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NOTICE
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FOREWORD

In 1999, the U.S. Environmental Protection Agency (EPA) began work onthisseriesof reportsentitled
Methodsfor Evaluating Wetland Condition. The purpose of these reportsisto help Statesand
Tribesdevelop methodsto evaluate (1) the overal ecological condition of wetlandsusing biological
assessmentsand (2) nutrient enrichment of wetlands, whichisoneof the primary stressorsdamaging
wetlandsin many partsof the country. Thisinformation isintended to serve asastarting point for States
and Tribesto eventudly establish biological and nutrient water qudity criteriaspecificaly refined for
wetland waterbodies.

This purpose wasto be accomplished by providing aseriesof “ state of the science” modules concerning
wetland bioassessment aswell asthe nutrient enrichment of wetlands. Theindividua moduleformat
was used instead of onelarge publicationto facilitate the addition of other reports aswetland science
progresses and wetlands are further incorporated into water quality programs. Also, thismodular
approach alowsEPA to revisereportswithout having to reprint themal. A list of theinaugural set of
20 modules can befound at the end of this section.

Thisseriesof reportsisthe product of acollaborative effort between EPA’'s Health and Ecol ogical
CriteriaDivision of the Office of Scienceand Technology (OST) and the Wetlands Division of the
Office of Wetlands, Oceans and Watersheds (OWOW). Thereportswereinitiated with the support
and oversight of Thomas J. Danielson (OWOW), AmandaK. Parker and Susan K. Jackson (OST),
and seen to compl etion by Douglas G. Hoskins (OWOW) and IfeyinwaF. Davis(OST). EPArelied
heavily on theinput, recommendations, and energy of three panel s of experts, which unfortunately have
too many memberstolist individualy:

[ | Biologica Assessment of Wetlands Workgroup
[ | New England Biologica Assessment of Wetlands Workgroup
| Wetlands Nutrient CriteriaWorkgroup

Moreinformation about biologica and nutrient criteriaisavailableat thefollowing EPA website:
http://www.epa.gov/ost/standards

Moreinformation about wetland biological assessmentsisavailableat thefollowing EPA website:
http://www.epa.gov/owow/wetlands/bawwg
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SUMMARY

A?nency staff and other professiona wetland
anagersare caled uponto achievetoo
much with too few resources. Well-trained
volunteershavethe potentia to fill manpower
needs and provide the assistance that will lead to
scientifically sound datathat are so urgently
needed to protect theintegrity of the nation's
wetlands and to uphold the principles of the Clean
Water Act. Recruitment and management
guidelines, sound volunteer monitoring protocols,
outreach and education programs, training
workshops, volunteer service providers, and
many other resourcesincluding apool of moti-
vated and often experienced volunteers, are
currently availablefor wetland managersand
State agency personnel to draw upon. Thetimeis
ripefor theformation of committed partnerships
between volunteersand professiond agency staff
that will further the common god of wetland
protection.

PURPOSE

he purpose of thismoduleisto addressthe
concernsheld by many agency personnel,
whether national, State, or regional, inrelationship
to volunteer participationinwetland biomonitoring
and the accomplishment of the goalsof the Clean
Water Act.

INTRODUCTION

Envi ronmental managers are faced with the
need to accurately portray the typesand in-
tegrity of local wetlandsto assist theminther goa
of sound management, yet they have decreasing
resourcesto spend on datacollection and anayss.
Citizen volunteerscan help to bridgethisgap, es-
pecidly withthe application of biomonitoring. There
are many advantages in combining the technical
expertise of State and Federd environmenta agen-

ceswiththelocad knowledge, persond involvement,
and energy of volunteers. Thispartnership helpsto
build the capacity of citizensto become part of the
planning processat the community level, changes
theway volunteersthink about wetland resources,
and grengthensloca sewardship. Usingthar newly
acquired knowledge and tools, volunteersget in-
volvedinloca planning and decisionsto improve
water quality, aquatic habitat, and biologica com-
munities. Agencdies, inturn, areableto monitor more
projects and obtain more data than would other-
wise be possible. This partnership also breaks
down some of theold barriersof mistrust and lack
of cooperation.

VOLUNTEERS
BIOMONITORING
WETLANDS

COMMUNITY-BASED ENVIRONMENTAL
PROTECTION

At some point the will to conserve our
natural resourceshasto riseup fromthe
heart and soul of the people—<citizens
themsel ves taking conservation into
their own hands, and along with the sup-
port of their government, making it hap-
pen. Mollie H. Besttie, former Director,
U.S. Fishand Wildlife Service

A growing sector of the public appreciatesthe
important functions and values provided by wet-
landsand isconcerned about their continuing loss
and degradation in theface of ever-increasing de-
velopment. Many citizens motivated to do some-
thing becomeinvolved asvolunteers. Thepool of
volunteers—trained scientists, retired profession-
s, schoolteachersand students, conservation com-
missioners, environmenta consultantsand lawyers,
aswedll asprofessional nonprofit volunteer organi-
zations acting as service providersto willing citi-
zensfromal walksof life—isagrowing source of



willing assstants. Many of these peopleand groups
aready havevauableskills, knowledge, and infra-
structurethat could be applied in acost-effective
manner to assist State and Federal agencieswork-
ing toimplement wetland conservation.

BRIDGING THE GAP

Agencies, on the other hand, are being directed
to fulfill the requirements of the Clean Water Act
and provide comprehensive monitoring dataunder
thevarious sections of theact. Thistask conflicts
withtheredity of dwindling funding and manpower
resources. A number of agencies are exploring
volunteer participation in government monitoring
programs. Therearemany issuesyet to beresolved,
and mechanisms to be put into place, before the
partnership between volunteers and agencies can
operate smoothly. Thismoduleaimsto bridgethe
gap between the partners by providing a set of
guiddinestofacilitate volunteer participationinwet-
land bioassessment programs.

From the onset, a cooperative wetland
biomonitoring program needsaframework of red-
isticexpectationsof repectiveresponshbilities, roles,
and tasks, together with aclear understanding of
therequired endpoints.

