing, MI 48909
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John McGuire Minnesota Pollution Control
1935 W. Country Road B2 
Roseville, MN 55113

Jerry McKersie Chief
Water Quality Evaluation 
Wisconsin DNR
Box 7921
Madison, WI 53707

Duane Schuettpelz Water Quality Eval. Group 
Wisconsin DNR
P.0. Box 7921
Madison, WI 53707

Joseph Vihtalic Environmental Services Div. 
Michigan Department of Nat. Res 
P.0. Box 30028
Lansing, MI 48909

David Wade Risk Assess. & Toxicology
MI Dept, of Public Health
3500 Logan
Lansing, MI 48914

Universities

A1 Beeton Director
Michigan Sea Grant
2200 Bonisteel Blvd.
Ann Arbor, MI 48109

Marlene Evans President
IAGLR
C/0 Great Lakes Research
Univ. of Mich.
2200 Bonisteel Blvd.
Ann Arbor, MI 48109

William Frez Great Lakes Research
University of Michigan
2300 Bonisteel Blvd.
Ann Arbor, MI 48105

Rebecca Glover C/0 Michigan Sea Grant
2200 Bonisteel Blvd.
Ann Arbor, MI 48109
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Ed Herdendorf Ohio Sea Grant* CLEAR
484 W. 12th Avenue
Ohio State University
Columbus, OH 43210

Howard Johnson Room 334, Institute of Water Res. 
Natural Resource Bldg.
Michigan State University
East Lansing, MI 48824

John Judd Assistant Director
Michigan Sea Grant
2200 Bonisteel Blvd.
Univ. of Michigan
Ann Arbor, MI 48109

Thomas Klein Director
Sigurd Olson Institute 

of Environmental Studies 
Northland College
Ashland, WI 54806

Russell Moll Great Lakes Research Division 
University of Michigan
2200 Bonisteel Blvd.
Ann Arbor, MI 48109

Henry Regier University of Toronto
Institute of Env. Studies
Haultain Bldg.
Toronto, Ont. M5S 1A4

Mary Schramm c/o Environmental Studies Program 
Hiram College
Hiram, OH 44234

Private Sector

Vincent Krentz Ecological Analysts
Midwest Regional Operations
1500 Frontage Road
Northbrook, IL 60002

Douglas Segar President
SEAMOcean, Inc.
P.0. Box 1627
Wheaton, MD 20902
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Local/Municipal Agencies

John Moser General Supervisor, Research 
Milwaukee Metro Sewerage Dist. 
735 N. Water St
Milwaukee, WI 53202

Keith Young Gary-Hobart Water Corp.
650 Madison St.
Gary, IN 46402

Public Interest and Other Organizations

Mimi Becker Great Lakes Tomorrow
P.0. Box 1935
Hiram, OH 44234

Patricia Bonner Head, Public Information
Great Lakes Office, IJC
100 Ouellette, 8th Floor 
Windsor, Ontario N9A 6T3

Lee Botts Chairman
Great Lakes Basin Commission
P. 0. Box 999
Ann Arbor, MI 48105

James Cowden Great Lakes Tommorrow
P.0. Box 1935
Hiram, OH 44234

Carlos Fetterolf, Jr. Executive Secretary
Great Lakes Fishery Commission 
1451 Green Road
Ann Arbor, MI 48105

Sandra Greggerman Public Information
Great Lakes Basin Commission 
P.0. Box 999
Ann Arbor, MI 48109

Douglas Haffner Great Lakes Regional Office 
International Joint Commission 
100 Ouellette, 8th Floor 
Windsor, Ontario N9A 6T3

William Nye Director Designate
Great Lakes Regional Off. 
United States Section IJC
1717 H St. NW, Suite 203 
Washington, DC 20440
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Commissioner, IJCCharles Ross
P. 0. Box F
Hinesburg, VT 05461

Executive Director Arthur Timms
Conservation Council of Ont 
45 Charles St. E, 6th floor 
Toronto, Ontario M4Y 1S2

B-51



APPENDIX C

SUMMARY OF

REGIONAL WORKSHOP FINDINGS





APPENDIX C

The major purpose of the regional workshops was not to identify objectives for 
specific marine pollution programs within the regions or local areas, but 
rather to address the generic needs and priorities for improvement of the 
entire spectrum of existing programs. As a consequence of this focus many of 
the findings of individual regional workshops are similar.

