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Chapter 1
Introduction

1.1 - Manua Organization

As part of its commitment to volunteer monitoring, the U.S. Environmental Protection
Agency (EPA) has worked since 1990 to develop a series of guidance manuals for
volunteer programs. Volunteer Stream Monitoring: A Methods Manual, the third in the
series, is designed as a companion document to Volunteer Water Monitoring: A Guide
for State Managers. The guide describes the role of volunteer monitoring in state
programs and discusses how managers can best organize, implement, and maintain
volunteer programs. This document builds on the concepts discussed in the Guide for
Sate Managers and applies them directly to streams and rivers.

Streams and rivers are monitored by more volunteer programs than any other waterbody
type. According to the fourth edition of the National Directory of VVolunteer
Environmental Monitoring Programs (January 1994), three-quarters of the more than 500
programs listed conduct some sort of stream assessment as part, or all, of their monitoring
project.

Asthe interest in monitoring streams grows, so too does the desire of groups to apply an
integrated approach to the design and implementation of programs. More and more,
volunteer monitors are interested in taking a combination of physical, chemical, and
biological measurements and are beginning to understand how land uses in a watershed
influence the health of its waterways. This document includes sections on conducting
in-stream physical, chemical, and biological assessments as well as landuse or watershed
assessments.

The chemical and physical measurements described in this document can be applied to
rivers or streams of any size. However, the biological components (macroinvertebrates
and habitat) should be applied only to "wadable" streams (i.e., where streams are small in
width and relatively shallow in depth, and where both banks are clearly visible).

The purpose of this manual is not to mandate new methods or override methods currently
being used by volunteer monitoring groups. Instead, it isintended to serve as atool for
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program managers who want to launch a new stream monitoring program or enhance an
existing program. Volunteer Sream Monitoring presents methods that have been adapted
from those used successfully by existing volunteer programs.

Further, it would be impossible to provide monitoring methods that are uniformly
applicable to all stream watersheds or all volunteer programs throughout the Nation.
Factors such as geographic region, program goals and objectives, and program resources
will al influence the specific methods used by each group. This manual therefore urges
volunteer program coordinators to work handinhand with state and local water quality
professionals or other potential data users in developing and implementing a volunteer
monitoring program. Through this partnership, volunteer programs gain improved
credibility and access to professional expertise and data; agencies gain credible data that
can be used in water quality planning. Bridges between citizens and water resource
managers are also the foundation for an active, educated, articulate, and effective
constituency of environmental stewards. This foundation is an essential component in the
management and preservation of our water resources.

EPA has developed two other methods manualsin this series. Volunteer Lake
Monitoring: A Methods Manual was published in December 1991. Volunteer Estuary
Monitoring: A Methods Manual was published in December 1993. To obtain any or al of
these documents, contact:

U.S. Environmental Protection Agency
Office of Wetlands, Oceans, and Water sheds
Volunteer Monitoring (4503F)

401 M Street, SW

Washington, DC 20460
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1.1
Manual Organization

Volunteer Sream Monitoring: A Methods Manual is organized into six chapters. All
chaptersinclude references for further reading.

Chapter One: Introduction

Thefirst chapter introduces the manual and outlines its organization.

Chapter Two: Elements of a Stream Study

Chapter 2 introduces the concept of the stream environment and presents information on
the leading sources of pollution affecting streamsin the United States. It then discussesin
some detail 10 questions volunteer program coordinators must answer in designing a
stream study, from knowing why monitoring is taking place to determining how the
program will ensure the data collected are credible. The chapter includes a highlight on
training volunteer monitors. The chapter concludes with safety and equipment
considerations.

Chapter Three: Watershed Survey Methods

This chapter describes how to conduct a watershed survey (also known as a watershed
inventory or visual survey), which can serve as a useful first step in developing a stream
monitoring program. It provides hints on conducting a background investigation of a
watershed and outlines steps for visually assessing the stream and its surrounding land
uSes.

Chapter Four: Macroinvertebrates and Habitat

In this chapter, three increasingly complex methods of monitoring the biology of streams
are presented. Thefirst isasimple stream survey that requires little training or
preparation; the second is awidely used macroinvertebrate sampling and stream survey
approach that yields a basic stream rating while monitors are still at the stream; and the
third is a macroinvertebrate sampling and advanced habitat assessment approach that
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requires professional and laboratory support but can yield data on comparatively subtle
stream impacts.