WORKING WITH
VOLUNTEERS

ADVANTAGES

Education and environmental stewar dship
Government agencies, watershed associations,
and nonprofit organizations promote volunteerism
to motivate people to change their attitudes and
becomeinvolvedin preventing pallution and restoring
water quality. Volunteersusudly becomeinvolved
through apersona concern for water quality or the
wildlifeof aloca wetland. By working with scien-
tists and other concerned citizens and attending

workshops or taking academic courses, volunteers
can receive hands-on education about wetland
plants and animals, food chains, ecological prin-
ciples, watershed management issues, regulations,
andlegidation. Thisexperience providescitizens
with valuable toolsto usein anonregul atory ap-
proach to protecting local wetland acreage, func-
tions, and values.

L ocal knowledge

Citizenshaveintimateloca knowledge of water
resources and their environs and can provide an
account of changesover time. Their familiarity with
local land usesd so hd psto identify potentia sources
of point-source (dumpage, spills, unregulated dis-
charges, etc.) and/or nonpoint-source pollution
(flow dterations, habitat aterations, eutrophication,
sedimentation, etc.). Asmembersof theloca com-
munity, vol unteers can often gain accessto privately
owned or remotewetland sites.

L ocal-level assessments, management,
and planning

Many local resdentshave anatural proclivity to
learn about wetlands, habitats, and biotaand are
interested in monitoring water qudity andthe effec-
tiveness of best management practices. They can
act aspublic“watchdogs.” Publicinterest helpsto
shape planning policy inlocal communities. Anin-
volved public can advance both scientific research
and good management practices.

Citizensdo appreciatewetlands

Most citizenswerefirst introduced to thewon-
dersof aguatic floraand faunaontheir first school
outing to examine pond life. Many conservation-
minded citizens view volunteering as an opportu-
nity to usethat fascination asatool to become ac-
tively involved inwetland conservation. A propor-
tionally very high number of listed threatened or
endangered speciesare wetland dependent, and the
connection between wetland hedth and biodiveraty
isaready clearly established in the public arena.



Wetlandsarealsotied to avery personal interest.
Inaddition, citizenshave afinancid interestin wet-
landsthroughthered estate value of their own prop-
erty. A heathy wetland within or adjoining aprivate
property raisesthe value of that property because
of itsaesthetic value and the associated privacy it
provides. Citizenswill becomeactively involvedin
protecting these vested interests.

Support and enhance agency efforts
Agency staff can engagevolunteersin avariety of
ways, as described below:

B Anedablished volunteer organization withfully
trained team leaders and volunteer crews can
take on some of themonitoring load and asso-
ciated respong bilitiesfrom agency saff and can
produce scientifically acceptabledata. In addi-
tion, community volunteer activitiesattract pos-
tive press coverage.

B Volunteer-generated dataare valuable asthey
act asadiagnostic “screen” to pinpoint wet-
land hedlth problems.

B Severa teams of volunteers can be sent into
thefield at one point in time, which achieves
widespread sampling within the same period.
Thisisnormaly very difficult to achieve under
normal circumstances owing to alack of per-
sonnel.

B Data collected by volunteers can be used by
agenciesto support their analysisof biologica
or ecological functioning of wetlands, not only
inautilitarian sense but in abroader context of
wetland condition. Volunteerscan be helpful in
tracking whether key indicatorsof function are
present from year to year. They can record
presence/absence of birds, mammals, plants,
and other biotaassociated withwetlands. Sea
sonal and annual changes can berecorded.

B Volunteersprovide additiona assstanceinthe
fidd, inthelaboratory, or on the computer key-
board.

B Thetimeand money saved through volunteer
participation can bepent inincreasing the num-
ber of sitesto be monitored and the amount of
datato becollected.

B Many samplesretrieved fromwetlandsare no-
torioudy difficult and time-consuming to sort.
Withrdativdy littletraining and professond su-
pervision, volunteerscan completethistask im-
mediately after sampling.

B Today’ svolunteersofteninclude people, espe-
cidly retirees with ahigh degree of professond
expertise in fields associated with both
biomonitoring and wetlands.

Appropriateuseof volunteer sby gover nment
agencies

Volunteer monitoring can be applied at three
leves

1. Increase awareness and knowledge of re-
sour ce values and conditions. Awareness of
water resource vauesand conditionsisapre-
requisitefor public support to restore, protect,
and maintain water resources. Such awareness
doesnot requirerigorous sampling or complex
andyticd methods, o volunteer monitoring pro-
gramscan meet thisgod.

2. Assist with the assessment and management
of wetlands at the community or watershed
level. Decisionsat the community or water-
shed leve typicdly involve municipa and pri-
vately owned land. Many volunteer organiza
tionsalready participate at thislevel and pro-
videreliable databased on sound Quality As-
surance Project Plans (QAPPs) that are geared
toward identifying gross problemsand measur-
ing changesover time. Thisform of volunteer
involvement ismost important if thereisaneed
for the continuous monitoring of many wetlands.
It can dso provideinformation on wetland sta-
tusthat would not otherwise be obtainable, such
asthe presence of rareor invasive species.



3. Contribute toward the evaluation and as-
sessment programs of State and Federal
agencies. Volunteer monitoring can be used
for many of the Federd and State wetland regu-
latory programscovered in Module 5: Admin-
istrative Framework for the Implementation of
aWetland Bioassessment Program. A typica
examplewould be measuring the success over
time of compensatory mitigation projects. Con-
cernsabout quality assurance/quality control
(QA/QC) issuesand datagenerated by volun-
teerscan beavoided if therolesof volunteers
areredricted tofield assstanceand, inthe case
of invertebrate biomonitoring, to sorting samples
from debris, and possibly to identify to order
level. The delegation of smpletasks can be of
great ass sanceto professonds(modified from
Dateset a. 1997).

Unlessvolunteersarehighly trained specidigswith
aprofessiond recordin biomonitoring of particular
community groups, it isstrongly recommended that
volunteersnot be used when the quaity of datahas
to meet legal, regulatory, and scientific peer review
requirements.

4. Other applications of volunteer monitors.
Many opportunitiesfor volunteer participation
exist apart from assisting agencies with data
collection (Table1). TheNationd Directory of

Volunteer Environmental Monitoring Programs
(1998) lists 772 water resources monitoring
groupswith awiderangein program types. Of
these, 52% monitor macroinvertebratesto as-
sesswater qudity.