The following summaries of regional workshop findings are included here in as 
nearly an identical form and language as possible to the contents of the 
regional reports themselves. Only a minimum of editing has been done to 
reduce extraneous material and improve the clarity of presentation of ideas.

A. Northeast Regional Workshop on Marine Pollution Monitoring 
Stony Brook, New York, September 10-12, 1980.

This regional report cites or may otherwise reflect those findings of 
subsequent workshops which serve to clarify some of the issues which arose but 
which were not fully developed at Stony Brook.

It was found that existing inventories of ocean pollution monitoring programs 
were incomplete and that further investigation is needed to determine the 
significance of the omissions. No specific additional monitoring information 
needs were revealed. However, there was a consensus that there are high 
priority needs for (1) a regional monitoring data and information archival and 
retrieval service at minimal or no charge and (2) for analysis, synthesis, and 
assessments of existing data and information resulting from the monitoring 
programs in the region. These will permit all users, from interest groups to 
resource managers, to make better recommendations and decisions.

Present ocean monitoring programs in the northeast include NOAA's (pilot) 
Northeast Monitoring Program (NEMP), Region II EPA's New York Bight Monitoring 
Program, Region III EPA's ocean dumping monitoring program, FDA/State 
shellfish sanitation programs, and a number of municipal and industrial 
compliance monitoring programs.

In general, some (not all) compliance monitoring data are used. Few ambient 
monitoring data are used except for research or for measuring improvements 
resulting from remedial works. This is presumably because insufficient 
resources are committed to monitoring data planning, management and assessment 
as compared to data collection.

The participants' assessment of regional ocean pollution problems was that 
there are needs for generic ocean pollution research and for systems to 
provide better monitoring data management and assessment. Monitoring data 
assessment is expensive. These factors lead to the conclusion that, unless 
approximately the same resources can be committed to data management and 
assessment as to data collection, data collection efforts should be adjusted 
accordingly.

Regional and local elements in a national ocean pollution monitoring network 
include Federal, state, and local programs. All of these can fit into or 
support a hierarchical approach in which only essential information is 
collected and assessed, if the necessary resources and the institutional
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framework and interagency and intra-agency coordination for monitoring data 
planning, collection, and assessment are provided.

B. Southwest Regional Workshop on Ocean Pollution Monitoring
Pasadena, California, November 18-20, 1980.

Participants identified more than 75 individual needs related to marine 
pollution monitoring. The majority of those needs relate to specific 
monitoring programs or methodologies. Other, more generalized needs regarding 
monitoring were also stated. The key findings of the workshop were:

A coordinating body should be established to investigate methods, evaluate 
data, identify agency activities and evaluate new needs of monitoring. It 
should also assure productive, nonduplicating programs which will provide 
bases for sound management decisions.

Standardization, intercalibration, and quality control of monitoring data 
collection and analysis procedures should be investigated. Participants made 
the point that an apparent weakness of monitoring programs is the lack of 
standardized methods or procedures.

Evaluation of the current compliance monitoring programs is needed to 
determine their responsiveness to current management needs. It was 
recommended that such reviews should be based on the utility of monitoring 
data. Participants believed that all concerned organizations would benefit 
from this periodic reassessment.

Ad hoc committees, which would evaluate the need for improved, more 
cost-effective sampling, analysis, technology, etc., should be established.

A regional data and information center should be established that would 
archive and disseminate data and would serve also as a data and information 
referral center.

