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The National Estuary Program (NEP) has as its core an excellent public involvement

strategy. As a result, NEPs can be viewed as ideal financial and technical support

`umbrellas' under which citizen volunteer monitoring activities can be readily and

successfully established. This study focused on individual NEPs nationally and their

citizen volunteer water quality monitoring (VWQM) activities. In particular, three

elements responsible for successful volunteers programs, program initiation,

implementation and evaluation were examined. Under these elements, various

aspects of volunteer programs were addressed, such as financial and technical

support, recruitment success, volunteer training, program size, scope, parameters

sampled and technology employed. Areas where volunteer programs were

particularly successful and less successful were also identified.



evaluation at the start of the programs and wherever possible to better define

statistical methods and testable hypotheses by first completing small `pilot projects',

3) Encourage standardization of procedures and equipment used to maximize

nation-wide comparability of results. 4) Develop a better relationship with the EPA

and other federal agencies with respect to data sharing and acceptance of volunteer

data into the STORET or other national water quality database. 5) Expand the role

of volunteers beyond the data collection stage to include their involvement in

program evaluation and data management. 6) Identify alternate funding sources

other than the NEP itself such that volunteer programs can become `self sustaining'

programs.

In partial response to the need for greater information dissemination among NEP

VWQM programs, individual VWQM program `fact sheets' are included here on all

present NEPs which describe their current and future volunteer water quality

monitoring activities. Equipment (make and model numbers) used by present

volunteer programs is also presented in the `fact sheets' to encourage use of

consistent methods among NEPs.
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1.00 OVERVIEW:

The National Estuary Program (NEP) was established in 1987 under section 320 of the

Clean Water Act in partial response to the finding that the health of our nations'

estuaries had not improved significantly despite numerous efforts to reverse declining

trends in environmental quality. Its primary purpose is to "protect and restore the health

of estuaries while supporting economical and recreational activities" (USEPA, 1993a).

To date, 28 NEPs have been established under the auspices of the United States

Environmental Protection Agency. The development of a Comprehensive Conservation

and Management Plan (CCMP) is central to the role the NEP plays in establishing long

term management strategies and solutions to problems of particular concern in these

'nationally significant' estuaries (Beatly et al., 1994; Hiller, 1991).

One integral and essential element in developing and implementing a CCMP is

environmental monitoring. Three main types of monitoring are carried out by NEPs in order

to implement an effective CCMP. These are special studies monitoring, baseline monitoring

and ambient trends monitoring (Devonald, 1987). Special studies monitoring is usually

required at some stage of the characterization phase (table 1). For instance, this type of

monitoring may be used to fill data gaps in historical data sets or to add new variables to

historical data. Baseline monitoring is conducted once the characterization phase of the

project is completed or is at least well underway. The data collected under the baseline

monitoring program will represent ambient factors against which future estuarine

conditions will be compared. Ambient trends monitoring hinges upon the completion of the

baseline monitoring program as this serves as a platform for evaluating the effectiveness

of future management actions and thereby allowing for the gauging of trends in

environmental conditions over time.

Because the National Estuary Project does not receive moneys from the federal

government for CCMP implementation, there is considerable incentive to develop cost-
1



effective ambient trend monitoring strategies which are sustainable on a long term

basis. Even short term monitoring programs such as special projects monitoring benefit

by including cost-effective strategies into their programs. Comprehensive monitoring of

watershed and estuary-wide conditions can be prohibitively expensive even in the short

term and therefore may represent a significant drain on NEP financial resources which

tend to operate under constrained budgetary conditions. Incorporating volunteers in

support of monitoring activities is becoming an increasingly popular and accepted

method for obtaining this cost-effectiveness in environmental monitoring programs (see

Kerr and Damon, 1995; Maas et al., 19991; Nichols, 1992; Ellett, 1987; Daborn and

Hawbolt, 1994). While there is considerable debate over whether or not the data

generated by `citizen scientists' is comparable to that collected by scientists of state or

federal agencies and universities (Christman and Frease, 1993), a broad consensus

exists in the literature that volunteer data can be used effectively to augment databases

compiled by ongoing state and federal monitoring programs (e.g. McKim, 1994;

Nichols, 1992; Heiskary et al., 1994). To supplement agency databases while still

allowing for scrutiny of amateur data, volunteer data may be treated separately from

agency collected data during data management and may even be entered into a

separate database. Regardless of treatment, volunteer data can serve many of the

same purposes as more traditional agency-collected data. Uses include the collection

of baseline information where no former data exists, detection of trends over time and

identification of potential resource management problems (Nichols, 1992). The USEPA

believes that volunteer data is especially useful in preliminary screening for problems,

particularly at spatial and temporal scales at which agencies have trouble collecting

data. (Davis, 1992). Volunteers also provide valuable assistance to resource managers

in other respects. For instance, they can contribute needed manpower to agencies

charged with environmental monitoring (such as by collecting water samples), impart

their historical perspectives and opinions on trends in water quality, or provide an

excellent `medium' for resource managers to educate the public at a 'grass roots' and

`hands on' level about environmental issues. While programs involving volunteers in

2



the collection of scientifically valid data are growing in popularity, volunteers are

sometimes involved in monitoring activities solely as a means to educate the public

about their environment, pollution problems and resource management issues. Citizen-

based environmental monitoring programs provide a means for citizens to participate in

science that is both fun and educational without the added costs of data management

and quality assurance. Education-based VWQM programs are not as complex and

costly as programs which achieve both education and scientifically valid data

collection. Thus they serve as ideal 'pilot programs' which can later be used to

introduce more comprehensive scientifically-oriented volunteer programs. In short,

education-based volunteer monitoring programs may eventually develop into more

scientifically-based programs, particularly when funding becomes available such as

through the establishment of a National Estuary Program in a community. While this

study recognizes the importance and merit of education-based volunteer monitoring

programs, particularly within the National Estuary Program, which has a heavy

emphasis on public involvement, this study focuses solely on scientifically oriented

volunteer water quality monitoring (VWQM) programs.

First it is necessary to define what is meant here by water quality. For the purposes of

this study, water quality refers to the overall condition of a water as it is affected by its

major chemical, physical and biological parameters. The survey leaned slightly more

toward water chemistry monitoring as this activity typically forms the 'skeleton' of

VWQM programs. This study seeks to: 1) assimilate various information on current

VWQM programs within the NEP into a single document, 2) gauge the general success

in achieving program implementation, 3) identify current problems encountered by

these programs and 4) make some recommendations geared toward improving NEP

volunteer monitoring activities in the future.
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2.00 INTRODUCTION:

2.10 A Brief History of Volunteer Environmental Monitoring in the US

Citizens all over North America are increasingly becoming involved in community

environmental programs. Although concerted community efforts to characterize their

local environment date back to the last century, volunteer monitoring programs have

proliferated at a phenomenal rate during the last decade (Kerr et al., 1994a, 1994b).

Traditionally, citizen-based programs were concerned principally with observations and

monitoring of wildlife such as bird populations. An account of the history of volunteer

monitoring programs is given by Dabom and Hawbolt (1994). Renowned volunteer

programs that have expanded over the years to national and even global scales include

such wildlife monitoring efforts as the annual `Christmas Birdcount', the 'Earthwatch'

program, the Canadian Lakes Loon Survey, and the North American Breeding Bird

Survey (Daborn and Hawbolt, 1994). Over the last two decades in particular, the

volunteer monitoring `movement' has increased dramatically both in size and scope.

From the `one dimensional', single aspect monitoring programs mentioned above,

volunteer efforts have grown to include a diverse array of resources and parameters in

their monitoring programs. Water quality monitoring in particular has become a very

important component of volunteer environmental monitoring programs. This aspect of

volunteer monitoring arose in the more populated northeastern United States, partly in

response to deteriorating water quality and the realization that regulatory agencies did

not have the means to effectively monitor impacts of human activities on local

watersheds. An example of a veteran volunteer water quality monitoring program is the

River Watch Network (founded in 1986) which subsequently grew into a program

covering numerous states (Daborn and Hawbolt, 1994). Since then, water quality

monitoring programs and initiatives have grown exponentially. A recent nation-wide

survey (Kerr et al., 1994a, 1994b) found that there were a total of over 517 volunteer

monitoring programs of which the vast majority are water quality monitoring programs
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concentrating primarily on rivers, lakes and estuaries. The survey showed that 65% of

the 517 monitoring programs in the USEPA's database were founded between 1988

and 1992 with over 50% founded since 1990. Of the 517 volunteer monitoring

programs in the US, 117 (22.6%) programs are concerned with estuarine monitoring.

Although a significant proportion of the nation-wide volunteer monitoring effort is

devoted to the monitoring of estuarine environmental conditions, this could increase

significantly in the future given the large numbers of people moving to the coastal zone

and the fact that many of these new residents will be living on estuarine shorelines.

2.20 Volunteer Estuary Monitoring in the United States

Another one of the `pioneers' in estuarine monitoring is the `Alliance for the

Chesapeake Bay' which was founded in 1985 with 35 volunteers and now has a

volunteer monitor base of 140 concerned citizens in Pennsylvania, Maryland and

Virginia (Alliance for the Chesapeake Bay, 1996). With its Chesapeake Bay Citizen

Monitoring Program (CBCMP), the Alliance has been instrumental in determining the

feasibility of including a long-term or permanent estuary-wide citizen monitoring

network among its management strategies for restoring Bay resources. The CBCMP

was also the first volunteer program to prepare an USEPA-approved Quality Assurance

Project Plan (Lee, 1994). Other pioneering volunteer estuary monitoring programs that

earned a reputation for delivering superior quality data which has been used for

government decision making include the Rhode Island Salt Pond Watchers (Lee and

Cullberg, 1987; Lee, 1988), the Maine Clean Water Program (Lee, 1994) and the

nation-wide network of the Baykeeper Programs (Steinhart, 1990; Lee, 1994).

Using volunteers in the monitoring of estuarine conditions is beneficial despite the

myriad of complexities and logistical concerns in dealing with this environment. In the

past, the dynamic and complex nature of estuaries made environmental monitoring

difficult even for resource agencies and, to a large extent, yielded sparse and often
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questionable data under deficient monitoring schemes. Volunteers can aid in greatly

expanding the temporal and geographical scope of current estuarine monitoring

programs. However, involvement of citizens in scientific research requires that a

comprehensive volunteer component of the overall monitoring plan is drafted, complete

with adequate training, quality assurance plans and program evaluation details.

Logistics of large scale environmental monitoring involving citizen volunteers can be

difficult and it is partly because of this reason that volunteer monitoring programs in

estuaries are a relatively recent phenomenon. However, over the last decade

improvements in statistical and analytical methods have enabled resource managers to

define problems more clearly and target financial and human resources toward

addressing those problems. Under these new management strategies volunteer groups

become a powerful resource to environmental managers. Involving volunteers in

monitoring programs significantly reduces the budget for manpower and managers are

left with a greater share of money to allocate toward data analysis and information

dissemination.

As the population in the coastal zone continues to grow, the need to monitor estuarine

conditions will grow. Consequently, the demand for information beyond that which can

be collected by governmental agencies and universities is greater than ever and will

also continue to rise. Our increasingly complex models and computer applications call

for vast amounts of data in order to more realistically model resource problems and

solutions. A shortage of available information often limits the power and usefulness of

such models. Development and expansion of Geographic Information System (GIS)

technology is improving our understanding of resource systems and is an excellent tool

for resource managers. However, because of its new popularity, it has also contributed

toward the growing need for greater quantities of superior quality data on watershed

resources. In the face of ever shrinking budgets and demands for more data, it is thus

not surprising that government agencies and educational institutions are increasingly
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relying on volunteers to collect the needed data for their management of natural

resources.

2.30 Advantages and Disadvantages of Volunteer involvement in Estuarine Water

Quality Monitoring

Volunteers have been referred to as a "reservoir of talent and knowledge" which has

remained a largely "untapped resource" (Daborn and Hawbolt, 1994). The benefits of

incorporating community volunteers in estuarine research and monitoring efforts are

numerous:

Using volunteers can result in considerable cost savings for monitoring agencies. The

greatest savings result from free labor.

Using volunteers in water quality monitoring allows for many samples or measurements

to be taken virtually simultaneously, an important monitoring goal which could not be

realized without the help of volunteers.

Volunteers are able to collect samples or take measurements at spatial or temporal

scales which would normally be difficult to sample (e.g. weekends, storm events,

remote locations etc.)

Public education initiatives are a significant part of resource management. The training

of volunteers to collect environmental data presents an outstanding opportunity to

educate citizens at the grass roots level about the condition of their environment, the

impact of their activities and the importance of natural resource management in

general.

These desirable characteristics of incorporating volunteers in management activities

clearly provide an incentive for governmental and academic institutions to utilize

volunteers or volunteer data in research projects. However, a number of concerns have

been raised over the validity of incorporating volunteer data into statewide or federal
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databases, information systems, or statistical and modeling applications. Some of the

major concerns include:

Water Quality Test Kits. The data produced by volunteer monitoring programs often

involve the use of standardized water quality test kits (e.g. Lamotte, Hach, Fisher).

Results obtained with the use of these kits are often less reliable than the results

obtained with the equipment of agency scientific staff for the following reasons:

Reagents in standardized test kits are not always prepared to yield maximum

resolution (Christman and Frease, 1991)

Some reagents may spoil as water or other reagents come into contact them,

causing inaccurate and invalid readings.

The level of precision obtained by the tests of field kits may not be as high as

that obtained by the electronic or laboratory analysis techniques of scientific and

technical personnel.

Precision. Acceptability of the results depends on the level of precision required.

Compliance monitoring requires more precise results than baseline monitoring does

(Christman and Frease, 1991). For this reason volunteers are often used for baseline

monitoring but less often for compliance monitoring.

QA/QC protocols. Acceptability of results depends on the development and adoption of

adequate QA/QC plans, such as through USEPA's Quality Assurance Project Plan.

Until recently volunteer programs had not taken adequate QA/QC steps in collecting

data. Today, more and more programs are taking adequate QA/QC precautions.

Other concerns identified about volunteer monitoring programs include:

Cost. Volunteer programs are cost-effective but still relatively expensive due to high

equipment costs and involvement of agency technical staff in training and QA/QC

development (Maas et al., 1991).

Volunteer Commitment It is difficult to solicit long term commitment from volunteers

such that, for instance, one person is responsible for a particular station over a
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number of months or years. This volunteer commitment problem may result in potential

inconsistencies in analytical methods over time.

Commitment of resources. Insuring motivation and commitment of volunteers to the

program requires continuous efforts to disseminate collected information, delegating

responsibilities to volunteers, organizing social events which promote a sense of

community among volunteers and creating an atmosphere where citizens feel that they

are making a difference.

2.40 Volunteer Water Quality Monitoring in the NEP Context

2.41 The National Estuary Program

To assess citizen water quality monitoring initiatives in the context of the National

Estuary Program, it is useful to briefly define the NEPs objectives. The purposes of the

NEP, then, are to (DEQ, 1996):

provide resources to estuaries of national, regional and local significance

threatened by overuse, pollution, and human activity;

support development of management plans to ensure the ecological integrity of

estuaries;

provide a forum for consensus building among interested parties and users;

identify environmental problems, evaluate existing management framework, and

recommend priority corrective actions.

The National Estuary Program is a particularly powerful entity with respect to volunteer

monitoring because it has as it core the long-term involvement of the local community

in resolving the estuary's problems. This means that the NEP recognizes that the most

powerful means to achieving the above objectives is to empower local citizens to take

responsibility in managing resources while teaching sound principles of land use

management and long range planning, as well as overcoming cultural and
9



philosophical differences (DEQ, 1996). One of the many ways in which to involve the

community in the management of their estuary, while at the same time empowering

them to make a difference, is to develop or to expand volunteer water quality

monitoring programs.

2.42 Volunteer Water Quality Monitoring as part of the NEP

Volunteer water quality monitoring can form part of the National Estuary Program in

two ways. First, NEPs can form their own VWQM programs. This would occur either

when, there is no existing volunteer water quality monitoring program in a National

Estuary and associated watershed, or when the existing VWQM program is well

established and inflexible with regards to redefining objectives, methods or cooperating

with the NEP in addressing the priority problems established by the management

conference. Second, NEPs can coordinate or partake in existing VWQM programs.

This second type of monitoring program is by far the more common approach to

volunteer water quality monitoring within the NEP system.

Considering the short duration of NEPs (usually four years), NEP involvement with

existing programs, whenever possible, is a much more prudent choice for NEPs as

opposed to building such programs from the ground up. Existing monitoring networks

already have many of the logistics worked out, such as equipment preparation,

recruitment initiatives, community support and channels of communication with various

local and state agencies. Such `networking' saves time and resources, allowing NEPs

to concentrate on developing and expanding monitoring activities. More importantly,

because one of the NEPs prime missions is to build partnerships and relationships

among various community groups and governmental agencies, its involvement with or

coordination of existing VWQM programs appears to be more supportive of NEP

objectives and goals. Whether NEPs develop their own volunteer water quality

monitoring programs or whether they become involved in coordinating existing
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programs, a number of characteristics of the National Estuary Program stand out as

being particularly conductive to volunteer monitoring efforts. These are:

A mandate for strong public involvement and education outreach to the

community. Public involvement in water quality monitoring programs (as well as

other environmental monitoring programs) serves as an excellent `vessel' with

which to accomplish many of the goals of the NEP public involvement agenda.

A strong scientific and technical focus to address an estuary's priority problems.

This means that data gaps, existing knowledge and monitoring needs are

already being researched by NEP staff and consequently can act as a

foundation on which to build effective new volunteer programs or refocus

existing volunteer programs. In other words, VWQM programs under the NEP

can adopt specific objectives that have been identified as important research

priorities and are thus assured that their efforts are not wasted.

Adequate information dissemination. The NEP makes a large amount of

technical information and resources available to the local community and existing

volunteer monitoring groups which would otherwise not be available. As more and

more of this information is disseminated among the local community, existing

volunteer monitoring programs are likely to expand or refocus their programs on

their own initiative.

Open Communication Channels. Development of community based water quality

monitoring efforts would already have the benefit of established management

committees which foster better communication and coordination among various

state, local and federal agencies. These management committees can provide

the leverage among agencies and universities needed to initiate or expand

community-based monitoring programs. Because management committee
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members are stakeholders in the NEP and also have strong relationships with

agencies and universities, there are greater possibilities that funding or technical

support will be provided for local community programs. Thus the NEP can also

facilitate the establishment or expansion of VWQM programs while serving as a

positive, multi-interest support `group' for the VWQM program. Obtaining agency

support for community based programs may otherwise be difficult because of the

sometimes questionable nature of volunteer data quality and general

misperceptions over the quality of volunteer-generated data (Handley, 1992).

By looking at the above characteristics, one could argue that a `niche' already exists for

developing or expanding a citizen monitoring program under the NEP. Having

described in a nutshell the characteristics of the NEP favorable to volunteer water

quality monitoring initiatives, we can examine in more detail how NEPs can involve

citizens in water quality monitoring.

One way in which NEPs can support volunteer water quality monitoring initiatives is

through grants for community projects and scientific studies. These are often available

as demonstration projects and challenge grants in the NEP. Demonstration project

funds support initiatives that address those environmental problems which have been

designated `priority problems' by an NEP and which demonstrate certain technologies

or management actions to the community. Challenge grants are made available for

public involvement initiatives and for baseline data gathering programs (NEP 1993).

These relatively small projects are ideal for funding community-based water quality

monitoring activities. For instance, small VWQM programs can be used to obtain an

indication of future program success by assessing such elements as community

attitude, recruitment success and likely sources for technical and financial support.