HIGH SCHOOL STUDENTS AS
VOLUNTEERS

There is an understandabl e reluctance among
agency scientists to involve students in rigorous
biomonitoring programsthat requireahigh degree
of quality control to be coupled with accurate biota
identification. However, thereare agency programs
inwhich students can act in avolunteer capacity,
particularly under the supervison of teacherswho
have attended “train the trainer” workshops. A
number of agenciesare devel oping their own high
school manudss, training videos, and other support
material sto encourage school participationin con-
servation programs.

Oneof themost encouraging casestudiesof school
participationin wetland conservation isstudent in-
volvement inthe vernal pool certification program
in Massachusetts. Colburn (1997), an aguatic
ecologist working with Massachusetts Audubon,
developed amanual, Certified: A Citizen's Sep-
by-Step Guideto Protecting \lernal Pools. Clear

TABLE 1: USES AND USERS OF VOLUNTEER DATA

USE OF INFORMATION

Education

Establish baseline conditions
Screen for problems

Research

Advocacy and "watchdog" role
Community organizing
Nonpoint Source Pollution Assessment
Watershed planning
Restoration projects

Land-use decisions

BMP evaluation

Enforcement

Legislation

State 305(b) reports

Shellfish bed closures

TYPES OF USERS

Individual citizen programs

Community organizations and watershed associations
University scientists

Local government

State government

Federal Government

Nonprofit foundations and trusts

Schools and nontraditional education programs



and smpleingtructions guide citizensthrough the
sepsnecessary to officidly certify vernd poolswith
the Division of Fisheriesand Wildlife. Once certi-
fied, the pool isthen protected. Teachersthrough-
out the State were quick to use this manual and
now integratevernd pool sudiesintothar curricula
Reading Memoria High School, under theleader-
ship of oneteacher, Leo Kenney, hascertified more
than 200 local vernal pools. (See\blunteer Moni-
tor, Spring 1998, “ Defending the Underdog: Vol-
unteers Protect Vernal Pools.”) To assist with ac-
curateidentification of fauna, anexcdlent fidd guide
has been devel oped under sponsorship of the Ex-
ecutive Office of Environmenta Affairs(Kenney
and Burne 2000).

Asagency involvement in wetland restoration and
cregtion grows, thereisan excellent opportunity to
engageteachersand studentsin habitat enrichment
programssuch asremova of invasvespecies, plant-
ing of indigenous species, and monitoring the suc-
cess of theimprovements. Studentsinturnlearn
more about wetland floraand faunaand their im-
portance in wetland ecology and conservation.
Martin (1999), of the Center for Science Educa-
tion at Portland University, stressestheneed to link
student fieldwork with the more theoretical prin-
ciplesof science. In other words, anintegrated edu-
cational approach of fieldwork and classroomin-
struction will provide studentswith abackground
in the scientific approach, aswell as build sound
ecological attitudesthat studentswill carry intothe
futureasadults. Studentsenjoy sharing their expe-
rienceswith family and friends, thusincreasing stew-
ardship and hel ping to build trust between agencies
andthe public.

ADDRESSING CONCERNS

Thereluctance of government agentstoinvolve
volunteerswith their programs arisesfromanum-
ber of concerns, including:

B Fea of management pressureto subgtitute tech-
nica staff withvolunteers

B Cos of volunteer monitoring programs

Difficulty inrecruiting and keeping effectivevol-
unteers

B Finding thetimeto train, coordinate, and su-
pervisevolunteers

B Professiona distrust of datacollected by vol-
unteers (isit credible? how was it obtained?
how stringent was QA/QC?etc.)

B Volunteersareunrdiablein meeting schedules
and deadlines

B Saety andlihility issues

Thefollowing sections of thismodule attempt to
address some of these concerns.

ROLE OF AGENCY PROFESSIONALS

Volunteers should not replace thework respons -
bilitiesof trained agency techniciansand scientists.
Agency staff need to generatethe sudy design and
QAPRP, conduct training at the appropriate level,
set required level of rigor, supervise volunteer in-
volvement, perform the dataanalysis, and follow
through with reportsand recommendationsfor man-
agement.

FUNDING

Volunteer monitoring programs produce cost-€f-
fectivewetland biomonitoring data, but they arenot
free. A quality volunteer monitoring programre-
quiresfunding, either from an agency or anoutside
source. At least one salaried personisrequired to
act asavolunteer coordinator to recruit volunteers;
to organi ze and coordinate monitoring; to purchase,
digtribute, and maintain equipment; to organize meet-
ingsand training sessions, to provide support ser-
vices; to receive records and monitoring data; to
enter and anadyze dataand possibly write study de-
signs, QAPPs, and reports; and findlly, to provide
genera administrative assstance. Other consider-



ationsinclude costsrelated to equipment purchase,
transportation, office overhead, photocopying, film
development, and last but not least, “rewards’ such
asrefreshmentsto maintain volunteer morae (Mil-
leteta. 1996). Volunteerswill providefreelabor,
but should not be asked to carry the burden of other
related expenses.

RECRUITMENT

Onestrategy for recruiting effective, committed
volunteersisto contact established volunteer re-
sources, including community watershed groupsand
local environmentd organizationsaready involved
inwater resource protection, natural history societ-
ies such as Audubon, academic groups (high
schoals, colleges, and universities), land trust orga
nizations, and fishing and hunting clubs. Unaffili-
ated membersof the public canberecruited a com-
munity meetings and through newsl etters, posted
flyers, list servers e-mail lists, or announcements
on cabletelevision or radio and in newspapers. A
discussion of benefits and drawbacks of each of
these potential poolsis provided by Miller et al.
(1996). It isimportant to make the volunteer project
attractive and of relevanceto the community.

