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There are challenges?

Technical-scientific
Organizational
Financial

View them as 
opportunities



WATER QUALITY 
IS A 
REFLECTION OF 
THE ACTIVITIES 
IN THE LANDS 
AND WATERS 
SURROUNDING 
AND LYING 
UPSTREAM OF 
ANY LOCATION



Before the Clean Water Act
Until 1948, water quality management decisions 
were based primarily on society's economic and 
public health priorities

Federal Water Pollution Control Act 
(WPCA, 1948)

• first time that the propagation of fish and other 
aquatic life was articulated as a stand-alone 
objective of water resource protection. 

• federal law recognized the importance of protecting 
waterbodies and aquatic life for their own intrinsic 
value, not just for their value to human society. 

Used with permission from  Abby Markowitz, Tetra Tech
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What Is 
Watershed Monitoring?
What Is 
Watershed Monitoring?

Measuring or observing watershed 
features to:
assess ecosystem health and human use
detect early warnings of change
tell us whether we’ve achieved our 
management goals
provide insight into the causes of problems

Measuring or observing watershed 
features to:
assess ecosystem health and human use
detect early warnings of change
tell us whether we’ve achieved our 
management goals
provide insight into the causes of problems



What Is Volunteer Monitoring?What Is Volunteer Monitoring?

Unpaid people who willingly monitor 
various environments.
People who watch over the health of 
their watersheds because they care.

Unpaid people who willingly monitor 
various environments.
People who watch over the health of 
their watersheds because they care.



The Volunteer Monitoring The Volunteer Monitoring 
““SystemSystem””Direct Service Direct Service 

ProvidersProviders
Monitoring 

Groups

Regional

State

National

Decentralized, independent
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Volunteer WQ Monitoring Came 
of Age in the 1990s*

Current estimates:

800 – 1200 programs

* Nat’l Dir. of Envir. Mon. Progs. - 5th Ed.



Characteristics of Successful 
Volunteer Water Quality 
Monitoring Programs . . .

Well-organized
Sound scientific basis
Report results
Strong institutional support
Make a difference



A Sound Scientific Basis means…

Clear monitoring goals and questions
Written study design
Clear documentation of instructions for 
all monitoring activities
Monitoring scope and complexity is 
appropriate for capabilities
QA appropriate for data use

National Facilitation Project factsheet:  Designing 
Your Monitoring Strategy



Getting Started - Effectively

Having a well-defined purpose is critical 
to program success!

Brainstorming
Compiling information
Assessing what is possible
Developing a vision statement
Setting goals and objectives

Getting Started:  finding Resources in the CSREES Guide…



Assess 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



Main Uses of Volunteer Data
Water Quality or Watershed Education
Document Existing Conditions
Problem Identification
Local Decisions



The Continuum of Monitoring Data Use

Education/
Awareness

Problem ID,
Assess 

Impairment,
Local 

Decisions

Legal & 
Regulatory

Increasing Time  Increasing Time  -- Rigor  Rigor  -- QA  QA  -- Expense $$Expense $$

Geoff Dates, River Network



EPA (http://www.epa.gov/owow/)

EPA HQ (Alice Mayio mayio.alice@epa.gov)
What Volunteer Monitoring Is 
Volunteer Monitoring Methods
National Directory of Volunteer 
Monitoring Programs
Volunteer Monitor Newsletter
QAPP Guidance 

EPA-NE region
(www.epa.gov/newengland/)

Diane Switzer (switzer.diane@epa/gov)



USDA CSREES 
National Facilitation Project
www.usawaterquality.org/volunteer
Build a comprehensive support system for 
Extension volunteer water quality monitoring 
efforts in the U.S.
Expand & strengthen the capacity of existing 
Extension volunteer monitoring programs
Support development of new groups





The National Water Quality Monitoring Council 
provides a national forum to coordinate consistent 
and scientifically defensible methods and strategies 
for improving water quality monitoring, assessment, 

and reporting.

•National Environmental Methods 
Index (NEMI)

•Water Quality Data Elements
•Biennial Conferences

•Promoting State Monitoring 
Councils



State, County, Academic, and 
Non-profit Organizations
Provide organizational and technical service  
to program coordinators at all levels

Organizational development and support
Study design
Technical training and support
Analytical services 
Data management and interpretation
Networking with other programs



New Jersey’s Tiered Approach 
Volunteers to pick their level of (stream) 
monitoring involvement based on:

Intended purpose for monitoring 
Intended data users
Intended data use(s)

Volunteers to pick their level of (stream) 
monitoring involvement based on:

Intended purpose for monitoring 
Intended data users
Intended data use(s)

Tier A: Environmental Education
Tier B: Stewardship
Tier C: Community Assessment
Tier D: Indicators/Regulatory Response



Tier C: Community &/or Watershed  
Assessment Quality Needed

•Local decision-
makers

•Watershed 
association 

•Environmental 
organizations

•Possibly NJ DEP

•Assess current 
conditions

•Track trends

•Source track down 
of Nonpoint source 
pollution

•Medium/high 
level of rigor

•Data needs to 
reliably detect 
changes over 
time & space

•QAPP 
approved & on 
file w/ intended 
data user.