Pilot projects under Challenge or Demonstration project grants may form the basis on

which future larger-scale monitoring programs are based. The Maryland Targeted

Watershed Project, for instance, has drawn upon the wealth of experience and
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expertise gained by volunteers in a small pilot VWQM program in order to develop a

more comprehensive project involving a small watershed (Campbell and Ellet, 1991).

NEPs may also chose to involve citizens as volunteers in water quality monitoring

programs as part of their public education/outreach initiatives. While it must be realized

that the data generated by a purely educational water quality monitoring program will

most likely not be used directly for management purposes, their benefits are twofold.

First, they educate concerned citizens about environmental monitoring, pollution

problems, how data gathered by scientists is used by government agencies and how

citizens can contribute toward management actions by getting involved in water quality

monitoring or other environmental programs. Second, the experience gained by NEP

staff as well as the citizen group, may provide sufficient background for NEPs to initiate

permanent long term volunteer programs. Moreover, public education oriented VWQM

programs may solicit sufficient community support to warrant establishment of a more

scientifically focused VWQM program.

When some type of VWQM program already exists in an NEP region, the focus of

NEPs involvement with volunteers may be entirely different. Very often volunteer

monitoring programs struggle to become a prominent and permanent entity in a

watershed, principally as a result of deficient funding. The function of the NEP in such

circumstances may be to give `start up' technical and/or financial support to these

programs such that they become well established and part of the community. Once

established, the VWQM programs are likely to continue on at their full potential upon

cessation of NEP funding. NEPs may also take on a more leading role in a community

in that they can become coordinators or advisors of existing volunteer programs. Since

citizen monitoring programs and the NEP generally have a common goal (i.e. the

protection, restoration and stewardship of the estuary and watershed) they are likely to

be willing to cooperate with the NEP in redefining their monitoring objectives and
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quality assurance/quality control (QA/QC) plans to meet the data needs of the

watershed as determined by the NEP management conference.

The above discussion has focused on various ways in which the NEP can be involved

with citizen volunteer water quality monitoring programs. The precise direction that

NEPs take with respect to their involvement with VWQ monitoring groups is naturally

dependent on the needs of the watershed. NEPs have enjoyed a great deal of flexibility

in their management structures and approaches to solving watershed-wide problems

and this is largely responsible for the success of the National Estuary Program as a

whole. When dealing with water quality monitoring, such flexibility for NEPs to develop

`customized' VWQM initiatives is equally important. No two monitoring programs are

alike in their volunteer commitment, community support, data needs or monitoring

objectives. Therefore it is essential that NEPs maintain their flexibility in this regard. On

the other hand, achieving some degree of standardization for regional as well as

national water quality monitoring is an equally compelling goal. On a regional basis,

NEP monitoring guidance has as one of its objectives the use of "standardized

monitoring protocols within each estuary and developing performance-based criteria to

evaluate the comparability of analytical methods" (USEPA, 1995). Nationally a goal of

the NEP is "to develop a standard set of key variables that will provide comparative

data on nationally significant estuaries" (USEPA, 1995). NEPs work towards achieving

this national goal by cooperating, for instance, with federal agencies to fulfill USEPA's

Ecosystem Monitoring and Assessment Programs (EMAP) and NOAA's Status and

Trends Program requirements. The extent to which NEP volunteer water quality

monitoring efforts contribute to this, needs to be explored further. USEPA has already

published numerous documents such as "Volunteer Estuary Monitoring: A Methods

Manual" (USEPA, 1993b), "Volunteer Water Monitoring: Guide for State Managers"

(USEPA, 1990), and "Volunteer Monitor's Guide to Quality Assurance Project Plans"

(USEPA, 1996) in further attempts to `standardize' volunteer efforts on a national level.
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2.43 Volunteer Data Quality and the NEP

Since important and perhaps politically-delicate management decisions will be based

on the data collected during NEP-sponsored volunteer monitoring programs, it is

essential that the data are of acceptable quality. When funding for volunteer programs

comes from USEPA (i.e. through the NEP), data quality is assured by the requirement

that volunteer water quality monitoring programs develop approved Quality Assurance

Project Plans (QAPPs) which involve drafting of strict quality assurance and quality

control (QA/QC) measures (USEPA, 1996). Volunteer water quality monitoring

programs that work together with an NEP do not necessarily receive funding from the

NEP and therefore may not be required to have USEPA approved QAPPs. In such

cases, however, a state agency may already have developed a stringent quality

assurance/quality control plan in order to incorporate volunteer data into a regional or

statewide database. In short, not all volunteer-collected data needs to be approved by

the USEPA in order to be useful for local and regional resource management purposes.

Important to realize is that the National Estuary Program addresses both local and

federal interests and therefore a conscious effort should be made on the part of

volunteer coordinators to make their data as accessible as possible to federal

agencies. This, in turn, requires approval of the data by the USEPA.

2.44 Examining current Volunteer Water Quality Monitoring (VWQM) Programs within

the National Estuary Program

Now that the general role that the NEP plays in VWQM efforts has been presented in

some detail, it is useful to look more specifically at the nature of the relationships that

NEPs nationally have developed with respect to volunteer monitoring programs in their

estuary. Little information is currently available concerning the various VWQM

programs in the NEP and their performance. The present work addresses this

information gap by describing VWQM activities in the NEP and evaluating how effective

these monitoring programs have been in achieving implementation success.
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Evaluations of programs or policies are essential for ensuring that initial goals and

objectives are met and that key program elements are carried out efficiently (Putt and

Springer, 1989). The idea of periodically undergoing evaluations while the program is

being implemented is central to the concept of `adaptive management'. Figure 1

demonstrates how the adaptive management principle fits in with the National Estuary

Program and also how it can be employed under NEP-associated volunteer water

quality monitoring programs. The process occurs in a triangular fashion, involving

program initiation, program implementation and program evaluation respectively. The

`process triangle' (Figure 1) should occur on three levels in the National Estuary

Program: The first level would be the triangle process at the EPA level, where the

federal government and the EPA itself is responsible for the addition of new NEPs,

program funding, ensuring overall NEP program implementation success and

evaluating the NEP program and how well it is working as a whole. The second level

would be a triangle which occurs in individual NEPs. This would include, under the

initiation stage, establishing the program in the watershed, forming the management

conference and beginning the resource characterization. Under the implementation

stage would fall the Comprehensive Conservation and Management Plan (CCMP)

development and its implementation, and the start of the ` Action Now' Agenda. The

evaluation stage would examine how well the CCMP is being implemented, how well

the local NEP is working, and would examine the success of the new management

strategies by means of the ambient trends monitoring program. The NEP should also

evaluate its VWQM program and how well it is functioning with regards to the overall

NEP goals for the watershed. The third triangle would occur under certain NEP

programs such as its overall water quality monitoring program, public involvement

strategy, and the volunteer water quality monitoring (VWQM) program. Table 2 shows

the components under each of the three elements initiation, implementation and

evaluation that need to be considered with respect to VWQM activities on this level.
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The present study falls into this three-step triangle scheme at the first level. It falls

under the EPA evaluation stage of how well the NEP program is working overall.

However, this study is concerned only with how well VWQM programs, as part of the

NEP, are being initiated, implemented, and evaluated by individual NEPs nationwide.
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3.00 OBJECTIVES:

Major objectives:

1. To determine how successful NEPs have been in establishing and

implementing volunteer water quality monitoring programs in their watershed

Minor objectives:

To determine how successful VWQMprograms have been in establishing clear,

consistent objectives and attainable goals at the initiation phase of the program

To evaluate how successful VWQM programs have been in developing stringent

quality assurance/quality control plans

To determine to what extent NEPs use EPA guidance in QA/QC plan and

general program development

To evaluate how effective volunteer training sessions have been in achieving

volunteer commitment to the program and to data quality

To determine the degree to which networking with other experienced VWQM

programs outside and within the NEP occurs

To determine how successful VWQM programs have been in evaluating

monitoring program performance and redefining objectives to maximize

monitoring effectiveness

To determine how successful VWQM programs have been in obtaining

scientifically valid data which is or will be used by local, state and federal

agencies or organizations

2. To summarize the status of VWQM initiatives in all existing NEPs. This will

enable NEPs to become more knowledgeable of peer programs and will also help

facilitate communication among NEPs with respect to VWQM.
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3. To determine the nature of the relationships between VWQM programs

associated with the NEP and the NEP itself with respect to technical and

financial assistance.

4. To determine which elements of the VWQM program have most hindered

successful accomplishment of program objectives.

5. To examine future prospects for VWQM programs within the NEP.
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4.00 METHODS:

The principal method used for this study consisted of a questionnaire which was

forwarded to each existing National Estuary Project office under the National Estuary

Program in early November, 1996. Due to time constraints, subjects were asked to

respond within two weeks from the date the survey was received. The questionnaire

used was developed by the author and is presented in Appendix III. The contents of the

questionnaire is summarized in Table 2. In preparing the survey, input was solicited

from both, the staff at Tillamook Bay National Estuary Project and USEPA headquarters

in Washington, D.C.. It consists of three sections (table 2) of which the first section

requests general information about the NEP and the VWQM program. The second

section is concerned with technical information about the VWQM program and the third

section solicits opinions about the current program and future directions of volunteer

monitoring within the NEP. Table 2 illustrates the components examined under each

section in more detail.

Responses to the survey were originally planned to occur via telephone-interview. For

the most part, this did not prove to be a practical approach as respondents expressed

early on in the survey that it would be much easier for them to complete the

questionnaire on their own time and return it. Nevertheless, the author did speak to

representatives of all NEPs to insure that an overall `feel' for the program and

additional information not covered in the questionnaire was obtained.

To maintain sample consistency, only staff who were intimately involved in volunteer

efforts were interviewed or asked to complete the questionnaire. Interviews and

questionnaire completion would usually involve the volunteer coordinator, public

outreach coordinator or occasionally the NEP director. In cases where NEPs were not

involved with any volunteer water quality monitoring programs, the director or public

outreach coordinator was contacted. Numerous NEPs are not directly involved in local
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volunteer programs and therefore coordinators outside the NEP were contacted for

technical information about monitoring activities. In these cases, questions relating

specifically to the NEP were directed to NEP outreach or scientific staff.

The analysis of results was carried out as a function of the three components

necessary for measuring the success of a program or policy (as discussed earlier).

These are 1) program initiation or `start-up' 2) program implementation and 3) program

evaluation (Table 3). In relation to VWQM programs, the initiation phase would include

such aspects as identification of relevant problems and information gaps as well as

setting realistic and appropriate goals, objectives and hypotheses. The program

initiation phase would also include selection of sources for funding and technical

support, development of adequate QA/QC plans, sampling procedures, equipment

preparation, recruitment planning and goals and development of the training manual

and materials. Program implementation would include actual volunteer recruitment,

training, QA/QC, networking with other volunteer groups and governmental agencies,

successful adoption of volunteer data and recognition of volunteer results by local,

state or federal agencies as well as ongoing efforts to maintain volunteer commitment

to the program. The program evaluation phase is an essential component of any

program. It has to do with how the monitoring program is itself evaluated for success on

an ongoing basis. A volunteer water quality monitoring program needs to be evaluated

on the basis of (1) its ability to meet initial objectives and sampling goals, (2) its

volunteer recruitment and training success, (3) data quality and the acceptance of

volunteer data by local, state and federal agencies, and (4) its actual use in the

management of aquatic resources.

It must be realized that these three phases of program establishment do not

necessarily occur in the sequence described above and that the various elements of

these three phases are not static in time. While it is true that certain elements of the

program initiation phase (e.g. establishment of clear and concise objectives) must
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precede elements of the implementation stage (e.g. recruitment of volunteers) at least

during the initial parts of the program, some components may only be firmly established

after an evaluation period. This implies that the program evaluation phase is an

ongoing component of the program. For example, a volunteer manual is developed in

the initiation phase of the program and used during volunteer training in the

implementation phase. As problems or needs surface while using the manual, it is

revised to reflect these concerns well after the initiation phase of the program.

Ideally, the objectives for a VWQM program outlined at the start of a program would

remain valid through the course of the program. However, because it is difficult to

correctly predict the capacity of the community to support an effective volunteer water

quality monitoring program at the outset, elements like recruitment objectives, sampling

goals and funding capacity generally become more clear with time. Recruitment of

volunteers may, for instance, far overreach the initial recruitment goals and

consequently it would also be necessary to modify the original sampling goals and

sampling regime and vice versa. Clearly, periodic program assessment and evaluation

is an integral part of any VWQM program and is instrumental to achieving optimal

program performance.

By interpreting the results as they relate to these three phases, it is possible to more

readily identify areas where VWQM programs have been especially successful and

where they have not been as effective.
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5.0 RESULTS:

Results of the survey are presented in panels I through V which are organized into the

following categories. Panel I: Program classification, Panel II: Information relating to

program initiation, Panel III: Information relating to program implementation, Panel IV:

Information relating to program evaluation, Panel V: Future directions for volunteer

water monitoring in the NEP. Summary information on each of the NEPs in relation to

VWQM is provided in the fact sheets of Appendix II.

5.10 Panel I: Classification

All 28 National Estuary Programs surveyed, were successfully contacted and

interviewed about their volunteer water monitoring activities. Of the 28, 17 NEPs

indicated that they had established, or were currently in the process of establishing,

some sort of volunteer water quality monitoring program (figure 1-1). Five of the 11

NEPs without monitoring programs (figure 1-1), were established in 1995 and indicated

that they were as yet too young to have initiated any VWQM activities, but were likely

to in the future (see individual program fact sheets in Appendix I). Other NEPs without

VWQM activities were also planning to adopt some type of VWQM as part of their

program or felt that VWQM was not a necessary component of their NEP program (see

Appendix II). The 17 NEPs with established programs fall into either of two categories.

The first category includes those programs which made associations with existing

volunteer efforts in the community while the second category includes NEPs which

developed VWQM programs from the ground up. Results show that 10 of the 17 NEPs

with VWQM efforts belong to the former category while only seven NEPs developed

their own VWQM programs (figure 1-2). The information described above is

summarized in Figure 1-3. NEPs are classified by their degree of association with

volunteer water quality monitoring activities as described above.
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Ideally, all 17 NEPs with established VWQM programs would have been used for the

analysis. However, a number of confounding factors made it necessary to base the

report on 12 instead of the 17 programs. Massachusetts Bays Estuary Program is

intimately tied to volunteer monitoring efforts but has developed complex and diverse

relationships with many volunteer programs in various regions of their NEP

jurisdictional area. Consequently, the questions in the survey could not be adequately

answered for the purposes of this study. Tampa Bay Estuary Program has a volunteer

component, but their efforts are not water chemistry-based and are more educational in

character (Appendix I). This NEP was therefore excluded from further analysis.

Narragansett Bay Estuary Program makes use of volunteer collected data, but is not in

any way associated or involved with local volunteer monitoring groups and so was

omitted from the analysis as well. Santa Monica Bay Estuary Program is currently in the

beginning phases of their VWQM program, having just finished a training program for

volunteer coordinators, and was unable to adequately address the survey questions.

The final program omitted from further analysis was the Peconic Bay Estuary Program

which has recently begun a `pilot project' involving volunteers in water chemistry

analysis and felt that it could not adequately address the questionnaire at this early

stage of their VWQM program.
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5.20 Panel II: Program Initiation

5.21 Timing

Figure 2-1 illustrates the distribution of responses to the question of when the VWQM

program was initiated during the course of the NEP. The figure shows that five NEPs

formed their associations with VWQM programs during phase I (management

conference), three during phase II , four during phase III and only one during phase IV.

Eight of the 12 respondents for this question believed that their timing was optimal in

developing VWQM programs. One NEP felt that their program should have been

initiated at a much earlier stage. Another program was unsure of whether timing was

optimal and two replies were nonresponses.

5.22 Clear and Concise Goals and Objectives

Responses to the question of whether or not goals and objectives were outlined clearly

at the start of the program is illustrated in Figure 2-2. The question was divided into the

eight components shown in the figure. Out of 12 respondents for this question, 11

NEPs had outlined clearly at the beginning of the program their monitoring objectives

and analytical methods. QA/QC measures and sampling objectives were clear at the

outset in 10 of the programs. Nine NEPs felt that they had well defined performance

criteria and sampling designs. Testable hypotheses and statistical methods were least

clearly defined in NEP VWQM programs as only three and four programs respectively,

out of the 12 respondents, had established these clearly at the beginning. In

development of monitoring objectives, goals and sampling programs, eight of the 12

respondents indicated that monitoring specialists were employed in developing their

monitoring program, two programs did not employ monitoring specialists and three did

not respond to this question.
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5.23 Establishment of Recruitment Goals

This category was addressed indirectly in the previous section by asking whether or not

NEPs had developed goals and objectives for their sampling programs (see above).

5.24 Development of a QA/QC Plan

Responses to questions relating to the development of a QA/QC plan are presented in

Table 2-1. Ten of the 12 respondents indicated that they had developed some form of a

strict QA/QC plan. Often this plan was developed in conjunction with the state agency

responsible for water quality. Only two NEPs are currently without a stringent QA/QC

plan. In response to the question of whether the QA/QC plan is an USEPA approved

Quality Assurance Project Plan, eight NEPs responded positively, three negatively and

one respondent was unsure.

5.25 Development of Training Manual, Materials and Volunteer Program

NEPs were asked a number of questions concerning the development of their training

manual, materials used to train volunteers and the volunteer program in general.

Responses to these questions are listed in Table 2-2. In response to the question of

whether or not NEPs had adopted USEPA guidance in developing their programs, nine

of the 12 respondents did so, 2 did not and there was one nonresponse. One half of the

12 respondents also indicated that they had developed their own volunteer manual.

Nine out of the 12 NEPs stated that their VWQM program leaders attend USEPA

sponsored training workshops. The survey also indicates that volunteer team leaders of

six NEPs attend the biannual National Citizens Volunteer Monitoring Conference.

There were no nonresponses to the latter two questions. Overall respondents found the

logistics of organizing the training program fair to excellent. None found it particularly

problematic. Out of a possible score of five, one being excellent and five being poor, six
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NEPs gave this question a score of one and three NEPs respectively gave a score of

two and three (one nonresponse).

5.26 Program Funding and Support

Funding sources and amounts for NEP associated VWQM efforts vary from program to

program as seen in Figure 2-3. Funding is seen to come principally from NEPs directly

with relatively minor allocations from corporate/private, state and other federal sources.

Annually, amounts ranged from $ 75,000 to $ 18,000 for NEP derived funds and were

typically less than $ 5,000 from sources other than the NEP. NEPs indicated that it was

difficult for them to assign dollar values to `in kind' services and match contributions

from agencies which adopted various tasks of the volunteer programs. Moreover, some

programs found that funding varied greatly from year to year as a result of varying

levels of volunteer activity and/or funding availability. Consequently the numbers

presented here represent partial funding details for the majority of the respondents and

values represent average annual funding levels in all cases. The level of technical

support for the volunteer program received from various sources was examined and

results are given in Table 2-2. By examining the first two columns of the table,

representing `excellent' and `very good' rankings respectively, it is apparent that

volunteer programs receive most technical support from the NEP, universities and state

agencies. Summing the first two columns yields values of seven, six and five for these

sources, respectively, while it can be seen that relatively little technical support is

obtained from the local governments, private/corporate and other federal sources as

reflected by their lower summation scores of three, three, and four, respectively.
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5.30 Panel III: Program Implementation

5.31 Recruitment & training of volunteers

Figure 2-1 shows number of active volunteer recruits NEP VWQM programs currently

have. Puget Sound NEP has the largest program with approximately 200 volunteers

(excluding the many other VWQM programs in the region), followed by Albemarle-

Pamlico Sound NEP with 187 recruits and Casco Bay NEP with approximately 100

recruits. Tillamook Bay NEP has the smallest VWQM program with only 10 active

volunteers. Volunteer recruitment has either proven to be more successful than

expected in these programs or has fared worse than was predicted at the outset of the

program. Table 3-1 shows that only three programs ranked the predicted versus

current number of volunteers as excellent, four programs ranked it as `very good' and

three programs ranked it as being `good'. One program stated that their recruitment

goals were overly optimistic and ranked predicted versus current numbers as `poor'.

