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Agenda: 

• Connection between citizen science and volunteer 
monitoring 

• What is volunteer monitoring 
• Key tools 
• Models by water body 
• Challenges and strengths 
• Opportunities 
• Q&A 



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 



Tina Phillips, Cornell Lab of Ornithology 
See more: Scistarter.com 

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 
• Led to AISE or AISL 

funding tracks 
• Framework for 

classifying citizen 
science models 
 

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



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

Citizen Science Models 



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

Crowdsourcing/ 
Gaming 3-5 M 

people 

Phenology 
.5M 

Citizen Science – 
North America: 

Over 5000 programs 
engaging 100 million 

people 

Volunteer 
Monitoring 

1700 programs 
1.3 M people 

 

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… 
• Data use by many entities including the volunteers 
• Strong quality assurance measures 



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 

• Citizens involved in 
data collection 

• US: 1968 – 2016 
• 48 out of 50 states 

have active programs  
• Over 1,700 programs 
• 1.3 M people 

TEXAS STREAM TEAM  

Citizen Stewards Water Quality Monitoring Program 



History of Volunteer Monitoring 

• Oldest program (1968) 
• 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… 

• 1990s & 2000s – federal funding to support, thank 
you EPA and USDA! 

• Increase in past 20 years 
– 1994 – 517 programs 
– 1998 – 800 programs 
– 2009 – 900 programs 
– 2015 – 1675 programs 



Big Picture 

Missing Nevada and North Dakota. 



Most monitor rivers/streams and lakes. 

Im
ag

es
: K

ris
 S

te
pe

nu
ck

 a
nd

 Jo
an

na
 G

rif
fin

 

Kristine Stepenuck, PhD 

Type of Water Body Monitored by 
Volunteers 



Program size 

• 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) 
 

Kristine Stepenuck, PhD 



Geographic scope 

Most operate in a single watershed Kristine Stepenuck, PhD 



Program objectives 

• Wide variety of objectives 
• 8% entirely school-based 
 

Kristine Stepenuck, PhD 



Program Structure– Role of Service Provider 

• State agency 
coordinator 

• State 
contracted/funded 
coordinators 

• Extension 
• NGO Service Providers 

 



Technical Support Model 

Community Concern Technical Assistance  - 
Study Design/QAPP  

Monitoring trainings 

Data collection & 
quality verification 

Data interpretation Communities use data to 
protect and restore 

waterways 



Monitoring Mantras 

• All data of known quality have use 
• Must match intended use with quality of data 

collected 
 



Tools - Study Design Process 

2. Why are you 
monitoring? 

5. How will 
you 
monitor? 

6. Where 
will you 
monitor? 

7. When 
will you 
monitor? 

8. What are 
your QA/QC 
measures? 

9. How will 
you manage 
& present the 
data? 

10. Who will 
complete the 
tasks? 

4. What 
will you 
monitor? 

3. How will 
you use the 
data? 

1. What are your 
organizations’ 
major objectives? 

River Network 



Continuum of VolMon Data Use 

Education/ 
Awareness 

Assess 
Impairment 

Legal & 
Regulatory 

Increasing Time |   Rigor    |   QA    |    Expense $$ 



Tools – EPA VolMon QAPP 



Models of Volunteer Monitoring 



Streams & Rivers – Collectors Model 

Phosphorus Monitoring Program 



Streams & Rivers – Standardized Programs 
Volunteers collect samples and analyze 



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



Lakes, Estuaries – Hybrid Field and 
Certified Lab 



Oceans – work with certified lab or build 
your own lab 



Data Use Tools – Tiered Frameworks 



Data Use Tools – Guidance on data 
submission and use 



Example of Data Use by Volunteers 



Challenges 

• 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 
 



Outcomes… VolMon = Change 

• Education 
• Personal behavior change 
• Increased civic engagement 
• Community education 
• Local/county government 
• Strengthened collaborations 
• State/federal agency data use 

 
 

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



Opportunities 

• Research! 
• Guide to Volunteer 

Monitoring (2/2017) 
• Citizen Science Association 

• NACEPT 
• Water Quality Data 

Collaboration 
• Council Work Group 



Council Work Group 

VolMon 
Network 

Leadership 
Board 

VolMon 
Work 
Group 

Volunteer Monitoring 
Network  

(VolMon community at 
large) 

National Water 
Quality Monitoring 

Council 



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 
•Other venues are in motion to publicize report 
• 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 

Need/Plan
/?’s 

Data 
Generation 

Data 
Mngmt 

Output 
Mngmt 

Info 
Products 

Action/Dec
ision 

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



Address data 
quality 

      Water Data   Collaboration 

 To  Address 

 

Multiple challenges 

 

Involving  11 + Entities  

Get Portal used 
more 

EPA leader in CS 

VM/CS want data 
used 

See  VM station 
info 

Access ALL data, 
determine Quality 

Output Info Product 

Community 

Data input manage 
community 

NWQMC Vol 
Mon- Network 

VM Study 
Design Training 

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.



•Looking for NSF and/or Data Exchange funds next fall 
•Group working on concept details 
 
Those involved: 
• NWQMC – Danielle, Julie, Mary 
• EPA – Dwayne and Laura 
• CSU – Erams, One Water Solutions 
• River Network – Adam Griggs, Nicole Silk 
• Leonard Rice – Consultants 
• Open environment. Org, open waters 
 

Barb Horn leading the charge at this point 
 



Questions? 
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