ORGANIZATION AND LEADERSHIP

Agency gaff dready fed taxed withwork require-
ments and are reluctant to take on the additional
responghilitiesof recruiting, organizing, training, and
leading ateam of volunteers, even though they rec-
ognizethelong-term benefits. Thebest solutionto
thisdilemmaisto work through an established vol-
unteer group, usually awatershed association, and
aservice provider such as River Watch Network,
Adopt-A-Stream Foundation, New England Re-
gion Monitoring Consortium, or Massachusetts
Water Watch Partnership, that providestraining
programs, manual's, and support services, and un-
dergandsthe QA/QC requirements associated with
the CWA monitoring and data quality. A trained
and experienced volunteer or volunteer team can

be more quickly incorporated into an agency pro-
gram and reduce thetime required of agency staff.

MAINTAINING CONTINUITY AND
COMMITMENT

Volunteerscomeand go. Attritionishigh. The
Spring 1996 issue of Volunteer isdevoted to man-
aging avolunteer monitoring program and discusses
why people volunteer, why volunteersleave, and
what can be doneto correct the situation. Florida
Lakewatch offersthefollowing action plan:

I mprovefeedback
B Holdmoremestings—at least onegenerd meet-
ing. Thesemeetingswill:

* Givevolunteersasense of connectionto a
group or project

» Offer opportunitiesfor staff to ded firsthand
withvolunteers questions

B Speed turnaround time between data collec-
tion and feedback; improve datareport format-
ting (volunteerswant Smply expressed results,
not statistical rationae)

B Produce avariety of types of feedback (vid-
€0s, brochures, in-person-presentations, news-
letters, Web pages)

B Useregiona coordinatorsto maintain closer
touch with volunteers

I mprove screening
B Enroll new volunteerssdectively, withlong-term
commitment asthe primary criterion.

B Hoddaninitid interview that will:

» Emphasizethe benefitsof having along-term
database

 Caution volunteers not to expect that data
alonecan solveany particular problem

» Warn volunteers about possible delaysin
receiving feedback



* |dentify and discourage mismatched volun-
teers

Add new challenges
B Offer veteran volunteerstraining in new moni-
toring kills

B Useveteran volunteersinamentoring/training
capacity with new recruits

B |nvolvevolunteersin the planning stagesof a
monitoring program

Provide positive feedback
B Treat volunteersasif they were paid staff

Respect their opinionsand local knowledge
Providewords of encouragement

Thank volunteersfor their efforts

Providerewards—socia gatheringswith free
refreshments, an outing such as acanoetrip,
tee shirts, caps, mugs, certificates of apprecia
tion, or freecopiesof photographsshowingther
involvement

Andfinaly, conduct regular workshopsand re-
fresher courses, becausethey play animportant role
inmaintaining apool of qudified volunteers (Miller
et a. 1996).

SAFETY/LIABILITY

Wetlands can be hazardous, and biomonitoring
requiresintimate contact with potentially danger-
ousenvirons such as contaminants, unconsolidated
muddy substrates, sometimes concedled glass, fish-
ing hooks, and tins; alergic reactionsfrom poison
ivy, stinging nettle, poison sumac, or insects;
scratches and cuts from thorned plants and fish
spines; and Lyme disease carried by ticks. A vol-
unteer should dwayswork with another field tech-
nician or companion. Issuessuch asvaccinations,
suitability of clothing, first-aid measures, safety of

sampling Sites, training in sampling techniques, and
the handling of equi pment must beresolved prior to
taking volunteersinto thefield. Each team should
haveafirg-aidkit. Remember, volunteer safety is
always moreimportant than data, and volunteers
should never be put at unreasonablerisk to obtain
ameasurement or asample (Dohner et al. 1997).

Dangersassociated with preservation solutionsand
reagents must also be considered. Theteam/labo-
ratory leader should outline any hazards associated
with particular preservatives, and the precaution-
ary measuresthat can betaken prior to the volun-
teershandling thesolutions.

Insurance coverage for volunteer workers has
been highly variable. Laws differ markedly from
Stateto State. Very few volunteer organizationshave
formal liability insurance coverage, and thelegal
strength of volunteerssigning waiversof respons-
bility isquestionable. Few Stateand Federal agen-
cieshad policiesuntil the Federa Volunteer Pro-
tection Act of 1997 was enacted.

Theact’ sprimary purposeisto assist nonprofit
organizetionsin recruiting and maintaining vol unteer
support by limiting their exposureto lawsuitsaris-
ing fromthevolunteer activity. Theact gppliesonly
for “qualifying organizations,” i.e., an organization
formed for charitable, civic, educationd, religious,
welfare, or health purposes; or atax-exempt orga-
nization; or a State or itssubdivisions. The pro-
tected party must qualify asa“volunteer,” i.e., the
party may not receive compensation for services
(other than reasonable reimbursement or allowance
for expensesactudly incurred) or recaiveany giftin
lieu of compensation exceeding $500. A volunteer
will enjoy protection only if heor she: (1) wasact-
ing within the volunteer’ s scope of responsibility;
(2) wasproperly licensed or certified if licensng or
certification isrequired; (3) did not engageinwill-
ful, crimind, reckless, or grosdy negligent conduct;



or (4) did not causeaninjury whileoperatingamotor
vehicle, vessd, aircraft, or other vehiclerequiringa
license (Riverways Newd etter, Fall 1999).

For further assi stance contact the advisory body,
The Nonprofit Risk Management Center, 1001
Connecticut Ave. NW, Suite 900, Washington DC
20036, phone 202-785-3891, fax 202-833-5747
(Ely 1996).

VOLUNTEER TRAINING
AND PROTOCOLS

A good deal of the skepticismabout vol-
unteer-collected data stems from the
feeling that data collected by “ nonsci-
entists’ or “ nonprofessionals’ cannot be
trusted. The best defense against such
objections isto make sure you give your
volunteer sthe most comprehensivetrain-
ing possible, then follow up by testing
the volunteers at intervals to document
the fact that they are performing proce-
durescorrectly. (Ely 1992)

From the onset, the volunteer wetland
biomonitoring project needsclearly sated goasand
endpoints. Related to theseisthelevd of involve-
ment of volunteersand theintendity or rigor of their
sampling and datacollection. If thevolunteersdo
not have the required skills at the onset, they will
needtraining.

WHO WILL PROVIDE THAT TRAINING?

Training can be provided by an agency, a
biomonitoring scientist, avolunteer service provider,
aland grant university with avolunteer training ex-
tension education program, or even privatetraining
organizationssuch asthelzask Walton Foundation
andthelndtitutefor Wetland & Environmenta Edu-
cation & Research.