Recruitment success was also gauged by examining the long term commitment of

volunteers to their respective programs. Table 3-1 presents the rankings given to

volunteer dedication. NEPs in general appear content with the level of volunteer

dedication received. Seven of the 12 responding programs ranked volunteer dedication

as `excellent', one as `very good', two as `good' and one as `fair'.

Volunteers come from a diverse background as can be seen from Figure 3-2. Retired

citizens comprised the largest group at 41 %. Professionals/business/corporate

individuals made up the second largest group at 18%. `Other' individuals made up the

third largest slice in Figure 3-2 (16%) and this group was composed of general workers,

housewives, fishermen, blue collar workers and even elementary school students.

College and high school students appear to be a well-utilized group among NEP

VWQM Programs. They constituted 11 percent and nine percent, respectively.
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Teachers were also an important group comprising six percent of all volunteer recruits.

The smallest group were farmers, who only made up two percent of all volunteers.

The type of data collected by NEP VWQM programs is as diverse as the volunteers

collecting the data. Figure 21-3 shows which water quality variables are sampled most

frequently by NEP VWQM programs. At least 10 of 12 respondents sample the

following standard water chemistry variables: dissolved oxygen, temperature, depth,

turbidity, pH and salinity. Seven programs measure precipitation. Conductivity and

nutrient data (nitrate nitrogen and ortho or total phosphorus) are collected by four

programs. Other variables sampled include fecal bacteria (three programs) submerged

aquatic vegetation (five programs), riparian vegetation (three programs), stream

channel morphology (one program), benthic stream invertebrates (two programs),

benthic estuarine invertebrates (three programs), litter and garbage in waterways (four

programs) and marine bird populations (one program).

For the most part, volunteers were trained in groups (figure 3-4). Training groups varied

in size from five to 20 individuals, but programs indicated that group size varies

dramatically with availability of interested volunteers. Tillamook Bay, Galveston Bay

and Corpus Christi Bay NEPs' VWQM programs can be seen to invest the greatest

amount of time in training per volunteer at 8 hours or greater (figure 3-4), whereas

other NEPs VWQM programs spend between one and four hours on training per

volunteer. Overall, the average amount of time spent on training among NEP VWQM

programs is 3.8 ± 3.1 hours.

5.32 Supervision of trained volunteers and continued QA/QC

The amount of supervision volunteers receive was gauged by examining the ratio of

volunteers to volunteer coordinators. Figure 3-5 presents this ratio for each of the

NEPs. The number of volunteers per coordinator ranges between under 10 and 100.
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Puget Sound has the largest volunteer/coordinator ratio (V/C ratio) at 100 with Corpus

Christi Bay having the smallest ratio (7.5). Overall, the average V/C ratio among the

programs is 47.01 (std. dev = 32.35). One half of the programs had V/C ratios of 50 or

greater with the remaining programs having V/C ratios of 30 or less. All programs

responding to the survey also expressed that they had a continuous program to ensure

volunteer awareness of superior quality data.

5.33 Data management & incorporation of volunteer data into databases

The level of technology employed for data collection and data management varies from

program to program (figure 3-6 a-d). One half of the twelve respondents use Global

Positioning System (GPS) technology to locate their stations (figure 111-6a) (no

nonresponses). Results also indicate that nine of the 12 respondents are in the process

of incorporating their data into some type of Geographical Information System (figure 3-

6b)( no nonresponses). Nine programs reported that their data are incorporated into

their state water quality agency's database (figure 3-6c). Only two programs indicated

that their data were incorporated into USEPA's Nation-wide water quality database

known as STORET (figure 3-6d).

5.34 Ongoing encouragement and recognition of volunteer efforts

This topic was not addressed as a section in the questionnaire. However, volunteer

involvement in program evaluation is important in recognizing volunteer efforts and is

addressed in the next panel.

5.35 Ongoing networking efforts with similar programs and relevant agencies

Programs were questioned about their communication or `networking' with similar

volunteer programs. Figure 3-7 presents the number of other programs the

respondents are actively in contact with. Values ranged from none to over 100. Only
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two programs are not currently in contact with other volunteer water quality monitoring

programs. Puget Sound Estuary Program plays a supportive role in coordinating the

over 100 volunteer programs in the region. Casco Bay NEP is also in contact with a

large number of volunteer groups (20), but more typically values range between one

and three.

5.36 Integration and institutionalization of program in local community

Programs were asked whether or not they were sufficiently integrated with local/state

agencies or other organizations to be `self sustaining'; that is, not requiring the

continued support of the NEP. In response to this question, six NEPs indicated that

their programs could survive without the support of the NEP. However, when these

responses are examined in the context of program age (figure 3-8), there does not

appear to be an obvious relationship between the age of the program and its ability to

be `self sustaining'. The oldest two volunteer programs, Albemarle-Pamlico Sound and

Puget Sound, do not appear to be `self sustaining' programs (it should be noted that

Puget Sound is a special case in that there are, in addition to the NEP affiliated VWQM

Program, many other volunteer programs which are `self sustaining' programs that have

never been dependent on the NEP in any way). It can also been seen that Barnegat

Bay, a very recent VWQM Program, appears to be a 'self sustaining' program.

5.40 Panel IV: Program Evaluation

Eleven of the 12 NEP respondents stated that their VWQM program undergoes

periodic program evaluation. Entities involved in the evaluation are shown in Figure 4-

1. Volunteers are seen to play an important role in evaluating the VWQM program in

six of the 12 programs. The agency solicited for technical assistance in preparing the

QA/QC plan was involved in program evaluation in only three of the 12 responding

programs. Five NEPs listed that staff and other agencies/organizations contribute

equally to their program evaluation. Technical Advisory Committee Members are also
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involved in four of the 12 programs. Periodic program evaluations are assumed here to

address the components outlined in Table 3.

5.50 Panel V: Future directions for volunteer water monitoring in the NEP

Table 5-1 lists the responses to questions concerned with future directions of NEP

VWQM efforts. From the table it can be seen that 10 of the 12 VWQM programs see

potential for expanding their volunteer efforts beyond their local region to a statewide

level. All twelve NEPs believed that there should be a better effort to network the

volunteer monitoring programs currently within the NEP as there is currently very little

coordination in this regard. Furthermore, nine of the 12 responding NEPs would like to

see the development of an electronic reference `web page' which could be used post

electronic versions of monitoring manuals, procedures, graphics or any other

information useful to developing or improving a volunteer monitoring program (three

nonresponses). Overall attitudes towards increasing standardization of monitoring

equipment among NEPs are favorable. Specifically, nine of 12 volunteer programs

responding felt that there should be greater standardization in order to increase data

comparability among NEPs regionally or nationally (one nonresponse). Nine of the 12

programs thought that increased standardization would be useful in reducing

preparation time for the volunteer program (one nonresponse).
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6.00 DISCUSSION:

Success of a particular program can be examined in terms of its initiation,

implementation and evaluation phases. The discussion is mainly structured according

to these three components to maintain consistency with the manner in which the results

are presented. However, in order to evaluate volunteer water quality monitoring activity

within the NEP, it is necessary to first describe some of the general findings of this

study.

Volunteer water quality monitoring is an important part of NEP activities as a whole.

Seventeen of the present 28 programs have developed or are in some way associated

with volunteer water quality monitoring programs in their watershed. Five of the NEPs

that have not developed a water quality monitoring program are NEPs that were

nominated after 1994 and are part of the seven programs in the NEP which have

indicated that they plan to undertake VWQM activities in the near future (Fig. 1-3).

However, this leaves only three programs that are not planning to involve citizens in

water quality monitoring. The fact that some programs are not planning to include

citizens in monitoring of water quality does does not mean that they are not engaging

or planning to involve citizens in volunteer activities other than water quality monitoring.

Insight into individual NEP programs and their VWQM activities can be found in the fact

sheets presented in Appendix II.

6.10 Program Initiation

As mentioned earlier, the NEP can be viewed as an ideal `umbrella' for volunteer

activities under which the foundations for funding allocation, scientific know-how,

communication, data management, networking, and the initiative to begin volunteer

water quality monitoring activities have already been built. Morro Bay NEP, for

instance, was established in 1995 and has already developed a successful VWQM
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program with at least 75 active volunteers (Fig 3-1). Prior to its establishment, an

advocacy group `Friends of the Estuary' had attempted some water quality monitoring

work but failed to be successful in establishing a full-fledged program. As the Morro

Bay NEP began, a partnership was formed with the group and members are now

actively recruited and trained in water quality monitoring. In this instance, the NEP

provided the `umbrella' which allowed a strong volunteer based program to be

established in the watershed. Partnerships with existing VWQM efforts are mutually

beneficial: the NEPs task with respect to volunteer recruitment is made simpler by

utilizing the existing infrastructure, while the local environmental organization gains the

funding and technical support it needs to launch its water quality monitoring program in

ernest.

Morro Bay NEP is not the only program which has incorporated its VWQM interests

with with existing programs or groups. Figure 1-2 shows that 10 of the 17 programs with

VWQM programs use existing programs to achieve their interests. NEPs expressed

that establishing a new program would in many cases duplicate effort and be extremely

expensive. As existing programs already have committed local involvement and name

recognition, NEPs are better suited to make use of this resource than to develop their

own program. Perhaps a disadvantage of using existing programs is that the NEP may

not be as free to control the direction and components of the scientific sampling

program which it may in fact feel obliged to do in order to maximize the usefulness of

the volunteer program. Again, at issue is whether or not the volunteer program is to be

used purely as an educational tool or whether or not the NEP sees potential within local

and state agencies to use the data for resource management purposes. In the case of

the former, NEPs need not be too concerned with the data quality and data

management and hence may not need to play as active a role in coordinating existing

volunteer programs. On the other hand, in establishing a working relationship with

scientifically-oriented volunteer programs, the outlining of goals and objectives to be

addressed by the volunteer program is important if human and fiscal resources are to
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be conserved. Environmental groups usually welcome NEP technical expertise and

funding. This study found that there is typically good cooperation and dialogue between

the NEP and the environmental groups/ VWQM programs. In some instances, the NEP

has not been involved directly with the VWQM programs in defining objectives & goals,

sampling programs, methods etc. Sometimes the NEPs sole purpose is to provide

funding and technical assistance (when needed) to encourage and maintain existing

volunteer programs. The NEP may accept any data from the VWQM programs, but the

data is not structured to directly address NEP identified goals and objectives. Volunteer

water quality monitoring programs currently falling into this category may indeed benefit

from the added direction that the NEP can provide in maximizing the usability of

volunteer collected data for resource management purposes. Therefore, NEPs should

actively pursue strong involvement in existing volunteer monitoring activities if the

collected data is intended to help address priority problems.

NEPs are extremely diverse in their activities, date of nomination, and timing of their

programs. Consequently they do not initiate volunteer activities at exactly the same stage

in their programs. This study examined at what phase most volunteer monitoring

programs initiated their monitoring activities. The majority of NEP VWQM programs are

initiated during the management conference (phase 1), characterization (phase II) and

CCMP development (phase III) phases. Only one of 13 programs responding to the

question indicated that its VWQM program was established during the CCMP

implementation phase (phase IV) and indicated that it should have been initiated much

sooner. All other respondents believed that their programs were initiated at an optimal

time in their NEP. The lack of initiation of volunteer monitoring activities during phase IV

indicates that there is a clear preference among NEPs for developing volunteer initiatives

during earlier phases. Indeed, the sooner volunteer monitoring can be initiated or

structured by NEPs (in the case of existing programs), the sooner identified data gaps

and monitoring objectives can be addressed. Naturally, the premature initiation of

volunteer monitoring may result in financially inefficient schemes or ineffective programs.
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It is thus important that certain elements like funding, recruitment strategies, and

community support are identified prior to initiation of volunteer monitoring activities.

Initiation of volunteer monitoring during early phases is therefore not always possible.

The phase of initiation of volunteer efforts within the NEP can be seen to reflect the

readiness of an NEP to develop a VWQM program in their particular community.

Certain elements are a part of all monitoring programs, regardless of whether or not the

NEP established the volunteer water quality monitoring program or whether the

program is purely educational or scientific in nature.

Key Program Element: Goals and Obiectives. One such element is that objectives and

goals need to be outlined in full at the start of the program in order to ensure program

success. It is necessary to underscore the importance of defining these goals and

objectives prior to initiating any monitoring activities and that these are clearly drafted

and communicated with all interested parties, including volunteers themselves.

Explicitness with respect to goals and objectives provides structure within the program

and an ideal which staff and participants can strive towards. A lack of clear definition of

what the program is attempting to accomplish may reduce volunteer confidence in what

their results mean and what they are trying to achieve. Goals and objectives can

always be redefined in light of changing program size and purpose. This study

examined how successful programs have been in addressing this element. Specific

components are presented in Figure 2-2. From the figure it is clear that only two

components not outlined clearly in the majority of the VWQM programs are statistical

methods and testable hypotheses. While reasons were not given for the lack of

definition of these objectives at the start of the program, it may be that program

components such as these are difficult to define because it is difficult in itself to predict,

for example, how well the program will function, how much manpower the program will

have and how much funding and thus level of technical sophistication is possible.

Another explanation is that programs lacked the technical expertise to define these
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hypotheses and statistical methods at the initiation phase of the program. Programs

may also postpone definition of hypotheses and statistical methods until a pilot project

has been completed.

Key Program Element: Quality Assurance/Quality Control (QA/QC). Perhaps the single

most important component to adequately define at the beginning phases of a water

quality monitoring program, is the QA/QC Plan. USEPA funded VWQM programs (i.e.

NEP funded) are required to develop an USEPA approved quality assurance project

plan (QAPP) plan (USEPA, 1996). NEP VWQM programs have been largely successful

in developing a QA/QC plan. Ten of the 12 programs answering the survey in full

indicated that they had a QA/QC plan. However, only eight programs showed their

QA/QC plan to be an approved QAPP. The remaining 4 programs either receive

funding from alternate sources (figure 2-2) and therefore are not required to produce a

QAPP or are currently working with the USEPA towards such a QAPP.

The USEPA has published numerous guidance documents which are useful in

developing QAPP's. One of the secondary objectives of this study was to gauge to what

extent NEPs are making use of USEPA guidance documents and resources. The study

shows that the majority of NEPs are adopting USEPA guidance in developing their

volunteer programs (table 2-2). Only two indicated that they had no interest in adopting

USEPA guidance. in developing their programs. NEPs also appear to make use of

other USEPA resources such as USEPA sponsored training sessions or workshops or

the biannual citizens volunteer monitoring conference. Again only two programs did not

attend USEPA sponsored training sessions but indicated that they either planned to

attend in the future or were attending regional training workshops. Attendance at the

biannual citizens volunteer monitoring conference by NEP staff was not as popular as

attendance at USEPA sponsored training workshops. The fact that USEPA holds

training sessions all over the country appears to enhance participation over that at the
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national conference. Nevertheless, the 50% attendance rate of NEPs completing the

survey seems to indicate that NEPs are realizing the value of such conferences.

Key Program Element: Development of the Training Program. Guidance available from

the USEPA for preparing monitoring manuals and general details of monitoring

programs appears to have aided NEPs tremendously in developing their volunteer

training programs. Eleven of 12 NEPs responding rate the logistics of organizing their

training program as good to excellent. One of the primary roles of USEPA guidance is

to reduce the amount of duplication of effort and to maximize efficiency when preparing

programs or activities. Organizing a training program can be quite complex as it

involves multiple tasks such as developing a training manual, organizing equipment,

developing recruitment strategies etc. The use of USEPA guidance therefore greatly

streamlines the process of developing the volunteer training program as well as other

program components such as the QA/QC plan, sampling regime and the identification

of funding sources. NEPs were asked whether or not they would find additional

resources useful in developing their programs. The main idea supported included the

establishment of an electronic resource (e.g. a web page or BBS) which would carry

on-line versions of popular volunteer manuals, graphics, procedures and information

useful in developing new or existing volunteer water quality programs. The overall

response to such as system was very positive as shown in Table 5-1. Non responses

were received only from programs which did not develop their own manuals and/or

volunteer programs and hence found it difficult to answer this question. In other words,

all NEPs that developed their own manual and/or a volunteer program would have

found such an electronic resource useful.

Key Program Element: Securing Long-Term Funding and Technical Support. Ensuring

that a volunteer program meets with complete success depends on the funding and

support it receives from the community as a whole and from any involved agencies.

NEPs identified lack of adequate funds as the number one factor hindering the
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development of their VWQM program and its institutionalization with local or regional

agencies. This institutionalization is critical for NEP associated VWQM programs due

to the ephemeral nature of the funding which is available from the NEP. VWQM

programs completely dependent on NEP funding are less likely to continue monitoring

activities on the same level after NEP funding dries up. On the other hand, NEP

associated VWQM programs which receive at least partial funding from other sources

like state agencies, universities and local governments are more likely to find further

funding after NEP completion. Fig 2-3 shows that most NEP VWQM programs receive

the majority of their funding from the NEP itself. This situation suggests that a greater

effort is required on the part of the NEP early on in the program to identify alternate

funding sources. The NEP should be considered a launching pad for the program in

terms of funding, but once underway should immediately begin to look for outside

sources. The sooner the program becomes a `self sustaining' volunteer program, the

better for both the NEP which has other funding needs, and the volunteer program itself

which will gain long term funding commitment and independence. This study reveals

that, of the 12 programs completing surveys, only five programs have achieved a level

at which their VWQM program is `self sustaining' (Fig. 3-8). Results also show that the

maturity of a VWQM program has little to do with their ability to be `self sustaining' but

that it depends on finding outside funding early on in the program.

It is up to individual NEPs to determine what level of funding to allocate to their

volunteer water quality monitoring initiatives. However, it would be helpful for NEP's to

carefully consider the funding needs of any such initiatives prior to their initiation.

Because time and resource contraints may limit an analysis of funding needs specific to

VWQM in developing annual NEP budgets, it may be beneficial for future studies to

develop funding allocation guidelines or protocols which would help NEP's to establish

resource allocation both efficiently and effectively. Such guidelines would be

particularly useful for NEP's that are planning to develop VWQM programs but have

not had prior experience in budgeting for this type of activity. The lack of knowledge of
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specific details such as the actual volunteer turnout and volunteer dedication,

community attitude towards water quality monitoring, unforseen logistical problems, etc.

naturally make it difficult for NEP's to allocate appropriate amounts during initial

budgeting. Funding allocation guidelines or protocols could, for instance, outline the

various elements which should be considered in developing a budget for VWQM

programs. Population demographics, specific sampling needs and programs,

community attitude and support are examples of elements which would need to be

taken into account.

In addition to funding, support for a volunteer program can be given as technical

support. NEPs, as with the funding, should again consider themselves a launching pad

for programs in terms of providing technical assistance, but other sources for this

should be sought out from local and state government agencies and universities. Table

2-2 shows that volunteer programs receive a great deal of their technical support from

the NEP and state agencies and only a moderate amount of support from universities

and the federal government. One respondent indicated that universities have also been

extremely helpful when help was solicited, but suggested that further effort could be

made to increase the level of technical input received from universities. There is a

possibility of gaining greater technical support from the private/corporate sector as well,

for instance, by publicly involving companies in volunteer efforts. Private/corporate

sources were only a minor contributor when it came to technical support. Elsewhere

private companies have been extremely helpful in this regard. Motorola, for example, is

a private company that has been active in the Illinois RiverWatch Network in providing

support for volunteer monitoring in the form of monitoring equipment, planning

assistance and promotional support (Illinois RiverWatcher, 1996). There appears to be

potential within NEP volunteer programs to more actively seek out such private support.

