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Volunteer Monitors Are 
Citizen Scientists

Volunteer Monitors Are 
Community Educators



Characteristics of Successful 
Volunteer Water Quality 

Monitoring Programs . . .
• Well-organized
• Sound scientific basis
• Report results
• Strong institutional 

support
• Make a difference



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

National Facilitation Project factsheet:  Designing 
Your Monitoring Strategy



Important Questions to 
Consider

• Why do you want to monitor?
• Who will use the data?
• How will the data be used?
• How good do the data need to be?
• What resources are available?
• What type of monitoring will you do?
• Where will you monitor?
• When will you monitor?

Modified from EPA Volunteer Stream Monitoring Methods



Why are you monitoring?

• Who will use the data?
• What will the data be used 

for?



Education/
Awareness

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

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



Water Temperature       pH
Turbidity/Clarity             Dissolved Oxygen

World Water Monitoring 
Day

www.worldwatermonitoringday.or
g



Monitoring for Assessing 
Baseline Conditions

Volunteers typically use kits or 
send samples to professional 
laboratories.

Sampling and analytical 
methods used are generally 
comparable to those used by 
professionals.



www.usawaterquality.org/volunteer



Monitoring for Legal and 
Regulatory Purposes



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…



• 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

Useful Sources to Locate Methods

Don’t re-invent 
the monitoring 

method!



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



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

techniques.  It meanstechniques.  It means
delivering on your delivering on your 

promises,promises, no matter how no matter how 
small or large they are.small or large they are.

--Meg KerrMeg Kerr
RI River RescueRI River Rescue



“Any conclusions reached  as 
a result of tests or analytical 
determinations are charged
with  uncertainty.  No test or 
analytical method is so 
perfect, so unaffected by 
the environment or other 
external contributing 
factors, that it will always 
produce exactly the same 
test or measurement result 
or value.”

QA/QC:
The Monitoring Conundrum

VARIABILITY 
HAPPENS



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:

• Training and more training
• Written monitoring procedures
• Repetition (replicate and duplicate 

sampling)
• Routine sampling
• Monitoring multiple indicators
• QA/QC field and laboratory testing
• Adhering to established procedures
• Addressing your volunteers’ questions



QA/QC: 
Data Quality Objectives (DQO)

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

ü Sensitivity
ü Detection Limits

ü Precision
ü Accuracy (bias)
ü Representativeness
ü Comparability
ü 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 phosphorus
– “TesTabs” 0,1,2,3,4 ppm –whole 

numbers
– Color comparator 0 0.2, 0.4, 0.6 ppm
– Spectrophotometer – > 3 ppb (0.003 

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



QA/QC: 
Minimizing Bias (aka Improving Accuracy)

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



The most important factors 
determining the level of 

quality are the benefits of 
being correct!



THANKS!