Throughout the New England region thereisa
comprehensiveinfragtructure of interconnected vol-
unteer training organizationsthat are now providing
training in freshwater wetlands and estuarine salt
marshes. Coordination of the many training orga-
nizationsis provided by the New England Region
Monitoring Collaborative (NERMC). Membersof
NERMC include representatives from EPA
NEBAWWG, New England Interstate Water Pol-
[ution Control Commission (NEIWPC), River Net-
work, Massachusetts Water Watch Partnership
(MWWP), and Massachusetts Executive Office of
Environmenta Affairs(EOEA), aswell asexten-
son educatorsfromtheregion’ s State universities.
Working asateam the members of NERMC write
standardized training protocols, producetraining
videos, run training workshops, provide advisory
servicesfor volunteer organizations, conduct sur-
veyson volunteer needs, and work towardsfilling
thegapsidentified. Thisisan excedlent exampleof
cooperation and coordination among agencies, edu-
cators, and volunteer organizations.

WHAT PROTOCOLS SHOULD BE
CONSIDERED?

Training manuas, protocols, and teaching materi-
alsvary greatly in approach and levelsof intensity.
Therearetwo approachesto the selection of pro-
tocols: (1) manuals and training protocol s should
be selected on the basis of their compatibility with
thegodsof thestudy or (2) nationaly standardized
protocol swith accompanying training programsthat
all volunteersworking with government agencies,
regardless of their knowledge or previous experi-
ence, should attend. If agenciesare not providing
training in their own methods, they need to ensure
that their volunteershave had training that will pro-
vide monitoring expertise equivalent to their own,
and if not, to be prepared tofill inthegap. To date
thereisno EPA gandardized Rapid Bioassessment
Protocol suitablefor volunteersworkinginwetlands.
EPA’s streams and rivers manua (Dohner et a.
1997) isan excdlent resourcefor trainersand vol -
unteersengaged inlotic systemsbiomonitoring.



There are some volunteer training protocolsde-
veloped by the Biologica Assessment of Wetlands
Workshop Group (BAWWG) members. As a
number of these protocols are not published, the
names, phone numbers, and e-mail address of con-
tactsareincluded.

Freshwater invertebrates
MinnesotaPollution Control Agency. Draft
Guidance on Sampling and | dentifications of
Wetland Invertebratesfor Training Citizen Team
Contact: Judy Helgen, (651) 296-7240,
judy.helgen@pca.state.mn.us.

HicksAL, Nedeau E. 2000. New England
Freshwater Wetlands | nvertebrate Biomonitoring
Protocol. Communications Center UMass
Extension, University of Massachusetts Amherst,
MA.

Contact: AnnaHicks, (413) 253-3180,
anna.hicks@verizon.net.

Saltmarsh invertebrates

HicksAL. 2001. Draft New England Estuaries

| nvertebrate Biomonitoring Protocol. Massachu-
setts Coastal Zone Management. Boston, MA.
Contact: AnnaHicks, (413) 253-3180,
annahicks@verizon.net

Freshwater plants

MinnesotaPollution Control Agency. Draft
Guidance on Sampling, Biologicd Metrics, and
| dentification of Wetland Vegetation for Citizen
Teams

Contact: Mark Gernes, (651) 297-3363,
mark.gernes@pca.state.mn.us.

Birds

Firehock K, Graff L, Middleton JV, Starinchak
KD, WilliamsC. 1998. Handbook for Wetlands
Conservation and Sustainability. | zaak Walton
League of America, Gaithersburg, MD.

Marine algae

Contact: Sherwood Hall, Washington Seafood
Laboratory, Office of Seafood HFS-426, U.S.
FDA, 200 C St. SW, Washington, DC. (202)
205-4818, shdl @bangate.fda.gov. Hasatraining
video, color picturesof phytoplanktonand
additiona materias, and providestechnical
advice.

Amphibians

King County Department of Natural Resources.
Amphibian Survey Protocolsfor the King County
Water and Land Resources VVolunteer Amphibian
Monitoring Program.

Contact: Klaus Richter, (206) 205-

5622, klaus.richter@metrokc.gov.
Massachusetts Calling Amphibian Survey: North
American Amphibian Monitoring Program:
Proceduresand Protocols.

Contact: Scott Jackson, (413) 545-4743,
gackson@umext.umass.edu.

Fish

Firehock K, Graff L, Middleton JV, Starinchak
KD, WilliamsC. 1998. Handbook for Wetlands
Conservation and Sustainability. | zaak Walton
League of America, Gaithersburg, MD.

TESTING COMPETENCY

Oncevolunteershavefinishedtrainingand arein
thefield sampling, itisessentia to make surethey
arecollecting and andyzing samplescorrectly. The
two basi ¢ approachesto testing the soundness of
volunteers techniquesareto (1) bring thevolun-
teersto acentral location for periodic QC sessions
and (2) send aprofessiona expertintothefieddwith
the volunteers and perform paralel testing (Ely
1992). Pardld, or sde-by-side, testing of datacol-
lected by volunteers versus data collected at the
same sampling stations by professionasis con-
ducted for two primary reasons. to assure govern-
ment agenciesthat the quality of volunteers datais
sufficiently reliablefor use by those agencies, and



to provide avolunteer program’s staff and partici-
pating citizenswith ameasure of their ability to pro-
ducecredibledata(Ely 1997). Pardld testing aso
identifiesstudy design problems, leadstoimproved
training, and buildsvolunteers confidenceinther
abilities

BIOLOGICAL
COMMUNITIES AND
VOLUNTEER MONITORING

olunteers performing biomonitoring in

wetlands are encouraged to wear appropri-
atefootwear (sneakersor waders depending upon
the situation and safety issues) and should aways
be accompanied by at |east one other team mem-
ber. Every effort should be madeto avoid damage
to thewetlands, wetland habitats, and biota. 1den-
tification of amphibian or reptileeggs, for example,
should be done without disturbing them. Typical
skillsrequired of volunteersin addition to datare-
cording arelisted below.