•Training 
required 

Data Users Data Use



Useful Sources to Locate Methods

• EPA Guidance Manuals

• The Volunteer Monitor
newsletter

• LaMotte/Hach kits and catalog

• Volunteer Program websites

• Volunteer monitoring listservs

• Secchi Dip-In website 
(http://dipin.kent.edu/)

• Standard Methods for the 
Examination of Water and 
Wastewater

Don’t re-invent 
the monitoring 

method!

http://dipin.kent.edu/


Volunteer Monitors are Community 
Educators



Wisconsin Research on Societal 
Participation*

Experienced monitors –
Did not have more factual info about water quality
Feel more connected to those in their community 
concerned with environmental issues
are more likely to participate in political action events

reading, personal research (72%)
Talk with neighbors (72%)
Attend public meetings (65%)
Share monitoring info with others (54%)

*Overdevest, Orr, Stepenuck, 2004 NWQMC conference



Casco BayKeepers, Maine



Message Culminated in Action

Media campaign 
included full page ads
Home & garden center 
brochures
Garden show booth
Direct mail

Workshop attended 
by ~120 homeowners 
and applicators



Volunteer Monitors Are 
Citizen Scientists

Volunteer Monitors Are 
Citizen Scientists



The Continuum of Monitoring Data Use

Increasing Time  Increasing Time  -- Rigor  Rigor  -- QA  QA  -- Expense $$Expense $$

Problem ID,
Assess 

Impairment,
Local 

Decisions
Legal & 

Regulatory
Education/
Awareness

Geoff Dates, River Network



CredibilityCredibility doesndoesn’’t mean t mean 
having the most exacting having the most exacting 

techniques.  It meanstechniques.  It means
delivering on your promises,delivering on your promises,
no matter how small or large no matter how small or large 

they are.they are.
--Meg KerrMeg Kerr

RI River RescueRI River Rescue



Quality is Assured through:
Training
Repetition 
Routine sampling
Monitoring multiple indicators
QA/QC field and laboratory testing
Adhering to established procedures

The most important factor determining 
the level of quality is the cost of being 

wrong.
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Total Maximum Daily Load
(TMDL)
URIWW data used to URIWW data used to 

•• Assess impairmentAssess impairment

•• Develop TMDL and community Develop TMDL and community ““buybuy--inin””

•• Monitor effectiveness upon Monitor effectiveness upon 
implementationimplementation



0

20

40

60

80

100

7-
M

ar
-9

4

7-
M

ar
-9

5

6-
M

ar
-9

6

6-
M

ar
-9

7

6-
M

ar
-9

8

6-
M

ar
-9

9

C
hl

or
op

hy
ll 

(u
g/

L)
Trend: Increasing eutrophy

12

13

14

15

16

17

18

19

19
93

19
94

19
95

19
96

19
97

19
98

19
99

Trend: Declining eutrophy

C
hl

or
op

hy
ll 

(u
g/

L)



Lower Order Streams, 
Southern RI - 1991
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Illegal Shellfish Processor
No provision for proper waste disposalNo provision for proper waste disposal



Decreased P, decreased  algae, increased 
clarity  … great advertisement for program
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“It is in the marriage of credible 
data and increased 
stewardship behavior that the 
true potential and vitality of 
citizen monitoring begins to 
emerge.”
-Steven Hubbell, Colorado River Watch



Lake Monitoring and NPS 
Program Partnerships Deliver:
The Lake Chocorua Project

Jeffrey Schloss
University of New Hampshire

Cooperative Extension Water Resources
UNH Center for Freshwater Biology



(the volunteer monitors were) 
‘the “hub of the wheel” that 
made the project a 
success…They provided the 
factual data on which 
decisions were made. ’ - -
Sherry Godlewski
NH DES

‘…it is this type of model 
project that we at the EPA want 
to support and  continue to see 
occur … ’

-Warren Howard EPA-NE



‘I don’t know 
when was the last 
time I’ve worked 
with 12 agencies 
and gotten 
something done’

-Toby Page
Lake Chocorua Association



Many programs are entering their 
second decade of monitoring

Clarified their purpose(s)
Secure in their techniques
Have jumped thru QA hoops
Are realizing the value of their        
community connections



Challenges

Perceptions
Can’t sample (LOL in tennis shoes) 
Will deliberately alter samples to get 
________ in trouble
Will take my job
Just not good enough for __________



Challenges
Methodology & the Ever-rising QC bar

Will the data stand up in court?  Should it?
Prescriptive techniques vs performance based
Data validation
Listing vs de-listing

Who’s data is it anyway?
What route does it take thru an agency
Agency needs vs organizations needs
Storing and retrieving the growing volume



Reality of Using Volunteer
Collected Data

•We need more data at a higher frequency 
of collection

•EPA has encouraged use of volunteer 
collected data

•Volunteers want to do it right

Danielle Donkersloot, NJ DEP



… and issues
Fulfilling work is needed to keep interest
Knowing what you want to achieve is 
critical
Successful programs require good training 
and coordination
Start-up funding easier to get than 
continuation funding
Good ecological monitoring requires 
healthy organizations



Successes
Huge increase in number of locations 
monitored (~10 vol mon to 1 agency site)
Source of long-term data (15, 20, 25 years…)
IDs the high quality waters as well as problem 
areas
Provides agency personnel the opportunity to 
get out in the field
Can gain support for agency initiatives



Successes
Volunteer Monitoring originates in the 
community & builds strong community  
partnerships
Volunteer monitoring educates the 
community to make informed decisions
Volunteer monitoring provides youth with 
civic lessons and hands-on science
Volunteer monitoring provides a pathway to 
increased civic activities/responsibility



Successes
Volunteer monitoring can build family 
relationships
Volunteer monitoring can reach underserved 
audiences
Volunteer monitoring tangibly connects 
people to their environment

counteracts the plastic world of TV, videos, 
computer games

Ordinary people can collect good data



Volunteer Monitoring 
Makes A Difference
Identifies & solves problems locally
Involves people in real science
Raises awareness, and educates
Provides info on places where no one 
else is looking
Creates an informed constituency
Creates stewards



Remember that only 18% of 
US waters have been 
assessed

Thank you!Geoff Dates

Abby Markowitz

Elizabeth Herron

Jeff Schloss

Kris Stepenuck
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