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U.S. Volunteer Monitoring 

Thank you Dr. Kristine Stepenuck! www.volunteermonitoring.org

300-350 stand-alone or parent programs
1675 affiliated/sub-programs
>103,000 volunteers/year, >31,000 sites/year





Successful Programs Have a Sound 
Scientific Basis

• Clear monitoring goals and questions
• Written study design
• Clear documentation of instructions for 

all monitoring activities
• Monitoring scope and complexity is 

appropriate to their capabilities
• QA appropriate for data use

www.volunteermonitoring.org
Guide for Growing Programs
Designing Your Monitoring Strategy factsheet



Credibility doesn’t 
mean having the 
most exacting 
techniques.  It means 
delivering on your 
promises, no matter 
how small or large 
they are.
-
Meg Kerr
RI River Rescue



Why are you starting a citizen 
science or volunteer monitoring 

project?

Why are you starting a citizen 
science or volunteer monitoring 

project?

Start With the End in MindStart With the End in Mind

Volunteer Monitoring: Starting Strong webinar
April 2017

https://acwi.gov/monitoring/webinars/index.html

Volunteer Monitoring: Starting Strong webinar
April 2017

https://acwi.gov/monitoring/webinars/index.html



Education/
Awareness

Increasing Time  - Rigor  - QA  - Expense $$

Baseline,
Problem ID,

Assess 
Impairment,

Local 
Decisions

Legal & 
Regulatory

The Continuum of Monitoring Data Use

Nat’l Dir. of Envir. Mon. Progs. - 5th Ed.
Geoff Dates, River Network





Most Widely Used Monitoring Tools?



Assessing What is Possible

Consider
• Skills and knowledge 
• Financial resources
• Potential data uses and 

users
• Level of commitment

National Facilitation Project matrix; 
EPA Stream Monitoring Methods, p. 42





Data Quality System

• Before: Plan your Quality Assurance
“the broad plan for maintaining overall quality”

(study design, QAPP, training materials)

• During:  Implement your Quality Control
“mechanisms to control errors & increase accuracy”
(training, follow procedures,proficiency testing)

• After:  Conduct your Quality Assessment
“review , evaluate, correct, reconcile”

National Facilitation Project factsheet:  Building 
Credibility: QA/QC for Volunteer Monitoring Programs

Managing Variability



Quality Is Assured Through:

• Written monitoring procedures

• Adhering to established procedures

• Training and more training

• Routine sampling

• Repetition (replicate and duplicate 
sampling)

• Monitoring multiple indicators

• QA/QC field and laboratory testing

• Addressing your volunteers’ questions



QA/QC: Data Quality Objectives (DQO)

• What level of quality do your data 
need to be?

 Sensitivity
 Detection Limits

 Precision
 Accuracy (bias)
 Representativeness
 Comparability
 Completeness 



Sensitivity

• Ability to differentiate between 
different measurement levels, also 
referred to as resolution

• Example: pH
– Litmus paper (acid or base)
– Test strips (single units to 0.2 units)
– Color comparators (wide range-units, narrow 

0.1unit)
– Pocket pH testers (0.1 unit)
– Laboratory instruments (0.02 units, may read 

to 0.001 units)



Detection Limit

• The lowest concentration of a given constituent 
that can be detected and reported as > 0.

• Example: measuring dissolved phosphorus
– “TesTabs” 0, 1, 2, 3, 4 ppm –whole numbers
– Color comparator  0, 0.2, 0.4, 0.6 ppm 

– Spectrophotometer – > 0.003 ppm (3 ppb)

P in NE lakes is <0.003 – 0.1 ppm, High P is > 0.025 ppm P



QA/QC: Minimizing Bias
(aka improving accuracy, precision)

• Analyze blanks (field and lab)

• Analyze samples of known 
concentrations (standards)

• Participate in performance 
audits (from outside source)

• Collect & analyze duplicates

• Replicate 10-20% of samples

• New analysis >= 7 times

• Check against other methods



Extent of Comparability
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Are your methods comparable to others?



Secchi Simlulator

http://www.mainevlmp.org/secchi-simulator/



Completeness
comparison between the amount of data you planned 
to collect versus how much usable data you collected

