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Citizen Science & Volunteer Monitoring

Thank you Tina Phillips (Cornell Lab of Ornithology) for the Citizen Science
images. Thank you Kris Stepenuck (University of Vermont), she surveyed over
380 volunteer monitoring programs nationwide!



“C” Science

Citizen Science
Community Science
Civic Science

Community-based
research

Informal Science

Public Participation in
Scientific Research

Participatory Action
Research
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Presenter
Presentation Notes
In the early 90’s there were a dozen or so well established citizen science projects, a good number of which were water quality projects. During the past 20 years, however, we have witnessed nothing short of an explosion in the number and variety of citizen science projects. 


Citizen Science Models

NSF Funded Report

e Led to AISE or AISL Public Participation in Scientific
: Research: Defining the Field and
funding tracks Assessing Its Potential for Informal

e Framework for Science Education

classifying citizen A CAISE Inquiry Group Report
science models

http://www.birds.cornell.edu/citscitoolkit/publications/CAISE-PPSR-report-2009.pdf



Citizen Science Models

Table 1. Models for Public Participation in Scientific Research

Steps included Steps included Steps included
in Contributory in Collaborative in Co-created
Step in Scientific Process Projects Projects Projects
Choose or define X
question(s) for study
Gather information and X
resources
Develop explanations X
(hypotheses)
Design data collection
methodologies (X) X
Collect samples and/or
record data X X X
Analyze samples X X
Analyze data (X) X X
Interpret data and draw
conclusions (X) X
Disseminate conclusions/
translate results into action (X) (X) X
Discuss results and ask X

new questions

X = public included in step; (X) = public sometimes included in step

The authors are not implying that all scientific research includes all of these steps or that there 15 a defined “order”™
to scientiiic investigation. Rather, we articulate these steps to outline a range of common research activities in which mem-
bers of the public might participate.

http://informalscience.org/images/research/PublicParticipationinScientificResearch.pdf



Citizen Science (umbrella of networks) &
Volunteer Monitoring (pillar network)

Volunteer
Monitoring
o - 1700 programs
Citizen Science — 1.3 M people
North America:
Over 5000 programs Crowdsourcing/
ngaging 100 million Gaming 3-5 M
engaging 100 o) eele
people
Phenology
.S5M

Shared Goal: Collect data that make an impact.



Where does aquatic citizen science or
volunteer monitoring fit in?

Current research by Cornell Lab of Ornithology...
e Data use by many entities including the volunteers

e Strong quality assurance measures

Brannon Run, Venango County, PA (38)
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CLEARING
THE PATH

CITIZEN SCIENCE AND PUBLIC DECISION
MAKING IN THE UNITED STATES

Lt = INSTITUITE"

Matching appropriate data with policy goals

Water monitoring one of the
key examples

www.wilsoncenter.org/sites/
default/files/clearing_the_ pa
th_eli_report.pdf



Big picture — National Volunteer Monitoring

e (Citizens involved in
data collection

 US:1968 — 2016

e 48 out of 50 states
have active programs

e Over 1,700 programs
e 1.3 M people

MISSOURI

STREAM
TEAM
TEXAS STREAM TEAM -x ;v




History of Volunteer Monitoring

e Oldest program (1968)

e Water Quality Act
(1987) — emphasized
public involvement

Clean Water Act:
“assemble and evaluate all existing and readily available water
quality-related data and information.” Including data “for which
water quality problems have been reported by local, state, or
federal agencies; members of the public; or academic institutions.”



History continued...

e 1990s & 2000s — federal funding to support, thank
you EPA and USDA!

* [ncrease in past 20 years
— 1994 - 517 programs
— 1998 — 800 programs
— 2009 - 900 programs
— 2015 -1675 programs




Big Picture
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Publications

2. IThe US EFAS Mational Lhrectory of Volunteer Monitonng Frograms. FHlease consider listing or updating your group's

information in this EPA directory by contacting Alice Mayio.
Webinars

The MAP LEGEND is in the top, left corner of the map. There you will find the ORANGE circles represent monitoring programs
Partners and the GREEN diamonds represent monitoring subprograms.