Also included in the workshop were three papers about approaches toward a 
national monitoring program and the recommendations of the attendees about 
possible implementation strategies. The approaches of the Swanson/O'Connor 
and the Segar papers basically rely on the existing and future compliance 
monitoring programs as a major data source to be used for regional 
environmental and ecological effects monitoring purposes. The first paper, 
however, recommends a broad, national surveillance program using sentinel 
organisms in addition to compliance monitoring. The second paper recommends 
adding ecology and "ocean climatology** monitoring programs, along with 
pollutant concentration trend monitoring and selected ecosystems research. 
The paper by Bascom suggests a departure from existing programs and 
recommends: (1) establishment of "normal** ecological conditions from the
shoreline to 1,000 meters in depth; (2) pollutant source/input identification; 
(3) monitoring of boundaries of contaminated areas; and (4) establishing 
long-term time-series measurements of oceanographic characteristics. The 
paper maintains that such a program designed with the use of advanced 
technology (satellites, telemetry, etc.) would be more cost-efficient in the 
long run than the present programs, and would yield the desired results 
sooner.
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C. Western Gulf Regional Workshop on Ocean Pollution Monitoring
New Orleans, Louisiana, December 16-17, 1980.

The discussion of monitoring programs was divided into three sessions: 
Federal programs, state programs, and industry programs.

Most Federal agencies reported that their monitoring programs are performed 
for compliance or regulatory purposes. Failure of compliance shown by 
monitoring data usually leads to either re-evaluation of the problems through 
detailed research surveys or studies, instructions to dischargers, legal 
enforcement proceedings, modification of regulations, or recommendations for 
new regulations. Better interagency coordination, both among Federal agencies 
and between the Federal and the state and local agencies, seemed to be the 
major need identified.

The industry representatives expressed an opinion that further assessment of 
existing data are needed before new local or regional monitoring programs are 
implemented. They felt that the available information should be fully 
evaluated in order to draw conclusions on whether existing monitoring 
activities could reasonably predict environmental impact, based on this 
monitoring data base. It was suggested that assessment of the monitoring 
information available only in the gray literature should be part of the 
evaluation. The strongest industry recommendation was the need for regional 
input into monitoring program designs and requirements. Industry wishes to 
participate in the design of their compliance monitoring requirements, and 
wants to assure flexibility for later improvement of the design based on data 
obtained.

The representatives from the state agencies identified several key issues 
which seemed to be typical needs in Region VI. One most frequently mentioned 
was the need for standardization of data collection and processing techniques 
and laboratory procedures in order to achieve the desired data quality 
assurance. Following data collection improvements, better data storage and 
access methods were indicated, including an update of STORET. Another weak 
link identified in monitoring programs was the proper assessment of data in 
data banks.

The lack of sufficient funds and qualified personnel were identified as a 
serious problem influencing the monitoring efforts of state agencies. A final 
concern of the state agencies was the need for more frequent and effective 
communication and cooperation between the various agencies (both intra- and 
interstate). For example, it became evident that about 30 percent of the 
sampling stations were not shared, thus resulting in duplicative efforts. It 
was disclosed that many of the marine pollution monitoring problems are 
long-standing and are generally based on the absence of state legislative 
support.

In summary, the key finding and recommendations of the monitoring workshop 
include the need to develop: 1) Better assessments of existing monitoring 
programs and their data; 2) More reliable, cost-effective sampling and 
analysis technology; 3) Better coordination among the various monitoring 
agencies; 4) A regional data and information dissemination and referral 
center; 5) A mechanism for standardization, intercalibration, and quality 
control of data collection and analysis methods.
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To assess the requirements for a region-wide ecosystem monitoring program a 
background paper, "A Recommended Direction for a National Marine Pollution 
Monitoring Program” by Swanson and O'Connor and an alternative on this 
approach were presented. The basic strategy of both approaches is to 
incorporate information from existing programs where possible and initiate new 
programs only where necessary and justifiable by the expected results. The 
most important functions of the National Program are coordination, 
integration, and sythesis of information. These would be facilitiated through 
regional centers, operated as cooperative entities with participation from 
state and local groups and concerned Federal agencies. NOAA would provide 
leadership under its reponsibilities pursuant to the National Ocean Pollution 
Planning Act of 1978.