Vegetation
B Experiencewith establishing transectsor sam-
pling plots

B Ability tousetaxonomic keys

B Ability toidentify thelocal common wetland
plantsat least to genus

B Experiencewith collecting and preserving Soeci-
mens

Refer to Module 10: Using Vegetationto Assess
Environmenta Conditionsin Wetlands, and Mod-
ule 16: Vegetation-Based Indicators of Wetland
Nutrient Enrichment.

Algae
B Experiencewith sampling, preserving, and di-
|uting procedures

B Ability to usetaxonomic keysto specieslevel
B Useof microscope

B |dentify specimensto speciesleve

Refer toModule 11: Using Algaeto AssessEnvi-
ronmental ConditionsinWetlands.

Invertebrates
B Experiencewith sampling and preserving pro-
cedures

B Ability tousetaxonomic keystofamily level
B Useof dissecting microscope
B |dentify loca macroinvertebratestofamily level

Refer to Module 9: Developing an Invertebrate
Index of Biological Integrity for Wetlands.

Amphibians
B Knowledge of appropriate seasonsfor the dif-
ferent organisms

|dentify local frog calls

B |dentify egg massesof locd frogs, sdamanders,
and other amphibiansto specieslevel

B Experienceintrapping techniques

Refer to Module 12: Using Amphibians in
Bioassessments of Wetlands.

Fish

B Experienceinsampling techniquesappropriate
to different typesof fish

B Ability to usetaxonomic keysto specieslevel

B |dentify locd fishto speciesleve

Birds
B Understanding of appropriate monitoring sea
sonsand times of day
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B |dentify birdcdls

B Ability to usebird identification keys
B |dentify local birdsto specieslevel
Refer to “Birdsas|ndicators’

Reptiles
B Understanding of appropriate monitoring sea
son and habitat

* ldentify eggsto speciesleve

» Experienceintrapping methods
* Ability touseidentificationkeys
* ldentify reptilesto specieslevel

Not dl volunteerswill beproficient inidentifying
some of these biological groupsto specieslevd,
evenwith careful training. Supervison by aspecid-
istwill be necessary for therigor that will produce
reliable, consistent dataamong volunteer teams.
Whenitisnot possibletotrain al volunteersto the
desirableleve of skill, volunteers can still accom-
pany expertsand act as assistantsand recorders.

STUDY PLANS AND
QAPPs

One of the most difficult issues facing
volunteer environmental monitoring pro-
grams today is data credibility. Poten-
tial data users are often skeptical about
volunteer data — they may have doubts
about the goals and objectives of the
project, about how volunteers were
trained, about how samples were col-
lected, handled and stored, or about how
data were analyzed and reports written.
A key tool in breaking down this barrier
of skepticism is the quality assurance
project plan. Geoffrey H. Grubbs, Di-
rector, Office of Science and Technology,
U.S.EPA

Refer to Module4: Study Design for Monitoring
Wetlands.

WHO [s RESPONSIBLE?

If volunteersareto work under the supervision of
agency biomonitors, theagency itsdf isresponsible
for the study design and the preparation of the
QAPP. The QAPP must include the measuresthat
will be taken to train, supervise, and control the
quality of work performed by volunteers.

If, however, avolunteer organization such asa
watershed association has been awarded agrant to
perform biomonitoring aimed at producing datasuit-
ablefor agency use, designing the study and pre-
paring thewritten QAPPistheresponsbility of that
organization. No biomonitoringisto be done until
the funding agency has reviewed the submitted
QAPP.

RESOURCES TO ASSIST VOLUNTEERS

Volunteer organizationsoftenfed they donot have
the expertiseto produce astudy design and QAPP
that will meet the rigorous standards of their fund-
ing agency. USEPA has provided a set of guide-
linesfor producing avolunteer monitor' sQAPP that
meetstheir requirements (Hunt et a. 1996). This
guideisavailablefreefrom EPA onrequest. Un-
fortunately, State agenciesfrequently have QAPP
standards and formatting requirementsthat vary
from EPA's, and rarely have these agencies pro-
duced smilar guiddinesfor volunteers.

The Fall 1992 issue of The \olunteer Monitor
covers the topics of volunteer study design and
QAPP preparation. Many volunteer organizations
havea so structured their own guidedlines. TheVol-
unteer Environmental Monitoring Network
(VEMN), with assistance from River Wach Net-
work, produced a Study Design Workbook (Dates
etal. 1997). VEMN holdsworkshopsfor volun-
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teersand the participants|eave with adraft study
designfor their specific project. They areadvised
to seek assistance from their funding agency,
whether Federa or State, in the construction of the
required QAPP.

During the process of writing the QAPP, specific
protocols should be specified, e.g., the degree of
precisgoninidentification of organisms—order, fam-
ily, genus, or gpecies—must be established. Plants,
fish, amphibians, and birdsareusudly identified to
pecieslevd. Invertebratesand dgaearemoredif-
ficult toidentify tothe gpecieslevd and afully trained
and experienced taxonomic expert isusualy as-
sgnedthat task. Volunteerscan betrained toiden-
tify to order level, and evento family level with ap-
propriateand smplekeys. However, theaccuracy
of their work does need to betested. Thiscan be
doneinanumber of ways:. through avoucher col-
lection that can be verified by an expert taxono-
mist; or having an expert taxonomist randomly se-
lect 10%—20% of the archived samplesto verify
theaccuracy of theidentification and enumeration.

Design and maintain avolunteer databasefor ev-
ery biomonitoring project to include name, mailing
address, phone contact, e-mail address, allocated
tasks, and all ocated Sites, and hold asamplesigna-
tureonrecord. Ensureevery volunteer hasfull con-
tact details for their project leader/s, and advise
them of any alterations. These precautionary mea-
sureswill provideameansof quick exchangeif any
serious questions arise or scheduling needsto be
altered.

DATA GENERATION,
ANALYSIS, AND
REPORTING
gency specialists frequently conduct

parald testing to identify problemsand en-
suredataissufficiently reliablefor regulatory uses.

Of prime importance isthe level of accuracy re-
quired for thegoalsof the project. For example, a
group that ismonitoring for educational purposes
or performing thefirgt screening assessment of wet-
land condition doesnot need ashigh alevel of data
quality asagroup that isgenerating datafor astate
305(b) assessment report (Dilley 1991, Ely 1997,
Hannaford and Resh 1995, Penrose 1995, Setzer
1997).