Chapter Five: Water Quality and Physical Conditions

Chapter 5 summarizes techniques for monitoring 10 different constituents of water:
dissolved oxygen/biochemical oxygen demand, temperature, pH, turbidity, phosphorus,
nitrates, total solids, conductivity, total alkalinity, and fecal bacteria. The chapter begins
with a discussion on preparing sampling containers, highlights basic steps for collecting
samples, and discusses taking stream flow measurements. This chapter discusses why
each parameter is important, outlines sampling and equipment considerations, and
provides instructions on sampling techniques.

Chapter Six: Managing and Presenting Monitoring Data

Chapter 6 outlines basic principles of data management, with an emphasis on proper
guality assurance/quality control procedures. Spreadsheets, databases, and mapping
software are discussed, as are basic approaches to presenting volunteer data to different
audiences. These approaches include simple graphs, summary statistics, and maps.
Lastly, the chapter briefly discusses ideas for distributing monitoring results to the public.

Appendices

« Appendix A provides aglossary of terms used in this manual.

o Appendix B lists a number of scientific supply houses where monitoring and
analytical equipment can be purchased.

« Appendix C discusses how to determine the latitude and longitude of monitoring
locations.
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Chapter 2
Elements of a Stream Study

2.1 - Basic Concepts

2.2 - Designing the Stream Study
2.3 - Safety Considerations

2.4 - Basic Equipment

This chapter is divided into three sections. The first section provides areview of basic
concepts concerning watersheds, the water cycle, stream habitat, and water quality. This
background information is essential for designing a stream monitoring program that
provides useful data.

Section 2.2 presents the 10 critical questions that should be answered by program
planners. These include: Why is monitoring taking place? Who will use the monitoring
data? and What parameters or conditions will be monitored? The last section discusses
the importance of safety in the field and laboratory.
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2.1
Basic Concepts

Watersheds

A watershed is the area of land from which runoff (from rain, snow, and springs) drains to a stream, river, lake, or
other body of water (Fig. 2.1). Its boundaries can be identified by locating the highest points of lands around the
waterbody. Streams and rivers function as the "arteries" of the watershed. They drain water from the land as they
flow from higher to lower elevations.
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Figure2.1

Cross section of a watershed
Volunteers should get to know the water sheds of their study streams.

A watershed can be as small or aslarge as you care to defineit. Thisis because several watersheds of small
streams usually exist within the watershed of alarger river. The watershed of the Mississippi River, for example,
isabout 1.2 million square miles and contains thousands of smaller watersheds, each defined by atributary stream
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to move water quickly away from developed areas and into a natural watercourse.

Figure2.4

Thefate of precipitation in undeveloped vs. devel oped water sheds
Survace runoff increases and ground water recharge decreases as water sheds become devel oped.

These conditions typically change the fate of precipitation in the water cycle (See Fig. 2.4, right panel). For
example:

« Lessprecipitation is evaporated back to the atmosphere. (Water is transported rapidly away via storm
drains and is not allowed to stand in pools.)

« Lessprecipitation is transpired back to the atmosphere from plants. (Natural vegetation is replaced by
buildings, pavement, etc.)

« Lessprecipitation percolates through the soil to become ground water. (This can result in alower water
table and can affect baseflow.)

« More surface runoff is generated and transported to streams. (Streamflow becomes more intense during and
immediately after storms.)

Chapter 3, Watershed Survey Methods, is designed to help volunteers learn about their watershed. Using the
watershed survey approach, they will become familiar with their watershed's boundaries, its hydrologic features,
and the human uses of land and water that might be affecting the quality of the streams within it.

The Living Stream Environment

A hedlthy stream is abusy place. Wildlife and birds find shelter and food near and in its waters. Vegetation grows
along its banks, shading the stream, slowing its flow in rainstorms, filtering pollutants before they enter the
stream, and sheltering animals. Within the stream itself are fish and a myriad of insects and other tiny creatures
with very particular needs. For example, stream dwellers need dissolved oxygen to breathe; rocks, overhanging
tree limbs, logs, and roots for shelter; vegetation and other tiny animals to eat; and special places to breed and



hatch their young. For many of these activities, they
might also need water of specific velocity, depth, and
temperature.