Because the NEP will continue to be involved in watershed management after program

funding ends, it is not as critical for VWQM programs to become completely

independent from the NEP with respect to technical assistance than it is with regards to
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funding. However, by soliciting `outside' technical support for their VWQM programs,

NEPs can allocate human resources toward other important topics which cannot be

delegated to `outside sources'.

6.20 Program Implementation

Key Program Element: Volunteer Recruitment. The success of any volunteer monitoring

program is ultimately dependent on the successful recruitment of volunteers. Present

results indicate that there is somewhat of a tendency to overestimate the number of

volunteers that programs ultimately recruit (table 3-1). While NEPs generally rated their

recruitment and numbers of volunteers as `good' to `excellent', the numbers are skewed

slightly toward the `very good' side compared to other questions such as long term

dedication of volunteers (table 3-1) which is seen to lean more toward the `excellent'

side. In other words, a greater number of respondents felt that there is some room for

improvement when it comes to volunteer recruitment success. This apparent tendency

to overestimate recruitment efficiency may result in the drafting of overzealous

sampling programs and objectives which may need to be quickly revised and

consequently result in duplication of effort. It therefore would be a good idea to obtain

an indication of the potential `volunteer base' that exists or could be developed within a

given community even prior to the development of the initiation phase. One way to

gauge the potential for volunteer support in a community can be achieved by means of

executing a pilot project which can, for instance, be funded through a demonstration

project. As recruitment results from such a pilot study can be used to draft more

realistic recruitment goals and general program objectives, other elements can

simultaneously be explored during this pilot project. Examples include any difficulties in

carrying out sampling, field-testing potential equipment to be used in the volunteer

program, and obtaining initial estimates of sampling and natural variances which are
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important in selecting statistical methods and equipment to be used during the next

phase.

Volunteers typically come from a diverse range of backgrounds. In part this diversity is

due to recent efforts that attempt to overcome culture and diversity barriers by

recruiting across all age, race and culture classes (Stapp, 1994; Waters, 1994).

Consequently volunteer programs on basinwide scales have had the effect of uniting

these diverse backgrounds and cultures. Cross culture and cross discipline recruitment

is critical in ensuring ultimate program success. While this study did not examine cross

cultural volunteer composition, results are presented in Figure 2-2 for volunteer

occupation. As can be expected, retired citizens are seen to make up the largest

subgroup of volunteers, followed by corporate/private employees and the category

`other' which includes miscellaneous workers such as fishermen and blue collar

workers as well as elementary school students. All of these categories show that

recruitment is diverse. The only category which did not include many recruits was the

category 'farmers'. It is not clear why farmers do not contribute a greater proportion of

volunteers as many NEPs do have sizeable farming communities within their

watershed. It is important to realize that farmers are an ideal group for volunteer

monitoring, provided that a good working relationship can be established with them.

Farmers can provide valuable water quality data for at least two reasons. First, access

rights to farmland bordering streams or sloughs can be problematic in accessing

predetermined sampling sites. This problem is easily overcome as farmers often have a

stream or water body flowing through or past their property and thus have a potential

sampling site in their `back yard'. Second, data produced by farmers may ultimately

serve to identify farming related problems. If farmers are already involved in the data

collection efforts, they as stakeholders are more likely to work well with agencies in

addressing potential water quality problems. Results show that farmers remain a largely

untapped resource within the NEP. There appears to be potential in the future for
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forging better relationships with the farming community and to promote the concept of

volunteer monitoring among this group.

Parameters Sampled by NEP Volunteer Water Quality Monitoring Programs. The

national monitoring survey conducted by the USEPA in 1992 revealed that the top eight

parameters sampled by estuary monitoring groups are, in order from most to least

measured are temperature, dissolved oxygen, salinity, pH, secchi depth, rainfall,

nitrogen and fecal coliform bacteria. As Figure 3-3 shows, the results of this study are

generally consistent with those of the national survey. The first seven parameters listed

above are also the top parameters sampled by NEP VWQM programs. However,

instead of fecal coliform bacteria, in this study phosphates and submerged aquatic

vegetation tie with nitrogen for eigth and ninth place, followed by litter and garbage in

waterways. Fecal coliforms did not make up as large a fraction of the parameters

examined than this category did in the national survey. Fecal coliforms ranked evenly

with benthic estuarine invertebrates and riparian vegetation. Benthic stream

invertebrates as well as channel morphology and marine bird population surveys were

minor parameters. Most volunteer programs start off by sampling only water chemistry

variables before expanding their activities to include other parameters like benthic

invertebrates and habitat surveys. The results presented in Figure 3-3 are not

surprising when examined in the context of the overall young age of the VWQM

programs in the NEP. Figure 3-8 shows that 10 of the 12 VWQM programs completing

the questionnaire were under five years old and three program were younger than two

years.

Key Program Element: Volunteer Training and Data Quality Assurance. In a

scientifically oriented volunteer water quality monitoring program, the quality of the

program will only be as good as the data generated by the volunteers. Therefore, it is

imperative that programs develop excellent training agendas and QA/QC measures as

well as volunteer dedication to data quality and the program as a whole. The extent to
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which volunteers receive personalized attention, the quantity of time invested in the

training of volunteers, as well as the ongoing control of data quality are elements that

can be used to measure the likelihood of achieving data excellence. To this end, it must

be realized that all programs are unique and that the manner in which programs chose

to train volunteers differ from program to program. Nevertheless, examining the

volunteer program in terms of the above elements provides insight into the level of

confidence that volunteers have for their data.

Programs can train volunteers in one of two main ways. On the one hand, they can

either train volunteers on a one--one basis, spending less hours on training overall but

giving personalized attention to the volunteer or they can establish training groups with

a number of volunteers and conduct training sessions over longer time periods (e.g.

one or two days) in which attention to volunteers is less personalized. Either method

achieves the end result adequately. The question is which method is most efficient at

training volunteers while not compromising data quality. Figure 3-4 shows both the

mean training group size and the time invested on training per volunteer. The figure

shows that volunteers in general are trained in groups but that groups are typically

small (less than 10 individuals). On average, volunteers in NEP volunteer water quality

monitoring programs receive 3.8 hours of training each. However a number of

programs (figure 3-4) only invest approximately one hour of training per volunteer.

The ratio of group size to hours of training received per volunteer can be used as an

indicator of how much personalized attention volunteers are receiving during training. It

is not the place of this study to evaluate each NEPs VWQM program as this is much

better achieved by the programs themselves. Rather, the purpose here is only to

present an idea which may aid in self-evaluation and to give present and future

programs an idea of what other programs are like. The higher the ratio of group size to

hours of training received, the less the amount of `personalized attention' given.

Likewise, smaller ratios would represent greater `personalized attention'. In some
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instances the ratio will be less than one. This ratio results when the number of

volunteers in the training program is less than the amount of training time received by

each volunteer. These instances represent the greatest amount of attention and would

probably result in increased volunteer confidence in analysis and data recording

techniques. Investing more time per volunteer will also give them a better

understanding of why they are measuring each parameter, thereby reinforcing their

willingness to collect quality data. The goal is to not to create `data collecting

machines', but rather to turn citizens into amateur scientists that are aware of their

environment and the data they collect. Another way to examine time investment per

volunteer is to look at the volunteer to volunteer coordinator ratio. As the volunteers

handled by one coordinator increases, personalized attention must certainly decrease

(assuming the same time investment by the coordinator). Again, therefore, the smaller

the volunteer to coordinator ratio, the fewer the volunteers per coordinator and the

greater the amount of `personalized' attention available per volunteer in the program.

Key Program Element: Data Management Strategy. An important component of any

monitoring program, is its data management strategy. Maximizing volunteer data usage

requires that data is incorporated into a database. Such databases can range from

simple spreadsheets which can be used to generate graphical and statistical outputs to

complex systems like geographic information systems (GIS) and regionwide or nation-

wide databases like USEPA's STORET system. Data handling prior to incorporation

into these type of databases is outlined by QA/QC measures and therefore is not

discussed here further. Nearly all VWQM programs examined in detail (10 out of 12)

had established adequate QA/QC protocols. Figure 3-6 illustrates the types of

strategies NEPs are using for managing their volunteer data. Global positioning

system (GPS) technology is becoming an increasingly popular means to locate stations

in scientific sampling programs. As many databases like geographic information

systems (GIS) require point locations to be input as point coordinates such as latitude-

longitude, GPS is often used to increase the accuracy of these coordinates and to
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enhance compatibility among data sources (Stimson, 1994) As Figure 3-6a shows, one

half of the 12 programs responding in full to the survey indicated that they are using

GPS technology to locate station locations. Figure 3-6b indicates that the nine of the 12

responding programs are using or are in the process of developing a GIS database. A

number of these programs appear to make use of a state agency's GIS. Given the

tremendous financial costs and human resources required to operate such systems, it

has been recommended for volunteer programs attempt to make use of existing GIS

systems, rather than developing new ones (Stimson, 1994) and to seek support from

corporations, nonprofit groups and state universities for GIS development.

To maximize access to volunteer data, it is valuable for volunteer programs to have

their data incorporated into state and federal agency databases. Figure 3-6c and d

illustrates to what extent this has occurred. Nine of the 12 programs completing the

survey expressed that their data was currently being input into state agency databases

while only two programs currently have their data input into USEPA's STORET

database (figure 3-6d). One program indicated that they would like to see their data

input into USEPA's nation-wide database, but that better relationships would need to

be established between NEPs and the USEPA in this regard. That only two programs

currently make use of STORET for incorporating their data suggests that this is indeed

the case. Incorporating volunteer data into a nation-wide water quality database is

important for a number of reasons. First, it would seem logical for federal programs like

the National Estuary Program to make the results of individual NEP programs available

on a nation-wide basis so that fellow NEPs as well as other estuaries have access to all

estuarine data stemming from the NEP. Second, one of the goals of the NEP is to

provide comparative information which can be used regionally and nationally in

assessing the health and water quality trends of nationally significant estuaries

(USEPA, 1992). From this point of view, the incorporation of NEP data into the nation-

wide database seems crucial. Third, ongoing efforts by the Intergovernmental Task

Force on Monitoring (ITFM) to increase comparability among state and federal
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databases as well as their efforts to assimilate state-specific data to address nation-

wide water quality concerns (Powell, 1995) would greatly benefit from the incorporation

of NEP volunteer data into a Nation-wide databases like STORET.

Efforts to make estuarine data nationally available are already underway in other

regards as well. During the Third National Citizen' Volunteer Water Monitoring

Conference, an ad hoc group was established to determine the feasibility of developing

a `Coastal Reference and Retrieval System' (Pawlukiewicz et al., 1992) which would

serve as a clearinghouse for coastal-related data and information. This idea originated

from the need for (1) greater access to state and federal agency water quality

databases and (2) a more user-friendly format for the database such that any volunteer

or individual requiring access would be able to use it. Such a comprehensive estuarine

database would clearly be useful for coastal resource management entities. It is likely

that data collected by NEP volunteer monitoring programs would comprise a sizeable

portion of such a database. However, until such a database is established, greater

efforts by the USEPA and NEP to incorporate volunteer data into STORET will at least

ensure that their data are made nationally available via more traditional databases.

Key Program Element: Networking and Among-NEP Communication. Networking

among water quality agencies and volunteer programs can also contribute towards

greater information sharing and data dissemination. Ten of the 12 programs used for

the analysis are networked to various extents with similar programs (figure 3-7). The

number of volunteer water quality monitoring groups NEP VWQM programs are

regularly in contact with (figure 3-7) is a function of the number of volunteer programs

or non profit groups in the region. For this reason, values in Figure 3-7 fluctuate

tremendously between over 100 programs and 1 program. The fact that Ten of the 12

NEP VWQM programs completing the survey also felt that there was potential to

expand to a statewide level (table 5-1), indicates that networking is, and will continue
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to be, a very important component in the development of NEP associated volunteer

programs.

While networking regionally appears to be effective, all NEPs completing the survey

felt that greater networking should occur among the NEPs themselves. Indeed, it is

mainly for this reason that the present survey was conducted. NEPs are often not

aware of what other NEPs are undertaking with regards to volunteer monitoring. Thus

NEPs would benefit greatly from improved channels of communication in the areas of

program development (program initiation), program implementation and data sharing.

Because NEPs have both certain goals and program characteristics in common,

communication among NEPs with respect to volunteer monitoring is an extremely

important element which to date has not been satisfied. While it is true that NEPs have

been successful in establishing volunteer monitoring programs and in working with

preexisting monitoring programs, improving communication among NEPs will certainly

streamline the process of VWQM program initiation and implementation. This is

particularly true for future NEPs. Furthermore, it seems at the very least, necessary to

educate NEPs nation-wide about what peer programs are doing in the area of volunteer

monitoring.

6.30 Program evaluation

Volunteer monitoring programs are subject to significant fluctuations in funding and

support. Therefore, continuous evaluation and redefinition of program elements are

necessary. The entities involved in this ongoing program evaluation should represent

all the major stakeholders in the program. For the NEP, this would involve the USEPA,

NEP staff, the technical advisory committee (TAC) responsible for the technical

directions of the program, the state agency or agencies that are involved in developing

QA/QC measures, the volunteers themselves and any other agencies or groups that

are in some way involved. Figure 4-1 shows that not all NEP VWQM programs involve
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all of the above entities in the evaluation of their program. In fact only two NEP VWQM

program did so, whereas the remaining programs involved three or less of these

groups. While it is ultimately up to individual NEPs and their associated VWQM

programs to identify participants in such evaluations, one group is particularly well

suited to be involved in the evaluations regardless of the other participants. These are

the volunteers. Volunteers should be involved in providing input in the evaluation

process for three reasons. First, since volunteers actually carry out the sampling and

are out in the field more than scientific staff, they may in fact be most qualified in

knowing whether certain program elements are in need of revision. Second, as

generally nonscientific members of the team, volunteers may provide unique `outsider'

perspectives to the otherwise scientific body of evaluators. Third, because the NEP has

a mandate for strong public involvement and because citizens themselves are at the

heart of successful NEP programs, citizen input should be required in all three program

components, i.e. initiation, implementation and evaluation. Figure 4-1 shows that

programs appear to recognize the importance of incorporating volunteers in this

respect. Six programs are soliciting input from volunteers in their evaluations. While

this is lower than what one would expect, they are the group involved most consistently

in evaluations. Nevertheless, one VWQM program surveyed had not even considered

involving volunteers in the program evaluation. Another identified that volunteers were

involved informally in the process but were not directly contacted for input. Should

these latter responses reflect other NEP situations as well, the indication would be that

volunteers may not be involved in program evaluations on the level that they should

perhaps be.

7.00 CONCLUSIONS AND RECOMMENDATIONS

Results of this study indicate that NEPs have in general been successful in establishing

volunteer water quality monitoring programs. Nevertheless, a number of conclusions
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can be made about the strengths and weaknesses of NEP volunteer water quality

monitoring programs.

Strengths:

1. Quality assurance and Quality Control Measures were among the most successful

components of VWQM activities. Nearly all NEPs with VWQM programs had strong

QA/QC plans and the majority of NEP volunteer programs had EPA approved Quality

Assurance Project Plans (QAPPs)

2. NEPs appear to have strong volunteer training programs. Their resource

commitment to training volunteers is generally good and NEPs have made use of EPA

guidance in developing training manuals and important aspects of their volunteer

programs.

3. Data collected by volunteers is, in the majority of cases, already used for

management purposes. The data is typically input into state agency water quality

databases

4. Data management strategies for volunteer data are strong and in many cases

involve the use of modern technology (i.e. GPS,GIS), showing that NEPs are

progressive in this regard

Weaknesses:

1. One of the major concerns identified in the present study is the decided lack of

communication among the various NEPs with respect to volunteer water quality

monitoring.

2. The commitment of long-term Funding for VWQM programs from sources other than

the NEP is a problem. Without strong funding support from state, local and/or private

sources, there is no guarantee ensuring that these new VWQM programs will remain

permanent features of the community.
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3. Data distribution on a national basis is not yet occuring to any great extent. The

EPA's STORET database is as yet grossly underutilized by the NEP for input of

volunteer-collected data.

4. A number of program elements have `fuzzy' definitions at the beginning stages of

NEP volunteer water quality monitoring programs. Noteworthy are the inadequate early

definition of goals and objectives, particularly the choice of statistical methods and the

laying out of testable hypotheses.

5. Volunteer Recruitment Initiatives currently appear overly optimistic. Results suggest

that further work may be necessary to improve `tapping' of the volunteer base.

Furthermore, farmers, in particular, are an underrepresented group of volunteers in

NEP volunteer water quality monitoring programs suggesting that more effort is

required to solicit the help of this volunteer sector.

Recommended Future Directions NEPs Should Take With Respect to VWQM

1. Encourage VWQM programs to clearly outline the three major program elements,

initiation, implementation and evaluation and all sub-elements as discussed above and

listed in Table 3. Whenever possible, pilot projects should be carried out to allow better

definition of objectives, selection of statistical methods and testable hypotheses at the

start of the main volunteer program.

2. Establish channels of communication among NEPs and their associated VWQM

programs. This would include development of resources like an Internet web site which

would be geared towards carrying electronic versions of NEP documents and

exemplary VWQM manuals, graphics, protocols & recommended standard procedures

and monitoring equipment as well as any other information beneficial to water quality

monitoring programs. Communication and networking among NEP VWQM programs

can also be achieved through Internet discussion forums.
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3. Encourage standardization of procedures and equipment, whenever possible, to

maximize regionwide and nation-wide comparability of results. This can be achieved

through improved communication and information dissemination among NEPs and

continued networking with regional volunteer groups.

4. Develop a better relationship with the USEPA with regards to data sharing and

acceptance of volunteer data into USEPA's STORET data management system.

Explore possibilities in this regard with other federal agencies and the use of alternate

national databases.

5. Expand the role of volunteers beyond the data collection stage to include their

involvement in program evaluation and data management. This will accomplish two

things. First, it would provide a more comprehensive review of the volunteer program.

Second, knowing that their input is valued among resource scientists creates a sense

of importance among volunteers which will help reinforce long term volunteer

commitment to the program.

6. Identify alternate funding sources other than the NEP itself such that volunteer

programs become financially integrated with other agencies or institutions. Identifying

funding sources as early as early in the program as possible will ensure that VWQM

programs under the NEP become 'self sustaining' programs prior to the termination of

funding from the NEP.

7. Attempt to increase volunteer recruitment success. This may involve soliciting the

help of farming communities as potential volunteers, as this group is well suited for

VWQM activities but has thus far has remained a virtually untapped resource in this

regard.
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Additional Research Needs:

This study served as a primer for future studies of VWQM programs in the NEP.

Specifically, future studies should address:

How effective VWQM programs are from standpoints other than NEP staff who

are directly involved in the VWQM program. Questioning volunteers, for instance,

would provide valuable input with respect to the quality of training programs, user-

friendliness of manuals and equipment as well as the volunteers' comprehension of

general program objectives and significance of their activities.

The development of funding allocation guidelines or protocols for volunteer

water quality monitoring programs and their budgeting.

How well NEP's are evaluating their VWQM programs. Because this study did

not examine in detailed fashion how evaluation of VWQM programs was being

achieved, further study on this topic is warranted.