In general, agency staffs use the raw data pro-
vided by volunteer monitorsto generateathorough
dataanayssfor incorporationinto government re-
ports. However volunteers are not automatically
eliminated from these processes, and severa vol-
unteer manuals provide suitable guiddinesfor data
analysis and report writing (Schoen et al. 1999,
Laughlinand Rossdlli 1994). Andyticd methodsfor
use by volunteers should be designed to reflect
state-of -the-art science (e.g., the multimetric ap-
proach), but still be applicable at the nonprofes-
sond level. Volunteer monitoring program manag-
ersshould carefully assesstheinformation needs of
theagenciesand/or individudswhowill usethedata
Only volunteers capable of data anaysisand re-
port writing should be selected to perform these
demanding tasks, and they should work in close
coordinationwith theagency staff member incharge
of the project.

All environmenta datameasurementsand andy-
sisprocedures should be well documented and be
covered by the QAPP.

RECOMMENDATIONS

he following summarized recommenda-
tions have been drawn from alarge number of
sources, particularly Miller et . 1996, and the quar-
terly EPA journal Volunteer Monitor. Many vol-
unteer coordinatorsand Agency scientistsprovided
valuable comments at conferences based on their
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personal experiencesin training and supervising
volunteers.

B Develop asdlection processfor volunteer re-
cruiting. Angpplication processtiedtothestudy
planwill help ensure volunteers meet relevant
requirements. Thismay taketheform of profi-
ciency testing upon the completion of training.

B Outlinethe study objectivesand designtothe
volunteers, and explain their rolein achieving
overdl study gods.

B Match volunteers with the types of tasksfor
which they are best suited.

B Try to meet the scheduling needs of thevolun-
teersasclosely aspossible.

B When thereisamismatch between a project
and avolunteer, itisOK to advisethat particu-
lar volunteer their ass tance will not berequired
inthefuture.

B Saeshort-termvolunteer gods, outlinerespon-
sihilities, and specify timerequirementsat the
onset of aprogram.

B Satredigicexpectaionsfor fiddwork and other
activities. Ensurethese expectations are out-
lined todl involved and adhered to throughout
aproject.

B Edablish safety guiddinesand legd liability re-
quirementsat the outset of avolunteer program.

B Provideregular training programsusing appro-
priate protocols.

B Usepiloted and peer-reviewed volunteer manu-
alsand ensure that the protocol will relateto
thegoalsof the project.

B Apply theappropriatelevel of training for the
desired rigor of data (QA/QC and testing).

B Havedearly writteninstructionson procedures
to be conducted in thefield, laboratory, data
entry, etc., and beexplicit when giving instruc-
tions.

B Conduct routine and comprehensive monitor-
ingoverview.

B Haveasystem of collecting datain aset rea-
sonabletimeframe.

B Vdidaevolunteer datathroughtechnicd assess-
mentsand parald studies.

B Provide feedback, updates, and rewards to
volunteers.

B Givevolunteersthe samerespect asproficient
paid saff.

CASE STUDIES

he case study summarized below provides

anillustration of the application of many of the
principles covered by thismodule. Thetablethat
followslists, with abrief description, anumber of
other existing volunteer biomonitoring programs
being conducted at the Federal and State agency
level. The EPA journa \blunteer Monitor reports
on many case studies of volunteer biomonitoring
programs, many of which provide data useful to
government agencies.

WHAT (WETLAND HEALTH
ASSESSMENT TOOLBOX) PROJECT

Also reported by Eleanor Ely (2000). Volunteer
Monitor 12(2):14-15.

Under the sponsorship of EPA’'sWetlands Divi-
sion, apilot volunteer program for estuarine salt
marsh hed th assessment was devel oped and imple-
mented on the North Shore of Massachusettsin
1999. Thisinvolved formation of a partnership
among Massachusetts Coastal Zone Management,
Mass Bays Program, University of Massachusetts
Cooperative Extension Service, and two citizens
water protection nonprofit organizations, Salem
Sound 2000 and Eight Towns and the Bay.
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Themajor goa s of the project wereto establish
an estuarine salt marsh assessment training program
for volunteers, andimplement volunteer monitoring
programsthroughout New England that would:

B Providehigh-quality datafor assessng estua
rinesdt marsh hedth

B Evaduate the success of restoration/creation
projects

B Improvelocal wetland protection effortsand
sewardship

B Asss with state program effortsfor salt marsh
management and protection

Thisproject containssix componentsof salt marsh
asessment—thenonbiologicd toolsof water chem-
istry, land use, and tiddl influence; and the biologi-
cd toolsof vegetation, invertebrates, and birds. The
training protocol swere devel oped by the specidist
scientists, Bruce Carlise (MCZM), Jan Smith
(MBP), and AnnaHicks (UMass Extension). A
coordinator/technician, Vivian Kooken, washired
to administer the training program; to purchase
equipment; to roster, facilitate, and supervisevol-
unteer activities; and to manage volunteer data.

Inthefirst year, 46 volunteersand volunteer lead-
ersparticipated inthetraining program, which con-
sisted of 6 individual workshops, onefor each of
the assessment procedures. Theworkshopswere
held at different times so that volunteers could
chooseto attend more than one, and the respective
specialist scientists provided instruction. On
completion of their training the vol unteersmonitored
four estuarine marsh sites, three of whichwereim-
pacted by tidal restrictionsand thefourth by inten-
siveurban development. Each of thefour project
steshad acorresponding reference site that repre-
sented the* best obtainable” condition for thearea.

A paralld test (comparing volunteer resultswith
scientists' results) was conducted during the moni-
toring season to help evaluate the success of the

training program and to help the scientistsimprove
their training protocols. I1ssuesarising fromthe par-
adld testing and the volunteer evauation sheetswere
mostly centered on difficultiesthe volunteers had
withidentification of invertebratesand birds. An-
other problem wasthelower number of organisms
sampled by volunteers compared with the scien-
tists, possibly because of their lessrigorous sam-
pling techniques. Nevertheless, when the metrics
arising from volunteer data were compared with
those arising from the scientists' data, there was
encouraging Smilarity.