Human activities shape and alter many of these stream

characteristics. We dam up, straighten, divert, dredge,

dewater, and discharge to streams. We build roads,

parking lots, homes, offices, golf courses, and factories

in the watershed. We farm, mine, cut down trees, and

graze our livestock in and along stream edges. We also

hatch the ds5 0 0 11.459 sw9 /amcalso, homes, offices, goe als sstream oes..4 0.6 lewi -ponentse sometilonie alsc

Figure2.5

Streams losing and gaining water
The position of the water table sometimes playsarolein
determinating the amount of streamflow.



true stems, roots, and leaves with most of their vegetative parts above the water. Submergent plants also
include some of the same types of plants, but they are completely immersed in water. Floating plants (e.g.,
duckweed, algae mats) are detached from any substrate and are therefore drifting in the water.

7. The channel of the streambed is the zone of the stream cross section that is usually submerged and totally
aguatic.

8. Pools are distinct habitats within the stream where the velocity of the water is reduced and the depth of the
water is greater than that of most other stream areas. A pool usually an has soft bottom sediments.

9. Rifflesare shalow, turbulent, but swiftly flowing stretches of water that flow over partialy or totally
submerged rocks.

10. Runsor glides are sections of the stream with arelatively low velocity that flow gently and smoothly with
little or no turbulence at the surface of the water.

11. The substrate isthe material that makes up the streambed, such as clay, cobbles, or boulders.

Whether streams are active, fast moving, shady, cold, and clear or deep, lowmoving, muddy, and warm--or
something in between--they are shaped by the land they flow through and by what we do to that land. For
example, vegetation in the stream's riparian zone protects and serves as a buffer for the stream's streamside cover,
which in turn shades and enriches (by dropping leaves and other organic material) the water in the stream
channel.

Furthermore, the riparian zone helps maintain the stability of the stream bank by binding soils through root
systems and helps control erosion and prevent excessive siltation of the stream's substrate. If human activities
begin to degrade the stream's riparian zone, each of these stream components--and the aguatic insects, fish, and
plants that inhabit them--also begins to degrade. Chapter 4 includes methods that volunteers can use to assess the
stream's living environment--specifically, the insects that live in the stream and the physical components of the
stream (the habitats) that support them.

Water Quality

The water in astream is always moving and mixing, both from top to bottom and from one side of the stream to
the other. Pollutants that enter the stream travel some distance before they are thoroughly mixed throughout the
flow. For example, water upstream of a pipe discharging wastewater might be clean. At the discharge site and
immediately downstream, the water might be extremely degraded. Further downstream, in the recovery zone,
overall quality might improve as pollutants are diluted with more water. Far downstream the stream as awhole
might be relatively clean again. Unfortunately, most streams with one source of pollution often are affected by
many others as well.

Pollution is broadly divided into two classes according to its source. Point source pollution comes from a clearly
identifiable point such as a pipe which discharges directly into a waterbody. Examples of point sources include
factories, wastewater treatment plants, and illegal straight pipes from homes and boats.

Nonpoint source pollution comes from surface water runoff. It originates from a broad area and thus can be
difficult to identify. Examples of nonpoint sources include agricultural runoff, mine drainage, construction site
runoff, and runoff from city streets and parking lots.

Nationally, the pollutants most often found in the stream environment are not toxic substances like lead, mercury,
or oil and grease. More impacts are caused by sediments and silt from eroded land and nutrients such as the
nitrogen and phosphorus found in fertilizers, detergents, and sewage treatment plant discharges. Other |eading
pollutants include pathogens such as bacteria, pesticides, and organic enrichment that leads to low levels of
dissolved oxygen. Common sources of pollution to streams include:

« Agricultural activities such as crop production, cattle grazing, and maintaining livestock in holding areas or
feedlots. These contribute pollutants such as sediments, nutrients, pesticides, herbicides, pathogens, and
organic enrichment.

« Municipal dischargers such as sewage treatment plants which contribute nutrients, pathogens, organic
enrichment, and toxicants.

« Urban runoff from city streets, parking lots, sidewalks, storm sewers, lawns, golf courses, and building



sites. Common pollutants include sediments, nutrients, oxygendemanding substances, road salts, heavy
metal s, petroleum products, and pathogens.