Volunteer Monitoring

State and Regional Councils
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Type of Water Body Monitored by
Volunteers

Most monitor rivers/streams and lakes.

Percent of Programs

100— N 291-293
60—
60
B6
40—
20— 43
24 20
13
0 | | | e
Rivers/Streams Estuary/Marine Beaches |
Lakes Wetlands Wells

Waterbody Type Monitored

Kristine Stepenuck, PhD

Images: Kris Stepenuck and Joanna Griffin



Program size

e Of 1700 Support
>1300 sub-programs

 Huge range of sizes
O 1-5500 sites

(114 sites on
average)

O 2-10,000
volunteers/year

(377 on average)
O 1-10 full time staff
(1 on average)
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Geographic scope

Geographic Scope
DLpl:aI waterbody or
single watershed
CIMulti-watershed
Emulti-state or Regional
P statewide
W riational
[other

n=293

Most operate in a single watershed Kristine Stepenuck, PhD



Program objectives
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Program Structure— Role of Service Provider

State agency
coordinator

State
contracted/funded
coordinators

Extension

NGO Service Providers



Technical Support Model

Technical Assistance -

Community Concern
Study Design/QAPP

Communities use data to Data interpretation
protect and restore
waterways

Data collection &
quality verification



Monitoring Mantras

e All data of known quality have use

e Must match intended use with quality of data
collected




1. What are your
organizations’
major objectives?

2. Why are you
monitoring?

3. How will

Tools - Study Design Process

= .

River Network



I Continuum of VolMon Data Use

Education/‘ Assess ‘ Legal &

Awareness Impairment Regulatory

Increasing Time | Rigor | QA | Expense SS




Tools — EPA VolMon QAPP

United States etlands, EPA 841-B-96-00
Environmental Protection Oceans and Watersheds September 1996
Agency  4503F

EPA The Volunteer
Monitor's Guide To

Quality Assuran
Project Plans




Models of Volunteer Monitoring




Streams & Rivers — Collectors Model

MARYLAND STREAM WADERS
VOLUNTEER

STREAM MONITORING MANUAL

- --
WISCONSIN

MARYLAND DEPARTMENT OF NATURAL RESOURCES DEPT. OF NATURAL RESOURCES

MONITORING AND NON-TIDAL ASSESSMENT DIVISION

1-87T7T-620-BDNR xB623
email streamwaders@dnr.state.md.us

Phosphorus Monitoring Program

__é}:"__hﬂ-:ﬂfﬂ-“f'_‘-’ “:.:I.I':._-n .|u |I I| a.'. :.1 |I



Streams & Rivers — Standardized Programs
Volunteers collect samples and analyze

—y /' u&ig"
=z ER

TEAM

Ganrgia Adopt-A-Stream



Streams & Rivers — Co-Created Approach
Volunteers do all steps of scientific process

RIVER MONITORING 'i. D
STUDY DESIGN WORKBOOK
VIRGINIA DEPARTMENT OF

ENVIRONMENTAL QUALITY




Lakes, Estuaries — Hybrid Field and

Certified Lab

Cooperative Lakes
' Monitoring Program
i Nichagan Lakes - Ours 1o Protect

NEW HAMPSHIRE
DEPARTMENT OF

J
! Environmental

Services

Y

WATERSHED
s

L i e

WATCH




I Oceans — work with certified lab or build

%)

your own lab

SURFRIDER

FOUNDATION




Data Use Tools — Tiered Frameworks

Il

Level

Appropriate Data Uses

List or delist waters on

QA/OC Protocols

DEQ-approved Quality Assurance Project Plan and

Local Land Use
Decisions

Special Studies

the 303(d) Impaired field or lab SOPs.
waters list e Field and/or laboratory audit required.
e Assesses waters for ¢ Group provides calibration and quality control
305(b) Report associated information to DEQ when submitting data.
e Use with DE(Q) data for This information must meet the specific criteria
TMDL development stated 1n the QAPP.
¢ All uses listed in Levels
[and II
II e Identify waters for DEQ |e DEQ-approved Quality Assurance Project Plan and
follow up monitoring approved field or lab SOPs
e Track performance of e At this level. there may be deviation from an
TMDL implementation approved method 1f it can be demonstrated that the
e All uses listed in Level I method collects data of similar quality to an approved
method.
I Education e No Quality Assurance Project Plan (QAPP) or SOP
Baseline information required by DEQ.
s Notification of Possible |e Uniform methodology recommended.
Pollution Events e QAPP, SOPs and/or lab methods do not meet DEQ

quality assurance/quality control requirements.
There 1s no Virgima Water Quality Standard for
parameter the method measures.

