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Preface

The second national workshop on 'The Role of Citizen Volunteers in Environmental
Monitoring" was held in Ncw Orleans, Louisiana, in December 1989. Cosponsored by
EPA's Office of Marine and Estuarine Protection and the Gulf of Mexico Prograin, the

workshop was attended by 160 people representing many different kinds of volunteer
inonitoring programs and government agencies from all around the country,

This second workshop was designed to build on the accomplishments of the first one,
which was held at the University of Rhode Island in May 1988 and provided an introduction
to the wide variety of volunteer inonitoring programs.

A primary objective of the second national workshop was to explore "how to provide
useful information and how to encourage partnerships between citizen inonitoring groups
and state or regional government," The workshop was organized into five major panels fo-
cusing on the following themes: forging links with local and state government; providing
quality assurance and quality control of the inonitoring data; getting useful information out
of debris cleanup programs; coordinating monitoring programs regionally; and designing
management-oricnted monitoring programs for estuaries and coastal waters  where volunteer
monitoring is still a fledgling effort!. In each panel, presentations were selected to represent
different areas of the country, different types of environinents  e.g., lakes, streams, beaches!,
and different kinds of monitoring  e.g., fish tagging, debris cleanup, water quality, education,
enforcemcnt!.

In iesponse to requests made at the first workshop, a special afternoon session was set
aside for information and idea exchange among groups engaged in similar moiutoring
activities. Confcrcnce attendees could choose ainong the following discussion groups:
Rivers, Lakes, Estuaries, Living Resources, and Debris. At the final session of the workshop
these five groups presented summaries of their discussions, including an evaluation of prog-
ress and specific rccoinmendations for exchanging ideas and techniques, enhancing links to
govcrrunent, and identifying solutions to problems. A great deal of information was also
exchanged at the numerous poster displays throughout thc three-day program.

A second major objective of the workshop was to introduce state and regional govcm-
ment officials to the achieveinents and potential of volunteer monitoring. Consequently, the
workshop followed OMEP's second Annual National Coastal Prograins Conference. Offii-
cials from EPA regional offices and state and local government who attended the earlier con-
ference stayed to hear about different citizen monitoring topics, to see the excellent quality
of programs represented at the poster sessions, and to join in discussions with citizen volun-
teer coordinators during meals and special joint events. The ineeting was hosted in New
Orleans because of the great intcrcst in citizen environmental inonitoring throughout thc Gulf
of Mexico region. In fact, during the workshop several attendees worked with local leaders
to sct up a citizen inonitoring program for Lake Pontchartrain.

Thc third goal of the conference was to provide an opportunity for participants to rncet
and foster a national network of citizen voluntccrs. This purpose was fully met; results of the
workshop already include:

~ A third, greatly expanded edition of thc National Directory of Citizen Volunteer
Environmental Moni toring Programs.

~ Publication of a newsletter for volunteer citizen monitors,
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~ Publication of EPA's guidance to state progratn officials on the use of volun-
teer moni toring data.

In addition, EPA's Office of Water highlighted volunteer monitoring for the Agency's
Earth Day celebration.

The outstanding commitment, creativity, integrity, and energy that characterize citizen
volunteer monitoring programs continue to be an inspiration to us. We are exceedingly
grateful for the privilege of working with all of you.
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This afternoon we will be hearing from a wide range of ci tizen monitoring groups thar
have forged effective partnerships with environmental programs ar the federal, state, and
local levels. Our office is very pleased to be cosponsoring rhis meeting with the Gulf of
Mexico Program. We believe that fostering citizen invoivemenr is perhaps the most impor-
tant thing we can do to ensure the success of our programs, There is much we want to ac-
complish during the workshops. I am confident that the group of talented and committed
citizens and agency program managers gathered here can provide answers ro many of our
questions and challengi ng problems.

~ Continue building and nurturing a national network of volunteer environmental
monitoring programs.

~ Find ways to get states working together in a basinwide approach to managing our
nation's water bodies. Many of our estuarine waters are interstate.

~ Develop new users of data collected by citizen volunteers, and new opportunities for
citizens to become involved in environmental programs.

~ Convince state program managers that data collected by citizen volunteers can be
extremely useful in decision making, To do that, we must ensure that citizens are collecting
the data the managers need.

~ Determine what states need from volunteer monitoring programs, and what volunteer moru-
toring programs need from the states.

~ Answer two questions: First, what pollution abatement and controi programs can be evalu-
ated by volunteer monitors? Second, can volunteer monitoring programs move further into
the living resources arena where our biggest challenge lies?

~ Determine what EPA and other govemrnent agencies can be doing to fully use
the talents and energy of committed volunteers who are collecting environmental data.
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~April 22, 1990, is

the 20th anni ver sary

of Earth Day. It'sa

good occasion for

EPA to examine

~ We have published a national directory of citizen volunteer monitoring
organizations  and there's been great demand for it!.

where it came from 8 We have supported the publication of a national monitoring newsletter.

8 We have promoted the use of citizen monitoring nationwide.
and where it's going,

One of the things

we'd like to do is to ~ We are preparing a document for state program managers that explains
how to use data from citizen monitoring.

R Perhaps the biggest commitment is that we' re back � we' re having
this second conference, and we' re prepared to work with you.

use thi s occasion to

recognize the role of

ci ti zen volunteers.~

Bc a litilc patient with us because we' re scientists and lawyers, and they' re some of thc
most difficult-to-convince people in thc world, but we' re listening and we' re hearing.

April 22, l990, is the 20th anniversary of Earth Day, It's a good occasion for EPA to
examine where it came from and where it's going, One of the things we'd like to do is to use
this occasion to recognize thc role of citizen voluntccrs.

One day rcccnily I had a discussion with someone about what makes a successful pro-
gram, He said there are three components; First, you need money; second, you need a
consensus about what should be done; and third, you need a hero. I think you people, the
citizen volunteers, are the people who are going to give us heroes. You can galvanize that
political support. Politicians will listen when the public talks.

I'm here to begin the transition from the second Annual National Coastal Programs Con-

ference into the joint conference session with the second National Citizen Volunteer Moni-
toring Workshop. With the help of thc Gulf of Mexico program, wc are for the first time

holding these two conferences in conjunction with each other. As we thought about and

planned this joint meeting, I think it surprised us all that we hadn't tried to do this before.

Thcrc's a very logical tie that EPA has to a citizen monitoring program. One of the funda-

mental things EPA tries to do is involve thc public and empower the public.

What you people can provide is a data-rich environment in which wc can track the health

and trends of the nation's waters. And what you are doing is building a further public consen-

sus about the environment. You' re very remarkable people,

Thc secrct about volunteer monitoring is out. There is growing interest in using volun-

teers to monitor environmental conditions, and some states have established some very
strong links with you and can testify as to how important what you do is. And it's important
that they do testify because some were skeptical about the quality of the data you produce,

and they have been converted into true believers.

And I'm sure that, after the first monitoring meeting, some of yott were probably skepti-
cal too � about whether EPA would follow through on some of the commitments we' ve
made. Here's what EPA has done;
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On behalf of the Governor, I would like to wckomc you all to Louisiana. Louisiana is a

state blessed with rich natural resources, yet. we are also a sLatc with an unfortunate history of

environmental problctns, Louisiana's coastline region contains inillions of acres of wetlands
and estuarine waters. Forty percent of thc nation's coastal wetlands are here! Our state 1cads

thc country in commercial fisheries and our coastal marshcs serve as the principal nursery for
the fishery rcsourccs of the Gulf,

Yet here in Louisiana, as in other areas of thc country, we are facing very difficult

environmental problems resulting from both natural and manmade causes which seri-

ously threaten our coastal wetland rcsourccs and their productivity. For example, wc are now

experiencing marsh loss rates of 50 to 60 square rnilcs pcr year in coastal Louisiana, and

each year approximately 30 percent of our oyster-producing areas arc closed duc to thc threat

of pollution. Contributing factors to these problems include coastal subsidcncc and saltwater

intrusion, rising sea level, oil and gas exploration and production, agricultural and urban

runoff, and industrial discharges.

All of thcsc problems arc complex and will take time and resources to address, but I am

opt.iinistic, In thc year that I have bccn back in Louisiana, I have observed some striking

changes in the attitude of the general public and state 1cgislators in inaking the cnvironmcnt a

priority.

But despiLe this unprecedented state commitment to the protection ol our coastal re-

sources, we recognize that we cannot do it alone. We welcome the opportunity to learn from

those of you working on EPA's coastal programs.
I want to mention my enthusiasm for the participation today of citizen volunteers. In

spite of my rcccnt string of bureaucratic titles, I began my interest in the environmental iield

as a citizen  and student! concerned largely with water resource issues. After sccing thc

progress we have made since that time in passing environmental laws and regulations � and

receiving the funding ncccssary for implcmcntation � it is quite clear that none of this would

be possible without thc active support and involvement of our citizens.

8
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«We, as humans, have

the ability to destroy

that which allows us

to live, and not only

to destroy it for

ourselves, but for

every other creature

that lives on this earth.

So we' re in a very

responsible posi ti on.~

I atn really grateful for what all of you arc doing to solve our environmental problcms-
bccausc they'rc massive, as you know, We need your energy and commitment. This is
probably thc most exciting time to be living in the history of the species. It's also the most
dangerous � maybe that's what makes it so exciting, We, as humans, have the ability to
destroy that which allows us to live, and not only to destroy it for ourselves, but for every
other creature that lives on this earth. So wc'rc in a very responsible position.

Tcn years ago, if you said you werc an cnvironmcntalist, you would have been consid-
crcd some kind of weirdo. Now public activism is high; but how do wc gct the cnviron-
rnental message out to people who don't know? Ignorance is the worst problem wc have. It
leads to apathy.

This summer, scientists and representatives of the media were brought together at a con-
ference at the Smithsonian Institution, The theme was, "Are we overrcacting to our environ-

rncntal problems?" Thc answer that the scientists gave to the media people was, "No � we
arc underreacti ng."

But some people still want more studies. It reminds me of the experiment where they put
a frog in a container of water. He could get out if he made a great effort, but he was comfort-
able, so hc didn't try. Then they started heating thc water very slowly � so slowly that the
frog didn't notice. By the tirnc he finally realized "Hey, I'm in real deep hot water," it was
too fate � hc was too cncrvatcd and didn't have thc strength to save himself. We' re in the

same way with this environmental crisis. Pollution has crept up so slowly that people have
gotten used to polluted air and water. If we don't do something, we'rc going to end up like
the frog. That's why wc can't afford another study. What if it proves wc werc right?

People ask, "What can I do as an individual? I'm just one little person." They think we
have no power as individuals, but that's just not so. Wc have trcmcndous power and we' re
not using it as wc should.

What can wc do? First we need to examine the use of energy in our daily lives. There are
many ways that we as individuals could save energy, Wc could use compact fluorescent
bulbs in our homes. Wc could use low-flow shower heads that use two-and-a-half, rather

than eight, gallons of water pcr minute. Every drop of water we conscrvc is energy con-
scrvcd. And do you realize that heat escaping around leaky windows wastes more oil than
the Alaska pipeline supplies in a year?

The obvious way to save energy is through the gasoline we bum in our automobiles, If
the govcmmcnt would just raise the efficiency standards for cars by one mile per gallon, we
would save 420,000 barrels of oil pcr day. Per day! That is twice the amount lost in the
Alaskan oil spill. So there arc things we can do, but they won't happen unless the public
demands them. Detroit isn't going to make a fuel-efficient car unless there's a market for it.
We who are involved must act as well as talk. Our actions are much stronger than our words.

We must be an example. Changing ottr behavior will make other people change theirs. I just
bought a car, a Gco Metro, that gets 52 miles per gallon. And don't think that I'm depriving
myself, because that is a fun ear to drive. My cruising range is over 500 milest



~ My wife and I built

a house where

everything is powered

by solar energy. We

have photovoltaic

cells that collect the

energy from the sun

and store it in

batteries. The

batteries power

everything in our

house~efri gerators,

freezers, light bulbs,

blenders, hair dryers,

everything. lt costs a

liule to begin with-

but then you don' t

have an electric bill

after that. ~

Making these changes takes commitment; it takes stick-to-itiveness, perseverance. Com-
mitmcnt is that power that doesn't give up, that keeps looking for a solution. Commitment is
different from involvement. Involvement is fine but it doesn't necessarily last. For example,

take a plate of ham and eggs: the chicken obviously was involved, but the pig was comrnit-
tcd!