In response to the proposed hierarchical approach, the workshop participants 
questioned if all the Gulf problems have been adequately defined to support 
present and future regional plans which must be coordinated with the Second 
Federal Plan. Concern was expressed for the types of questions that are not 
being asked or assessed by present monitoring activities. Participants 
indicated that present programs should be evaluated to determine who is doing 
what and where as a first priority. Subsequent to this evaluation, needs 
could be better defined in terms of what improvements, coordination, etc. are 
needed. The overall opinion expressed by the participants was that there is 
no need for a regional program until a good data base on existing monitoring 
activities has been established.

D. Northwest Regional Workshop on Marine Pollution Monitor.ih&
Seattle, Washington, January 6-8, 1981.

Workshop recommendations were not given priorities nor were they intended to 
represent concensus opinion of conference participants. Those items which 
could be considered key findings of the workshop include the following:

Standardization and other methods of assuring procedures should be 
investigated. If applied, however, standardized methods should be implemented 
on a regional before a national basis. Also recommended was production of a 
generic technical guide with standard procedures for station locating, 
reports, reporting units, etc., which would have a wide distribution. A 
generic quality assurance manual for the range of monitoring programs was also 
suggested.

A regional marine pollution monitoring data management center should be 
established. Speakers recognized that a great amount of marine monitoring 
information is available but difficult to locate. The center would provide 
for locating, collating, archiving, synthesizing and disseminating current 
data and documentation on marine pollution.

Some speakers identified a need for a coordinated regional marine pollution 
monitoring program, which would be tailored to the region. Existing data 
sources should be used as much as possible in such a program.

Other speakers, particularly those representing industry, felt that in most 
areas a regional or national program is not necessary. Before establishing a
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regional ecosystem monitoring program, existing problems should be clearly 
defined and priorities set, and all available data should be identified, 
organized and assessed. Some speakers felt that most problems, if localized, 
can be addressed within existing programs and jurisdictions. For regional 
problems, an ecosystem monitoring program may be necessary.

A coordinated region-wide assessment is needed to investigate methods, 
evaluate data, monitor activities and evaluate needs of monitoring agencies 
with an annual update. Along the same lines, ad hoc committees representing 
agencies and industry should be established and convened biannually to 
identify specific monitoring objectives and make recommendations to 
appropriate Federal agencies.

Nonregulatory agencies, such as NOAA, should conduct any regional monitoring 
program. Also monitoring regulations should be flexible to take into account 
regional differences in ecology.

Furthermore, at the international level, it was recommended that both the 
United States and Canada conduct some type of integrated monitoring of their 
respective inland seas—the Straits of Georgia and Puget Sound. There is also 
a need for international cooperation to ensure integrated appraisal and 
protection of the international straits.

E. Southeastern Regional Workshop on Marine Pollution Monitoring
Atlanta, Georgia, January 27~28, 1981.

The regional report includes discussion of examples of monitoring programs as 
presented by various Federal, state, and local agencies and industry, as well 
as discussion of the approaches to a national ocean pollution monitoring 
program.

It was agreed by participants that after the primary functions of the 
monitoring programs are served, monitoring data are rarely used further, even 
though they may be of value for other management decisions. A mechanism is 
needed to continually evaluate these monitoring programs so that they meet 
changing management needs and that their data are useful for broader 
environmental assessments.

Furthermore, no additional new local or regional monitoring programs were 
recommended. As a first priority, an adequate inventory of the existing 
activities must be made, including the identification of agency 
responsibilities. The establishment of a regional planning and coordination 
mechanism, possibly in connection with the regional data and information 
function was discussed and generally supported, provided the regional agencies 
retain a lead role.

There were concerns about the adequacy of the existing data and information 
dissemination systems. A high priority was placed on the establishment of a 
regional data and information storage and referral office that would update 
and verify existing data and information bases.

Agencies emphasized that the outstanding regional concern is on the protection 
of fisheries. In this regard, the need was advocated for additional baseline
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data on most of the estuaries and wetlands. Since wetlands are one of the 
critical habitats, it was recommended that more research and monitoring should 
be conducted on them.

