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Underlying drawing: Wild lupine (Lupinus perennis)                                      
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• One method to measure the abun-
dance or distribution of vegetation is
to outline plots along transects and
document the number of plants in a
given sample area.

• One method to determine the
influence of water in the soil is to dig
pits and evaluate them for signs of
chemical processes created by the
fluctuation or periodic presence of
water.

Wetlands require a broad spectrum
of surveying and monitoring tech-
niques because they are the interface
between land and water and because
they exist in a great variety of forms.
The term “wetland” applies to saltwater

marshes on the coast, acidic bogs in
boreal forests, cypress swamps on
coastal plains in the south, and bottom-

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

In 1996 the State of New York required the Syracuse International Air-
port to treat its runoff discharge to a nearby stream, partly because of
monitoring efforts by nearby volunteers and high school students.  As
part of the Izaak Walton League’s Stream Doctor project, volunteers
began monitoring Beartrap Creek in 1991, and the students joined in
1994.  Volunteers found that glycols and other deicing materials from the
airport were entering the former trout stream through rain and snow-
melt runoff, reducing dissolved oxygen levels in the stream and negatively
affecting the macroinvertebrate community.  The volunteers alerted the
New York State Department of Environmental Conservation, which re-
quired the airport to build a runoff treatment facility.  Volunteer monitors
have since found that water quality has improved and more pollution-
sensitive macroinvertebrate species have appeared. (Urban Stream Doctors
in New York, 1998.)

Northern pitcher-plant (Sarracenia purpurea)
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land hardwood forests in floodplains.
Each wetland type hosts a distinct
community of flora and fauna.  For
example, bogs, where peat accumulates
over long periods
of time, create a
highly acidic
environment to
which only a
limited number
of plants and
animals have
adapted.  In salt marshes  an entirely
different assemblage of  specialized
plants and animals has adapted to the
stresses of salt and fluctuating water
levels.  Wetlands such as vernal pools,
which often dry up in summer, have
unique physical conditions, thereby
hosting yet other assemblages of plants
and animals.

The large diversity of wetland types has
led to a lack of uniformity in the
sampling techniques, tests, indicators,
and analytical methods used by scien-

tists to under-
stand them. EPA
is part of a
partnership to
improve the
quality of wet-
land monitoring.
These efforts will

result in improving indicators for
assessing the health of the various
wetland types that occur in the United
States.

Because physical and chemical condi-
tions create such a variety of biological
conditions in wetlands, measurements
of pH, dissolved oxygen, and total

Wetlands require a broad
spectrum of surveying and
monitoring techniques because
they consist of both land and
water and present a tremen-
dous variety of forms.

In 1985-1986 on Whites Creek (Tennessee), Izaak Walton League volun-
teer water monitors’ observations of siltation and measurements of
benthic macroinvertebrates figured significantly in legal proceedings that
led to an agreement aimed at reducing impacts from erosion and other
construction-related effects.   The State Department of Transportation
agreed that in the future it would apply to the Department of Health
and Environment for a water quality permit for construction projects
affecting Tennessee waters (Norris, 1992).

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○



10

suspended solids give a limited picture
of a wetland’s health.  It is valuable to
look at the plants and animals them-
selves to gain insight into the ecological
functioning and biological condition or
integrity of wetlands.  Biological
integrity is the ability to support and
maintain a balanced, integrated, adaptive
biological system with the full range of
elements and processes expected in a
region’s natural habitat (Bartoldus,
1999).

Scientists can use bioassessment
methods to directly measure the biologi-
cal condition of wetlands and determine
if they have been damaged by human
activities.  If a state, tribe, or other
organization detects a warning signal
during the screening process, they can
conduct a more detailed and thorough
assessment.  Many states using
bioassessment methods for streams are
finding that they can save time and
resources by screening a large number
of sites with “rapid bioassessments”
and then following up with more
detailed assessments, including expen-
sive chemical and physical tests when
appropriate.

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

Bioassessment can also be used to
determine if a wetland has been
damaged by human activities.  By
observing the presence, absence, or
relative proportions of indicator plant
and animal species, scientists can
analyze the health of a wetland.
Indicator species are those that react
predictably to natural conditions and/
or human impacts.  For example, a
dominance of filamentous green algae
in a freshwater marsh might indicate
human-influenced nutrient enrichment
of the watershed, whereas a diversity
of sedges and rushes (grass-like plants
that compete well in wet places) might
indicate relatively unimpaired condi-
tions.  Typically, these biological
assessments combine several measure-
ments or metrics to derive a robust
picture of wetland health sometimes
presented as an Index of Biological
Integrity (IBI).  For more information
about wetland biological assessment,
see EPA’s web page at www.epa.gov/
owow/wetlands/bawwg.

In addition, wetland bioassessment is
useful in helping to protect and restore
wetlands, evaluating the performance of
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protection and restoration activities, and
developing watershed management plans.
The information provided by biological
assessments can help agencies prioritize
and target activities to protect and restore
wetlands.  Also, by periodically conduct-
ing bioassessments, states and tribes can

track the condition of wetlands and learn
which management activities have
worked as planned and which have not.
With this knowledge, states, tribes, and
land use managers can improve future
management plans and maximize their
wetland protection efforts.
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Comment Form

Please photocopy this page and send us your comments.
You are also invited to include information about your

volunteer wetland monitoring program.
Mail forms to:

Wetlands Helpline
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., N.W. (4502F)

Washington, DC 20460

wetlands.helpline@epa.gov or 1-800-832-7828

What did you find most useful about this document
and/or how can it be improved?

What is your organization doing to monitor,
restore, or protect wetlands?

Other comments:

mailto:wetlands.helpline@epa.gov


www.epa.gov/owow/wetlands


	Cover 
	Contents
	Note to the Reader
	Section A Introduction to Volunteer Wetland Monitoring
	Why Wetlands?
	Why Volunteer Monitoring Is Important
	Monitoring Wetlands

	Section B Designing a Wetland Study
	Caution!
	Narrowing Parameters
	Balancing Education and Reliable Data
	The Long-Term View
	Quality Assurance
	Collecting Useful Data
	Formulating Research Questions
	Finding Your Niche
	How the Resource Guide Can Help

	Section C Resource Guide to Volunteer Wetland Monitoring
	Annotated Bibliography of Manuals and Handbooks
	Published Documents
	Informal Documents
	Additional Resources
	Staying Current
	Supplementary Manuals and Wetland Bibliographies
	References from the Text

	Comment Form