There's another cncrgy source we should be using: thc sun. It's inexhaustible. Even if oil
and gas werc clean cncrgy sources, thcrc would still be a problem with relying on them
bccausc they wilf be gone. What are we going to do then? Wc have no vision; we don't look
ahead. "Live for today" has bccn our philosophy. So my wife and I built a house where
cvcrything is powcrcd by solar cncrgy. We have photovoltaic cells that collect thc energy
from the sun and store it in batteries, The batteries power everything in our house � refrig-

erators, freezers, light bulbs, blenders, hair drycrs, everything. It costs a little to begin with-
but then you don't have an electric bill after that,

The house is not only solar, we' ve also demonstrated that we can use rccyclcd materials.
The house is made basically out of old tires and aluminum cans. Earth is packed into the
tires with a sledge hammer until it forms a "tire brick" with a great thermal mass. After onc
year  the time it takes to bc totally charged by the sun's energy!, the house will maintain a
constant temperature between 68 and 72 degrees with no heating or air conditioning. This is
catching on; The first commercial building using the same method as my home is being
constructed in Ridgway, Colorado.

One of the best means we have for solving the problems we face is that we have this

great ability to communicate. If it weren't for that, I think the situation would be hopeless.
So in Hollywood wc have formed a group called ECO � Earth Communications Office�
because we felt that thc thing we were most capable of doing was communicating. It's a

group of directors, actors, writers, and musicians. So you will bc seeing more environmental
issues on TV shows, in songs, in movies.

As we evolve toward our cvcntual good, let's bc optimistic but practical. There's a story

about an optimist: A man fell from thc top of a 10-story building, and as hc passed each win-
dow he waved at the people inside and said, "Don't worry � everything's all right so far!" So
let us be optimistic, but not too optimistic, Wc need a dash of practicality too,

Throughout our history, we have gone through shi1'ts in consciousness. Our biggest hope

is that we are presently going through a shi1't that will bring us to greater truth, understand-
ing, and knowingness. We are all connected, linked together. You can't hurt someone else
and not hurt yourself too. If we acted from that understanding that we can't have happiness
for ourselves and exclude it from others � I believe it would change the world overnight. If

we understood that, we wouldn't need armies.

The last shift in consciousness produced the Industrial Revofution. That was a great

change; however, we arc now paying the bill. It was a time of intense individualism and

intense competition. It was exciting and possibly it was necessary � but it's yesterday' s

news. Today there are new ideas on the horizon: intense togetherness and intense coopera-

tion.

Some say greed will always rulc bccausc wc arc motivated by self-interest. I agree that

we arc motivated by self-intcrcst, but that doesn't mean greed cannot bc eliminated, I bclicvc
that greed will go when wc realize that it's in our own best self-intcrcst for it to go. Wc will

either arrive at the understanding that wc are all parts of the same whole or we will destroy

ourselves. We will learn to love one another or perish.

5
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The presence of each of you this morning clearly affirms that you have an interest, and
hopefully some level of involvement, in environmental issues involving individual citizens,
citizen organizations, and agencies of the local, county, state, and federal governments, But
how many of you have ever stopped to analyze the various components and interactions of a
successful estuarine program? This morning would seem to be an excellent opportunity to
"dissect" the machinery of such an effort.

 At this point � having been the mayor of the town of Beaufort, N.C., for two terms, and
subsequently involved with some number of state, federal, and international groups con-
ccmed with the coastal/estuarine environments � I'd like to point out that the examples
which I intend to develop are "purely academic"!!

It would bc useful to consider first just who is involved in this machinery. Of course,
there arc individual citizens and groups or organizations of citizens and several levels of
government. With that as a basic premise, one can progress to ask in what way can these
groups bc best integrated for inaximum effectiveness?

For a change, let us first identify the actual owners of our natural estuarine systems, a
point which is all too frcqucntly overlooked. In spite of what you may hear, it is not "indus-
try," it is not the "developers," and it is not "government," regardless of the level! Insofar as
coastal estuarine systems are concerned, the owners are the citizens of that state � and, for
the most part, the various levels of govemmcnt have varying degrees of responsibility for
managing these priceless areas for us, the citizens, At this point, it could be useful to iden-
tify, or categorize, the ways in which citizens organize themselves. I have listed a few which
one could expect to find in the average community within most of the states of the Union.
You will notice that I have also attempted to identify the level of "influence"  small, me-
dium, or large! which that particular organization may have rclativc to estuariric programs,
or, I'or that matter, any issue.  Scc pages 9 and 10.!

Unfortunately, some communities of citizens, while organized, tend to be totally polar-
ized in a negative sense. There are groups of individuals banded together for some cause or
another, but there is no interest in communicating with other groups. Most of you, having
been involved in coinmunity efforts at one time or another, can identify the various organiza-
tions to which I refer. For example, there are the "AB's" � "Ag'iners-Because." It docs not
really matter what you may wish to initiate, they are always against it! Then there are the
"DIM's" � "Don't Involve Mc." This group is noi really against anything, they just seem to
feel that they have far morc important things to do than become involved in an effort at thc
lowly level of thc community! Closely related, but never working together, are the
"ITB's" � thc "I'm Too Busy" group. They may actually be too heavily involved to allocate
further time to community cflort, but frcqucntly onc wonders. And then, finally, there are the
"IWW's" � "It Won't Work," In some ways this is the most irritating group, largely bccausc
they rarely perinit you to even describe the project and invariably identify an unsuccessful
effort on their part, 37 years ago, as an example of why it will not work!
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S-L
M-L
M-L
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Individual Citizens
Environmental Groups
Garden Clubs/Women's Clubs
ERA, NOW, League of Women Voters
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Churches and Religious Organizations
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Local Student Associations
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Environmental Management Commission
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State Urban Development Commission
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Department of Transportation
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Department of Agriculture
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Office of the Secretary of State

Legislative
Individual Members of House
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Executive

EPA
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Management Service!
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National Science Foundation
Department of Energy
N.I.E.H.S.
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Individual Members of House
Individual Members of Senate
Overview Committees of House and Senate
Individual Staff of Members of House and Senate
GAO
OMB

Other

National Academy of Sciences
National Academy of Engineering
National Press  radio-television-magazines-newspapers!
National Environmental Organizations  Nature Conservancy,

Sierra Club, Environmental Defense Fund!
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Normally, at least in our country, whcrc three or four citizens arc gathcrcd together, one
finds a forin of "local" government, established to manage the community and iis needs. Onc

form is that which includes a tnayor, several elected commissioners, and then heads of some
number of dcpartrnents depending upon the size and needs of the community. This type is
shown below,

Again, depending upon the size, geography, and heritage of the community, thc next
level of government is the "county," or, as in this state, the "parish." It would normally have
sotne number of elected commissioners, one of which is identified as the Chairman, and

then, as with the municipal government, some number of heads of dcpartinents to carry out
the day-to-day operations of the county or parish.

On a much larger scale, many state governments are composed of the elected governor
and the individuals that he appoints to serve as his "cabinet," responsible for the workings of
particular components of thc state governccn. Then, reporting to individual cabinet mem-
bers, or Sccrctarics, there can be a seemingly endless array of department heads and agen-
cies, frequently referred to as the bureaucracy of the govcrnmcnt. It is herc that we first
encounter the problems associated with the "Executive" branch and thc "Legislative" branch
of the government, In most states, the legislative branch is composed of two "houses." From
time to time, one finds that the element of "political philosophy," commonly rcfcrrcd to as
"party," can be involved and it is possible for one "party" to dominate the "Executive" while
an opposite philosophy dominates the "Legislative." Although one might hope that an issue
of such importance as the environment would be above such party differences, there are
occasional suggestions that this is not always the case!

And finally, last but certainly not least, we come to the federal govcrnmcnt which, as

you certainly well know, is organized along lines similar to that described for the state. Al-

though most of us rarely have contact with thc president, we should have contact with our
congressmen. our senators, and, as evidenced herc today, with members of the various

agencies charged with specific roles relative to the estuarine/coastal environment thc
Environmental Protection Agency, the National Oceanic and Atmospheric Agency, thc Fish

and Wildlife Agency, and the U.S, Army Corps of Engineers, to mention just a fcw. At this
level of government, we encounter the same dichotomy wc first idcntificd within the govern-
ment of the state � that is, two or more political philosophies and further subdivisions associ-

ated with the Executive and Legislative branches.  I recognize the third branch, the Judicial,
is important, but most of us rarely have occasion to be involved in those hallowed halls.!

Ideally, there are strong interactions not only between the citizen groups and the local

government, but also atnong elected commissions and department heads of county and state
government, allowing for communication and cooperation.
N



pane] Design and Implementation of
Estuary Monitoring Programs

Panelists: Richard Bati uk, EPA Chesapeake Bay Liaison Office,' Alice Mayio, EPA Assessment and
Watershed Protection Division; Jerry Neff, Battelle Ocean Sciences; Andreu Copping, Puget Sound
Water Quality Authority.
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Introrhtction to Estuary Management � Tom Armitage

We' ve heard that mani toring estuariesis a hot topic. At the recent International Estuarine Re-
search Federation meeting in Baltimore, an entire session was devoted to estuarine monitoring. And at

EPA's Water Quality Assessment Symposium that was held early this year, an entire day was spent on
sessions on estuarine monitoring. The National Academy of Sciences has recently completed several

studies on estuarine monitoring. They' ve looked at monitoring needsin the Southern California Bight
and the Chesapeake Bay. And many of you have indicated that developing monitoring programs for
estuariesis high on your list of priorities.

In many estuaries, monitoring programs are already in place for discharge permits. I think the

challenge facing usis to build on existing monitoring efforts and to design effective basinwide monitor-

ing programs,

Citizens have been playing a key role in monitoring two of the bodies of water we' re going to be
talking about on this panel � Chesapeake Bay and Puget Sound.

Before we begin discussing citizen volunteer monitoring, this panel of experts will discuss design
and implementation of estuarine monitoring programs.

Richard

Batiuk

Re-thi nJ.ing
Estuarine

Monitoring

Thc multi-agency state/federal Chesapeake Bay Monitoring Program is now cntcring its

scvcnth year. I would like to sharc some of our cxpericnccs with other estuary programs that

are now planning their monitoring programs.
Wc need to start a rc-thinking of estuarine monitoring. Wc nccd to think of thc estuary in

terms ol the whole basin � thc surrounding watcrshcd and thc tidal waters; and we need to

think of monitoring not as simply routine data collection but as an evolving data-collection
network and process.

The Chcsapcake Bay Monitoring Program has the following objectives:
l. WVater quality monitoring program

~ Characterize existing water quality baywidc.
~ Determine trends in water quality that might develop in response to management

actions or additional sources of pollution,
~ Intcgratc the analyses of various monitoring components with a view toward
achieving a more comprchcnsivc understanding of the proccsscs afl'ecting water
quality and thc linkage with living resources.

2. Living resources monitoring program
~ Document thc current status of living resources and their habitats in Chesapcakc Bay.
~ Track thc abundance and distribution of living resources and the quality of their

habitats over time.

~ Examine correlations and relationships among water quality, habitat quality,
and abundance, distribution, and integrity of living resource populations,

Based on our cxpcricnccs in the Chesapeake Bay Monitoring Program, I'd like to offer

some specific recommendations in four areas � program design, data management, quality as-
surance, and data analysis.



1. Program design
Our experience:

We institutionalized the program through an effective committee/technical workgroup
structure. Wc planned adequately for thc water quality network design but not for living
resource components, The monitoring of toxics still has not been fully addressed.

Recomniendations:
~ Establish a multi-jurisdictional monitoring cornrnittee.
~ Clearly state thc program objcctivcs; use them in developing data quality objectives and

network design.
~ Continually scck long-term, stable funding sources.
~ Integrate existing monitoring programs into the design of a coordinated monitoring

program.
~ Consider future modeling nccds during network design.

2. Data management
Our erperiencet

Wc did not make adequate plans up front for our data management needs, We found that
working with data submitted by numerous different organizations dernandcd specific data-
submission formats and data-managcmcnt rcquiremcnts.

Recommendations:
~ Plan adcquatc resources for data managcmcnt prior to implementing the monitoring

program.
~ Seek consensus on, and require adhcrcncc to, specific data submission requirements.
~ Clearly state objectives for database development up front, and adhere to them when

structuring thc database.
~ Target acquisition of kcy historical data sets early on.
~ Establish proccdurcs for quality assurance of all data entered into a common database.

3. Quality assurance
Our experience:

For water quality samples alone, we eventually had more than 15 laboratories analyzing
samples and conu'ibudng to the centralized computer database. A significant effort was
required to ensure the use of comparable sample collection and analysis methods.

Reconirnendationst
~ Establish quality assurance as an integral part of all monitoring program components.
~ Sct up a coordinated split-sample program bctwccn analytical laboratories,
~ Seek tcchnical consensus on sample collection and analysis procedures.

4. Data analysis and interpretation
Our experience:

InsuAicicnt resources were devoted to data analysis. Direct links between information
resulting from the program and management decisions werc limited at first. Establishment
of consensus on data-analysis priorities and sharing of data-management and data-
analysis resources between agencies was necessary.