How DEQ Uses Volunteer Data-




Data Use Tools — Guidance on data
submission and use

Technical Guidance for the Office of Waler Quality External Data Framework
08-23-2015

TECHNICAL GUIDANCE FOR THE OFFICE OF WATER QUALITY EXTERNAL
DATA FRAMEWORK

PREPARED BY:
Jody Arthur
Watershed Assessment and Planning Branch

Watershed Assessment and Flanning Branch
Indiana Department of Environmental Management (IDEM)
Office of Water Quality
100 MNorth Senate Avenue
MCH5-40-2 Shadeland
Indianapolis, Indiana 46204-2251

September 23, 2015




Example of Data Use by Volunteers




Challenges

e Localized programs
— Types of data
— Data storage

 No national entity

 Fragmented shared
community of
knowledge




Strengths - Power of volunteers

Local connection,
buy-in, impact
Local expertise

More boots on the
ground (e.g. PA)

Local eyes, ears,
voices of waterways

Volunteer Water

A Parinershio of WS04 MIFA
Bl &

and Graed Cofeges ond Universfies

Applying keawloge ks mpiove wale aually

Quality Monitoring

Haticnal Faclitation Project (¥pcated Nov 2010) United States Department of Agricultuns

December 2002 USDA
Factsheet Il ]

Maticnal Institute of Food and Agrculture

Why Volunteer Water
Quality Monitoring Makes Sense

University of Rhode Island

University of Wisconsin

Citizens in Watershed

Engages
Protection and Enhancement

Assessments  of  existing  wolunteer
monitoring  efforts  within - Extension?
sugfest that wolunteer water quality
manitoring programs provide 8 unigue
opportunity to  engage citizens in
watershed protection and enhancement
efforts. These programs have a unigue
capacity

Address Extension program
themes

Help communities make informed
decisions and improve water

issuss

Obtain long-term data or new data
on water bodies that otherwise
may go unmonitored due to
budget or staffing constraints
Improve exposure of and help
direct programming of other
Cooperative Extension water

quality programs

Kelly Addy, Linda Green, Elizabeth Hermon, and Kris Stepenuck
Addresses CSREES Themes

The Cooperative State Research, Education, and Extension Service
(CSREES) Water Quality Program. with help from Cooperative
Extension {CE) programs of each state and territory, identified sight
topical themes for research, education and extension. These themes
are: Animal Waste Management, Drinking Water and Human Health,
Environmental Restoration, Mutrient and Pesticide Mansgement
Pollution Assessment and Prevention, Watershed Management,
‘Water Conservation and Agricultural Water Management, and Water
Policy and Economics. Voluntssr water quality monitoring can
effectively address each of these themes. Voluntzers learn the
background to these water quality issuss, gather valuable water
quality data, and share information with the local community. In
addition, wvoluntesrs often  become  imoled in watershed
managemeant and their data help guide environmental decisions.

Helps Communities Make Informed Declsions
und Improve Witer Qualiy

Through monitoring, volunteers learn how the quality of surface and
ground water is affected by our actions on the land and how we can
protect our water resources. In turn, monitors help to educate the
lbocal community on water quality issues, thersby protecting drinking
water quality and human health.