Other commonly reported sources of pollutants are mining, industrial dischargers (factories), forestry activities,
and modifications to stream habitat and hydrology.
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Of course, an individual program might be monitoring for a number of reasons. However,
it isimportant to identify one or two top reasons and devel op the program based on those
objectives.

2. Who will use the monitoring data?

Knowing your data usersis essential to the program development process. Potential data
users might include:

« State, county, or local water quality analysts
o Thevolunteers themselves
 Fisheries biologists

o Universities

« Schoolteachers

« Environmental organizations

« Parksand recreation staff

« Local planning and zoning agencies
« State environmental agencies

» State and local health departments

« Soil and water conservation districts

« Federal agencies such asthe U.S. Geological Survey or U.S. Environmental
Protection Agency

Each of these users will have different data requirements. Some users, such as government
analysts and planning/zoning agencies, will have more stringent requirements than others
and will require higher levels of quality assurance. Asthe volunteer monitoring project is
being designed, program coordinators should contact as many potential information users
as possible to determine their data needs. It is important to have at least one user
committed to receiving and using the data. In some cases that user might be the monitoring
group itself.

3. How will the data be used?

The range of uses of volunteer datais limited only by the imagination. Volunteer data
could be used, for example, to influence local planning decisions about where to sitea
sewage treatment facility or to publicize a water quality problem and seek community
solutions. Collected data could also be used to educate primary school children about the
importance of water resources. Other data uses include the support of:

« Loca zoning requirements

« A stream protection study

» State preparation of water quality assessments

« Screening waters for potential problems

« The setting of statewide prioritiesfor pollution control



Each data use potentially has different data requirements. Knowing the ultimate uses of the
collected volunteer data will help determine the right kind of data to collect and the level of
effort required to collect, analyze, store, and report them.
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5. How good does the monitoring data need to be?

Some uses require high-quality data. For example, high-quality data are usually needed to
prove compliance with environmental regulations, assess pollution impacts, or make land
use planning decisions. In other cases the quality of the datais secondary to the actual
process of collecting it. Thisis often the case for monitoring programs that focus on the
overall educational aspects of stream monitoring.

Data quality is measured in five ways accuracy, precision, completeness,
representativeness, and comparability (see box Data Quality Terms).

Data Quality Terms

« Accuracy isthe
degree of agreement
between the sampling
result and the true
value of the
parameter or
condition being
measured. Accuracy
iIsmost affected by
the equipment and the
procedure used to
measure the paramter.

« Precision, onthe
other hand, refersto
how well you are able
to reproduce the
result on the same
sample, regardless of
accuracy. Human
error in sampling .

. I
technigues plays an X : |
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« Representativeness i ~
is the degree to which £ e

collected data
actually represent the
stream condition
being monitored. It is
most affected by site
location.

o Completenessisa




measure of the
amount of valid data
actually obtained vs.
the amount expected
to be obtained as a
specified in the
original sampling
design. Itisusualy
expressed as a
percentage. For
example, if 100
samples were
scheduled but



bottles, 500-micron mesh size kick net, etc.)

« What equipment preparation methods are necessary (such as container sterilization
or meter calibration)

« What protocols will be followed (such as the Winkler method for dissolved oxygen,
intensive stream bioassessment approach for habitat and benthic macroinvertebrates,
etc.)

Analytical questions must also be addressed such as:

o Will volunteers return to alab for macroinvertebrate identification or dissolved
oxygen titration procedures or conduct them in the field?

« Will acolor wheel provide nitrate data of needed quality, or is a more sophisticated
approach needed?

« Should visual observation and habitat assessment approaches be combined with
turbidity measures to best determine the impact of construction sites? While
sophisticated methods usually yield more accurate and precise data (if properly
carried out), they are also more costly and timeconsuming. This extra effort and
expense might be worthwhile if the goal of the program isto produce high-quality
data. Programs with an educational focus, however, can often use less sensitive
equipment and |ess sophisticated methods to meet their goals.