Why the EPA has not been more active in accepting NEP volunteer-collected

data. Present studies indicate that state agencies have largely accpeted volunteer

data for incorporation into databases and management purposes. However, the

question remains as to why the EPA has not been as active in this regard.
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ration of le major
g the diff hases of

Description of NEP
Phase

Examine Existing Volunteer Efforts
Determine Capacity for Cooperation within and among existing programs and with NEP
Determine Level of Support for volunteer
monitoring

Examine existing agency and volunteer collected data for quality, spatial & temporal
coverage, QA/QC, etc.
Redirect or refocus local VWQM program(s) to: fill existing data gaps for development o
CCMP or,
Initiate VWQM program if not yet in existence to address identified data gaps

Developmen Ongoing VWQM program implementation & reevaluation/refocusing to optimize
use of resources and ensuring maximum usefulness of data

Implementat Ongoing VWQM program implementation reevaluation/refocusing to optimize use of
resources and ensuring maximum usefulness of data

Redirect/Refocus VWQM program(s) to: address goals and objectives of CAMP and
supplement ambient monitoring program under CCMP

TABLE 1. Illust possib steps that may be taken by a VWQM program
durin erent p an NEP.

Phase I
Management Conference 1.

2.
3.

Phase 11

Characterization 1.

2. f

3.

Phase 111
CCMP t 1.

Phase IV
CCMP ion 1.

2.



SECTION TITLE COMPONENTS

GENERAL INFORMATION Program Size
Training
Composition
Timing
Objectives
Duration
Networking
Institutionalization
Funding
Support
Recruitment
Program Success
Quality
User Friendliness

2 TECHNICAL INFORMATION Objectives
Level of Technology
Used
Data Quality
Guidance
Data Use
Volunteer Manual
Program Evaluation
Procedure/Equipment
standardization
Type of Data
Collected

'IN YOUR OPINION
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Table 2. General Composition of the NEP Volunteer Water Quality Monitoring
Questionnaire



Evaluati
Quality

Pr. cram Instiatlo Identification of relevant problems 3a Volunteer recruitment goals and
Establishment of clear & concise objectives
sampling goals, objectives & Ability to meet sampling goals &
hypotheses objectives in context of:
Establishment of recruitment goals recruitment & training success,
Development of training manual data quality, volunteer commitment
and materials Validity of current sampling goals,
Development of QA/QC plan objectives, sampling design,
Identification of funding and QA/QC measures, statistical
technical support sources methods, performance criteria

Incorportation of volunteer data into
central agency database(s) &Pti Active recruitment & training of actual use in resource
management problems

Periodic evaluation of,, Supervision of trained volunteers hort and long term funding
prospects

and continued QA/QC Successful networking and
Data management & incorporation communication of results and
of volunteer data into databases methodologies with other programs
Ongoing encouragement and
recognition of volunteer efforts
Ongoing networking efforts with
similar programs and relevant
agencies
Integration and institutionalization
of program in local community

Table 3. Phases and Essential Elements in ng the
Effectiveness of a Volunteer Water Monitoring Program

Ensure ongoinq monetary support
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in the EP

Overall EPA
Evaluation of

Initiation

Evaluation_j .4

- 0
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Evaluation Implementation

Implementation

CCMP Develop
Implementation
Begin "Action N

Diagram `Adaptive
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NEP Nomination
Establishment
Phase I: Management

Conference
Phase II: Characterization

Examination of Overall Program Quality
Ambient Trends Monitoring

VWQM Program

ment &

ow" Agenda

Figure 1. Illustrating the Nature of the Management' concept as it applies the National Estuary
Program the present study fits into th
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Panel 1: Classification of NEPs with respect to Volunteer Water
Quality Monitoring Efforts

Fig. 1-1. Number of NEPs wit Associated Volunteer Water Quality Monitoring
Programs
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Panel 1 (cont): Classification of NEPS with respect to Volunteer
Water Quality Monitoring Efforts

Fig. 1-2. Number of NEPs Associated with Preexisting VWQM Programs
versus Number of NEPs Having initiated New VWQM Programs
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currently exists
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Tampa Bay
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Classification of NEPs
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No NEP Assoc.
VWQMP
program

currently exists
but is

planned for
the future
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with N E P

Bar.-Terebonne Santa Monica
L. Columbia River Narragansett
Sarasota Bay
New Hampshire
Charlotte Harbor
Mobile Bay
San Juan Bay
Maryland Coastal B

NEP Associated
VWQMP

exists and
was expanded
by NEP from
an existing

program

Corpus Christi Bay
Morro Bay
Massachusetts Bay
Barnegat Bay
Galveston Bay
Indian River Lagoon
Puget Sound
Buzzards Bay

NEP Associate
VWQMP

exists and
NEP initiated
the program

Casco Bay
Tlllamook Bay
San Francisco
Casco Bay
Peconlc Bay
Albemarle-Pamllco S.
Delaware Inland Bays

that Exists with Voluntee
in the Local Watershed.

Panel 1 (cont.): with respect to Volunteer Water
its

Bay
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d

Figure 1-3. Classification of NEPs by type of relationship r
Water Quality Monitoring Programs (VWQMP)
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Panel 2: Program Initiation

Fig. 2-1. Number of NEPs Initiating VWQM Activities at Each of the
Four Phases of the NEP
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Panel 2 (cont.): Program Initiation

Fig. 2-2. Chart Showing Number of VWQM Programs Outlining
Objectives and Goals for Program Components Clearly
and Concisely at the Start

monitoring objectives
performance criteria
testable hypotheses
statistical methods
analytical methods
QA/QC measures
sampling design
sampling objectives



69

Panel 2 (cont.): Program Initiation

Table 2-1. Responses to Questions Concerning Development
of a QA/QC Plan
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Panel 2 (cont.): Program Initiation

Table 2-2. Responses to Questions Concerning Development of
the Training Manual, Materials and Program
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Panel 2 (cont.): Program Initiation

Table 2-2 (cont.). Responses to Questions Concerning Development
of the Training Program and Manual

Note:

1=excellent, 2=very good, 3=good, 4=fair, 5= poor
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Panel 2 (cont.): Program Initiation

Fig. 2-3. Funding Amount for NEP VWQM Programs by Source
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Panel 3: Program Implementation

Fig. 3-1 No.of Active Volunteers in NEP Volunteer Water Quality
Monitoring Programs
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Panel 3 (cont.): Program Implementation

Table 3-1. Success of Volunteer Recruitment as Determined by Predicted
Versus Current Number of Volunteers in Program and by Volunteer
Dedication to the Program

Note:

1=excellent, 2=very good, 3=good, 4=fair, 5= poor
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Panel 3 (cont.): Program Implementation

Fig. 3-2. Composition of the VWQM Program by Volunteer Occupation
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students
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Panel 3 (cont.): Program Implementation

Fig. 3-3. Water Quality Information Collected by NEP Volunteer Monitoring Programs
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Panel 3 (cont.): Program Implementation

Fig. 3-4. Average Group Size and Time spent on Training Per Volunteer

B
am

eg
at

 B
y

B
uz

za
rd

s 
B

ay

C
as

co
 B

ay

C
or

pu
s 

C
hr

is
ti

D
el

aw
ar

e

In
la

nd
 B

ay
s

z m v G
al

ve
s 

on
 B

ay

In
di

an
 R

iv
er

M
on

o 
Sa

y

P
ug

at
 S

ou
nd

S
an

 F
ra

nc
is

co

T
iil

la
m

oo
k 

B
ay



78

Panel 3 (cont.): Program Implementation

Fig. 3-5. Volunteer to Volunteer Coordinator Ratio in NEP Volunteer Programs
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Panel 3 (cont.): Program Implementation

(b)

(d)

Fig. 3-6. Elements of Data Management. (a) Number of Programs Using GPS
Technology in Determining Station Locations (b) Numberof Programs using a
GIS for Data Management (c) Number of Programs with Data Currently Being
Incorporated Into State W/Q Database (d) Number of Programs with Data
Currently Being Incorporated into EPA's STORET Database
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Panel 3 (cont.): Program Implementation

Fig. 3-7. Number of Volunteer Programs which are Currently `Networked' with NEP
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Panel 3 (cont.): Program Implementation

Fig. 3-8. Age of NEP VWQM Programs and Ability to be `Self Sustaining' without
Requiring the Involvement of the NEP (Red Bars = 'Self Sustaining'
Programs)
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Panel 4: Program Evaluation

Fig. 4-1. Entities Involved in Periodic Program Evaluation.

NEP staff

Volunteers
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APPENDIX I: QUESTIONNAIRE
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National Estuary Program
Volunteer Water Quality* Monitoring Program

Questionnaire

This questionnaire is 13 pages in length and contains a total of 69 questions laid out
in three sections:

Section 1: General Information 40 questions
Section 2: Technical Information 21 questions
Section 3: In your opinion... 7 questions

The telephone interview should take no more than 1 hour of your time. I would also
appreciate any additional information you could provide that would be useful in my
analysis of the status of volunteer water quality monitoring programs within the
National Estuary Program.

Name of Estuary Project/ Program
Date of establishment of your NEP
Name of Project/ Program Director
Date of questionnaire completion
Name and contact of person completing
questionnaire

If you have any questions concerning this questionnaire, or would like to make any
suggestions, please do not hesitate to contact me.

Leo M. Rebele
Address: 4619 NE 112th Ave. #P203
Vancouver, WA 98682
Contact number: (360) 883-0876
FAX Number: same (please call ahead)

e-mail: rebele@ix.netcom.com
Irebele@oce.orst.edu

* water quality here is meant to include water chemistry as well as other environmental parameters & variables
like vegetation, organisms etc. which contribute to the condition of a water resources.
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Section 1: General Information

Please answer the following questions:

1) a. Has your NEP developed or is your NEP associated with some type of citizen
volunteer water quality monitoring (VWQM) program?

yes /no
b. If not, please indicate reason(s) why not

c. Does your NEP have another type of volunteer environmental program (e.g.
beach cleanup groups)?

Note: if your NEP does not have a volunteer water quality monitoring program
there is no need to continue filling out this questionnaire. Simply return it to the
address on the last page.

2) What is/are the name(s) of the volunteer program(s)?

3) Who is/are the person(s) in charge of the program?

Name Name
Title Title
Telephone Number Tel:
E-mail E-mail

4) a. If your NEP developed its own volunteer monitoring program, independently of
other volunteer groups (but not counting technical support potentially offered by
other groups) ....................................................PLEASE GO ON TO SUBSECTION 1

b. IF your NEP co-ordinated existing volunteer monitoring programs to achieve its
objectives and goals .........................................PLEASE GO ON TO SUBSECTION 2

SUBSECTION 1

5) Please indicate why your NEP chose to develop its own volunteer monitoring
program
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6) a. Is your VWQM program associated with another agency or environmental
group?

yes / no
b. If so, who is that agency/group and how is it

7) Prior to starting your VWQM program, did your NEP carry out a pilot volunteer
monitoring program yes / no

********** PLEASE CONTINUE ON TO SEC. 1: Q 12 (PAGE 5)

SUBSECTION 2

**********

8) What characteristics of the existing VWQM program(s) did you find particularly
conducive to coordinating existing VWQM programs with the NEP, rather than
forming a new monitoring pogram?

9) Please describe the nature of your relationship with the preexistng VWQM
programs (e.g. support, dialogue/open communication, look up to NEP for expertise)

10) Please estimate the level of involvement (on a scale of 1 to 5) your NEP has
with the VWQM program with respect to:

development/refinement of objectives
technical input (e.g. QA/QC)
recruitment of volunteers
training of volunteers

1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5

11) In the beginning, how difficult was it (on a scale of 1 to 5, with 1 being easy) to
obtain the cooperation of the existing VWQM program(s) in working with your NEP
office to:

a. adopt specific sampling/monitoring objectives
of interest to the NEP? 1 2 3 4 5

b. adopt specific methods and equipment specified
by the NEP 1 2 3 4 5

c. adopt more stringent QA/QC protocols 1 2 3 4 5
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Please answer the following questions concerning:

PROGRAM SIZE
12) How many volunteers are there in the VWQM program?

13) a. How many paid volunteer co-ordinators are there in the VWQM
b. How many of them are full-time employees?

14) How many volunteer mentor scientists) are there in the VWQM program that
aid in the training of volunteers?

TRAINING
15) a. Are the volunteers trained in groups?

b. What is the average group size?
yes / no

16) On average, how many hours of training does each volunteer receive prior to
sampling ?

17) Do leaders of the VWQMP ever attend EPA sponsored workshop or training
sessions?

18) Have leaders of your VWQMP ever attended the biannual National Citizen's
Volunteer Water Monitoring Conference?

COMPOSITION
19) Out of the number of total volunteer monitors given in question 12, how many
are:
teachers members of environmental groups
high school students retired citizens
college students farmers
corporate employees (e.g. from a private company)

TIMING
20) How far into the project/program was your volunteer monitoring program initiated
or integrated with existing VWQM programs?

year 1 year 2 year 3 year 4 later

1 a mentor scientist is a trained volunteer with monitoring experience who can aid in the training of
beginner volunteers
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21) During what phase of your NEP was the volunteer monitoring program initiated,
or integrated with existing VWQM programs?

I Management Conference
11 Characterization
III CCMP development
IV CCMP implementation

OBJECTIVES
22) Describe what the main objectives of your VWQM program
are

DURATION
23) How long is it anticipated that the volunteer monitoring program will continue?

indefinately 2 yr 4 yr
1 yr 3 yr yrs (please specify)

NETWORKING

24) Is the VWQM program networked2 with similar programs within or outside the
NEP such that there are open channels of communication and support among NEP
volunteer monitoring Projects/Programs?

yes / no
If so, how many programs are you currently in contact with?

INSTITUTIONALIZATION
25) Describe how is the VWQM program integrated with other agencies or
organizations

FUNDING
26) What is the total operating budget for the VWQMP?

27) How much funding does the VWQM program receive from the NEP directly?

28) For the funds not received from the NEP, where does the remaining funding for
the VWQM program come from? Please indicate what percentages come from:

Local Corporate/private
State University
Federal Other Please specify

source

2 'networked' here means that other volunteer monitoring groups are regularly consulted
for expertise, aid and data sharing and information dissemination.)

90



On a scale of 1-5 where

1 = EXCELLENT
2 = VERY GOOD
3 = GOOD
4= FAIR
5 = POOR How would you rank....

EXCELLENT POOR
Ranking:

SUPPORT
29) the general attitude of the community toward

the volunteer water quality monitoring program? 1 2 3 4 5

30) the level of technical support the VWQM
program receives from:

EPA 1 2 3 4 5
State agency 1 2 3 4 5
local governmental sources 1 2 3 4 5
NEP 1 2 3 4 5
Universities 1 2 3 4 5

31) the level of volunteer support from the
business, corporate and private enterprise
community? 1 2 3 4 5

RECRUITMENT
32) the success of your volunteer recruitment

initiatives based on:
a. predicted versus current number of volunteers
in the program? 1 2 3 4 5

b. the long-term dedication of volunteers to your 1 2 3 4 5
program

SUCCESS
33) the likelihood of the volunteer water quality

monitoring program meeting the objectives 1 2 3 4 5
laid out at the beginning of the program?

34) the overall success of the volunteer water quality
monitoring program to date,
all aspects considered? 1 2 3 4 5
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QUALITY
35) the overall quality of the data collected 1

by volunteers?

36) The quality of the data collected by high school
students as compared to the data collected by other
volunteers? 1

37) the quality of your volunteer training program? 1

38) the logistics of organizing the volunteer monitoring
program (e.g. equipment org.&maint.,
transportation of volunteers etc.)? 1

USER FRIENDLINESS
39) the VWQM manual in terms its user friendliness? 1

40) the equipment used in the VWQM program in
terms of its user friendliness? 1

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5
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Section II: Technical Information

Please answer the following questions regarding:

OBJECTIVES
41) Prior to implementation of the VWQM program or integration with existing WQ
monitoring programs, were goals and objectives for the following components laid out in
a clear and consistent manner?

monitoring objectives yes / no
performance criteria yes / no
testable hypotheses yes / no
statistical methods yes / no
analytical methods (lab & field sampling procedures) yes / no
QA/QC measures yes / no
sampling design (station selection, frequency, duration etc.) yes / no
sampling objectives yes / no

42) Since implementation of the VWQM program or integration with existing WQ
monitoring programs, have the goals and objectives for any of these components
been changed due to periodic program evaluation?

monitoring objectives yes / no
performance criteria yes / no
testable hypotheses yes / no
statistical methods yes / no
analytical methods (field & lab sampling procedures) yes / no
QA/QC measures yes / no
sampling design (station selection, frequency, duration etc.) yes / no
sampling objectives yes / no

43) At the current stage of the VWQM program are the goals, objectives and/or
guidelines still valid for the following components?

monitoring objectives yes / no
performance criteria yes / no
testable hypotheses yes / no
statistical methods yes / no
analytical methods (field & lab sampling procedures) yes / no
QA/QC measures yes / no
sampling design (station selection, frequency, duration etc.) yes / no
sampling objectives yes / no

44) Were monitoring specialists or experts employed during development
of the objectives, goals and sampling regime? yes / no

93



45) At the current stage of your program, does it seem that your program
will realize a level of data completeness3 > 80 % ? yes / no

LEVEL OF TECHNOLOGY USED
46) Have the precise locations of sampling sites at which volunteers collect data

been determined with the use of a Global Positioning System (GPS)
yes / no

a. If so, specify the level of precision used
b. If not, how have precise locations been determined

and what level of precision is used?

47) a. Is the data collected by volunteers eventually integrated into a
Geographic Information System (GIS)?

yes / no
b. If no, what type of database is used for the data?

DATA QUALITY
48) A stringent QA/QC plan has been set up to ensure that

only scientifically valid data is collected and integrated into the database
yes / no

49) Were Environmental Protection Agency (EPA) protocols adopted in
developing the QA/QC plan yes / no

50) a. Do your volunteer scientists and or general public have access to your
Geographic Information System (GIS)? yes / no

b. If so, are there controls in place to prevent data manipulation by
unqualified individuals? yes / no

51) Is there a continuing program to ensure that volunteers are aware of the
importance of superior-quality data? yes / no

52) a. Has the Environmental Protection Agency (EPA) has approved some
volunteer data for entry into the STORET database?

(please specify which data variables were approved)
yes / no

b. Has your state agency equivalent to the EPA approved some volunteer
data for entry into their regional database? yes / no

3 completeness is the amount of valid data obtained compared to the amount
expected to be obtained as specified by the original sampling objectives.
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DATA QUALITY (cont.)
53) Has your VWQM program been successful in achieving the QA/QC

objectives for the following water quality variables?
Water depth yes / no
Dissolved oxygen: yes / no
Temperature: yes / no
Turbidity: yes / no
pH: yes / no
Salinity: yes / no
Alkalinity yes / no
Conductivity: yes / no
Total phosphorus yes / no
Nitrate nitrogen: yes / no
Precipitation yes / no

GUIDANCE
54) a. Was Environmental Protection Agency (EPA) guidance adopted in

developing the VWQM program yes / no
b. If yes, which documents were used?