Violuntesrs share their water guality information with conseration

commissions, planning boards. and watershed,/|lake sssociations.
“We have cooperation with research scientists who help to focus
the ideas and train the “watchers " to tell their storfes and
information.” Ann Reid, Great Bay Watch, NH

Violuntesrs often become local decision makers, serving on these
commissions and boards, and even pursuing elected office.
“We have actually seen volunteers proudiy Nst their monitoring
activities a5 a reason to elect them to public office.”
Linda Green, UR1 Watershed Watch, Rl

2 The value of volunteer water quality monforing was assessed in two USDA CESREES projects.  The first progect, Assessing the Socope of
Monitoring

Cooperative Extension Valuntsar Water Qualty
int=rdiews with CE State ‘Water Quality Coordireviors and indvidual CE-sporsored program cocdinaioes.  The second progect. Mational

tock place cunng 1098.08 and encompassed wotten and/or oral




Outcomes... VolMon = Change

e Education

e Personal behavior change

* |ncreased civic engagement
e Community education

e Local/county government

e Strengthened collaborations

e State/federal agency data use

Volunteer Stream Monitoring and Local Participation in Natural Resource Issues
Human Ecology Review, Vol. 11, No. 2, 2004



Opportunities

e Research! e NACEPT
e Guide to Volunteer e Water Quality Data
Monitoring (2/2017) Collaboration

e (Citizen Science Association * Council Work Group




Council Work Group

VolMon
Network
Leadership
Board

National Water
Quality Monitoring
Council

Volunteer Monitoring
Network
(VolIMon community at
large)




I National Advisory Council for
Environmental Policy and
Technology (NACEPT)

2016 Report
Environmental Protection Belongs to the Public:
A Vision for Citizen Science at EPA



*NACEPT — 2 year committee, EPA asks to research a
topic

*Fall 2016 EPA asked committee to assess EPA’s
approach to citizen science and how to integrate citizen
science into its mission

*First year report will be presented on December 13th
(pre election plans) to EPA Administrator, Acting Deputy
and engage senior staff, along with a discussion

eOther venues are in motion to publicize report

e Four high level categories with 13 specific
recommendations

*Barb Horn is on committee and link to report will be
provided once available, and briefing if desired



Water Quality Data Collaboration

Temporary Name

*Birthed after NWQMC Conference

*Solve multiple issues for multiple entities at
various scales

Action/Dec

ision

Need/Plan Data Output Info
[?’s Generation Mngmt Products



Presenter
Presentation Notes
Along this continuum which is articulated this way to ID issues and niches along this continuum


N

Get Portal used }

more | /\

/ EPA leader in CS

T T

esign Training

Water Data Collaboration \ 7T
VM/CS want data
To Address used

Output Info Product

Community

i / N\

Data input manage

CommuF:”ty ° Access ALL data, \—f\/
\/ p determine Quality

Multiple challenges ) </

See VM station
Involving 11 + Entities info >

NwQMC Vol
Mon- Network
\/_/

N


Presenter
Presentation Notes
Start with Get Portal Used-Red
EPA / NWQMC desire to get the Portal used more both re: outputs and data inputs, especially targeting vol mon/cit sci users, but also traditional data generators such as CWA agencies, Portal needs to get the word out on what it can do
EPA Leader in CS- Blue
Intergrate cit sci into their core mission more effectively and efficiently
VM/CS want their data used more- Green
Ability to see VM station information, a step from seeing data- Purple
vol mon/cit sci communities desire to have their data used more, to be able to manage, share, publish their data more AND access other data for their work--as many cit sci groups are not collecting data but need data to fulfill their objectives
Data User Community needs access to all available data, determine quality- Orange
NWQMC and Vol Mon Wkgrp and network- Turquoise
Have a project to initiate around that benefits all
Consultants, orgs, software companies that help entities input data to Portal, manage data – Black
Collective tools, circuit riders, open software to help VM, states, etc.
Consultants, Orgs, Software, etc. that help manage data for outputs, information products- Magenta
Need data qualiity managed up front or do here, BMP / tools for combining data sets for large modeling down to small watershed group website
Address Data quality issues- Butterscotch
Actual quality issues and how much meta data is provided to know the quality of the data- a NWQMC issue
VM Study Design Training – Bright Green
Using River Network capacity and products provide Study Design training, which includes data management, help USGS get paper data electronic, etc.


eLooking for NSF and/or Data Exchange funds next fall
*Group working on concept details

Those involved:

e NWQMC — Danielle, Julie, Mary

 EPA — Dwayne and Laura

e CSU — Erams, One Water Solutions

e River Network — Adam Griggs, Nicole Silk
e Leonard Rice — Consultants

* Open environment. Org, open waters

Barb Horn leading the charge at this point
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