Recommendations:
~ Dedicate resources for analysis and interpretation of monitoring data.
~ Establish a tiered reporting system to force routine analysis and synthesis of data

targeted toward various levels of agency managers and the public.
~ Create a dependence on using results from the monitoring program for tnanagemcm

decision making.

prom audience!: How do you create this dependence'?

Pull together the existing information and see where the gaps are; then target
A.

those people who need that information. ln our case, the question was
whether thc phosphate detergent ban was helping the estuary, Managers were
able to look at thc monitoring data, which showed that ambient phosphorus
levels had decreased. Now they ask us every year, "Are we on target?"

13
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In conclusion, I'd like to point out that this monitoring progratn guidance is one of a num-

ber of EPA activities to improve water quality assessments. Among other activities are the
development of a policy on the use of ecological assessment methods and biological criteria,
technical guidance on biological assessment methods, and guidance on the use of volunteers
in water monitoring.

~ Volunteer

monitoring can

produce

comparatively

i nexpensi ve.

high-quality data that

can be useful to the

state, but in order to

get that kind of data

the state has to com-

mit resources and

personnel from the

start, and carry that

commitment through

the life of the

program,~
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EPA Guidance Manual for States to Use Volunteer Monitoring
EPA's recognition of the importance of volunteer monitoring caine about from two

fronts. First was the 1987 EPA study, "Surface Water Monitoring: A Framework for
Change." Prompted by that study, EPA reviewed and evaluated existing volunteer monitor-
ing programs. Our conclusion: Yes, a properly managed volunteer monitoring program can
yield high-quality data that can be used by the states in assessing water quality and in
in aking program decisions.

The second driving force was our concern about thc relatively large percentage of the
nation's waters that rctnains unassessed, and the limited state resources to assess those

waters, According to state water quality assessment reports submitted to EPA in 1988, only
about 30 percent of the nation's rivers and 40 percent of its lakes are actually being assessed
for their ability to support uses like fishing and swimming.

EPA is currently developing two guidance documents: a guide for state tnanagers on
planning and implementing a volunteer monitoring program, and a methods tnanual for lake
volunteer monitoring. I' ll talk mostly about the first, a "parent" document to which the lake
manual  and possibly others! will be a companion.

The guide for state managers is directed at skeptical state water program managers who
currently don't tnake use of volunteer tnonitors. It is also useful to anyone interested in
setting up a volunteer progratn, Its primary message is: Volunteer monitoring can produce
comparatively incxpcnsivc, high-quality data that can be useful to the state, but in order to
get that kind of data thc state has to commit resources and personnel froin the start, and carry
that comtnitmcnt through the life of the program.

The guide starts off with an overview of existing volunteer monitoring programs. Then it
discusses the steps a state shouM take in planning a progratn, such as:

~ Establish priority goals for the program. Do you want it to supplement state water quality
information, or to serve mostly as a public educauon/public awareness tool?

~ Identify data users and data uses, Early in the planning stages, involve those who will use
the data and those who will do the monitoring, Make sure expectations are realistic.

~ Develop and stick to effective quality assurance/quality control procedures if you want
the data to be used.

~ Assign qualified staff to recruit and train volunteers, analyze data, produce reports, etc.

Next, the guide discusses steps in implementing a state-coordinated volunteer program:

~ Begin with a pilot project.
~ Train your volunteers.
~ Conduct quality control sessions.
~ Evaluate the results of the pilot before expanding.

Next, the guide goes into some detail on data management and presentation of results. It.
stresses the need for certain basic data managcmcnt steps that are essential if the data are to
be used with confidence. These steps include documenting data sets, screening the data,
evaluating the data. and presenting results back to the volunteers.

Last, the guide discusses costs and funding. Citizen monitoring is cost-effective but it is



not free. Costs vary widely depending on program scope and administrative needs, with most
programs in thc $20,000 to $50,000 range, The guide touches on various funding options
available to states. It concludes with case examples of successful state-managed volunteer
programs, The guidance manual will be published in late 1990 and will be available from my
office.

Now I'd like to switch tracks and say a few words about the methods manual for lake
volunteer monitoring. The target audience is primarily volunteers interested in starting a lake
monitoring program or modifying an existing program. It is much more of a nitty-gritty
manual, giving details on parameters to monitor for, specific sampling methods appropriate
for voluntccrs, cquipmcnt needs, ctc.

In addition to these two guidance documents, some other EPA projects being
considered are:

~ A video on sampling mcihods for lakes, to accompany the lakes rnanrial.
~ A methods manual for rivers.
~ Possible meetings wiih state managers io "sell" them on the concept of volunteer

monitoring.
We are also encouraging states to establish volunteer monitoring programs by integrating

the concept into our monitoring program guidance and other EPA documents, and including
it in our discussions with regions, states, and interstate organizations.

In conclusion, I hope I have conveyed to you today that EPA's support for volunteer
monitoring is strong, and that we arc working on several fronts to encourage the establish-
ment of more state-coordinated voluntccr programs.

Jerry Neff
Designing an

Estuary

Monitoring

Program

~ It should be

recognizedfrom the

outset that the public

does not necessarily

demand monitoring.

What the public

demands ts

environmental

protection or

restorati on.~
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Monitoring and asscssmcnt programs are performed by state and federal agencies or by
dischargers in order to produce information that can be used to quantify and evaluate the

effects of human activities on the estuarine ecosystem. Ideally, these monitoring programs

will provide decision makers and managers with the information they need to make appropri-

ate management decisions about actions required to protect thc estuary and its resources, and

about the effcctivcness of remedial and abatement activities being irnplernented to restore the
cnvironmcntal quality of thc estuary.

Estuarine monitoring and assessment programs are a socio-political phenomenon. They

are grounded in thc pcrccptions and values of society, which find expression at the political

level through government laws and regulations. The public concerns about estuarine ecosys-

tems that motivate monitoring can be expressed as four questions:

l. Is it safe to swim in the es nary?
2. Is i L sate io cat thc Iacai seafood?
3. Arc fishcrics and other living resources being protected?
4. Is the health of the ecosystem heing safeguarded?

However, these questions alone arc not specific enough to serve as the basis for the
design of monitoring programs. They do not identify the parameters to be measured or the

amount of change that should trigger managcmcnt action.

It should bc recognized from thc outset that the public does not necessarily demand

monitoring. What thc public demands is cnvironmcntal protection or restoration. Frequently

the public, and cvcn tltc scientific community, do not see the link between environmental

monitoring and environmental protection, Often they would rather see money spent directly

for protection or restoration.

This negative perception of the value of monitonng stems, in part, from the perception
that managers do not el'fcctively use the information gained from monitoring in managing
the estuarine environment. Thus, it is important to design estuarine monitoring programs so
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that they will generate thc information managers nccd, and then to cducatc the public about thc
important role of monitoring in the protection and restoration of the estuary.

Onc approach to gaining public acceptance ol monitoring is to gct thc public actively
involved in the monitoring effort. Participation by citizen groups should bc built into thc design
of the monitoring program at thc outset.

As a first step in defining the conceptual framework for a monitoring program, it is neces-
sary to define the foIIowing aspects of the estuary under investigation:

~ The "valued ecosysrem components," or rcsourccs that are to bc protected.
~ The marine constituents that reflect or lead to changes in the state or quality

of these resources.
~ The natural and human sources of perturbation that produce changes in these

ecosystem parameters.
~ The mechanisms, both direct and indirect, that link sources of perturbation to

ecosystem changes.

The following conceptual pitfalls should be avoided:

~ Thinking that there are no cumulative, overlapping, or interactive effects arising from
multiple discharges or multiple uses.

~ Thinking that measurements made to document the effects of a particular activity reflect
the importance of only Ihat activity and no others.

In designing an estuary monitoring program, a strategy should be developed to maximize
the usefulness of the monitoring data already being generated by existing programs, as well

as the data to be generated in the new monitoring program, for assessing the status and trends
of environmental quality in the estuary as a whole. This can be accomplished in several ways;

l. Establish clear objectives and goals for thc estuarine monitoring program in the pre-
design phase. The goals and objectives should be achievable, scientifically and techni-
cally sound, and financially realistic. Mechanisms for measuring progress toward
meeting the goals should be established.

2. Identify channels of forrnal and informal communication among all parties involved in
the monitoring program. Make sure those channels remain open and are used.

3. Utilize existing monitoring activities in the design of an estuary-wide monitoring
program. Whenever possible, stations already being monitored should continue to be
monitored.

4. Maintain consistency in the parameters measured, the times and frequency during the
year for making measuremcnts, and thc locations of stations. Methods for sampling,
measurement, and analysis should also be consistent for tire whole monitoring program,
Uniform quality assurance and quality control procedures should be applied to aII data-
gathering activities.

5. Design and put in place a centralized, user-I'ricndly data management systcrn at the
outset of the program, Allocate sufficient funds to allow for in-depth analysis and
interpretation of the ever-growing database, and the generation of information useful  o
managers and the public.
R



Andrea

Copping
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Ambient

Monitoring
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The Puget Sound watershed is large, draining about 16,000 square miles. The design
calls for coverage of all the tnarine and fresh waters of the Puget Sound basin and will
complement existing monitoring programs in the Pugct Sound basin. Standardized data
forinats and sampling and analysis protocols will enable PSAMP data to be used with data
from other programs  such as the Puget Sound Dredge Disposal Analysis, ongoing urban
bay studies, and National Pollutant Discharge Elimination System compliance monitoring!.
The findings will be used to trigger intensive surveys to idcnlify and investigate emerging
problems.

The monitoring program is now in the implementation stages. We are monitoring the
following parameters:

IHarlne water colttrnn
Nearshore habitat
Iiflarlne ritamntala
Birds
Fresh water

Water column
Fish tissue

Fish
Bottom lish
Recreational fish

Shellfish
Shellfish abundance
Tissue chemistry
Bacterial content
PSP
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The 1987 Puget Sound Water Quality Management Plan found that "there is currently no
long-term comprehensive prograln to monitor Puget Sound and its resources." In response to
this finding, the plan mandated that a comprehensive environmental monitoring program be
developed for Puget Sound.

In 1988 the Puget Sound Water Quality Authority appointed an interdisciplinary commit-
tee, known as the Monitoring Management Committee, consisting of water quality profes-
sionals from federal, state, and local agencies, universities, tribes, industry, and members of
the public. The Monitoring Management Cotnmittee developed a comprehensive monitoring
program referred to as the Puget Sound Ambient Monitoring Program. The tnonitoring
program includes a sampling design, an institutional structure, a data management approach,
and a cost estitnate. The draft design was reviewed extensively during public workshops, and
by scientific and tcchnical experts in the Puget Sound area.

The purpose of the Puget Sound Ambient Monitoring Program is to provide scientifically
credible information that increases our understanding both of Puget Sound and its resources
and of the effects of human activities over time. PSAMP has been designed to ensure that
high-quality data are collected and analyzed, and that the results are made available to a wide
audience.

The goals of PSAMP are to:
~ Characterize the condition of Puget Sound, its natural resources, human uses, and

contamination problems.
~ Take measurements to support specific program elements idenufied in the Pugei Sound
Water Quality Management Phn  including the municipal and industrial discharge,
nonpoint, shellfish, wetlands, and contaminated sediments and dredging programs!.

~ Measure the success of programs implemented under the Puget Sound Water
Quality Management Plan,

~ Provide a permanent record of significant natural and human-caused changes in
key environmental indicators in Puget Sound over time.

~ Support research activities through the availability of consistent, scientifically
valid data.
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~ The purpose of lhe

Puget Sound Ambient
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and the effects of
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This is an expensive program; Full implementation will cost about $3.2 million a year.
We presently have a little over $ l inillion a year in implementation funds, almost all of it
state funds.

The Monitoring Progratn is implemented by five state agencies: the Washington State
departments of Ecology, Fisheries, Health, Natural Resources, and Wildlife. The program is
managed by an interagency steering comtnittee with representatives of the five implementing
agencies plus the PSWQA, EPA, local governments, and tribes.

A citizens monitoring program is an important part of the Puget Sound Ambient Moni-
toring Program. This will be discussed later g anel 2!.

There are a number of iinportant components that we feel have to be hard-wired into a
regional monitoring program. They include:

~ Data management. Our system is microcomputer-based. Each implementing agency
has its own system, and staff at the PSWQA maintain the central database.

~ Quality assurance/quality control. Each implementing agency is responsible for its
own field and laboratory quality assurance, and must prove the quality af its data to the
PS AMP steering committee.