0

1
2

3
4

5
6

7
8

1-
M

ay

15
-M

ay

29
-M

ay

11
-J

un

25
-J

un

9-
Ju

l

24
-J

ul

7-
A

ug

21
-A

ug

4-
S

ep

18
-S

ep

1-
O

ct

13
-O

ct

2-
N

ov

14
-N

ov

Secchi Bottom

Eutrophic - Low water clarity

Mesotrophic - Moderate water  clarity

Oligotrophic - Excellent water clarity

Depth (m)
SECCHI DEPTH

0

0.5

1

1.5

2

2.5

3

1-
M

ay

15
-M

ay

29
-M

ay

12
-J

un

26
-J

un

10
-J

ul

22
-J

ul

6-
A

ug

21
-A

ug

4-
S

ep

23
-S

ep

2-
O

ct

Secchi Bottom

Eutrophic - Low water clarity

Mesotrophic - Moderate water  clarity

Depth (m)
SECCHI DEPTH

0
1
2
3
4
5
6
7
8
9

1-
M

ay

15
-M

ay

25
-M

ay

12
-J

un

26
-J

un

10
-J

ul

23
-J

ul

7-
A

ug

21
-A

ug

4-
S

ep

18
-S

ep

2-
O

ct

18
-O

ct

Secchi Bottom

Eutrophic - Low water clarity

Mesotrophic - Moderate water  clarity

Oligotrophic - Excellent water clarity

Depth (m)
SECCHI DEPTH

0
0.5

1
1.5

2
2.5

3
3.5

4

1-
M

ay

15
-M

ay

29
-M

ay

12
-J

un

26
-J

un

10
-J

ul

24
-J

ul

7-
A

ug

19
-A

ug

4-
S

ep

19
-S

ep

3-
O

ct

Secchi Bottom

Eutrophic - Low water clarity

Mesotrophic - Moderate water  clarity

Depth (m)
SECCHI DEPTH



Representativeness

• The extent to which 
measurements actually 
depict the true 
environmental condition
or population being 
evaluated

• data collected at a site 
just downstream of an 
outfall may not be 
representative of an 
entire stream, but it may 
be representative of 
sites just below outfalls
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The most important factor determining the 
level of quality is the cost of being wrong.

Or the benefits of being 
correct!



URI Watershed Watch*

• Owns all equipment – annual recalibration
– Secchi & samplers rope length, thermometers, salinity 

refractometers

• All new D.O. reagents – every year
– Empty, wash, re-label

• DO QC testing each summer
• Thorough labware washing

– Labelling each step

* state-certified for non-potable water



Combination of Field & Lab

WW staff Lab 
Analyses:

• pH & alkalinity
• Bacteria

– Enterococci
– Fecal coliform

• Nutrients 
• Chlorophyll

Volunteer Field 
Monitoring:

• Water clarity
• Temperature
• Chlorophyll
• Diss. Oxygen
• Salinity
• Recent weather

State-certified lab since 2005



URI Watershed Watch

 Began in 1988 with 14 lakes 
 ~400 volunteer monitors, 250+ sites

on 180+ waterbodies 

Monitoring local waters for three decades

www.uri.edu/watershedwatch/



THANKS!

Hawkins Pond, RI, L. Murphy



Building Credibility in Volunteer 
Monitoring Programs

Jinnie Monismith
ALLARM Assistant Director



ALLARM Background

ALLARM educates communities how to use science as a tool to 
investigate the health of their streams and to use the data they 

generate for aquatic protection and restoration efforts.



1. Study design
2. Quality Assurance Project Plan (QAPP)
3. Monitoring methods manual 

(Standard Operating Procedures, 
SOPs);    If program does not have a 
QAPP, includes:

a. Quality assurance/quality control 
(QA/QC) procedures

b. Data management, review, validation, 
and verification procedures

4. Volunteer engagement – recruit, train, 
certify, and retain

5. Evaluation and assessment

Blue = minimum requirements
Black  = recommended 

Volunteer 
Training 

and 
Certificatio

n

Quality 
Assurance 

Project Plan

Volunteer 
Recruitmen

t and 
Retention

Study 
Design

Monitoring 
Methods 
Manual

Evaluation 
and 

Assessment

Components of a successful program



What is it?
Document that outlines the monitoring program, 
including how it fits within your organization’s 
objectives and goals

Why is it important?
• Documents the details of the monitoring 

program for volunteers and data users 
eliminates questions of how data were 
collected

• Consistency between monitors, especially for 
long-term programs where volunteers and/or 
monitoring coordinators change over time

What is the question and how will it be investigated?

Why

• Importance of question
• How data will be used, by whom, and for what 

purpose

What
Characteristics and features of the study 
area/watershed

Where Sampling locations

When
• Sampling frequency
• Length of program

Who

• Program roles – monitoring coordinator, monitor, 
etc.

• Partnering organizations, agencies, labs, etc.

How
• Parameters/conditions measured
• Methods and equipment

QA/QC

• Data quality objectives – accuracy, precision, 
completeness, representativeness, and 
comparability

• Internal and external methods used

Data

• Data management
• Data analysis and interpretation
• Results and information sharing

For more information, see: 
ALLARM’s Study Design Manual.  January 2010.
http://www.dickinson.edu/download/downloads/id/7016/study_design_ma
nual_2017pdf

Study Design



What is it?
Document that outlines the procedures and 
measures used to ensure the quality of the data 
when collecting and analyzing the samples and 
managing the data

Why is it important?
• Documents the details of the monitoring program 

for data users  eliminates questions of how 
data were collected, so they can be used with 
confidence

• Consistency between monitors, especially for 
long-term programs where volunteers and/or 
monitoring coordinators change over time

For more information, see: 
The Volunteer Monitor’s Guide to Quality Assurance Project Plans.