7. Where are the monitoring sites?

Sites might be chosen for any number of reasons such as accessibility, proximity to
volunteers homes, value to potential users such as state agencies, or location in problem
areas. If the volunteer program is providing baseline data to characterize a stream or screen
for problems, it might wish to monitor a number of sites representing a range of conditions
in the stream watershed (e.g., an upstream "pristine" area, above and below towns and
cities, in agricultural areas and parks, etc.). For more specific purposes, such as
determining whether a stream is safe to swim in, it might only be necessary to sample
selected swimming areas. To determine whether a particular land use activity or potential
source of pollution is, in fact, having an impact, it might be best to monitor upstream and
downstream of the area where the source is suspected. To determine the effectiveness of
runoff control measures, a paired watershed approach might be best (e.g., sampling two
similar small watersheds, one with controls in place and one without controls).

A program manager might also select one or more sites near professionally monitored sites
in order to compare the quality of volunteer-generated data against professional data. It
might also be helpful to locate some sites near U.S. Geological Survey gauging stations,
which can provide useful data on streamflow. Certainly, for any volunteer program, safety
and accessibility (both legal and physical) will be important in determining site location.
No matter how sampling sites are chosen, most monitoring programs will need to maintain
the same sites over time and identify them clearly in their monitoring program design.

When selecting monitoring sites, ask the following questions. Based on the answers, you
may need to eliminate some sites or select alternative locations that meet your criteria:



« Areother groups (local, state, federal agencies; other volunteer groups; schools or
colleges) already monitoring this site?

« Canyou identify the site on amap and on the ground?
« Isthe site representative of the watershed?

« Doesthe site have water in it during the times of year that monitoring will take
place?

« Isthere safe, convenient access to the site (including adequate parking) and away to
safely sample aflowing section of the stream? | s there access all year long?

« Canyou acquire landowner permission?
« Canyou perform al the monitoring activities and tests that are planned at this site?

« Isthesitefar enough downstream of drains or tributaries? Is the site near tributary
inflows, dams, bridges, or other structures that may affect the results?

« Haveyou selected enough sites for the study you want to do?

Once you have selected the monitoring sites, you should be able to identify them by
latitude and longitude. Thislocation information is critical if your datawill potentially be
used in Geographical Information Systems (GIS) or in sophisticated data management
systems (See Appendix C).



9. How will monitoring data be managed and presented?

The volunteer program coordinator should have a clear plan for dealing with the data
collected each year. Field and lab data sheets should be checked for completeness, data
should be screened for outliers, and a database should be devel oped or adapted to store and
manipul ate the data. The elements of such a database should be clearly explained in order
to alow usersto interpret the data accurately and with confidence.

Program coordinators will also have to decide how they want to present data results, not
only to the general public and to specific data users, but also to the volunteers themselves.
Different levels of analysis might be needed for different audiences. A volunteer group
collecting data for state or county use should consult with the appropriate agency before
Investing in computerized data management software because the agency could have
specific needs or recommendations based on its own data management protocols.

10. How will the program ensure that data are credible?

Developing specific answers to questions 19 is the first step in ensuring that data are
credible. Credible data meet specific needs and can be used with confidence for those
needs. Other steps include:

« Properly training, testing, and retraining volunteers

« Evauating the program's success after an initial pilot stage and making any
necessary adjustments

« Assigning specific quality assurance tasks to qualified individualsin the program

« Documenting in awritten plan al the steps taken to sample, analyze, store, manage,
and present data

A written plan, known as a quality assurance project plan, can be elaborate or smple
depending on the volunteer program's goals. Its essential feature, however, isthat it
documents how the data are to be generated. Without such knowledge, the data cannot be
used with confidence. It is al'so important for educating future volunteers and data users
about the program and the data. People might be analyzing the data 5 or 10 or more years
later to study trendsin stream quality. (Note: EPA requires that any monitoring program
sponsored by EPA through grants, contracts, or other formal agreement must carry out a
quality assurance/quality control program and develop a quality assurance project plan.)



Put It in Writing

When you and the volunteer program planning committee have answered the
ten project design questions to everyone's satisfaction, your next critical step
isto put it al inwriting. The written plan, including sampling and analytical
methods, sites, parameters, project goals, and data quality considerations, is
your bible. With awritten plan you:

« Document the particulars of your program for your data users
« Educate newcomers to the program

o Ensure that newcomers will use the same methods as those who came
before them

« Keep an historical record for future program leaders, volunteers, and
data users

Y our written plan may simply consist of a study design and standard

« Operating procedures such as a monitoring and lab methods manual. Y ou
may, however, prefer to develop a more comprehensive quality assurance
project plan. The quality assurance project plan is a document that outlines
the procedures you will use to ensure high quality data when conducting
sample collection and analysisin your program.