~ Protocols. PSAMP requires the use of uniform and consistent protocols.
~ Reports and uses of the data. Each implementing agency writes an annual technical
report on iis motiitoritig activities. The PSWQA staff integrate these reports and write
a public-release version of the information; the first one will be available in May 1990.
Resource managers in state. federal, and local agencies have access io PSAMP data
for use in management decisions, The data will also be used for research aiid for
developing public information programs.
8





And it will be goad information. People who are committed enough to jain a monitoring
program are going to do an exemplary job. I haven't had a problem yet with quality assurance
or reliability. Also, it must be a real partnership, The volunteer program can't be simply an
adjunct to the state's program; it must be an equal partnership.

If you do those things, I'm convinced, from my experience, that the benefits will exceed
any expectations yau might have.
E

John

Kopec
Ohio Scenic

River Stream

Quality

Monitoring

Program
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I was asked to speak about how citizen volunteer monitoring programs have forged links
with state government agencies. I would like to state for the record that in Ohio, aur Stream
Quality Monitoring Program has produced one of the most significant alliances betwccn
state government and the general public that supports that operation. We are frequently told
by our volunteers that our program provides one of the best returns for the taxpayer's dollar.
Ohio's stream monitoring program receives the lion's share of its funding through a state
income tax refund check-off arrangement. If only we could convince our state legislators to
provide us with a mere fraction of thc state budget that is allocated for education  the
justification being that thc state's environmental education directive is being served through
the environmental education mcssagc conveyed by thc monitoring program!.

I would like to give you a quick overview of Ohio's Stream Quality Monitoring Pro-
gram, with an emphasis on the philosophy and value of thc program rather than thc proce-
dural methods.

Ohio developed its Stream Quality Monitoring Program in 1983 to provide an easy and
inexpensive method of determining general lcvcls of stream health, We use a biological
monitoring technique that we adapted from thc Izaak Walton League's Save Our Streams
Program. The technique involves the collection and examination of "indicator" organisms�
20 taxa of stream macroinvertcbrates such as snails, crayfish, clams, and aquatic worms and
insects. Each taxon is assigned a point value based on its  olerancc of pollution. By deter-
mining thc composition and abundance of the macroinvertebrate community in a portion of
a streain, we obtain a score or cumulative index value that relates to the aquatic health of the

streatll.

We chose biological rather than chemical monitoring for several reasons. Onc is that
biological monitoring provides a bcttcr assessment. of long-terrrt stream health, whereas
chemical testing mainly gives information about the water quality at the time of sampling.
Another very significant advantage of biological monitoring is the relatively low cost of the
cquipmcnt, which makes it possible to use a tremendous number of volunteers at any given
time. Thc program annually involves more than 200 groups and organizations rcprcscnting
some 4-5,000 volunteers. The cost of a fine-mesh nylon seine, a plastic container, an incx-

pcnsive hand lens, a thermornctcr, pencils, and a few forms adds up to a very rcasanablc $25
for each group.

Thc one drawback of biological monitoring is that it rcquircs a lot of training. We do
provide visual aids and keys to help volunteers learn to identify the various species of
macroinvcrtcbrates, but nothing seems to take the place of personal attention, so the Stream
Quality Monitoring Program employs four part-time seasonal employees, However, this re-
quirement for a relatively large amount of training is really a blessing in disguise, bccausc it
forces us to be personally involved with each and every participant,

Gathering data on the health of Ohio's streams was the initial focus of the program and
is still one of its most important functions. However, as morc and more people become
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involved each year, the feedback that we receive is that this is one of the most rewarding and
entertaining activities that anyone has ever experienced. Teachers tell us that in-streain ses-
sions with their classes sccrn to inspire their students � especially those most in need of
inspiration. Scout leaders, Big Brothers and Big Sisters, school latch-key programs, and
individual families are equally enthusiastic.

Our Scenic Rivers law is structured not only to provide for local input, but actually to be
dependent upon local actions and attitudes to get the job done. What better way to gain that
cooperation than to bring all social elements of the river comtnunity � schools, civic organi-
zations, landowner associations, youth clubs, local agencies, and others � into a program such
as stream quality monitoring which can really help to build a constituency of support through
a much improved understanding and appreciation of the resource?

Does citizen monitoring attract media attention and garner public enthusiasm and sup-
port? You bct it does! And what better way to induce environmental consciousness in the
business and industrial communities than to dramatically illustrate that level of public con-
cern and action?

I can guarantee you that if you are able to entice your local TV station to give coverage
of your citizen monitoring events, you stand a much better chance of attracting the attention
of your state and local politicians.

Kathleen

Hentcy
Vermont Lay

Lake Monitor-
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In 1979, the Department of Environmental Conservation, Division of Water Quality, had
neither baseline data on Vermont lakes nor the monetary resources to collect such data. Yet
anthropogcnic eutrophication was and continues to be a major threat to Vermont's lake water
quality. Basic nutrient enrichment data, therefore, were and are essential to protecting our
lakes from continued degradation.

So the Vermont Lay Monitoring Program was born. Sixteen thousand dollars was bled
from state funding sources to equip monitors on 32 lakes and 19 Lake Charnplain stations,
hire a part-time coordinator, and cover other expenses. In 1981, a federal 314 grant for
$100,000 was secured, and since then all funding for the program has come from the state of
Vermont. However, the monitoring program is used as matching funds for federal grant
money, the most recent of which has been the EPA Lakes Assessment grant for $]00,000 for
thc years 1989 and 1990.

Eleven years have passed since the beginning of the Vermont Lay Monitoring Program,
and this program continues to be the backbone of Vermont's water quality data collection
both on Lake Charnplain and on what we call our "inland lakes." The lay monitoring data ate
the only data we have on many of our lakes, Sixty lakes and 30 stations on Lake Charnplain
have been part of the program,

Monitors typically collect Sccchi disk clarity readings and chlorophyll a samples on a
weekly basis from approximately June 1st through September 2nd. Some collect total phos-
phorus as well.

The cquipmcnt wc provide to the monitors is pretty basic � we are very limited in our
funds � but we give them cvcrything they need down to pencils and paper clips, Monitors get
an acid-washed garden hose that has bccn marked off in meters, with a line and two diving
weights attached at the zero cnd; a Secchi disk; data sheets; lake map; an acid-washed plastic
bucket with a lid; sample bottles; filtering apparatus; and filters. Monitors have only to supply
a boat, an anchor, and their time.

Currently the program requires one part-time, year-round person, two summer fieM assis-
tants, and two vehicles for sample pick-ups. Our monitors freeze their chlorophyll filters and



Panel 2/Forging Links

this necessitates our traveling to pick them up,
We'vc found the dedication of the voluntccrs to be impressive and their attention to

detail worthy of scientific data collection.
The monitoring data have been used as the basis for four diagnostic watershed studies.

One full-blown restoration was carried out on onc of those lakes, Also, Vermont has recently

designed a bistate workplan with the state of New York for carrying out a diagnostic water-
shed study on Lake Champlain's drainage basin. Again, the monitoring data were a major
part of the justification for the study. The data are also being used extensively in our ncw
Lakes Protection Program to target those lakes in the state most threatened by human-caused
eutrophication,

I believe an important reason for our success with the program is the high level of
contact we maintain with our monitors. Without such contact I don't believe a program

would survive.

Voluntccr monitoring programs arc much more than a cost-saving method for securing
large databases. I'd like to echo what Dennis Weaver said earlier this morning � that pro-
grams like this make the general public part of the solution instead of part of the problem,
and to mc. that's one of the greatest benefits.

Scott

Kishbaogh
New York

Citizens'

Statewide Lake

Assessment

Program
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As we approach the 20th anniversary of Earth Day, it is clear that the face of the environ-
mental movcmcnt has changed dramatically. In those early years, it was easy to blame the
"heartless corporate polluter" for environmental problems. As the movement has become
more sophisticated, some pollution problems have been controlled, if not eliminated. How-
ever, with increased sophistication comes an increased awareness that cnvironinental prob-
lerns ranging from toxic wastes and erosion to acid precipitation to the grccnhouse effect are
the summed effect of millions of people making individual decisions.

Over the next fcw days, you will hear how several programs have provided cooperation
between government, environmental monitors, and laymen to resolve the convict of too
many threatened natural resources, too little time, and too few dollars. In New York State,
the vehicle for cooperation has been the Citizens' Statewide Lake Assessment Program,
known as CSLAP.

CSLAP is a cooperative effort between the New York State Department of Environ-
inental Conservation and the New York Federation of Lake Associations  FOLA!, a state-

wide nonprofit coalition of lake associations that comprises over 250 lake associations,
corporations, and individual members. Funding for the program is provided through the state

budget.
Using field and laboratory cquipmcnt provided by the state, volunteers from FOLA

perform a series of in-lake and watcrshcd analyses through procedures established in a
sampling protocol document. Water samples are then processed and sent to a central labora-
tory, the New York State Department of Health, where they are analyzed for six chemical
parameters. Volunteers also determine water transparency; macrophytc species coverage;

and oxygen, precipitation, and lake levels. Sampling data are analyzed by the Department of
Environmental Conservation, and summarized in annual reports to the participating lake

associations. Results are used by lake associations, planning dcpartrncnts, and local govem-

ment officials to develop lake and watershed management plans tailored specifically to the



local community.
Although lay monitoring programs can be very cost-effective, it is clear that the manage-

ment of a successful program involves both time and manpower, two commodities not found
in great supply in most state agcncics. Lay monitoring programs must bc accountable and
provide sufficient benefits to bc deemed acceptable for govcrnmcnt work. The following are
three of the most significant reasons why CSLAP has been successful in New York:

1. Collection of reliable data
With accurate data, standardized sampling procedures, reproducible methods, and ade-
quate quality assurance/quality control, the results from lay monitoring programs can be
deemed acceptable by state agencies.

2. Problem diagnosis
Whether assessing the need for a dredging project in one lake, investigating the impact of
a sewage treatment facility on another lake, or upgrading the best use classification for
other lakes, the data from CSLAP have been useful in diagnosing problems in New York
lakes.

3. Education
The state of the environment is a function af millions of people making individual deci-
sions. If ihc old adage that an ounce of prevention equals a pound of cure is true, then
education to influence these individual decisions will provide a better method of protect-
ing the environment, The educational component of CSLAP is two-way: Volunteers are
learning about lakes and environmental protection, while the state agencies are learning
about the specific water quality conditions in specific lakes.

It is clear from the expcricnce in New York that lay volunteers and goverriment officials
can work together to develop a scientifically sound lake monitoring program. It is also clear
that, in the days of the shrinking cnvironmcntal dollar, there may be no other way to ade-
quately protect our threatened natural resources.

And rea
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I'm very pleased to be on this panel because the Puget Sound Water Quality Authority is
involved in a citizen monitoring program that represents a bit of a different model from some
of the ones we'vc heard about today. Also, ours is an entirely marine and estuarine program,
which again is a little bit different.

We' ve been fortunate enough to have some cigarette tax money. This is the 8g-per-pack
tax on tobacco products in the state of Washington, which is used for water quality projects.
Most of that goes toward building secondary treatment plants, but the Autl"ority was given
soinc smail part of that money for public involvement and education projects  our so-called
PIE fund!. Over the last couple of years, we'vc been able to fund about eight citizen monitor-
ing projects out of that. Some of those have ended because the funding was only for two
years, but other groups have gone on to find continuing funding elsewhere.

The program that I want to talk about to you today is thc Puget Sound Water Quality
Authority citizens monitoring prograin, which is associated with the Puget Sound Ambient
Moi.'toring Program. or PSAMP. PSAMP is a comprehensive environmental monitoring
program for Puget Sound and the surrounding watcrsheds. The program is actually carried out
by five state agencies in Washington State. We at the Puget Sound Water Quality Authority
act as coordinators and data managers.

When PSAMP was designed in 1987 and 1988, citizen monitoring was very much an
integral part of it; it was not an afterthought. Since we have over 2,200 miles of shoreline in
Pugct Sound, and a watershed of 16,000 square miles, it would be extremely difficult far state
agency staff to monitor all of it.

As we see it, our citizen monitoring program is a state agency/citizens group coalition.
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We began the Acid Rain Monitoring Project  ARM! with a presentation on acid rain at a
local Massachusetts Audubon Sanctuary in the fall of 19S2. I proposed that the assembled
group of 20 or 30 people might organize an effort to measure pH and alkalinity in local lakes
and streams. To my surprise, most of the people in the room stayed after the presentation to
do exactly that.

The following six years have seen three phases of the ARM Project, Phase I sampled
1,000 surface waters monthly for 14 months; 79 professiona1 labs volunteered their time and
equipment, Phase II sam'pled 2,500 surface waters on two separate days. We reduced the
nuinber of labs to 20 because we could not manage to send quality control samples and
provide personal attention to over 70 labs. Phase III is ongoing, with 300 volunteers sam-
pling 800 surface waters quarterly and 17 labs performing the analysis.