The participants agreed there is a need to establish a mechanism whereby 
concerned agencies can agree on standards of data collection and analysis, 
including intercalibration and intercomparability of data sets for quality 
assurance. Also, the improvement of the reliability of existing sampling and 
analysis methods received strong support, along with improved training 
programs and better methodologies and assessments for biological monitoring.

A possible hierarchical marine pollution monitoring approach was presented. 
In response to this, the workshop participants questioned if all the Gulf and 
South Atlantic problems have been adequately defined to support present and 
future regional plans which must be coordinated with the Second Federal Plan. 
Concern was expressed for the types of questions that are not being asked or 
assessed by present monitoring activities. Participants indicated that 
present programs should be evaluated to determine who is doing what and where 
as a first priority. Subsequent to this evaluation, needs could be better 
defined in terms of what improvements, coordination, etc., are needed. The 
overall opinion expressed by the participants was that there is no need for a 
regional program until a good data base on existing monitoring activities has 
been established.

F. Great Lakes Regional Workshop on Ocean Pollution Monitorrna
Ann Arbor, Michigan, February 11-13, 1981.

The key points of consensus identified in the plenary session and obtained 
from analysis of individual work group findings and recommendations are:

The characteristics of the Great Lakes Basin are unique, differing markedly 
from other U.S. marine environments. Surveillance and moitoring programs will 
require planning, design and operations that respond to those characteristics.

The Great Lakes International Surveillance Plan (GLISP) has been developed in 
the binational context as a framework for monitoring and surveillance in the 
Great Lakes. As an operating regional monitoring program, it is recommended 
that GLISP be incorporated as part of the National Ocean Pollution Research, 
Development and Monitoring Plan.

GLISP, the 1978 Water Quality Agreement, and the Canada-Ontario Agreement are 
flexible and responsive to changing conditions and monitoring requirements in 
the Lakes. The State-EPA Agreements need to be improved to be specific to 
GLISP needs.

The forthcoming Federal Plan for Ocean Pollution Research, Development and 
Monitoring should acknowledge the water quality objectives established under 
international agreement, with particular reference to public and environmental 
health.
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Surveillance priorities have not been established for regional monitoring in 
the Great Lakes. The United States is responsible for half the costs of 
monitoring under GLISP. Economic cuts may cause states and local governments 
to do only that monitoring required by law. Consideration needs to be given 
to monitoring priorities established under GLISP to meet Water Quality 
Agreement commitments.

The problems related to GLISP are mainly those related to implementation due 
to limited resources, difficulties in communication, and data access 
management.

The use of biotic indicators and integrators should receive more emphasis with 
a view to increasing the efficiency and sensitivity of water quality and 
ecosystem surveillance.

Identification, definition, and monitoring of ecosystem health are needed.

Design and planning of monitoring programs at all jurisdictional levels (and 
under GLISP) should be responsive to the needs of the users and should include 
requirements of public health decision makers with respect to risk/hazard 
assessment. Programs should add new parameters when appropriate to monitor 
emerging problems. Improved monitoring of atmospheric deposition, total 
loadings and mass balance is required. Increased attention should be given to 
monitoring fate, transport and effects of toxic pollutants.

There is need to address the role of analytical quality control in Great Lakes 
pollution monitoring.

The allocation of resources for monitoring programs should commit in advance 
essential funds for the assessment and analysis of data. Allocations for 
GLISP should reflect this need.

There is need for a more precise definition of Great Lakes coastal areas 
under PL 95-273 to reflect the requirement for pollution control programs and 
monitoring to be conducted throughout the entire Great Lakes Basin ecosystem, 
which is defined in the 1978 Water Quality Agreement to include the drainage 
basin to the international boundary in the St. Lawrence River.

Research, monitoring and assessment efforts to date have not resulted in 
informing the IJC (except for selected geographic problem areas) as to whether 
things are getting better, whether there is coordination, whether state and 
local people know what is going on, Xnd whether or not the IJC should take its 
message directly to the people.
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