By law, any water quality monitoring program that receives EPA funding is
required to have an EPA-approved quality assurance project plan. Even if
you don't receive EPA funding, you will find that preparing a written plan
helps ensure that your data are used with confidence, now and in the future.
(See The Volunteer Monitor's Guide to Quality Assurance Project Plans
(EPA 841-B-96-003 September 1996) for more information.)

< Previous - Table of Contents - Next >

Office of Wetlands, Oceans & Watersheds Home
Watershed Protection Home | Monitoring Water Quality Home

EPA Home | Office of Water | Search | Comments



http://www.epa.gov/owow/
http://www.epa.gov/owow/watershed/
http://www.epa.gov/owow/monitoring/
http://www.epa.gov/
http://www.epa.gov/ow/
http://www.epa.gov/ow/search.html
http://www.epa.gov/ow/comments.html

[ E United Stales

L7 Environmantal Proleclion Agancy Walershed _‘
. Fn"rnh-::i fon

Office of Water e

Monitoring Water Quality

Training Volunteer Monitors

Back to Section 2.2 - Designing the Stream Study

Training should be an essential component of any volunteer stream monitoring project.
When volunteers are properly trained in the goals of the volunteer project and its
sampling and analytical methods, they:

« Produce higher quality, more credible data.
« Better understand their role in protecting water quality.
« Are more motivated to continue monitoring.

« Save program manager time and effort by becoming better monitors who require
less supervision.

« Feel more like part of a dedicated team.

Some of the key elements to consider in developing atraining program for volunteers
include the following:

1. Plan ahead. When you arein the early stages of developing your training program,
decide who will do the training, when training will occur, where it will be held,
what equipment and handouts volunteers will receive, and what, in they end, they
will learn. Plan on at least one initial training session at the start of the sampling
season and a quality control session somewhat into the season (to see if volunteers
are using the right methods, and to answer questions). If volunteers will be
sampling many different chemical parameters or will be conducting intensive
biological monitoring, you should probably schedule two initial training
sessions—one to introduce volunteers to the program, and the other to cover
sampling and analytical methods in detail. Y ou might also want to plan a
postseason session that encourages volunteers to air problems, exchange
information, and make suggestions for the coming year. Make sure the program
planning committee agrees to the training plan.

2. Put it inwriting. Once you've made these decisions, write them all down. Note the
training specifics in the program's quality assurance project plan. It might also help
to develop a"job description” for the volunteers that lists the tasks they will
perform in the field and lab, and that identifies the obligations to which they will
be held and the schedule they will follow. Hand this out at the first training session.
Volunteers should leave the session knowing what is expected of them. If they
decide not to join after all because the tasks are too onerous, it is better for you to
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find out after the first session than later in the sampling year.

3. Be prepared. Nothing will discourage volunteers more than an illplanned, chaotic
initial training session. The elements of a successful initial training session include:

o Enthusiastic, knowledgeable trainers

o Short presentations that encourage audience participation and don't strain
attention spans

o A low ratio of trainersto trainees

o Presentations that include why the monitoring is needed, what the program
hopes to accomplish, and what will be done with the data

o Anagendathat isfollowed (especially start and finish times)
o Good acoustics, clear voices, and interesting audiovisual aids

o Opportunities for all trainees to handle equipment, view demonstrations of
sampling protocols, and practice sampling

o Instruction on safety considerations

o Refreshments and opportunities for trainees to meet one another, socialize,
and have fun

o Timefor questions and answers.