The labs analyze the samples for pH and alkalinity. These determinations must be made
within 24 hours of collection. Labs also provide two aliquots of sample water to the Water
Resources Research Center lab  at the University of Massachusetts! for analysis of 30
additional paraineters.

We were very interested in quality assurance/quality control from the beginning. You
have to remeinber that we were monitoring surface waters for acid deposition � that meant
we were playing the same game as EPA, and it iueant that if we were to have a credible
effort, we had to meet EPA's standards. We also knew that the utilities and industries would
question the data if we were not very attentive to quality control.

In the first phase, we concentrated on quality assurance of the labs. Each participating
lab received a blind quality assurance sample to analyze along with fiicld samples. That
approach allowed us to document quality and to make decisions on which data to retain, but
it did not allow us to correct difficulties as they happened, At the end of the first phase, we
had no choice but to eliminate the work of several labs.

To minimize the problem of excluding data of questionable quality, we adopted a more
extensive quality assurance plan for thc second and third phases. Three quality assurance
samples were distributed to each lab. The first was sent a week prior to sampling. I.abs
analyzed the sample and reported by prepaid postcard. If we saw a problem with the results,
we were able to give the lab advice  by phone or by visit! to correct the problem. On the
sampling day, labs were given two additional quality contml samples � the first to be run in
duplicate prior to field sample analysis, the second to be run in duplicate after the last field
sample was analyzed. A plot of the results for pH measured at the volunteer labs versus our
measureinents at the University of Massachusetts shows an excellent cortelation � the slope
of the regression is 0.995 and the intercept is 0.002  compare to 1.0 and 0.0, which would be
perfect agreement!. Results for alkalinity were almost as good.

For many sampling dates another set of quality assurance samples was provided to the
labs. These were labeled as if they were field samples. We had to detnonstrate that field
sainples were not treated differently froin the identifiable quality assurance samples. Human
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nature suggests that the lab personnel would be more careful with the known quality assur-
ance samples. Yct we found no significant differences.

In the third phase of the project, we began a program to monitor the performance of the
monitors. During each sampling period, my staff collects a duplicate sample at one site
visited by each voluntccr. We collect our samples within hours of the volunteer collection

and bring the samples to the same lab as the volunteer. Of the 800 sites regularly sampled,

we have replicated 122 to date. The correlation between the volunteers' results and ARM
staff results has been near perfect.

There is one other aspect of quality control in volunteer efforts that also needs to be

mentioned. ARM has encountered its share of skeptics who believe that volunteers simply

cannot produce data of scientific quality. In recent months wc have been surveying our
volunteers in an effort to better understand who they are and why they participate, We have
found that nearly all have some college education. They are very active in their communi-
ties. Most value the outdoors. In short, these citizen volunteers are some of the most active,

successful, and educated representatives of our society.

It is crucial not to demean the abilities of the volunteers, and to allow some room for the

volunteers to participate in the decision-making process. We did that initial! y by letting
volunteers select sampling sites. We have let them be local spokespeople in the community.
After eight years, I can flatly state that our volunteers continue to follow sampling protocols,
do their homework by learning more about acid rain impacts, and accurately represent our
efforts.

Many of the volunteers have been with the project since its inception. There has been

greater staff turnover at the Water Resources Research Center than in our volunteers. Their
inotivation is astounding. People have gotten out of hospital beds, cut vacations short, fallen
through ice, slid down hillsides, gotten stuck to the axles in mud, and been qucstioticd by the
police � and still continue to collect samples for the project. Most volunteers would like to
do much more and our task is to find ways to tap this almost unliinitcd resource. If there is a

danger in using citizens for environmental monitoring, it is in trying to keep up with them.

James M.

Bellatty
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Monitoring
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The Idaho Division of Environmental Quality  IDEQ! established a statewide volunteer

water quality monitoring program during the summer of 1987. The goals of the program are

to meet an increased need for long-terin water quality monitoring and to allow for public

participation in the data-gathering process.

Cttrtently, the volunteer water quality monitoring pnigram covers eleven Idaho lakes

and one river scgrncnt. The IDEQ tailors the different monitoring programs to the interests

and financial resources of each volunteer group, Some groups perform mainly Secchi disk
transparency depth measutcments while others collect samples for nutrients, metals, and

chlorophyll a.

This presentation will focus on how our volunteer monitoring program provides reliable

water quality data and maintains quality assurance standards. The quality assurance program
we have chosen consists of:  I! a training course, �! an annual field audit, �! collection of
replicate samples, and �! quality controls for laboratory analytical methods.

1. Training
At the beginning of' each voluntccr monitoring season  April through October!, the
volunteers attend a water quality training session presented by the IDEQ staff. At this
outdoor workshop, the volunteers leam the proper use of their water quality satnpiing
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equipmcnt and practice their water quality sampling protocols. The IDEQ trains the
volunteers to use a "cookbook" approach to cnsurc that volunteers systematically
collect their samples in a step-by-step manner.

2. Field audit
Each volunteer group is required to schedule a field audit with the IDEQ staff during
the monitoring season, The purpose of this IDEQ visit is to take. a nonthreatening look
at sampLing procedures and to provide constructive comments for improving water
quality sampling techniques. The field audit includes an informaL evaluation of the
volunteers' organizationaL capabilities, preparation and labeling procedures, paper-
work, consistency, metcrwalibrating techniques, and ability to preserve and transport
water quality samples in a timely manner.

3. Replicate sainpling
During the field audit, the volunteers also collect one set of replicate water quality
samples. These replicate samples enable IDEQ to estitnatc the level of sampling
precision, or thc amount of reproducibility among individual measurements of the
same parameter. Although LDEQ has not defined acceptable levels of precision for
volunteer monitoring parameters, most of the replicate sampling results indicate Low
levels of sample variability.

4. Laboratory quality controls
Volunteers transport their water quality samples to the Idaho Bureau of Laboratories
for the appropriate chemical and biological analyses, Analyses are conducted in
accordance with EPA and APHA  American Public Health Association! standards and
are tested for estimates of analytical accuracy and Laboratory precision.

Although no single element in the quality assurance program would be enough to
validate thc results of a volunteer water quality monitoring program, we feel that a combina-
tion of several checks and balances is adequate to mcct our program goals and objectives.
Volunteer water quality monitoring data are primarily used for determining long-term water
quality trends, rather than for regulatory or investigative purposes.

The water quality data gcncratcd from the IDEQ program complements existing water
quality monitoring programs and hc1ps agcncics make inforrncd water quality management
decisions. As we look toward the future, the challenge for continued volunteer monitoring
success will depend on our abilir.y to retain voluntccr interest, recruit new members, and
assure quality data.

David Ffemer

Friends of
Perdido

Bay
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Perdido Bay, located on the Alabama/Florida border, is one of the smaller estuaries of
the Gulf of Mexico. Wastewater discharges to the bay include those from several municipal
sewage treatment plants �.1 million gallons pcr day total!, as well as those from the Cham-
pion International Corporation Paper Mill, which discharges 22 million gallons pcr day into
Elcvcnmilc Crcck, a bay tributary.

In many ways, Pcrdido Bay's physical characteristics and environmental problems
reflect thc concerns about the Gulf Coast and its estuaries. Therefore, Pcrdido Bay was
selected as the site of a pilot project under the EPA's Near Coastal Waters Program.

For nearly 30 years, various government agcncics and industries have collected data
documenting thc physical and biological conditions in the bay and its tributaries. However,
thcrc was ncvcr a coordinated approach to bay investigations. On October 1, 1988, EPA, in
cooperation with thc U.S, Fish and Wildlife Service and the Environmental Coalition of
Concerned Citizens' Organizations  ECCCO!, began the Pcrdido Bay Cooperative Manage-
ment Project. As part of this project, ECCCO and another local environmental group, thc
Friends of Pcrdido Bay, have organized a citizens monitoring program for Perdido Bay. A
citizens monitoring program can deliver data of known quality to augment existing monitor-
ing programs by �! capturing short-lived phenomena of interest  e.g., storms!, �! sampling
areas not routinely monitored, �! providing observational information on weather, living
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Thermometers. Ail stem thermometers will be compared to a standard ERL/Gulf Breeze
National Bureau of Standards rcfcrence thermometer before initial use and approxi-
mately every six monihs,

Salinity titration  LnMotte kit!. Each kit will be initially compared to an ERL/Gulf
Breeze reference water sample. The kits will be rechecked approximately every six
months.

Dissolved oxygen meters  YSI Model 57!, Initially, and at three-month intervais, each
meter will be calibrated by a Winklcr titration. Meters will be air calibrated with every
use.

Salinity-conductivity meter  YSI model 33!. The meter will be checked initially and at
six-month intervals with a reference coastal water sample or standard saline solution.
Monthly checks will be made with a rcfractomcter for the salinity endpoint, The
thermistor will be checked when salinity checks are made.
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In addition, precision and accuracy objectives for all of the above measurements have
been set.

The Project Director funds a Quality Assurance Officer who reviews and initials each
data sheet from volunteer monitors before it is sent to the data analysis and repository

facility. Quarterly quality assurance reports are made to the Project Manager. Copies of the
reports are submitted to the regular rncetings of the Friends of Perdido Bay and to chairmen
of the Technical Advisory Committee.

By the end Of the twO-year prOjeCt, thC infOrmatiOn COllCCied will prOvide a Clearer

picture of the prcscnt condition of Pcrdido Bay. The project will also be a model for involv-
ing local intcrcst groups and govcmmcnt agcncics in environmental management and for
encouraging them to implement strong control programs.
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resources, and site conditions, and �! contributing answers to short-term research questions,
Thc voluntccr monitors arc collecting hydrologic, water quality, and weather data related

to Pcrdido Bay and are reporting it directly to state agencies, EPA, and other intcrcstcd data
users. Thc monitoring program has also purchased and maintains automated weather sta-
tions. lt is bclicved that local weather conditions have a great deal of intlucnce on the
hydrology and water quality af Pcrdido Bay. Thus the data will bc valuable in forming a
picture of the dynamics of the Bay.

From the outset, quality assurance has been an important consideration for the volunteer
monitoring program. Volunteers undergo training in proper data-collection methods and
adhere to a rigorous quality control/quality assurance program, The following are some of
our quality control procedures;
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History
In organizing the first statewide beach cleanup in Texas in 1986, the Center for Marine

Conservation designed a method to obtain useful information on the types and quantities of
debris collected. Beach cleanups, after all, provide only a temporary remedy to the debris
problem. In order to develop permanent solutions, the sources of this debris need to be
identified. Therefore, volunteers who participated in the 1986 Texas Coastal Cleanup were
given a detailed data card to record specific information on debris. This data collection effort
not only proved to be an educational experience for cleanup volunteers, but also helped to
generate a significant amount of press coverage that reached others. The information was also
used in support of U.S. ratification of MARPOL Annex V, an international treaty prohibiting
the dumping of plastic garbage from ships at sea and regulating the distance from shore that
all other solid waste materials inay be dumped.

During the period of 1986-1988, cleanup campaigns spread to coastal areas throughout
the country. There were "Trash Attacks" in New Jersey, "Lend a Hand in the Sand" in Missis-

sippi, "Beachsweep" in North Carolina, and "Get the Trash Out of the Splash" in Alabama.
Some states, such as Texas, integrated beach cleanups into "adopt-a-beach" programs.30

Ainerica's shorelines and coastal areas were once fainous for their beauty and biological

richness. In recent years, however, our coastal areas have been most widely publicized for
their concentrations of trash.

Beach debris is not merely unsightly � it is dangerous to human health and safety, and
expensive for coastal coinmunities burdened with repeated cleanup costs. But the litter on our
coasts is just an indication of even greater amounts in the oceans, where it is less visible but
deadly. Thousands of marine rnaminals, sea turtles, seabirds, and fish die every year froin
entangleinent in debris iteins such as rope, nets, and monofilainent fishing line, or froin in-
gesting items like plastic bags and sheeting, mistaking thein for food. This floating debris also
poses a hazard to navigation by fouling boats' propellers. Plastic debris items, because of their
buoyancy, strength, and long-lasting nature, pose the greatest threat to the marine environ-
ment.

Since 1986, the Center for Marine Conservation has conducted an extensive campaign

based on what is the key to solving the marine debris problem � education. The Center's
efforts have been directed at two priinary groups. those who litter marine areas on shore, and
seafarers who are accustomed to the centuries-oM practice of tossing trash over the rail at sea.
Citizen beach cleanups have become an important component of this education campaign,

During the opening temarks to this conference, Tudor Davies stated that every successful
citizen monitoring program needs a hero. In the world of beach cleanups, we have many heros
and heroines, including Judie Hansen. In 1984, Judie successfully organized a citizen beach
cleanup in Oregon that attracted 2,000 volunteers. Her idea has inspired the nation. Today, I
would like to describe how this idea has evolved.