A followup meeting with the volunteersand the
scientistswas arranged after the monitoring was
concluded and the data had been analyzed. The
agendawas mostly socid. Thevolunteerswerepre-
sented with certificates of achievement, T-shirts and
apizzadinner. A part of the meeting was set aside
for at report on theresults of the volunteer monitor-
ing, and an open discussion session to share expe-
riencesand generate suggestionsfor improvements.

Thelessonslearnedin 1999 weretransferredtoa
successful repeat of the whole program in 2000.
The Department of Environmental Management has
sincemodified some of thetidal restrictions. The
volunteersare now collecting datato measurethe
effect over time of themitigation efforts. Based on
the WHAT project’ ssuccessful history, funding has
been established through the Jessie B. Cox Chari-
table Trust for 2 moreyears. Thetraining proto-
colsfor each of the assessment toolsare currently
being revisedin readinessfor publicationin 2001.

For further information onthe WHAT program,
contact Vivian Kooken at Salem Sound 2000, 201
Washington Street, Suite 9, Sdlem, MA 01970,
phone 978-741-7900, e-mail vivian.kooken
@sademsound.org.

Table 2 lists Federd and State agenciesinvolved
involunteer biomonitoring.
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Table 3 categorizesthe varioustasksfor aninte-
grated biomonitoring project, with therecommended
suitablerolesof volunteersand supervising profes-
sond stientists. Thefoundationsfor thistablewere

laid during the pilot phase of two programs, the
WHAT Toolbox outlined inthe case study, and the
WelIsNational Estuarine Research Reserveproject
reported by Neckles and Dionne (2000).

TABLE 2. EXISTING VOLUNTEER BIOMONITORING AT THE
FEDERAL AND STATE AGENCY LEVELS

AGENCY

PROJECT

VOLUNTEER INVOLVEMENT

Minnesota Pollution Control Agency
Judy Helgen 651-296 -7240
judy.helgen@pca.state.mn.us
Mark Gernes 651-297-3363
mark.gernes@pca.state.mn.us

Minnesota's Wetland Evaluation
Project - Dakota County

Trained volunteers to sample, sort,
identify, and complete metric data sheets
for freshwater depressional wetlands
invertebrates and plants

Massachusetts Coastal Zone Management
and Mass Bays Program,

University of Massachusetts

Bruce Carlisle 617-626-1205
Bruce.Carlisle@state.ma.us

Jan Smith 617-626-1231
Jan.Smith@state.ma.us

Anna Hicks 413-545-1884
ahicks@umext.umass.edu

Massachusetts Audubon Society
Elizabeth Colburn 781-259-9506
Leo Kenney 617-942-9135
vernalpool@whale.simmons.edu

Illinois Department of Natural Resource's
Eco Watch Network
Michael Jeffords 217-333-5986

Maryland Department of the Environment
Chirsti Noble 410-631-8904

Georgia Environmental Protection Division

Michele Droszcz 404-656-0099

U.S. EPA's Wetland Research Program
Mary Kentula 541-754-4478
kentula@mail.cor.epa.gov

King County Department of Natural
Resources, Seattle, WA

Klaus Richter 206-205-5622
klaus.richter@metroke.gov

Elissa Ostergaard 206-296-1911

elissa.ostergaard@metroke.gov

Wetland Health Assessment
Toolbox -North Shore region of
Massachusetts

Certified: A Citizen's Step-by-Step
Guide to Protecting Vernal Pools

EcoWatch Network

Mitigation Banking

Adopt-A-Wetland

Citizen Science: The Oregon
Wetlands Study

King County Wetland-Breeding
Amphibian Monitoring Program

15

Trained volunteers to monitor plants,
birds, and invertebrates in estuarine salt
marshes of the North Shore Region of
Massachusetts

Reading Memorial High School Students
sample for fairy shrimp and findings
support the State certification of vernal
PODIS

Statewide citizen volunteer monitoring
program that includes wetland
macroinvertebrates, vegetation, and
wetland zones

Program to train citizens to monitor
mitigation sites. Their manual includes
methods for monitoring vegetation

density, hydrology, and soils

A pilot program for volunteers. Level 1
is simple observational monitoring 4
times a year; levels 2 and 3 are yet to be

dCVClOPCd

Science teachers participate in a large-
scale monitoring effort paying particular
attention to vegetation

Trained volunteers counted amphibian
eggs, juveniles, and adults in freshwater
palustrine wetland in King County, WA



TABLE 3. ROLES OF VOLUNTEERS AND PROFESSIONAL SCIENTISTS
IN A COOPERATIVE MONITORING PROGRAM

VOLUNTEER PROFESSIONAL

CATEGORY VOLUNTEER
+PROFESSIONAL +VOLUNTEER

Land Use

Preparation of base maps

Obtaining aeria photographs

Delineating zones of influence

M apping land uses

Field works conducting Land Use Index of
Rapid Assessment

Calculation of wetland evaluation area (WEA)

Calculation of land-use coefficients

Calculation of Land Use Index

Tidal Influence

a. Reference mark technique

Establishing benchmark X
Recording readings X
b. Staff gauge technique

Installing gauges X
Recording readings X
Data analysis and tidal range ratio X
Water Chemistry

a. Ambient water quality for
invertebrates with Y SI multimeter X
calibration

M onitoring X
Recording X
b. Salinity
Establishing transects
Constructing wells
Installation of wells
M onitoring and recording X
Avifauna
Species identification
Behavior observations

Recording X

Data analysis to Avifauna Index X

Vegetation

Establishing transects X
Selection of subunit transects
Laying of quadrates

Plant identification to genus & species X
Abundance and cover estimates
Recording

Data Analysis to Index of Vegetation Integrity X
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TABLE 3 (CONTINUED)

CATEGORY VOLUNTEER

Invertebrates

VOLUNTEER
+PROFESSIONAL

PROFESSIONAL
+VOLUNTEER

Habitat assessment

Siting of sampling locations

Recording of field conditions X

Sampling and preservation

Sorting

Identification to order level

Identification to family level X
Counting and recording X
Data Analysis to Invertebrate Community X

Index
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