Volunteer water monitoring: A guide for state managers
Volunteer estuary monitoring: A methods manual
Office of Water NEP monitoring guidance
Other

(specify)

DATA USE
55) The volunteer-collected data will be/has been used to (please check):

i) fill data gaps in historical reconstruction studies
ii) provide data which aids in the characterization of

estuarine resources
iii) help collect data on baseline environmental conditions

against which future changes in estuarine conditions
will be evaluated

iv) augment data collected by local, state and federal agencies
by improving data completeness and power to resolve
environmental trends

v) educate citizens about water quality and stewardship
of their environment
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VOLUNTEER MANUAL
56) a. Did your NEP develop its own volunteer water quality manual? yes / no

b. If no, what manual was used
c. If yes, would you have found it useful to have an electronic version of

a generic NEP volunteer monitoring manual available? yes / no

PROGRAM EVALUATION
57) a. Does the VWQM program undergo periodic evaluation? yes / no

b. If so, who is involved in the evaluation? (please check off)

NEP staff Agency responsible for QA/QC specifications (e.g. EPA)
Volunteers Other local, state or federal agencies
STAG monitoring managers

PROCEDURE/EQUIPMENT STANDARDIZATION
58) a. In order to reduce compilation time for the volunteer water quality

monitoring manual as well as general preparation time for training
programs, do you think that water quality test kits (e.g. Lamotte) and
procedures should be more standardized among the NEP's?

yes / no
b. In order to improve data comparability among NEP's regionally and

nationally, do you think that equipment and methods should be more
standardized for NEP's? yes / no

59) What type of equipment does your volunteer monitoring program use for
measuring:

(Please specify model and make of kit or equipment)

Water depth
Dissolved oxygen:
Temperature:
Turbidity:
pH:
Salinity:
Conductivity:
Alkalinity
Total phosphorus
Nitrate nitrogen:
Precipitation
Other:

TYPE OF DATA COLLECTED
60) a. Do your volunteers collect data concerning:

water chemistry
submerged aquatic vegetation (SAV)

yes / no
yes / no
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riparian vegetation yes / no
stream channel morphology yes / no
wetland/mangrove vegetation yes / no
benthic stream invertebrates yes / no
benthic estuarine invertebrates yes / no
litter & garbage in waterways yes / no

b. Do you have separate training programs for training volunteers to
collect the above information? yes i no

If so, please specify programs

61) Please indicate which of the following three scenarios applies to your VWQM
program:

1) Volunteers collect samples but analysis is by EPA, state agency
or University Lab

2) Volunteers collect and analyze samples
3) Volunteers conduct chemical anlyses but no samples are

taken from site
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Section III: In Your Opinion....

Please answer the following miscellaneous questions:

62) Is the VWQM program sufficiently established or integrated with supporting
insitutions (e.g. EPA, state agencies, local supporting organizations) that it will
continue on its own momentum upon dissolution of your NEP?

yes / no

63) Do you feel that there should be a further expansion of volunteer water quality
monitoring programs in your state such that a regional `web' of water quality
monitoring programs is established?

yes / no

64) a. Do you believe that your volunteer water quality monitoring program was
initiated at an optimal time in your National Estuary Program?

yes / no

b. If not, when do you think that it should have been

65) In order to improve channels of communication among NEP's, do you think that
there should be a better effort to network the various volunteer water quality
monitoring programs in the National Estuary Program (e.g. expanding NEP intemet
resources?)

yes / no

66) Do you see potential for expanding your volunteer monitoring program beyond
your
local NEP jurisdictional region or integrating it with existing statewide/regional
volunteer monitoring programs after your NEP has been completed?

yes / no

67) a. What do you consider to be the greatest hindrance in your VWQM program to
eventually achieving the goals and objectives laid out during the beginning phases
of your program?

b. What can be done to improve this?
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68) If you can think of one thing that has helped your VWQM program move towards
achieving the goals and objectives laid out in the beginning phases of your program,
what is it?
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Appendix II: NEP Volunteer Water Monitoring Fact Sheets
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I Albemarle-Pamlico Sound Estuarine Study

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:

Luanne Moore tel: 919/3281747 (volunteer coordinator)
Joan Giordino tel: 919/946-6481 (public outreach)
Albemarle-Pamlico Sound Estuarine Study
Division of Water Quality Planning Branch
P.O. Box 29535
Raleigh, N.C.

Program Overview:

Program Apspects
Date of NEP 'kickoff' or initiation
NEP priority problems
NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)

Annual budget
Number of volunteers
Water chemisrty parametersfvariables sampled

Other Parameters & Variables sampled

Description
1987

Loss of wetlands, erosion
Yes
Yes
Year 1
Albemarle-Pamlico Citizens
Water Quality Monitoring
Program
$66,000 (50$ Fed/ 50% State)
187

DO, Temp, depth, Turbid,pH,
Sal, Precip. coliform bacteria
Submerged Aquatic Vegetation
Riparian Vegetation Mapping

Summary of NEP Relationship with Volunteer Monitoring Efforts
The Albemarle-Pamlico Sound Estuary Prrogam established its own volunteer
monitoring program primarily because an organized one did not exist in the region.
The Albemarle Pamlico Citizen Monitoring Program (APCWQMP) is asscociated
with the Division of Water Quality (DWQ) and the Division of Environmental
Managment (DEM) as well as numerous environmental groups, including
PamlicoTar River Foundation, Save our Sound, Arrowhead Beach Homeowners
Association, Neuse River Foundation (NRF), North Carolina Coastal Federation and
Cape Fear River Watch. This diverse relationship results from the fact that most
volunteer monitors are members of these environmental organizations. Integration is
also achieved by working with DWQ with respect to logistics (accessing stations).

I
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Funding is provided principally through the NEP, but the US Fish and Wildlife
Service also aids by providing program supplies to the monitoring effort. Data
collected by the volunteers are incorporated into a statewide GIS database. Thus
far, no data has been accepted into STORET, the USEPA's nation-wide water
quality database. Data generated will be used by management staff to aid in the
assimilation of baseline enviromental data, augment data collected by local, state
and federal agencies and to educate citizens about water quality and environmental
stuartship.

Current Problems in Achieving Program Objectives
The NEP has expressed concern over the longevity of the program due to almost
complete financial dependence on the NEP. Also, data acceptability is still a
problem among state agencies. Although much of the original resistance from these
agencies toward acceptance of volunteer data has been overcome, this remains a
continuing obstacle for the volunteer program. Longterm dedication and
commitment of volunteers has been mentioned as another element that could be
improved upon. Finally, the NEP believes that there should be more standardization
of tests to improve comparabality of volunteer programs within the state.

"In the first year of APES, Pamlico Tar River Foundation (PTRF) designed and
implemented a pilot program for water quality monitoring using volunteers in the Tar-
Pamlico basin. The Citizen Program for the Chesapeake Bay served as a model and
area scientists were consulted. In April 1988, sixteen trained and equipped
volunteers began weekly sampling following strict procedures for measuring water
and air temperatures, nutrients, pH, dissolved oxygen, salinity, and alimit of visibility.
The monitoring efforts of the Citizen's group were closely tied with those of Division
of Environmental Management (DEM) and USGS. Standardized forms were mailed
to the project coordinator for verification and entry into a computer database which
is compatible with the state and federal agencies. Periodic 'quality control sessions'
were held to review procedures, conduct quality control exercises, and assess the
precision of the data. Citizen's results were found to fall within the same range of
accuracy and confidence as those of DEM. Approximately 66 sites throughout the
study area were monitored weekly by more than 80 volunteers. ." (APES 199 -
http://www.epa.gov/nep/projects/albemarle.html)

Future Prospects for VWQM in the Watershed
Future directions for the project include attempts to coordinate volunteer monitoring
more on a statewide basis and to work towards obtaining consistent and
comparable data which can be entered into the the DWQ database. Obtaining
funding from the state in the future is deemed important for the long term survival of
the APCWQMP.

Additional Information:
National Directory of Volunteer Environmental Programs
www.epa.gov/nep/projects/albemarle.html
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Equipment:

PARAMETER EQUIPMENT PARAMETER EQUIPMENT
Dissolved Oxygen Lamotte 6860 Winkler

Titrator
Conductivity Oakton Co.Tester 349

Temperature Lamotte Model 545 Alkalinity Not Measured
Turbidi : Lamotte Secchi Disk Total phosphorus Not Measured

H Oakton pH Tester Nitrate nitrogen Oakton pH Tester
Water depth Lamotte Secchi Disk Precipitation Lamotte 1043
Salinity Lamotte hydrometer S-

0025;
Salinity Titration 7459

Bacteria Not Measured

Other Hach DR 12000
Spectrophotometer
N,P, DO, Turbidity
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I
Barnegat Bay NEP

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:
Terry Fowler
John Tiedemann
Barnegat Bay NEP
Office of Environmental Planning
New Jersey Department of Environmental Protection
Trenton, NJ 08625

Program Overview:

tel: 609/633-1205

Program Aln;lects Description
Date of NEP 'kickoff' or initiation July, 1995
NEP Priority Problems
NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)

Number of Volunteers
Annual budget
Parameters/Variables sampled

Other Parameters & Variables sampled

Yes
No
Year 1

Barnegat Bay Watch Monitoring
Program
80-90

$ 4,000 (local & nonprofit)
DO, Temp, Secchi Transp.,
depth, pH, Precipitation,
Salinity
Submerged Aquatic Vegetation
Birds&wildlife, Fish

Summary of NEP Relationship with Volunteer Monitoring Efforts
Bamegat Bay National Estuary Program made use of existing monitoring efforts,
rather than forming a new program to fulfill its public involvement and volunteer
monitoring objectives. The name of the program was already recognized by the local
community and had strong local involvement and support. The BBNEPs current
relationship with the Barnegat Bay Watch Monitoring Program is to provide technical
guidelines and support to the volunteers. The main goals of the program are to
monitor the the health of the bay, identify episodic events and trends, identify
changes in habitats and water quality, provide information to managers and
scientists and to highten public awareness about the bay. At present, the NEP has
not had extensive involvement with the BBWMP in redefining the volunteer
program's objectives, sampling regimes and QA/QC measures in order to address

I
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NEP priority problems more effectively. Nevertheless, a strong point of the program
is the excellent public involvement and long term dedication of volunteers.

Current Problems in Achieving Program Objectives
The main hindrance to establishing a more effective volunteer monitoring effort is
that\ currently no long term or predictable source of funding is available for the
BBWMP. The amount of funding seems to fluctuate. For example the amount of
funding for the BBWMP in 1994 was $25,000 (USEPA, 1994). This year the funding
allocated was approximately $4000.

Future Prospects for VWQM in the Watershed
Coordination of BBNEP with the BBWMP will be a priority in the near future with
respect to technical expertise. The BBNEP also believes that better networking
among volunteer monitoring programs within the National Estuary Program should
be established. The BBNEP would also like to establish a local, stable funding
source for the volunteer program.

Additional Information:
National Directory of Volunteer Environmental Monitoring Programs
hftp://www.epa.gov/nep/nephere/html

Equipment:

PARAMETER EQUIPMENT PARAMETER EQUIPMENT
Dissolved Oxygen Lamotte 5860 Conductivity Not Measured
Temperature Lamotte

1066
Alkalinity Not Measured

Turbidity: Lamotte Secchi Disk
0171

Total phosphorus Not Measured

pH Cole Parmer
54000-20

Nitrate nitrogen Not Measured

Water depth Lamotte Secchi Disk
0171

Precipitation Ben Meadons 110800

Salinity Lamotte
3-0011

Bacteria Not Measured

Other Not Measured

105



Barataria-Terrebonne Estuarine ComplexI

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:
Lynn Schonberg (public involvement coordinator) tel: 504/447-0868
Barataria-Terrebonne NEP
P.O.Box 2663
Thibodaux, LA 70310

Program Overview:

Program Apspects
Date of NEP 'kickoff' or initiation
NEP priority problems

NEP is involved with VWQM activities
NEP will initiate the VWQM program
NEP Year relationship b/w VWQMP and NEP will be est.
Name of VWQM program(s)

Predicted Annual budget
Number of volunteers
Water chemisrty parameters/variables sampled
Other Parameters & Variables sampled

Descr"00
1987

Loss of wetlands, develop
landscape model
Not yet
Yes
1997

Barataria-Terrebone Estuary
Study Volunteer Monitoring
Program
$50,000 (NEP-first year)
n/a
n/a
n/a

Summary of NEP Relationship with Volunteer Monitoring Efforts
No relationship between the NEP and any volunteer water quality monitoring
activities currently exists. The NEP recently had its CCMP approved for
implementation. Under the action plan, a volunteer water quality monitoring program
will be initiated as a pilot project which after initial evaluation will be expanded into a
larger program. Funding for the first year (pilot project) will come from the NEP but
future funding has not been secured but may involve licence plate revenues and/or
USEPA grants (Section 104 and 106). Implementing agencies will be the BTNEP
and the Louisiana Deparment of Environmental Quality.

I

Additional Information:
BTNEP Comprehensive Conservation and Managment Plan
http:/pelican.gmpo.gov/gulfofinex/estuarypartner/Barataria/BaratariaTerrebonne.html
http://www.epa.gov/nep/gulf/bt/
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Buzzards Bay NEP
I

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:

Mark Rassmussen
Buzzards Bay NEP
Coastal Zone Management
2 Springs Street
Marion, MA 02738

tel: 508/748-3600 (Volunteer contact)

Program Overview:

Program aspects
Date of NEP 'kick off'
NEP priority problems
NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)

Annual budget
Number of volunteers
Water chemisrty parametersfvariables sampled

Other Parameters & Variables sampled

Descript o
1995

Bacterial contamination
Yes
Yes
Year 1
Albemarle-Pamlico Citizens
Water Quality Monitoring
Program
$66,000 (50$ Fed/ 50% State)
187

DO, Temp, depth, Turbid,pH,
Sal, Precip. coliform bacteria
Submerged Aquatic Vegetation
Riparian Vegetation Mapping

Summary of NEP Relationship with Volunteer Monitoring Efforts:
The Buzzards Bay Citizens Water Quality Monitoring Programs' (BBCWQMP) main
objectives are to document and evaluate nitrogen-related water quality and long
term ecological trends. BBCWQMP is associated with the Coalition for Buzzards
Bay, a citizens non-profit organization. BBNEP feels that the success of volunteer
efforts have been largely the result of a well-defined monitoring strategy at the
beginning phases of the volunteer program in order to address specific concerns
regarding nitrogen management.
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Current Problems in Achieving Original Objectives:
One of the greater hindrances to the water quality monitoring initiative in Buzzards
Bay is obtaining citizen volunteer commitment to long term monitoring. Another
concern of the BBNEP is their lack of funding from state and federal sources.

Future Prospects for VWQM in the Watershed
To address current concerns in volunteer monitoring, BBNEP will 1) improve its
outreach program in order to solicit long term volunteer dedication and support for
the monitoring program and 2) identify alternate funding sources to increase
financial support.

Additional Information:

Equipment:

PARAMETER EQUIPMENT PARAMETER EQUIPMENT
Dissolved Oxygen Hach OH-2P Conductivity Not Measured
Temperature Fisher Brand

Thermometer
Alkalinity Not Measured

Turbidi : Secchi Disk Total phosphorus Not Measured
pH Not Measured Nitrate nitrogen See'Other'
Water depth Weighted measure Precipitation rain gauge
Salinity Fisher Series

Hydrometer
Bacteria Not Measured

Other nitrogen series -
university lab
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Casco Bay NEP

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:

Lee Doggett
Peter Mullholland
Joseph Payne
Casco Bay NEP
312 Canco Road
Portland, ME 04103

Program Overview:

Program I aspects
Date of NEP 'kick off'
NEP priority problems

tel: 508/748-3600 (NEP volunteer contact)
tel: unknown (volunteer coordinator)
tel: 207 799-8574 (Baykeeper)

NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)
Annual budget
Number of volunteers
Water chemisrty parameters!variables sampled

Other Parameters & Variables sampled
_ . . . .......... _ ...............

Description
April, 1990
Stormwater management, clam
flats&swimming areas, habitat
protection & stewardship of the
bay
Yes
Yes
Year 2
Friends of Casco Bay
$66,000 (50$ Fed/ 50% State)
100

DO, temp, secchi transp. pH,
salin, water depth, precip.
coliform bacteria
None

Summary of NEP Relationship with Volunteer Monitoring Efforts
Volunteer water quality monitoring groups such as the `Friends of the Royal River'
and the `Presumpscot River Watch' existed in the Casco Bay area prior to the
formation of the present monitoring program under the CBNEP, but these were
small and had no interest in expanding beyond their local neighborhoods. For this
reason, a volunteer water quality monitoring program was established by the
CBNEP to involve citizens in local water quality issues. The former advocate group
`Friends of Casco Bay' took an expanded role under the NEP by taking on these
new volunteer monitoring activities as part of their work. `Friends' work together with
local, state and federal agencies to attain the goals laid out in the Casco Bay Plan.
The success of the program has been mainly due to volunteer commitment and to
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being very thorough in ensuring that volunteers collect valid and reproducible data
through personalized attention to volunteer monitors in the field. Data is entered into
the statwide GIS database and is intended to be used by local, state and federal
agencies as well as universities and advocacy groups.

Future Prospects for VWQM in the Watershed
Currently data is not incorporated in the USEPA's STORET database although the
program has an approved quality assurance project plan and data is believed to
meet federal standards. The CBNEP would like to see the volunteer data
incorporated into STORET and is willing to work with the USEPA on this matter.
However, CBNEP would like the USEPA to be more active in the future in
establishing a relationship with the volunteer program in this regard. The CBNEP
would also like to identify further sources of funding for their volunteer program.

Additional Information:
Casco Bay Plan
National Directory of Volunteer Environmental Monitoring Programs

Equipment:

PARAMETER EQUIPMENT PARAMETER
Dissolved Oxygen Conductivity Not Measured
Temperature Alkalinity Not Measured
Turbidi : Secchi Disk Total phosphorus Not Measured
pH Nitrate nitrogen
Water depth Precipitation
Salinity Hydrometer Bacteria Not Measured

Other
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Charlotte Harbor Estuary Program

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:

Tiffany Lutterman
Charlotte Harbor Estuary Program
S.W. Florida Regional Planning Council
4980 Bayline Dr., 4th FL
P.O. Box 3455
N. Fort Myers, FL 33918-3455

Program Overview:

ProgramApsuects
Date of NEP 'kickoff' or initiation
NEP priority problems

NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)
Annual budget
Number of volunteers
Water chemisrty parameters/variables sampled
Other Parameters & Variables sampled

tel: 941/5677205

Description
Oct, 1995

Water pollution, habit, loss, land
use changes, and human-
induced changes to river flows
No

N/a
Wa

N/a

Wa
N/a

N/a

N/a

Summary of NEP Relationship with Volunteer Monitoring Efforts
The CHNEP currently does not have any associations with volunteer water quality
monitoring groups. Because this NEP was only recently initiated, there are plans to
develop a volunteer water quality monitoring initiative as an `early action project'.
However, at this time no detailed action plan has been formulated in this regard.
The broad objectives of such a program would be to collect data which would assist
in filling data gaps, as well as providing a means for educating citizens. This early
effort to develop some type of VWQM program is an important step towards
establishing a successful volunteer monitoring program.

111

I I



I Lower Columbia River Estuary Program

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:

Don Yon (Scientific and Technical Coordinator)
Lower Columbia River Estuary Program
811 SW Sixth Ave.
Portland, OR 97204

Program Overview:

Program Apspocts
Date of NEP 'kickoff' or initiation
NEP priority problems under consideration

NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)
Annual budget
Number of volunteers
Water chemisrty parameters/variables sampled
Other Parameters & Variables sampled

503/229-5279

Description
1995

Pollution, habitat loss, Public
a w a re n e ss&st u a rtsh i p,

biological integrity, human
activities and impacts of growth.

Not yet
No

N/a

N/a

N/a

N/a

Wa

Wa

Summary of NEP Relationship with Volunteer Monitoring Efforts
The program is as yet too new to have initiated any volunteer monitoring activities.
The selection of managment committees in this by-state program is complex and
current work still involves the definition of priority problems and action plans. Future
prospects for volunteer water quality monitoring in the lower Columbia watershed
appear excellent. This is because the NEP combines the resources of Oregon,
which has a major metropolis (Portland) located on the Columbia River and thus is a
great base for volunteer recruitment, and those of Washington, a state with
extensive volunteer water quality monitoring experience in the Puget Sound region.
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Corpus Christi Bay NEP

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:

Doug Baker (NEP volunteer contact)
John Giles
Corpus Christi Bay NEP
Natural Resources Center, Suite 3300
6300 Ocean Drive
Corpus Christi, TX 78412

Program Overview:

Program Apspects
Date of NEP 'kickoff' or initiation
NEP priority problems

NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)

Annual budget
Number of volunteers
Water chemisrty parametersfvariables sampled

Other Parameters & Variables sampled

tel: 512/ 980-3420
tel: 512/ 883-5743

Description
Oct, 1992

Altered freshwater inflow,
wetland&habitat loss, condition
of living resources, bay
circulation, bay debris, public
health issues
Yes
No
2

Texas Watch- Coastal Bend
Council of Governments
14000
15

DO, temp, pH, depth, salinity,
conductivity
Litter & garbage in waterways

Summary of NEP Relationship with Volunteer Monitoring Efforts
The CCBNEP made use of an existing volunteer water quality monitoring program
because a) the program was already well established and b) the program already
had developed a USEPA Quality Assurance Project Plan. The NEP thus supports
the 'Texas Watch' program of the Coastal Bend Council of Governments by aiding
in the recruitment of volunteers, helping to facilitate communication among agencies
and organizations, and in building public awareness of and participation in the Texas
Watch Program. The Texas Watch is also tied closely to the Texas River
Authorities, Texas Water Develpment Board and the United States Geological
Survey. These all lend technical support to the volunteer program.