When it became apparent that 1988 would be the last year to obtain baseline information
on beach debris prior to the cnactincnt of MARPOL Annex V, CMC solicited suggestions
from states that were conducting beach cleanups in order to design a data card that could be
used nationally. Subsequently, the Center for Marine Conservation initiated the National
Marine Debris Database in the fail of 1988. Sponsored by the U.S. Environmental Protection
Agency, the National Oceanic and Atmospheric Administration, and the U.S. Coast Guard,
the database serves to involve citizens in the identification of specific debris problems in
different parts of the country.
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In 1988, more than 47,500 volunteers in 25 U.S. states and territories  Alabama, Alaska,
California, Connecticut, Delaware, Florida, Georgia, Hawaii, Louisiana, Maine, Maryland,
Massachusetts, Mississippi, New Jersey, New York, North Carolina, Oregon, Pennsylvania,
Puerto Rico, Rhode Island, South Carolina, Texas, Virginia, the Virgin Islands, and Wash-
ington! participated in the National Marine Debris Database. These volunteers covered more
than 3,500 miles of U.S. shorelines and collected nearly 1,000 tons of debris,

Volunteers used a standardized data card that was divided into eight major category
types � plastic, glass, styrofoam, rubber, metal, paper, wood, and cloth. In total, the data card
listed 65 types of debris items.

The volunteers reported finding a total of 1,973,995 debris items. The amount of plastic
reported surpassed ail other categories, accounting for 1,222,708 of the debris items, or
approximately 62 percent, The reinaining debris items consisted of approximately I ].8
percent paper, 11.4 percent metal, 9.5 percent glass, 2.3 percent wood, 1.8 percent rubber,
and 1.3 percent cloth.

Collectively, twelve debris items constituted inore than 56 percent of all debris items
recorded. The Dirty Dozen of 1988 were as follows, in order of abundance:
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The information from the 1988 National Beach Cleanup and Marine Debris Database has
been compiled into a final comprehensive report titled "Cleaning America's Beaches," The
data in this report are presented in a national overview as well as state-by-state analyses.

Infortnation from the 1988 rcport has bccn used by the U.S. Environmental Protection
Agency and the U.S. Coast Guard in reports to Congress. State and local governments are
also using these data for evaluating the marine debris problem. The data are also being used
to inform marine industries of their contributions to the marine debris problem, in hopes that
they will realize the need for proper disposal and compliance with federal regulations.

Data collected during beach cleanups cannot be used to estimate total amounts of debris
or the precise sources of debris items. However, comparison of relative ainounts of debris31
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plastic pieces  or fragments!
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focusing on the issues of entanglement and ingestion by fish and wildlife. That focus has at-
tracted thc media and gotten new people involved.

A major value of the cleanups is networking with people in other coastal states working
on marine debris, Having the cleanups clustered during one month in the fall gives everyone
higher visibility with thc public and news media.

One of iny carlicr recommendations was to get a media blitz in the popular press, not
just obscure technical or professional journals. I am pleased to report that hardly a week goes
by that I don't run across a marine debris article in a commercial fishing industry magazine,
a conservation organization newsletter, or the newspaper. The state natural resource agency
magazines and Sea Grant have also done an excellent job of documenting the problem
through feature articles complete with color photographs.

I am really glad I had the foresight, in 1984, to write the "Nuts and Bolts Guide to Or-
ganizing a Beach Cleanup the Easy Way." I also made extra copies of all my handouts,
posters, lunch tickets, instructions to zone captains, etc. The educational aspects of the
cleanup have been tremendous. In the past five years I have distributed over 500 information
packets to at least 40 of the 50 states and 20 foreign countries. I have always stressed that
nothing I send is copyrighted � most of us have no budget for what we are doing, so it helps
to be able to use existing artwork, recognized logos, or themes.

The 7-1/2-minute video, "Trashing the Oceans," produced by NOAA, is the best deal for
schools because it gives a quick overview and then the discussion can turn to specific things,
like showing cxamplcs of rccycled plastic and how to set up milk-jug recycling projects.

In Oregon, our program of distributing information, working with the media, and organ-
izing the cleanup statewide has been a one-person effort. My regular job  with the Oregon
Department of Fish and Wildlife! does not involve public relations or working with volun-
teers, so the cleanup has been looked on as my "hobby." Now that I have "retired" and am
moving to Indiana, our public affairs office is taking over the cleanup.

prom audience!: I did my first cleanup this year, and it was frustrating because you
sce all that garbage and you realize that in two or three months it's going to look
exactly the same.

What's encouraging to me is that people are having their awareness raised, They
used to be able to tolerate the dirty beaches, but now they are taking their own large
bags to thc beach with them so they can pick up the debris. The people who work at
the state parks say that their beaches are a lot cleaner now, and their trash cans and
dumpstcrs are full of big bags of trash.
8
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Adopt a Beach started in 1985 and docs a variety of educational, monitoring, and
rehabilitation projects. In 1988 we started surveying marine debris in the state of Washing-
ton. This is to be a Iong-term �5 years! survey project, Presently we are engaged in a pilot
project for the purpose of field-testing and refining our methodology.

The objcctivcs of Adopt a Beach arc:
~ To collect raw data from beaches that are known io accumulate marine debris.
~ To characterize the debris  in terms of distribution by type of material and type of use!

on given units of beach over time.
~ To diagnose probable sources of indicator debris and record their geographic occurrence

and frequency.
~ To provide raw data, data summaries, and descriptive statistics to the members of Wash-

ington State's Marine Plastic Debris Taskforce  members include local, state, and
federal agencies! and other data users.
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There were two famous "M" men of history. One was Moses, who gave us 10 rules to
live by. Then Murphy came along with just one law: If something can go wrong, it will. So,
is the answer more laws? Yes and no. We have a lot of environmental laws already. We may
need more laws, but even more we need the public will and determination to make thc laws
work,

Now I' ll talk about a "G" man  government man!, I'm a "G" man � I work for two gov-
ernment agencies. Onc is the Minerals Management Service, a part of the Department of thc
Interior. We have responsibility for offshore oil leasing and development in the Gulf of
Mexico. A 1985 study by thc state of Texas indicated that 90 pcrccnt of the debris on Texas
beaches was duc to thc oil and gas industry.

I'm also a rcprcscntativc of EPA, where I am associated with the Gulf of Mexico pro-
gram through the Marine Debris Subcommittee. This subcomrnittce has two goals:

L Ta encourage compliance with the requirements of MARPOL Annex V, and also to
strengthen that law by supporting Special Area Designaiion for the Gulf of Mexico.

2. To foster pride, stewardship, and increased understanding of the marine and coastal
resources af the Gulf of Mexico, including increased awareness of the harmful effects
of marine debris.

To support these goals, the committee facilitates the planning, organization, promotion,
and coordination of a volunteer Gulf-wide coastal cleanup and marine debris monitoring
program, Marine debris is tangible, it's visible, and it's a people-generated problem. It is a
regional problem and it needs a regional solution.

Now!'d like to tell you a little about the Gulf of Mexico. We have four major industries;
petroleum, fishcrics, merchant shipping, and recreation/tourism. Ninety percent of all U,S.
offshore oil and gas production is taking place in the Gulf of Mexico. We have 7,500 com-
mercial fishing boats, 6,000 of them shrimpcrs. Thc Gulf accounts for 40 pcrccnt of the total
U.S. commercial fish catch. There are 33 major ports handling 45 pcrccnt of the nation's
import/export shipping tonnage, Wc have 2 million registcrcd private recreational boats in
the five Gulf states; wc also have Navy vessels, research vessels, and cruise ships.

The Gulf has over 1,000 miles of beaches. The point is that all thc users we' ve just been
talking about generate and dispose of garbage, some of which can and does end up on Gulf
beaches.

So, why beach cleanups? Because a beach cleanup is thc neutral ground where the Gulf
of Mexico users, the regulators, the environmental groups, the civic groups, and the citizens
can come together for a common purpose � participatory voluntary environmental action.
What a beach cleanup docs is:

~ Builds understanding of the problem,
~ Builds cooperation and support in seeking solutions.
~ Builds commitment toward implementing solutions.
~ Builds a database useful for monitaring progress.

For our 1987 Gulf-wide cleanup we had 11,000 volunteers; in 1988 we had 15,000; and



1989, 21,000. This didn't just happen. Here are some of the factors we think are important

generating and keeping productive volunteer support:
I. Target user groups and organizations. Try to get groups associated with the problem to

become associated with the solution. One example is Conoco. Many of their employees
heIped with the cIeanup, and when they saw aII the styrofoam on the beach they went
back and asked, "How come we' re using all these styrofoam cups offshore?" Conoco
ended up instituting a divisionwide policy banning the use of styrofoam cups offshore.
Scvcral other oil companies heard about this and have voluntarily adopted similar
policies.

2. Encourage leadership and support from the highest leveIs of government, industry, and
the private sector. When governors, mayors, regional directors, county supervisors,
commissioners, park superintendents, refuge managers, base commanders, and
company presidents get involved, all the logistics and support services just seem to fall
into place, and volunteers come out of the woodwork. So don't be bashful about asking
the people at the highest level to get involved.

3. Tabulate data on the debris. Volunteers will feel they are more than garbage collec-
tors � they' re contributing to an important investigation. Then Iet the volunteers know
how the data arc used.

4. Give recognition and awards to volunteers.
5. Develop a recognizabIe theme and logo  such as our "Take Pride Gulf-Wide" slogan

and logo! to buiId identity and unity.
6. Have an annual coordinated regionwide or nauonwide cleanup day.
7. Promote adoption programs to keep up interest and commitment over a period of time,

Thc state government should sponsor these programs, with local government support.
Texas gets thc credit for getting this idea started.

8. Coordinate beach cleanups with other recognized events, such as Coastweeks or Earth
Day, Community groups are predisposed to get involved with these events, and the
press is looking for projects to promote when these events are going on,

9. Besides making cleanups meaningful, make them FUN. We work for about two hours;
then we party for three hours. If people go away with happy memories, they wiII come
back and bring others.
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The students test nine water quality parameters at their sampling sites, We use mostly

Hach kits and Millipore kits. Thc data arc cntcrcd onto personal computers. All the partici-
pating schools are connected to a computer network. Students can communicate with37

The Interactive Rouge River Water Quality Project, jointly administered by Friends of
the Rouge and the University of Michigan's School of Natural Resources, is set in the
Detroit metropolitan area. In case you' ve never been to Detroit  and I know that people have
perceptions about Detroit already!!, the Rouge is an extn:mely polluted watershed that is
plagued by frequent combined sewer discharges.

Public awarcncss of the pollution problem is high, partly because of a man who fell into
the Rouge a fcw years ago and ingested some water. He died three days later, It turned out
that he had ingested some leptospirosis bacteria, which can be transmitted through urine,
That really got to people � that a man fell in the river and he died.

The watershed is about 465 square miles in area, and within that area live about 1.5
million people. So it's a very concentrated, very urban place.

Students in over 40 high schools and middle schools currently participate in the Interac-
tive Rouge River Water Quality Project. The project embraces three major activities: water
quality tnonitoring, computer networking, and role-playing. The educational goals of the
program are;

~ To develop thinking skills.
~ To develop problem-solving ability.
~ To increase awareness about the river.
~ To help students understand the complexity of a river ecosystem.



~ We get principals, teachers, and curriculum coordinators io sign a Letter of Agreement
that outlines their responsibilities toward the program as well as what they can expect
from Friends of the Rouge and the University of Michigan's School of Natural
Resources.

~ Recruitment of schools should target teachers, not the administrauve structure  which
takes too long!,

. Link project goals to common educational goals of the school system, because teachers'
cumcula are too full as it is and new projects must be justified.

~ Because lack of time and money are the most chronic constraints found among schools,
it is important to provide a support system, including adequate funding and resource
people who can assist teachers.
E

After all that we' ve heard in the last two days, it's hard to believe that there are still fish
out there � but there are! I'in a volunteer with the American Littoral Society Fish Tagging
Program, which was started in 1965. The program was developed with the help of marine
biologists at the NMFS Sandy Hook laboratory and is operated out of the ALS headquarters
at Sandy Hook, New Jersey, by a single staff inernber, Pam Carlsen.  Anyone wishing to
contact the program can write to; American Littoral Society, Fish Tagging Program,
Highlands, NJ 07732; ar call �01! 291-0055.!

Scientists have been tagging fish for probably more than 100 years. In terms of volun-
teer angler participation, it's been going on for at least a few decades,

The ALS tagging program encourages anglcrs to tag any fish that they are going to
release. The prograin's purposes are to promote a conservation ethic among anglers and to
provide scientific data on the migration, growth, and condition of important marine game
fish.