4. Conduct quality control checks. After your initial training session(s), schedule
opportunities to "check up" on how your volunteers are performing. The purpose
of these quality control checksisto ensure that all volunteers are monitoring using
proper and consistent protocols, and to emphasize the importance of quality control
measures. Some time into the sampling season, observe how volunteers are
sampling, analyzing their samples, identifying macroinvertebrates, and recording
their results. Either observe volunteersin small groups at their monitoring sites or
bring them to a central location for an organized quality control session. If your
program isinvolved in chemical monitoring, you might want all volunteersto
analyze the same water sample using their own equipment, or hold alab exercisein
which volunteers read and record results from equipment and kits that have already
been set up. For abiological monitoring program, have trainers or seasoned
volunteers observe sampling methods in the field and provide preserved samples of
macroinvertebrates for volunteers to identify. Reserve time to answer questions,
talk about initial findings, and have some fun.

5. Review the effectiveness of your training program. At the end of each training
session, encourage volunteers to fill out atraining evaluation form. Thisform
should help you assess the effectiveness of individual trainers and their styles, the
handouts and audiovisual aids, the general atmosphere of the training session, and
what the volunteers liked most and least about the session. Use the results of the
evaluation to revise training protocols as needed to best meet program and
volunteer needs.
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2.3
Safety Considerations

One of the most critical considerations for a volunteer monitoring program is the safety
of its volunteers. All volunteers should be trained in safety procedures and should carry
with them a set of safety instructions and the phone number of their program coordinator
or team leader. Safety precautions can never be overemphasized.

The following are some basic common sense safety rules. At the site:

« Always monitor with at least one partner. Teams of three or four people are best.
Always let someone else know where you are, when you intend to return, and what
to do if you don't come back at the appointed time.

« Develop asafety plan. Find out the location and telephone number of the nearest
telephone and write it down. Locate the nearest medical center and write down
directions on how to get between the center and your site(s) so that you can direct
emergency personnel. Have each member of the sampling team complete a
medical form that includes emergency contacts, insurance information, and
pertinent health information such as allergies, diabetes, epilepsy, etc.

Have afirst aid kit handy (see box below). Know any important medical conditions


http://www.epa.gov/
http://www.epa.gov/ow/
http://www.epa.gov/owow/watershed/
http://www.epa.gov/owow/monitoring/index.html

descriptions, or directions.

« Waitch for irate dogs, farm animals, wildlife (particularly snakes), and insects such
as ticks, hornets, and wasps. Know what to do if you get bitten or stung.

« Waitch for poison ivy, poison oak, sumac, and other types of vegetation in your
areathat can cause rashes and irritation.

« Never drink the water in a stream. Assume it is unsafe to drink, and bring your
own water from home. After monitoring, wash your hands with antibacterial soap.

« Do not monitor if the stream is posted as unsafe for body contact. If the water
appears to be severely polluted, contact your program coordinator.

« Do not walk on unstable stream banks. Disturbing these banks can accelerate
erosion and might prove dangerous if a bank collapses. Disturb streamside
vegetation as little as possible.

» Bevery careful when walking in the stream itself. Rocky-bottom streams can be
very dlippery and can contain deep pools, muddy-bottom streams might also prove
treacherous in areas where mud, silt, or sand have accumulated in sink holes. If
you must cross the stream, use a walking stick to steady yourself and to probe for
deep water or muck. Y our partner(s) should wait on dry land ready to assist you if
you fall. Do not attempt to cross streams that are swift and above the knee in depth.
Wear waders and rubber gloves in streams suspected of having significant
pollution problems.

« If you are sampling from abridge, be wary of passing traffic. Never lean over
bridge rails unless you are firmly anchored to the ground or the bridge with good
hand/foot holds.

« If at any timeyou feel uncomfortable about the condition of the stream or
your surroundings, stop monitoring and leave the site at once. Your safety is
mor e important than the data!

When using chemicals:

« Know your equipment, sampling instructions, and procedures before going out into
the field. Prepare labels and clean equipment before you get started.

» Keep all equipment and chemicals away from small children. Many of the
chemicals used in monitoring are poisonous. Tape the phone number of the local
poison control center to your sampling kit.

« Avoid contact between chemical reagents and skin, eye, nose, and mouth. Never
use your fingers to stopper a sample bottle (e.g., when you are shaking a solution).
Wear safety goggles when performing any chemical test or handling preservatives.

Know chemical cleanup and disposal procedures. Wipe up al spills when they
occur. Return all unused chemicals to your program coordinator for safe 789equipn



First Aid Kit

The minimum first aid kit should contain the following items:

o Telephone numbers of emergency personnel such as the police and an
ambulance service.
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