EPA 841-B-96-003.  September 1996. 
https://www.epa.gov/sites/production/files/2015-06/documents/vol_qapp.pdf

Quality Assurance Project Plans



What is it?
Document that contains the 
specific, step-by-step procedures 
used to collect and analyze the 
samples

Why is it important?
• Minimizes measurement error
• Consistency between 

monitors

Instructions on how to:
• Collect a sample
• Analyze a sample
• Fill out a data sheet
• Inspect, clean, and maintain equipment
• Manage data
• Ensure data quality (QA/QC) 

For more information, see: 
Volunteer Stream Monitoring: A Methods Manual.  

EPA 841-B-97-003.  November 1997.  
https://www.epa.gov/sites/production/files/2015-
06/documents/stream.pdf

Monitoring Methods Manuals



What is it?
A process of recruiting, 
training, certifying, and 
retaining volunteers.

Why is it important?
An engaged volunteer is 
confident and motivated to 
collect high-quality data.

For more information, see: 
Volunteer Stream Monitoring: A Methods Manual.  

EPA 841-B-97-003.  November 1997.  
https://www.epa.gov/sites/production/files/2015-06/documents/stream.pdf

Photos by ALLARM

Volunteer Engagement



What is it?
Process used to document and 
understand the program’s success 
and effectiveness

Why is it important?
Opportunity to make changes to 
improve the monitoring program

http://www.birds.cornell.edu/citscitoolkit/evaluation

Evaluation & Assessment



1. What are your 
organization's major 

objectives?

2. Why are you 
monitoring?

3. How will you 
use the data that 

you collect?

4. What will you 
monitor?

5. How will you 
monitor?

6. Where will you 
monitor?

7. When will you 
monitor?

8. What are your quality 
assurance and quality control 

plans?

9. How will you 
manage and 

analyze the data?

10. What are the tasks 
and who will do them?

Planning and developing the monitoring program
Service 

Provider 
(ALLARM)

Community
(AWA)

Study Design

Quality Assurance Project Plan

Monitoring Methods Manual

Service providers may include 
coordinators from:
• State agencies
• State-funded partnerships
• Extension offices
• Non-governmental organizations

Service Provider – Community Relationship



Engaging volunteers in monitoring
Service 

Provider 
(ALLARM)

Community
(AWA)

Recruit volunteers

Train (and retrain) volunteers

Certify volunteers (QC support)

Review, validate, and verify data

Analyze and interpret data

Share results and outcomes

QC support offered by 
ALLARM:

1.Duplicate sample analysis
2.Side-by-side 

monitoring/field audit
3.Knowns

Photos by 
ALLARM

Service Provider – Community Relationship



1. Provide external quality 
control support to 
volunteers

2. Evaluate volunteer 
monitoring equipment

3. Develop and test 
volunteer monitoring 
methods

Photo by 
ALLARM

ALLARM Community Aquatic Research 
Laboratory



ALLARM’s Quality Control Program is funded by:
1. Chesapeake Monitoring Cooperative – EPA Chesapeake Bay Program
2. Consortium for Scientific Assistance to Watersheds – PA DEP Growing Greener
3. Dickinson College

QC Support: Duplicate Sample Analysis



Evaluate monitoring equipment to:
• Become more familiar and learn 

the advantages and disadvantages
• Create expanded, detailed SOPs
• Improve suggestions for caring, 

cleaning, and troubleshooting 
• Make recommendations

Dickinson students, faculty, and staff 
helped ALLARM test 
conductivity/total dissolved solids 
meters to help determine which 
meter is most accurate, precise, and 
easy to use.

Photo by ALLARM
Primary Considerations Secondary Considerations

Program goals Are volunteers comfortable handling toxic or 
hazardous reagents?

Intended data use Will volunteers share the equipment?

Budget Number of volunteers and sites to be 
monitored?

Maintenance requirements and resources
available to maintain equipment

How long does the group plan to monitor for?

Evaluate Volunteer Monitoring Equipment



ALLARM monitors and 
researches local stream, the 
Letort Spring Run to:

• Develop and test field 
methods and equipment

• Fine-tune SOPs through first-
hand experience

• Validate data management 
systems with genuine 
dataset

Photo by 
ALLARM

Monitoring & Field Testing



Thank you! Questions?

Linda Green
Program Director, URI Watershed 
Watch
401-874-2905
lgreen@uri.edu
http://web.uri.edu/watershedwatch/
www.volunteermonitoring.org/

Jinnie Monismith
Assistant Director, ALLARM 
Dickinson College
717-245-1565
monismij@Dickinson.edu
www.dickinson.edu/allarm



Resources 

• National Water Quality Monitoring Council 
– https://acwi.gov/monitoring/vm/resources.html

• USA Volunteer Water Monitoring Network 
– http://volunteermonitoring.org/

• Listserves:
– The EPA volunteer monitoring listserve: To subscribe, send a 

blank email message to volmonitor-subscribe@lists.epa.gov
– The extension listserve: https://list.uvm.edu/cgi-

bin/wa?SUBED1=EXTVOLMONNETWORK&A=1
– Citizen Science Association: http://citizenscience.org/elist/