I
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Current Problems in Achieving Program Objectives
Data collected by volunteers has not been adequately put to use by resource
managers. According to the CCBNEP, it has also been difficult to maintain
motivation among the volunteers to continously monitor their stations. Also,
recruitment of volunteers has been somewhat problematic.

Future Prospects for VWQM in the Watershed
To date the Texas Watch Coastal Bend Council of Governments has primarily been
sampling `hot spot' areas in the watershed. Focus in the future will be more on
developing a rigorous database as a means to augment ongoing agency monitoring
efforts.The Texas Watch and CCBNEP plans to persue more aggressive recruiting
and communication and feedback mechanisms with respect to volunteers.

Additional Information:
The National Directory of Volunteer Environmental Montoring Programs (USEPA,
1994)
http://www/sci.tamucc.edu/ccnep/

Equipment:

PARAMETER EQUIPMENT PARAMETER EQUIPMENT
Dissolved Oxygen Lamotte R-5860 Conductivity Oakton

5-1758, 5-1759
Temperature Lamotte 1066 Alkalinity Not Measured

Turbidity: Secchi Disk
Home Model

Total phosphorus Not Measured

pH Lamotte
2218-6

Nitrate nitrogen Not Measured

Water depth Secchi Disk
Home Model

Precipitation Not Measured

Salinity Lamotte
3-0011, 2-2081

Bacteria Not Measured

Other Not Measured
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Delaware Estuary Program

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:
Mindy Lemoine
Delaware Bay Estuary Program
U.S. USEPA Region 3
841 Chestnut St.
Philadelphia, PA 19107

Program Overview:

Program Apspects
Date of NEP 'kickoff' or initiation
NEP priority problems

NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.

Name of VWQM program(s)
Annual budget
Number of volunteers
Water chemisrty parameters/variables sampled

Other Parameters & Variables sampled

tel: 215/566-2782

Description

water quality, fisheries, water
usage, Toxics, degraded
benthos, habitat fragmentation,
land development
No
N/A

N/A
WA
N/A
N/A
WA

WA

Summary of NEP Relationship with Volunteer Monitoring Efforts
There is no current volunteer water quality monitoring program associated with the
Delaware Estuary Program.

Additional Information:
http://www.epa.gov/nep/atlantic/de/
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Delaware Inland Bays Estuary Program

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:
Joe Farrell
Delaware Inland Bays Estuary Program
Center for Inland Bays
P.O.Box 297
Nassua, DE 19969

307/645-4250

Pearl Burbage (State Volunteer Coordinator) 302/739-4590

Program Overview:

Program Alispegts Descr n
Date of NEP 'kickoff' or initiation 1990

NEP priority problems Eutrophication, habitat loss
NEP is involved with VWQM activities Yes
NEP initiated the VWQM program Yes
NEP Year relationship b/w VWQMP and NEP was est. 1

Name of VWQM program(s) Inland Bays Citizen Monitoring
Program

Annual budget $34,700
Number of volunteers 30
Water chemisrty parameters/variablessampled DO, temp, pH, secchi transp.,

precipitation, salinity, total
phosphorus, nitrate nitrogen

Other Parameters & Variables sampled Submerged aquatic vegetation

Summary of NEP Relationship with Volunteer Monitoring Efforts

The DIBNEP established a volunteer water quality monitoring program principally to
increase public participation in the NEP. The program is managed by the University
of Delaware Seagrant Marine Advisory Service through a MOA with Delaware
Department of Natural Resources and Environmental Control. Volunteer data are
incorporated into the state's GIS database to augment the current state water quality
database.The data is also used to help develop the Delaware Inland Bays
Monitoring Plan by providing baseline data on environmental conditions and actively
involving the local community in environmental stuartship of their resources. The
success of the DIBNEP can be attributed partly to early efforts seeking to establish
relationships with other programs in 1) laying the groundwork for the NEPs volunteer
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program and 2) soliciting support to ensure long term communication with other
programs. The IBCMP is currently in contact with the Delaware Stream Watch which
is administered by the Delaware Nature Society.

Current Problems in Achieving Program Objectives
There is still a lack of true data coordination with resource agencies.

Future Prospects for VWQM in the Watershed
The DIBNEP sees itself in a continuing role to serve as a resource to other
programs, but does not anticipate expanding its current program beyond its local
NEP jurisdictional region or integrating itself with other programs

Additional Information:

Equipment:

PARAMETER EQUIPMENT PARAMETER EQUIPMENT
Dissolved Oxygen Lamotte EDO Direct

Reading Titrator
Conductivity Not Measured

Temperature Armored thermometer Alkalinity Not Measured

Turbidity: Secchi Disk
home model

Total phosphorus University of Delaware
Lab

pH Lamotte
H Pocket Tester

Nitrate nitrogen University of Delaware
Lab

Water depth Secchi Disk Precipitation 0.01-11 inch non-tip rain
gauge

Salinity Hydrometer 6/60
1.000/1.07

Bacteria Not Measured

Other Not Measured
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Galveston Bay ProgramI

-Volunteer Water Monitoring Fact Sheet.

Volunteer Monitoring Contacts:
Carter Miska-Monitoring/Research Coordinator
Eric Mendelman-Acting Team Leader
Galveston Bay Program
Bay Plaza I
711 Bay Area Boulevard #210
Webster, TX 77593

Program Overview:

Program A aspects
Date of NEP 'kickoff' or initiation
NEP priority problems

NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)
Annual budget
Number of volunteers
Water chemisrty parameters'variables sampled

Other Parameters & Variables sampled

tel: 713/ 332-9937
tel 512/ 239-4738

Descript

Habitat destruction, balancing
human uses and the
environment, water usage,
bacterial contamination
Yes
No
Year 2
Trash Bash
$16,700
50

DO, temp, turbidity, pH, precip,
conductivity, phosphorus.
Benthic stream and estuarine
invertebrates.

Summary of NEP Relationship with Volunteer Monitoring Efforts
GBEP achieves its volunteer monitoring objectives through Trash Bash, a program
which was already established. This allows GBEP to avoid duplication of effort while
reaching its goals in a more cost-effective manner. The estuary project is testing the
validity of utilizing volunteer data by contracting work out the the existing volunteer
programs in the region.

Current Problems in Achieving Program Objectives
The foremost concern is a lack of funding for the volunteer program. Also, there is
some trouble in attaining the support of the scientific community for the volunteer
monitoring activities.
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Future Prospects for VWQM in the Watershed
The GBEP is generally content with the way its monitoring program is going.
Continuing to maintain a good forum and communication among interested groups
is considered essential for the ongoing success of the program.

Equipment:

PARAMETER EQUIPMENT PARAMETER EQUIPMENT
Dissolved Oxygen Lamotte 5860 Conductivity S- 1759 / S-1758
Temperature Lamotte 1066 Alkalinity Not measrued
Turbidi : Lamotte Secchi Total phosphorus Not measrued
pH Lamotte 5858 Nitrate nitrogen Not measrued
Water depth Sechi disk Precipitation Simple rain gauge
Salinity Not measured Bacteria Fecal coliform:

Membrane Filtration
Method - various
equipment

Other

Additional Information:
http://pelican.gmpo.gov/gulfofinex/estuarypartner/galveston/GalvestonBay.html
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Lagoon Estuary

Program Apspects Descrlip n
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Indian River Program

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:
Robert Day
Indian River Lagoon Estuary Program
1900 South Harbor City Blvd. #109
Melbourne, FL 32901

Program Overview:

Date of NEP 'kickoff' or initiation
NEP priority problems

NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)

Annual budget
Number of volunteers
Water chemisrty parameters/variables sampled

Other Parameters & Variables sampled

tel: 407/984-4950

April, 1991

Non-point source pollution:
stormwater and drainage
Yes
No
1

Marine Resources Council of
East Florida
$60,000 (formerly $200,000)
> 75

DO, temp, pH, salinity,
precipitation,
None

Summary of NEP Relationship with Volunteer Monitoring Efforts
The Indian River Lagoon Estuary Program (IRLEP) sought to be associated with an
existing volunteer monitoring group because it was already established and
functioning well. The IRLEP currently provides financial and technical support to the
Marine Resources Council of Florida (MRC) and acts as an interface between local,
state and federal agencies. IRLEP plays more of a role as a technical advisory
group to the MRC than it does as a volunteer recruitment and training entity. The
MRC was very receptive to NEP involvement in their monitoring activities. Overall
objectives of the MRC are threefold. First, to aid in the collection of water quality
data which will help determine the health of the lagoon. Second, to augment data
collected by local, state and federal agencies. Third, to educate and involve citizens
in resource problems and challenges facing the community. Data collected by
volunteers are incorporated into the state's water quality data base. The data are
currently being used by agencies as part of their analyses and modeling of
resources. USEPA has also accepted their data into the STORET database. At this
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stage, a GIS database is not used by the NEP or state agencies for assimilating the
collected data. A large part of the sucess of the program is attributed to the
dedication of staff and volunteers of the MRC.

Current Problems in Achieving Program Objectives
Despite the apparent success of the program with respect to agency acceptance of
volunteer data, two areas have been defined which have hindered the MRC in
attaining the goals laid out an the beginning. These are a lack of sufficient funding
and a lack of support for volunteer monitoring by agencies.

Future Prospects for VWQM in the Watershed
Future directions include plans to address the above problems by attempting to
secure some type of long term financial and technical support for the volunteer
activities such that the monitoring can continue upon NEP funding termination.

Additional Information:
National Directory of Volunteer Environmental Programs

Equipment:

PARAMETER EQUIPMENT
Dissolved Oxvaen
Temperature
Turbidity:
pH
Water depth
Salinity

PARAMETER EQUIPMENT
Conductivity
Alkalinity
Total phosphorus
Nitrate nitrogen
Precipitation
Bacteria

Other



ongL Island Sound

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:
Mark Tedesco
1541
Long Island Sound Estuary Program
USEPA Office of Long Island Sound
64 Stamford Government Center
888 Washington Boulevard
Stamford, CT 06904-2152

Program Overview:

Program Apspects
Date of NEP 'kickoff' or initiation
NEP priority problems

NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)
Annual budget
Number of volunteers
Water chemisrty parameters/variables sampled

Other Parameters & Variables sampled

tel: 203/977-

Descriotbn
1987

Hypoxia, toxic contamination,
pathogen contamination,
floatable debris, health of living
resources, land use and
development
No
Wa
Wa

Wa

Wa
Wa
N/a

Wa

Summary of NEP Relationship with Volunteer Monitoring Efforts
The LISEP currently does not have any relationship with existing volunteer
monitoring groups. While NEP involvement with volunteer water quality monitoring
has been considered before, other priorities have taken precedence. Moreover,
established volunteer programs are already sampling water quality in the harbor,
whereas NEP activities are currently focusing more on the `open Sound' and hence
the interests of volunteer groups and the NEP have not been identical. While there
have been some attempts to initiate volunteer water quality monitoring efforts under
the LISEP, these have not been succesful in developing acceptable QA/QC plans
and consequently have not received funding. Other volunteer monitoring groups
around the estuary are not very well coordinated to address common goals and

122



objectives. Projects are currently underway which seek to establish a better
communication network among these various groups. The `Save the Sound'
environmental organization coordinates workshops which achieve this networking to
some extent. The workshops also attempt to bring together QA/QC specialists in
order to develop a USEPA approved QAPP for the volunteer efforts.

Future Prospects for VWQM in the Watershed
The estuary program sees itself playing more of a coordinating role to existing
volunteer monitoring efforts in the future. This can be done by examining the
broader objectives under the CCMP and determining where volunteers `fit it' in
achieving water quality objectives.

Additional Information:
http://www.epa.gov/regionOl/eco/lis/
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Program Apsuects T n Des r nion

124

and Coastal

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:
Steve Taylor (Program Director)
Maryland Coastal Bays Program
Maryland Dept. of Natural Resources
Tawes State Office Bldg. E2
Annapolis, MD 21401

tel: 410/9743382

Program Overview:

Date of NEP 'kickoff' or initiation
NEP priority problems

NEP is involved with VWQM activities
NEP initiated the VWQM program

June, 1996

Eutrophication, habitat loss and
disturbance, changes in living
resources, toxic and pathogen
contamination, effects of water
based activities
No
Wa

NEP Year relationship b/w VWQMP and NEP was est. N/a
Name of VWQM program(s) N/a
Annual budget N/a
Number of volunteers N/a
Water chemisrty parametersfvariables sampled N/a

Other Parameters & Variables sampled N/a

Summary of NEP Relationship with Volunteer Monitoring Efforts
The young Maryland Coastal Bays NEP is not associated with any type of
monitoring programs at the present stage. No programs currently exist in the
watershed and hence any future volunteer water quality monitoring efforts are likely
to be initiated by the NEP. In planning for the Comprehensive Conservation and
Management Plan, the NEP will be discussing the establishment of a long term
volunteer monitoring program. There may also be possibities in the near future of
starting some water quality monitoring activities through Demonstration Project
funds.
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Massachusetts Bays Program

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:
Diane Gould (Director)
Massachusetts Bays Program
100 Cambridge Street, #2006
Boston, MA 02202

Program Overview:

Date of NEP 'kickoff' or initiation
NEP priority problems

NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)
Annual budget
Number of volunteers
Water chemisrty parameterslvariables sampled

Other Parameters & Variables sampled

tel: 617/727-9530

Nov, 1990

Pathogen contamination of
shellfish beds and beaches,
habitat degradation, toxics and
nutrients through point and
non-point source pollution
Yes
No
Variable
Many; contact MBNEP
approx. 27,000 excl. state grants
>100

Variable. Emphasis on bacterial
sampling
Variable

Summary of NEP Relationship with Volunteer Monitoring Efforts
The Massachussets Bay NEP has a complex relationship with regional volunteer
water quality monitoring programs. The MBNEP, while not directly involved in
technical and training aspects, is associated with many small monitoring programs
in five `technical regions', namely the North Shore Region, the Cape Region, etc.
Each of these five communities carries out volunteer water quality monitoring with
the goal of providing the necessary data to support local and regional decisions
concerning their water quality problems (principally fecal coliform contamination).
Certain programs in Massachusetts are more dependent on the NEP for funding
than others. The NEP plays more of a role in facilitating communication among the
five regions and their monitoring programs. There is also NEP representation at
various regional committee meetings in which volunteer efforts are discussed.
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Future Prospects for VWQM in the Watershed
The state is currently developing a statewide database for volunteer water quality
data. However, volunteer efforts are apparently moving away from water quality
monitoring as the NEP heads towards implementation of the many management
action plans.



Bay
I

Program Apspects f,. Description

Mobile NEP

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:

Kathy Mathews (Current NEP contact at USEPA) tel: 404-562-9343
Mobile Bay NEP
P.O. Box 2331
Mobile, AL 36652

Program Overview:

Date of NEP 'kickoff' or initiation June, 1995
NEP priority problems
NEP is involved with VWQM activities No
NEP initiated the VWQM program N/a
NEP Year relationship b/w VWQMP and NEP was est. Wa
Name of VWQM program(s) Wa
Annual budget N/a
Number of volunteers Wa
Water chemisrty parametersfvariables sampled Wa

Other Parameters & Variables sampled N/a

Summary of NEP Relationship with Volunteer Monitoring Efforts
Mobile Bay NEP is a new program and has not yet initiated any volunteer water
quality monitoring efforts. Since its implementation, the MBNEP has had some
problems in achieving agency support and cooperation for NEP activities. However,
as the community appears to be very supportive of the NEP, any future volunteer
water quality monitoring activities are likely to be successful.
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Morro Bav NEP

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:
Katie Kropp - technical coordinator
Karen Worcester - sceintific coordinator
Morro Bay National Estuary Project
1400 3rd Street
Los Osos, CA 93402

Program Overview:

Program Inspects
Date of NEP 'kickoff' or initiation
NEP priority problems

NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)

Annual budget
Number of volunteers
Water chemisrty paramete rs!variables sampled

Other Parameters & Variables sampled

tel: 805/ 549-3336
tel: 805/ 528-7746

Descrkitien
July, 1994

Sedimentation, nutrients, fecal
coliforms, heavy metals, loss of
fresh water flow, hypoxia,
habitat loss, urban runoff
Yes
Yes
1

Morro Bay Citizen Monitoring
Program
25000 (80% from NEP, 20% other)
75 active (185 reserve)
DO, temp, pH, depth, salinity,
conductivity, depth, ortho
phosphate, precipitation
submerged aquatic vegetation,
riparian vegetation, stream
channel morphology, benthic
stream invertebrates, benthic
estuarine invertebrates, litter
and garbage

Summary of NEP Relationship with Volunteer Monitoring Efforts
The Morro Bay NEP has established an extensive citizen monitoring program in their
watershed: A relatively minor citizen water quality program was present in the
community prior to the initiation of the MBNEP. This program can be thought of as
having "planted the seed" for the current Morro Bay Citizen Monitoring Program
(MBCMP). In developing the program, MBNEP was able to take advantage of the
existing volunteer base and the fact that the community was already familiar with the



Current Problems in Achieving Program Objectives
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`Friends of the Estuary' group. Today the MBCMP is formally associated with the
Regional Water Quality Control Board but is tied to the `Friends of the Estuary'
organization. Relationships also exist with the Audubon Society, the Natural
Resources Conservation Service, the California State Polytechnical Institute for Kids
and the University of California 4H Cooperative Extension Service. These agencies
and organizations are involved through different means with the program, ranging
from 'in kind' contributions to public education. An excellent relationship exists
between the NEP and the MBCMP through which the MBNEP provides a great deal
of technical input and expertise. The MBNEP has also attempted to effectively
network with volunteer monitoring programs outside Morro Bay, such as with the
Coyote Creek Riparian Station in order to solicit technical input.

The MBNEP finds that the main hindrance to achieving volunteer monitoring goals is
a lack of coordination and use of volunteer data to address the priority resource
management issues.