All taggers must be members of ALS  annual dues are $20!. Fishing clubs can join as a
unit for $25. Individuals or clubs purchase the fish tagging kits, so the program is self-
supporting. Kits cost $4 and contain 10 tags, 10 postcards  data cards! that correspond to
the tags, a stainless steel insertion needle, and a set of instructions, When a kit is sold, its
tag numbers are recorded along with the name and address of the tagger to ensure that ALS
can get in touch with the tagger if necessary.

The tag is called a "spaghetti tag." You thread the tag into the needle and insert it
through the fish's dorsal side near the tail Then you fill out the data card with the species,
date caught, length, weight  if possible!, where released, tagger's name and address, and
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students at other schools via the network,
We' re striving to make this an interdisciplinary program and one way is through the use

of a social studies sourcebook that we' ve published. The sourcebook goes over the history of
the river and the watershed, some of the economics of pollution control, and the agencies
you might want to contact if you have a problem.

Last year we came up with soinething new: the C.R.A.P. game  Community River
Action Plan!. This is a role-playing garne about a fictitious river that resembles the Rouge.
Students can decide to play various roles � i.e�decision makers from EPA, taxpayers,
business people, land-use planners, or environmentalists. There are three different game
"cycles": a flood event, inajor development along the river, and a legal mandate to clean up.

Working with schools entails many challenges arul pitfalls. I think we can leam from our
"sorrys" as well as our "prouds." Based on our experiences, here are some recommendations
for anyone contemplating working with schools:





answer that question.
The purpose of this segment of the conference is to provide an overview of how to

design and implement a regional or statewide water quality monitoring program. I am going
to give some organizing tips based on how I set up networks in states.

~l wasin a

newspaper arti cle

last week as being

a "professional
nag" and now I'm

getting calls from

people who want

nagging advice.
What l do is call

up state

agencies and

do some
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Step 2. Setting up the volunteer monitoring network
Monitoring agcncics are sct up differently in each state. The various agencies have

different political makcups and dil'fercnt dcgrces of familiarity with citizen monitoring, In
some states I find that thc Dcpartmcnt of Natural Resources is really cooperative with me; in
other states I have to go through thc Department of Education and work with their Aquatic
Resources people. In some states I find that I can work with the regulatory agency but can' t
work with thc Dcpartmcnt of Conservation. Other agencies to try are the agency in charge of
nonpoint source pollution, or the Soil Conservation Service, or a scenic rivers program.
Sometimes I end up setting up the whole citizen network and getting the program going far
a year, and then telling the state that they need me.

The point is that there's always a way in the door � it may be around the back, or40

Step 1. Convincing the state agencies that they need you
I was in a ncwspapcr article last wcck as being a "professional nag" and now I'rn getting

calls from people who want nagging advice. What I do is caII up state agencies and do some
investigation. I ask them questions like how many permitted industries they have in the
state, how many river miles they have, how many monitoring sites they have. For example,
in West Virginia they have 28,000-plus river miles; they have 29 or 30 permanent monitor-
ing stations and 30 ambient stations. You can imagine how many river miles are unprotected
and unmonitored. That tells me that this state is going to be really receptive to a citizen
monitoring program. You also need to find out about the principal water quality problems in
the state and the level of funding.

Another way to get states to believe that they need you is through the new nonpoint
source pollution management plans that states are putting into effect. The 1987 Clean Water
Act amendments required that all states submit a management plan for controlhng pollution
by August 1988. The problem is, how are you going to come up with a plan if you' ve only
been able to monitor 20 percent of your river miles? The states are also required to docu-
ment the success of their plans. Citizen monitoring programs can help states with these
nonpoint source inanagcment plans in two ways, because they can provide states with �! the
ability to assess their unknown waters now, in order to write the management plan, and �!
the ability to document whether their nonpoint pollution management projects are successful
in the future.

It's also important to be familiar with federal protocols. For example, since the IWLA
uses biological monitoring, the appropriate EPA guidance document is the May 1989 "Rapid
Bioasscssment Protocols for Usc in Streams and Rivers; Benthic Invertebrates and Fish."
Being familiar with this document, I can go in to state agencies and say, "Our method is
equivalent to protocol ¹2 in the federal guidelines." Knowing the federal criteria gives you
credibility when dealing with state officials.

Basically, in setting up cooperation with state agencies you have to tell thein what you
can do for them. You say to them: You don't have data? � I' ve got it. You don't have citizen
support, you don't have enough staff? � I'm going to get citizens interested in lobbying to
get morc funding for more staff.



Panel 5/Regional Coordination.

through a window, or you might have to go down the chimney, but you can get in. You need
to find that one sympathetic individual. I' ve found that most bureaucrats in state environ-
mental agencies do care about the environment; that's where their hearts are at, and they' re
really looking forward to the opportunity to do something besides pushing reports around
their desks.

Let the state agencies know that EPA supports the use of volunteer inonitors. For ex-
ample, use the EPA's 1989 publication, "Nonpoint Sources Agenda for the Future," which
advocates the use of volunteer inonitors in state nonpoint programs.

One book that is helpful � though very technical � is "Design of Networks for Monitor-
ing Water Quality," published in 1988. Our office has a seven-page bibliography of publica-
tions on citizen monitoring, which you can obtain by writing to us and sending a dollar for

postage.

You can vastly expand your network by working with other environmental or civic
groups � the Sierra Club, Audubon chapters, scout troops, school groups, church organiza-
tions, and many others.

Step 3. Ensuring ongoing coordination for the program

Have the state designate a permanent liaison to provide technical advice to citizen
monitors and to help get the monitoring data to the appropriate state agencies. Establish a
variety of private funding sources for the program. This will prevent the program from being
cut during thc state budget process.

Step 4. Designing tnethods for data storage and retrieval
Computer storage of data is the best method because it allows both statistical analysis

and rapid recalL A popular software to use in database design both for chemical and biologi-
cal programs is dBASE III. Relational Report Writer is a commonly used program for
generating reports from dBASE III databases. Reports must be generated regularly, and in a
format that is easily understood and usable by state officials.
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Recommendations to EPA from first
volunteer monitoring workshop, May 1988

1. We recommend that EPA publicly endorse and encourage the use of citizen
volunteers to collect and process information for assessing the status of the
nation 's environment.
~ Highlight successful citizen monitoring programs through national promotions.
~ Issue letters of commendation to programs recognizing their contributions.
~ Sponsor annual conferences for information exchange ainong citizen monitoring programs.
~ Sponsor a national networking newsletter with briefs on new programs and techniques and
notices of workshops and meetings.

2. We recommend that EPA adopt policies that encourage states to develop and
utilize citizen monitoring programs to help carry out their mandates for environ-
mental monitoring as delegated from EPA under the Clean Water Act and
MARPOL.
~ Authorize states to use some portion of the federal funds provided under appropriate sections of the Clean
Water Act for developing and impleinenting citizen monitoring programs. Encourage states to use volun-
teer monitoring results as part of the biennial State of States' Waters Reports.

~ Request each state to designate a contact person to work with volunteer citizen monitoring program coor-
dinators in that state.

~ Develop a guidance document for state program managers with practical advice to assist them in success-
ful recruitment of volunteers and management of citizen monitoring programs.

3. We recommend that EPA direct regional offices and research laboratories to
support citizen monitoring activities by offering technical assistance.
~ Request that the EPA Office of Research and Development provide guidance to laboratories on the types
of activities that are appropriate for citizen monitoring programs.

~ Develop training manuals and seminars for training citizen volunteers.
~ Develop a standard methods manual that is appropriate for volunteer sampling and analytical procedures.

4. We recommend that EPA validate its endorsement and unify its approach, to
citizen monitoring by establishing a full-time st'aff position, directly reporting to
the Administrator of the Office of Water, ~ith the primary responsibility for coordi-
nating and enhancing citizen monitoring programs throughout the country. Spe-
cific responsibilities of this person mould include:
~ Enhancing opportunities for citizen monitoring programs within EPA headquarters and among the

regional offices.
~ Fostering communication among citizen monitoring projects and among federal agencies,
~ Forging new links between citizen monitoring and EPA program initiatives in freshwater, estuarine, and
marine environments around thc country.

~ Providing technical assistance to states.



Ecosystem Discussion
Group Reports

In response to requests by citizen volunteer groups at the first workshop  Rhode Island,
May 1988!, time was set aside to discuss the practical day-to-day challenges of monitoring
specific types of ecosystems, Accordingly, all the attendees divided up i nro the following five
"ecosystem discussion groups": streams and rivers, lakes, estuaries and tidal waters, living
resources, and debris cleanup.

The purpose of the discussion groups was to give people monitoring similar ecosystems
an opportunity to  J! exchange ideas, techniques, and solutions to problems; �! talk about
how states can use volunteer monitoring data and how better links can be forged between
monitoring groups and stares; and �! review the list of recommendations developed at the
first workshop  see opposite page!, assess progress, and make further recommendations to
EPA and to the workshop participants.

Following are the summary reports from the discussion groups.

Streams kDiscussion Groop Rivers

Discussion leader: Sarah I/ubbard-Gray, Stream Team Program, Bellevue, Washington,
Recordert Ken Cooke, Water Watch Program, Kentucky Division of Water, Frankfort, Kentucky.

The groups represented at the streams and rivers discussion group were; 7 nonprofits, 5
educational institutions  colleges and high schools!, 4 state governments, 3 local govern-

ments, and 2 federal representatives.
There were l 1 "old hats"  in this business, an old hat is sotneone who's been involved

for a year or more! and l0 new folks.

+ Exchanging ideas, techniques, and solutions to problems
The group discussed the importance of maintaining positive relationships with volun-

teers. Empowerment is very important; so are good training and quality controL Agencies
will respect well-trained volunteers. Some specific suggestions for maintaining positive rela-
tionships ate:

~ Agencies should establish who is responsible for which types of environmental problems, so
volunteers know who to call.

~ The monitoring coordinator should avoid assigning risky jobs to volunteers  i.e., jobs that
involve handling hazardous materials or visiting facilities where there is a chance for encoun-
tering hostile violators!.

~ The monitoring project should involve companies and businesses when setting up the project,
and work to build bridges with private industry.



+ Enhancing links to state government
There are many ways that states can use volunteer monitoring data, and there are also

other groups that can use the data. Possible uses for the data:

~ State 305b reports
~ Nonpoint source assessment
~ Wild rivers or scenic rivers programs
~ Soil and water conservation disiricts
~ Health departments
~ Enforcement cases
~ U.S. Geological Survey
~ Storm event studies
~ University research studies
~ Planning and zoning districts
~ Forestry programs
~ The citizens monitoring groups themselves

One important way to encourage states to use the volunteer data is to make the data uscr-
friendly, Use the same forms as the state uses � for example, stream-site survey forms.
Survey the state agencies by phone or by mail and see what they want � what. kind of data,
and in what format. Leam about the state's rules and regulations on dna collection. Let the
state help design the training program and participate in the training.

+ Evaluating progress and making recommendations
The group expressed appreciation and compliments for what EPA has already done, and

for the fact that we are here today. Recommendations are:

A. Re-recommend the recommendations of the first conference.

B. National conference

Hold another national conference. The West Coast would bc a good location. It would be
helpful to have workshops that arc more "nuts-and-bolts" � how to fund-raise, how to do
specific testing procedures, how to conduct training sessions, etc.

C. Regional meetings
Hold regional meetings m U.S. EPA regions.

D. Guidance documents

When EPA provides guidance documents to states, include information on where citizen
monitoring data would be appropriate.

E. Newsletter

We liked the newsletter. We would like to scc it produced every six months, preferably
using recyclcd paper. We don't recommend rotating responsibility for the newsletter, that
would involve too much re-irivcnting the wheel.

F. Liaisons at EPA offices

Establish liaisons at EPA regional offices to deal with citizen monitoiing groups and
states establishing programs.

G. Funding
Allow states to use 106g and 205j monies for establishing volunteer monitoring programs.





I. Trophic Status Indices
It was noted that different programs use different intervals in measuring Secchi depth
 New Hampshire measures to the nearest 0.1 meter, Wisconsin to the I/4 foot, and
Minnesota to thc I/2 foot!. These differences appeared to be a function of the different
trophic conditions of the lakes in the various regions. Where lakes are generally oligotro-
phic, it makes sense to use a finer unit of measurement. But where lakes are mesotrophic
or eutrophic, measuring to the I/4 or 1/2 foot is more reasonable. Therefore it was felt that
the Trophic Status Indices should probably not be standardized nationally.