Future Prospects for VWQM in the Watershed
Morro Bay NEP has been very successful in networking and institutionalizing the
MBCMP. However, at the current stage of the program appears that it is not yet
sufficiently integrated with agencies or organizations to be 'self sustaining' without
requiring the involvement of the NEP. This problem is likely to be addressed in the
near future. MBNEP is currently also trying to gain acceptance of their data into
USEPA's STORET database

Equipment:

PARAMETER EQUIPMENT PARAMETER EQUIPMENT
Dissolved Oxygen Horiba U10 Water Conductivity Horiba U10 Water

Quality Checker Quality Checker
Temperature Horiba U10 Water Alkalinity Not Measured

Quality Checker
Turbidity: Hach P100 Total phosphorus Ion chromatography

pH Horiba U10 Water Nitrate nitrogen Cadmium reduction
Quality Checker

Water depth Measuring Tape Precipitation Raingauge -Universal
weiahina. tiooina bucket

Salinity Horiba U10 Water Bacteria 5 Tube Fermentation f.
Quality Checker total & fecal coliform

Other Total Petroleum
Hydrocarbons, Oil &
Grease, Suspended
Sediment, Flow
(Scientifc instruments-
top setting rod pigmy
outfit)



Narragan Bay Project
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sett

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:
Richard Ribb (Manager) tel: 401/277-3961
Narragansett Bay Project
235 Promenade Street
Providence, RI 02908-5767

Date of NEP 'kickoff' or initiation
NEP priority problems
NEP is involved with VWQM activities No
NEP initiated the VWQM program N/a
NEP Year relationship b/w VWQMP and NEP was est. N/a
Name of VWQM program(s) N/a
Annual budget N/a
Number of volunteers N/a
Water chemisrty parametersfvariables sampled Wa
Other Parameters & Variables sampled Wa

Summary of NEP Relationship with Volunteer Monitoring Efforts
Narragansett Bay Estuary Program is not associated with any volunteer monitoring
programs. However, they have accepted data from regional volunteer water quality
monitoring programs in the past. There are no future plans to become more involved
in volunteer activities, although the estuary project is interested in helping with the
management of volunteer data to some degree and in helping to foster acceptance
of volunteer data among the scientific community.

Program Overview:

Program ADSnects Descriitian



Hampsh Project
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New ire Estuaries

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:
Helen Cattre (Outreach Coordinator)
New Hampshire Estuaries Project
152 Court Street
Portsmouth, NH 03801

Program Overview:

Program Aspects
Date of NEP 'kickoff' or initiation
NEP priority problems

NEP is involved with VWOM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)
Annual budget
Number of volunteers
Water chemisrty parameters/variables sampled

Other Parameters & Variables sampled

tel: 603/433-7187

Descry
June,1995
Health of shellfish beds,
Identification & mitigation of
non-point source pollution, land
use regulation/shoreline
protection, development of WO
parameters and indicators of
environmental quality, habitat
restoration and protection
(emphasis on shellfish)
No
N/a
N/a

N/a

N/a
N/a

N/a

N/a

Summary of NEP Relationship with Volunteer Monitoring Efforts
This new NEP has not yet established a volunteer monitoring program, nor is it
associated with any of the existing volunteer monitoring programs in the area.
However there are plans to become involved in volunteer water quality monitoring
activities. It is not clear at this time whether or not the NEP will work through existing
VWQM programs to achieve its volunteer involvement objectives.



Estuary Program
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York-New Jersey Harbor

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:

Seth Ausubel
New York-New Jersey Harbor Estuary Program
Marine and Wetlands/Protection Branch
U.S. USEPA Region 11
290 Broadway
New York, NY 10007

Program Overview:

Date of NEP 'kickoff' or initiation
NEP priority problems

NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)
Annual budget
Number of volunteers
Water chemisrty parameterslvariables sampled

Other Parameters & Variables sampled

tel: 212/637-3793

Management of habitat and
living resources, toxic
contamination, management of
dredged material, pathogen
contamination, floatable marine
debris, nutrients and organic
enrichment, rainfall induced
discharges
No

N/a
Wa

Wa

N/a
N/a

N/a

Summary of NEP Relationship with Volunteer Monitoring Efforts
Apart from the ongoing Baykeeper project in the harbor, there are currently no
volunteer water quality monitoring activities the NEP is involved with. There also do
not appear to be any plans to establish such a program in the near future.



y ProgramPeconic Ba

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:

Vito Minei
Peconic Bay Program

(Director) tel: 516/852-2077

Suffolk County, Riverhead County Center, 2nd flr
Riverhead, NY 11901

Program Overview:

Program aspects
Date of NEP 'kickoff' or initiation
NEP priority problems
NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)
Annual budget
Number of volunteers
Water chemisrty parameters/variables sampled

Other Parameters & Variables sampled

Descrn

Yes
Yes
Unknown
None yet
Unknown
Unknown (small group)
specifics unknown, but major
W/O/ variables for sure.
Unknown

Summary of NEP Relationship with Volunteer Monitoring Efforts
The PBP has recently begun a small pilot volunteer monitoring program. It makes
use of volunteer efforts to collect water samples which are subsequently analyzed in
a laboratory. At this stage results have not been examined for quality.

Future Prospects for Volunteer Monitoring in the Watershed
The program is anxious to expand such monitoring efforts in the future. The results
of this pilot study will reveal how and where the citizen component to water quality
monitoring in the estuary is likely to be effective.

Additional Information:
http://nyslgti.gen.ny.us/nylocaVsuffok/health/pep/
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Puget Sound

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:

Joan Drinkwin (Outreach Specialist)
Puget Sound Water Quality Action Team
Puget Sound Estuary Program
P.O. Box 40900
Olympia, WA 98504-0900

tel: 360/4077313

Program Overview:

Date of NEP 'kickoff' or initiation
NEP priority problems

1988

Failing septic systems,
municipal/industrial discharges,
stormwater, contaminated
sediments, improper agricultural
practices, marinas and
recreational boating, loss of
habitats and wetlands

NEP is involved with VWQM activities Yes
NEP initiated the VWQM program No
NEP Year relationship b/w VWQMP and NEP was est. 1990-ongoing
Name of VWQM program(s) Department of Health Shellfish

Monitoring Program plus many
not directly associated with
PSNEP

Annual budget unknown to respondent
Number of volunteers approx 200
Water chemisrty parameterslvariables sampled none
Other Parameters & Variables sampled Shellfish toxin monitoring, shore

Summary of NEP Relationship with Volunteer Monitoring Efforts
The Puget Sound Estuary Program (PSEP) is currently in its implementation phase.
In the past, the Puget Sound Water Quality Authority has done much to build
support for volunteer efforts. . In Puget Sound, there are now over 100 volunteer
programs involving 7500 volunteers that monitor water quality in some way. The
Puget Sound Water Quality Action Team which implements the NEPs Puget Sound
Management Plan presently supports, but is not respoonsible for, coordination of
volunteer efforts on a basin wide scale. For this reason, the Washington Governor's
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Council on Environmental Education is attempting to coordinate the many volunteer
programs which are diverse in both size and scope. While, the PSEP is not directly
associated with any of the programs, "all of these groups are considered to be
implementers of the Puget Sound Management Plan on some level". Furthermore,
the PSEP participates in coordination efforts and acts as a liason for interagency
and interorganization communication.

The NEP is, however, directly involved with the Washington Department of Health's
Shellfish Monitoring Program as it is an integral part of the Puget Sound Ambient
Monitoring Program.

Current Problems in Achieving Program Objectives
The programs associated with the NEP have suffered primarily from a lack of
consistent funding for monitoring, volunteer coordination, training, quality control and
data management. Certain liability issues have also surfaced on occasion.

Future Prospects for VWQM in the Watershed
Long term prospects for volunteer WQ monitoring in the Puget Sound region appear
excellent. Future efforts will attempt to 1) provide better coordination of volunteer
activities 2) improve programs so that volunteers collect only high quality data 3)
increase the involvement of graduate students in ongoing volunteer monitoring
activities 4) increase agency acceptance and use of volunteer data for management
purposes 5) facilitate better coordination among volunteer groups and cooperation
with local, state and tribal governments.

Additional Information:
http://www.wa.gov/pugetsound/puget_sound/index.html
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San Francisco Ba

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:
Marcia Brockbank (Manager)
San Francisco Bay Estuary Project
2101 Webster Street #500
Oakland, CA 94612

Program Overview:

Program 1pspects
Date of NEP 'kickoff' or initiation
NEP priority problems

NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)

Annual budget

Number of volunteers
Water chemisrty parameterslvariables sampled

Other parameters & variables sampled

tel: 510/286-0780

Description
1987

Intensified land use, decline of
biological resources, freshwater
diversion and altered flow
regime, increased pollutants,
dredging and waterway
modification
Yes
Yes
5

Various, depending on name of
school
$ 15,000-$25,000 (in-kind from
state and university sources)
Approx. 70
DO, Temp, pH, turbidity, salinity,
alkalinity, conductivity, depth,
total phosphorus, nitrate
nitrogen, precipitation

none

Summary of NEP Relationship with Volunteer Monitoring Efforts
The San Francisco Bay Estuary Project established a volunteer water quality
monitoring program in response to CCMP recommendations. Their volunteer
program appears unique among the NEPs in that it engages mainly elementary and
high school students in monitoring activities. Although the data have not been
accepted into state or federal databases, they are currently being used to some
extent to augment agency-collected data. The results of volunteer efforts help
establish baseline environmental conditions and aid in the idenfication of data gaps
and state agency monitoring needs. The California Water Resources Control Board
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and the San Francisco Estuary Institute work with the NEPs volunteer monitoring
program to achieve these basinwide goals.

Appart from being intimately associated with this volunteer water quality monitoring
program, the NEP is also involved to some degree in the coordination of other
existing volunteer water quality monitoring programs. Currently, the Regional Water
Resources Control Board is attempting to establish a task force which would carry
the responsiblity for coordinating volunteer efforts in San Francisco Bay. Adequate
tools have been developed for both `top down' support of volunteer monitoring (e.g.
funding strategies, agency cooperation) and `bottom up' support of volunteer
monitoring (e.g. methods manuals, procedures, equipment standards).These tools
now need to be adopted by agencies and environmental groups in order to achieve
regionwide coordination of volunteer efforts.

Lack of funding, institutionalization and support for volunteer monitoring have been
the greatest concerns for SBEP in achieving the objectives laid out at the start of the
program.

Future Prospects for VWQM in the Watershed
In the future, the San Francisco bay area's volunteer water water quality monitoring
programs are likely to experience greater coordination, as the tools mentioned
above are invoked by agencies and volunteer groups themselves.

Additional Information:
http://www.abag.ca.gov/bayarea/step/step.html

Equipment:

PARAMETER EQUIPMENT PARAMETER EQUIPMENT
Dissolved Oxygen Lamotte 5856/XDO Conductivity Oakton TDS Tester 3 plus

calibration solution 447 uS
Temperature Lamotte Thermometer Alkalinity Not Measured

1066
Turbidity: Lamotte 7519 Turbid. Total phosphorus Not Measured

Columns
pH Oakton pH Tester 2 Nitrate nitrogen Lamotte

with ATC plus 7.0 buffer
solution

Water depth Not Measured Precipitation Lamotte 1047

Salinity Not Measured Bacteria Not Measured

Other Ammonia
Ammonia Kit
Hach #2241-00 Model NI-
8
Lamotte water
sampler & rope
3-0026
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San Juan Bav NEP

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:
Tere Rodriguez (Director)
San Juan Bay NEP
400 Fernandez Juncos Ave., 2nd Floor
Santurce, PR 00901-3299

Program Overview:

Date of NEP 'kickoff' or initiation
NEP priority problems

NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)
Annual budget
Number of volunteers
Water chemisrty parametersfvariables sampled

Other Parameters & Variables sampled

tel: 787/725-8162

1993

Tourism impacts, habitat
degradation, seagrass bed and
mangrove forrest health
No
N/a
N/a

N/a

N/a
Wa

N/a

N/a

Summary of NEP Relationship with Volunteer Monitoring Efforts
The San Juan Bay NEP has not yet established a volunteer water quality monitoring
program.

Future Prospects for VWQM in the Watershed
The NEP plans to establish a `watchdog' type committee in the region to monitor
problem areas and willful waste dumping activies in their 97 square mile watershed.
They also plan to involve citizens in monitoring of submerged aquatic vegetation,
biological community studies and solid waste. Presently the NEP is administered by
the Carribean Environmental Institute. The idea for the future is to move away from
this institution towards forming a non-profit foundation which can support and fund
the planned volunteer monitoring program. The Department of Natural Resources,
Environmental Quality Control Board and Universities are likely to be associated
with the volunteer program. Local fishermen, students and environmental groups are
expected to comprise much of the volunteer base for the program. As part of their
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Bay ProjectSanta Monica Restoration

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:

Heather Trim (Volunteer contact) tel: 213/266 7553
Marinanne Yamaguchi (Manager) tel: 213/266-7572
Santa Monica Bay Restoration Project
101 Centre Plaza Drive
Monterey Park, CA 91754

Program Overview:

Proomm aspects Descrilmo
Date of NEP 'kickoff' or initiation 1988

NEP priority problems Municipal & industrial

NEP is involved with VWQM activities
NEP initiated the VWQM program

discharges, prevention at home,
construction, autos, hazardous
waste, boats and marinas, litter,
dredging
yes

NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)
Annual budget
Number of volunteers 50 (volunteer leaders plus

volunteers)
Water chemisrty parametersrvariables sampled DO, Temp, pH, salinity,

conductivity, coliform bacteria,
Other Parameters & Variables sampled Stormwater, spills, birds, algae

Summary of NEP Relationship with Volunteer Monitoring Efforts
The Santa Monica Bay Restoration Project is both directly and indirectly associated
with volunteer water quality monitoring efforts in the region. NEP staff is part of the
two main entities responsible for restoration activities in Santa Monica Bay. These
are the Regional and State Board Steering Committee and the Malibu Creek and
Rural Area Watershed Advisory Group. The latter has a subcommmitee for
volunteer monitoring.
The volunteer monitoring program under the NEP is very new. To date only 2
training sessions have been held for the volunteer coordinators and leaders.

tan
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Future Prospects for VWQM in the Watershed
There seems to be much support for the program by the community and once
established, is expected to become a permanent program in the region. Data is
expected to be incorporated into a regional GIS system, but not into the USEPA's
STORET database.

Additional Information:
http://www.smbay.org
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I
Sarasota Bay

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:
Mark Hilton (NEP staff)
Sarasota Bay Project
5333 North Tamianmi Trail, Suite #104
Sarasota, FL 34234

Program Overview:

Date of NEP 'kickoff' or initiation
NEP priority problems

NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)
Annual budget
Number of volunteers
Water chemisrty parameters/variables sampled
Other Parameters & Variables sampled

tel: 941/359-5841

Nov, 1995

nitrogen loadings, wetland loss,
seagrass meadow degradation,
increased recreational use
No
N/a
N/a

N/a

Wa
Wa

Wa

Wa

Summary of NEP Relationship with Volunteer Monitoring Efforts
There is currently no association between the NEP and any volunteer monitoring
efforts. So far, the SBP has relied on state agency data that has been collected at
EMAP sites in the Bay. However no monitoring is presently being carried out in local
tributary streams.

Future Prospects for VWQM in the Watershed
While the NEP is not certain that there is sufficient general support for a volunteer
monitoring program in Sarasota Bay, it is interested in developing a program to involve
volunteer monitors at some level. Emphasis would be on collecting specific information
on the bay which is not covered by thee EMAP sampling program. Such a volunter
program would also collect data on the various tributaries in order to establish
baseline environmental conditions and identify water quality problems. At this time,
however, it is not known when such a program would be established.

Additional Information:
http://pelican.gmpo.gov/gulfofmex/sarasota/sarasotaBay.htmi



y Estuary Project

Date of NEP 'kickoff' or initiation
NEP priority problems

Tampa Ba

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:

Richard Eckenrod (Director)
Tampa Bay Estuary Project
111 7th Ave. South
St. Petersburg, FL 33701

Jessica White

Program Overview:

tel: 813/893-2765

(Tampa Baywatch volunteer contact) 813/896-5325

NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)
Annual budget
Number of volunteers
Water chemisrty parameters/variables sampled
Other Parameters & Variables sampled

1991

water & sediment quality, bay
habitats, bay fisheries and
wildlife, dredging and dredged
material management, spill
prevention & response
No
N/a
N/a

N/a

N/a
N/a

N/a

Submerged aquatic vegetation,
scallop observations

Summary of NEP Relationship with Volunteer Monitoring Efforts
The Tampa Bay Estuary Program does not have a relationship with volunteer water
quality monitoring programs that sample water chemistry. However, the TBEP is
associated with a large volunteer program which consistently monitors submerged
aquatic vegetation. The NEP believes that the state water quality agency has
collected sufficient information to adequately characterizes the bay's water
resources and problems. For this reason, the initiation of a VWQM program which
would carry out water chemistry analyses would not be justified. The Tampa
Baywatch threfore focuses on water quality issues by funding wetland and habitat
restoration activities, bay cleanups and a scallop watch program instead. By
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addressing these priorities. the TBEP is also more likely to involve a greater
proportion of the community.

Additional Information:
http://access.tampabayrpc.org/nep/default.htm



Estuary Project

pro# Apspects ,. Description

Tillamook Bav National

-Volunteer Water Monitoring Fact Sheet-

Volunteer Monitoring Contacts:
Lisa Heigh (Public Outreach Coordinator) tel: 503/322-2222
Tillamook Bay NEP
613 Commercial Dr.
Garibaldi, OR 97118

Pat Vining (President)
Pals of Patterson Creek

Program Overview:

Date of NEP 'kickoff' or initiation
NEP priority problems

NEP is involved with VWQM activities
NEP initiated the VWQM program
NEP Year relationship b/w VWQMP and NEP was est.
Name of VWQM program(s)

Annual budget
Number of volunteers
Water chemisrty parameters/variables sampled

Other Parameters & Variables sampled

tel: 503/377-2257

1994

Sedimentation, fecal coliform
contamination, critical salmon
habitat degradation
Yes
Yes
Summer, 1995
Pals of Patterson Creek;
BaykeepersfStream keepers
$18,000
10 active 17 trained
DO, temp, pH, salinity,
conductivity, depth, nitrate,
ortho-phosphate

submerged aquatic vegetation,
invertebrates,

Summary of NEP Relationship with Volunteer Monitoring Efforts
The Tillamook Bay National Estuary Project helped develop the Pals of Patterson
Creek volunteer water quality monitoring program by providing financial and
technical support to this neighborhood program. The idea is to develop a number of
stream stuartship programs under the overall Baykeepers/Streamkeepers program.
Prior to the establishment of the TBNEP there were no other volunteer water quality
monitoring programs in the Tillamook area. The current volunteer monitoring
program is expected to be established as a permanent entity in the community. In
addition to this program, TBNEP works with the Youth Corps in characterizing
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submerged aquatic vegetation beds. The Baykeepers/Streamkeepers program is yet
another program which is the overa

Current Problems in Achieving Program Objectives
The TBNEP has experienced some difficulties in developing and implementing its
program. Funding resources for scientific supplies and acceptance of the data
generated by volunteers are considered most problematic. Successful establishment
of a large-scale volunteer effort has been hindered further by difficulties in
associating the volunteer program with state agencies. Volunteer recruitment has
also been somewhat slower than expected.

Future Prospects for VWQM in the Watershed
Water quality work in the Tillamook area would benefit tremendously from volunteer
efforts. TBNEP is likely to play a role in facilitating communication between agencies
and any volunteer monitoring programs in the future. As the quality of volunteer data
continues to improve and meet QA/QC guidelines, TBNEP will continue to advocate
that volunteer data become more accepted and used for management purposes.
There is potential for the Department of Environmental Quality to work with the
VWQM program and TBNEP in accepting data into the statewide water quality
database as currently the data remain only within the local GIS system.

Equipment:

PARAMETER
Dissolved Oxygen

Temperature

Turbidity:

pH

Water depth

Salinity

EQUIPMENT PARAMETER EQUIPMENT
Lamotte EDO/AG-30 Direct
Readina Titrator 5860
Lamotte Thermometer

Lamotte 7519 Turbidity
Columns; Lamotte Secchi
Disk 0171
Lamotte 5-1769 pH tester 2

Not Measured

Lamotte 3-0011 60/60 0.0001

Additional Information:

www.oes.orst.edu/tbnep/

Conductivity Lamotte 5-1759 TDS Tester 4;

Alkalinity Not Measured

Total phosphorus Lamotte 3121 octet
comparator

Nitrate nitrogen Lamotte

Precipitation Not Measured

Bacteria Not Measured

Other Not Measured
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