J. Comparability of data among programs
Participants were concerned about the comparability of data from different programs
because not all programs sample during the same period of time. For example, Wisconsin
samples from June through August; New Hampshire from May through October, and
Minnesota from mid-June through mid-September. Also, programs have different inter-
vals between readings,

K. Ties with other organizations
We could strengthen our ties with several other organizations: USGS, SCS  Soil Conser-
vation Service!, universities, and the American Society of Limnology and Oceanogra-
phy. We felt, however, that NALMS should be the responsible party for strengthening its
'ties to us,

+ Evaluating progress and making recommendations
A. Re-recommend all four of the recommendations made at the first volunteer

monitoring conference.

B. Newsletter

~ Consider mailing directly to the volunteers and not just to the coordinators,
~ In articles, be sure to mention the name of the program and give the name and

address of the contact person.
~ Monitoring programs should be sure to put the person producing the newsletter
on their mailing lists so that person is kept up to date on what we are doing.

~ Possible sources of funding for the newsletter might be USDA or USGS.
~ It might be worthwhile to contract the production of the newsletter to a non-46

+ Enhancing links to state government
Most of the groups rcprescntcd in this discussion said that they had already forged links

to state govemmcnt. One program mentioned a concern that the state seemed "hungry" for
data but didn't appear to be concerned about the quality of data, New Hampshire reported
that the state has finally asked for the volunteer data for use in the 305b rcport.

A group in Virginia was the only one having problems in getting their efforts recog-
nized � even though they have data comparable to the state' s, are using the same sites, and
monitor at additional sites not covered by state efforts. It was suggested that the state may see
the group's efforts as competition. A possible solution might be to try to find a sympathetic
ear within government at any level  i,e,, county commissioner or planning and/or zoning ad-
ministrator!. Another suggestion was to get targeted people to join in on a sampling event.

The following suggestions were offered to those programs and states that do not yet have
satisfactory links: �! Programs could try contacting the state's Water Resources Research
Ccntcr, �! Programs should maintain a positive image in the community; �! States should
look at existing volunteer programs to avoid re-inventing the wheel; and �! All offices of
EPA, not just thc Office of Water, should look at volunteer programs.



monitoring agency while having a monitoring agency retain the editing dudes.
~ Include a section listing any new publications and materials produced by the

various programs.

C. Standard methods manual

1. The group made the following recommendations to EPA:
~ Take into account the variability of the regions  not necessarily EPA's regions!

and include a range of methods.
~ Take into account the limitations of activities appropriate for volunteer

monitoring,
~ Include a list of source material,

2. We made the following recommendation to ourselves and to other monitoring groups:
If we usc a method other than those given in the manual, wc should document the
method on paper to convince the EPA of the quality assurance of the method and to
show that the method is comparable with those in the manual.

D. Next conference

At the next citizen environmental monitoring conference wc would like to hear programs

talk about something other than their background; perhaps they could discuss one aspect
of the program, such as quality control or demographics. The background ol'a particular
program could bc given in an abstract for those unfamiliar with the program. Suggested
topics for the next conference are: "How We Use the Data" and "How Do Our Monitor-

ing Activities Complement Other Groups  e.g., NALMS!?" It is a good idea to hold the

confercncc in concurrent sessions with other groups  as this one was!,
E. EPA encouragement of volunteer monitoring

One area where EPA could encourage and endorse volunteer monitoring is in its inter-

agency council groups. Also, EPA could schedule talks about volunteer monitoring at
other conferences besides this one. And EPA should tell the states that if voluntecr-

generatcd data meet state requirements, the state should use the data in thc 30Sb report.
F. Organization for volunteer coordinators

The group discussed whcthcr there is a nccd to sct up a formal organization for volunteer

coordinators. We should stress the need for a staff person at EPA and have that person be

responsible for such an organization,
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Discussion Group Estuaries

Discussion leader: Tom Perlic, Pamitco-Tar River Foundation, Washington, North Carolina.
Recorder; Diane Banle, Marine Resources Council, Florida institute of Technology, Melbourne, Fla.

+ Exchanging ideas, techniques, and solutions to problems
A. Objectives of citizen volunteer monitoring

1. Provide a positive approach to pollution problems  i,e., define the purpose of the
program in terms of improving the environment, not finger-pointing at polluters!.

2, Determine the health and viability of the ecosystem.
3. Dctcrmine trends and basclines to aid decision making.
4. Dctcrmine pollution sources.
5. Monitor episodic events like storms or algae blooms  which state programs often

cannot do!.
6. Fill in data gaps in existing prograins or provide broader coverage,
7. Provide public awareness and education through involvement.
8. Provide a reliable source of inl'ormation to the press and researchers.

B. Ideas for laying the groundwork for a new volunteer monitoring program
1. Establish the need for the program. Help build a perception of need with public

officials, the press, and citizens. At the same time, determine the specific data needs of
government agencies.

2. Set clear objectives and a unified goal.
3. Establish a group or committee that incIudcs all who have a stake in the area � i.e., en-

vironmental groups, developers, commercial and recreational fishermen, inarine indus-
tries, government staff, schools, rctirees, scientists.

4. Work with existing local groups and supportive govcmmcnt staff.
5. Establish a tcchnical advisory board,
6. Find sponsors for f'unding and support. These could be:

~ "Friends of' the lake, river, or bay
~ Lake or watershed associations
~ National Estuary Program
~ National Estuary Research Reserve
~ Land trusts
~ Private or public corporations

C. Suggestions about how a new program can get started with the actual
monitoring
l. Start olf with what you can manage and do it incredibly well; then expand, Either start

out monitoring only a few parameters, or start with a small pilot project and measure
more parameters.

2. Pick thc paramctcrs you will monitor based on your program's objectives,
3. Expand l'rom existing monitoring programs or coordinate with other agencies.
4. Dctcrminc whclhcr citizens are to bc involved only in collecting samples or in pro-

cessing and reporting data.
5, Determine the data format; assure a system for data collection, storage, and retrieval.

D. Ways to attract, keep, and motivate volunteers
1. Respond quickly to volunteer requests for information or supplies.
2. Maintain personal contact; limit the number of volunteers to those you can serve.
3. Solicit volunteer ideas for improving the program.
4. Respect the time and talent of each individual. If a volunteer is not performing well in



one task, transfer him or her to another task. Put people in positions where they will
shine.

5. Keeping volunteers informed is crucial, Hold regular meetings, Publish a newsletter.
Distribute results regularly and keep volunteers informed as to how thc data arc being
used.

6. Help volunteers keep learning and moving. Give advanced training sessions, Hold
lectures and field trips to give them morc information about thc whole water body. See
if you can get local colleges to provide credit for training,

7, Provide incentives and recognition to volunteers � cards, letters, patches, T-shirts, pins,
or awards.

R. Increase your own effectiveness by delegating some of your responsibilities to proven
volunteers.

E. Quality control and quality assurance
1. Training is the kcy to a successful program. It's essential to have good trainers. Try to

involve state and federal agencies in the training.
2. Maybe EPA could set up a national certification process for citizen moni'ors,
3. Check all data sets. If a volunteer's data are inconsistent, retrain or shift to another task.
4. Have the data approved by a state agency. Use the state agency's forms.
5. Have volunteers use a checklist to assure complctc procedures.

+ Enhancing links to state government
A. How the data can be used by states

1. Track compliance of permits,
2. Monitor "hot spots."
3. Alert state agencies to problems such as storms, algae blooms, or spills.

B. Joint training program
The volunteer monitoring program can also include new or unskilled state staff as trainees.

C. Funding
We need to bc sure that money allocated for monitoring goes to the volunteer program
and not to building a greater bureaucracy at the state level, Money will go much further if
it's put into equipincnt and people on the ground rather than into three state office people
to administer the program.

+ Evaluating progress and making recommendations
A. General recommendations to EPA

1. EPA should support citizen monitoring in the EPA regions and especially the states.
2. Citizen programs should not be used to replace existing state programs but to increase

state coverage and responsiveness, There was concern that as citizen monitoring in-
creases, states might cut back on their programs.

3. There needs to be EPA lcadcrship in facilitating dialogues on shellfish monitoring with
USDA, FDA, and the university extension programs.

4. Citizen monitoring programs need to have a program plan to take to states to show how
citizen data can be used in state programs.

5. There should be more opportunities for interaction between monitoring agencies and
groups to assure consistency of approach and compatibility of data.

B. Ne~vslet ter

1. Use rccyclcd paper.
2. Have an annual update of new programs,I
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of good information "out there" that could be used by citizen monitoring groups, but it is
often difficult to gain access to that information. Also, all the various monitoring groups
are gaining good experience and we need more ways to share new ideas. To address these
needs, the group recommends the following;

A. National meetings
National meetings such as this one are extremely beneficial and should be held at least
every other year. It would also be useful to hold regional meetings in between the na-
tional meetings, perhaps in conjunction with annual tneetings of scientific societies.
Possible themes and ideas for the next national meeting are:

~ Volunteers: Discuss how to get volunteers involved and how to keep them; how to or-
ganize aud manage volunteer efforts; how to provide incentives and recognition for
volunteers.

~ International perspectives: Discuss what is being done in other countries; invite people
from monitoring programs in other countries to participate in the meeting.

~ Communication; Discuss ways to improve communication among monitoring groups as
well as between monitoring groups and other agencies.

~ Training: The meeting could include training sessions on specific monitoring techniques
and field trips for hands-on experience with the methods,

B. National association

Create a national association of citizens environmental monitoring groups and affiliated

government, university, and nonprofit groups.
C. National clearinghouse

Establish a national clearinghouse for information on citizens environmental monitoring
activities and publications.

D. Guidance manuals

Continue to publish and update guidance manuals such as the one the EPA is currently
developing.

E. Newslet ter

Continue to publish a newsletter.

F. Computer network
Consider thc feasibility of developing a computer network to link citizens monitoring

groups.

Discussion Group Debris

Discussion leader: Angela Farias, Texas Adopt-A-Beach Program, Austin, Texas
Recorder: Patricia Haddon, Anne Arundel County, Volunteer Monitoring Program, Annapolis,
Maryland

+ Exchanging ideaS, teChniqueS, and solutiOnS tO pI oblemS
A. Two-tiered approach to cleanup

Two important conccms about debris cleanups are that  I! the data are not totally valid
and �! thc cleanups arc not frcqucnt enough. Both these problems could be solved by
developing a two-tiered approach to debris cleanup,

~ Lcvcl one would consist of large, grass-roots voluntccr cfl'orts like most currctit cleatt-
ups. These gct beaches cleaned, raise awareness, involve many participants, atid can
contribute qualitative data to the data bank.

~ Level two would be a more scientific, more quality-controlled, and more frequent
collection of data by specially trained groups of volunteers. Adopt-a-Beach groups
might be one good source of volunteers for this.



B. Quality assurance
Quality assurance needs to be improved, Coordinators nccd to field-check methods used
and volunteer perceptions of debris categories. A guidance document is needed  scc
below, recommendations to EPA!.

C. Recycling
Materials picked up during cleanups should be recyclcd. Options for rccycling vary
greatly from one area to another and there is no one formula.

D. Focus on wildlife protection
We need to focus more on the issue of protecting marine wildlife, not just getting the
beach clean.

E. Source reduction

We need to involve more of the trash originators � recreational boaters, industry, com-
mercial fishermen, etc.� and focus on source reduction.

+ Enhancing links to state government
The group felt that good links with state governments already exist, since most cleanups

are state programs. However, thcrc is a nccd for morc communication with local govem-
ments to find out how they can usc the debris data.

+ Evaluating progress and making recommendations to EPA
A. Standardize methodology

There is a lack of standardized methodology for debris cleanups. To address this, EPA
should:

~ Work with NOAA and the National Park Service to field-test and modify existing
methods and come up with one overall model applicable to all areas.

~ Design a ncw standardized data card.
~ Publish a guidance document that would include sections on training, beach and debris

classification, data recording, and quality assurance,

K. Future meetings
~ Invite multiple potential user groups to meetings  i.e., state agencies, governor's offices,
local govcrnmcnt offices, legislators!.

~ Have shorter panel talks and morc discussion time after panels.

F. Earth Day
Some debris cleanup groups are planning to provide materials to schools.52

B. Publicity
Wc recommend that EPA better publicize debris cleanup programs.

C. Use results to protect marine wildlife
EPA nccds to publicize the ways they are using the debris-cleanup results in order to
protect marine wildlife.

D. Newsletter

~ Make it a quarterly newsletter.
~ It should be topical. Thc first onc was morc of a "PR" publication; not informative

enough.
- Include specific information and in-depth articles. Possible topics for future newsletters:
Where and how particular groups obtain funds; updates about specific programs and new
programs; problems groups have had and how they werc solved; accidents and liability
and how to handle them,

~ There should bc onc permanent, designated editor; contents can bc contributed by
various groups,





accept and use data collected by volunteers, but through national meetings such as this, and
thxough the publication of Agency guidance, EPA will support your efforts to show how
effectively you can assist state, federal, and local environxnental programs.
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