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Game PlanGame Plan

• IntrosIntros
• Theme

l i i• VolMon Big Picture
• VolMon Outcomes
• Examples from PA

– GOAL: OVERWHELM GO O
YOU with examples

• TipsTips



IntroductionsIntroductions



About ALLARM

• Director:  Julie Vastine
A i t t Di t Ji i M i ith & ??? C tl Hi i• Assistant Directors:  Jinnie Monismith & ??? Currently Hiring…

• Science Advisor/Founder:  Candie Wilderman
• Dickinson College Students
• Based out of the Environmental Studies/Science Department• Based out of the Environmental Studies/Science Department
• 50% supported by the college, 50% funded by federal, state, family 

foundation grants



ALLARM History
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Acid Rain Monitoring

Traditional Technical Assistance

Shale Gas

Monitoring Program Region Volunteers CitSci Model

A id R i S id I di id l C ibAcid Rain  Statewide Individuals Contributory

Watershed Technical 
Assistance

Southcentral PA Groups Co‐Created

Shale Gas Technical
Assistance

Marcellus & Utica Groups & Individuals Collaborative

E iti t i tifi t lEmpower communities to use scientific tools 
to monitor, protect, and restore waterways.





ALLARM Areas of AssistanceALLARM Areas of Assistance

Technical ProgrammaticTechnical 
• Study design creation
• Chemical monitoring

Programmatic 
• Strategic planning
• Volunteer recruitment andChemical monitoring 

• Macroinvertebrate 
monitoring

Volunteer recruitment and 
retention

• Visual assessment
• Data interpretation and 

communicationcommunication
• Shale‐gas monitoring



ALLARM Technical Assistance Approach

Community Concern Technical Assistance 
(ALLARM)

Monitoring trainings

Data collection & 
quality verification

Data interpretationCommunities use data to 
protect and restore streams



PA Volunteer Stream Monitoringg

Rich history – 1980sRich history  1980s

Over 85,000 miles of streams and rivers in Pennsylvania. 



PA History
• 1986 ALLARM formed
• 1996 PA DEP CVMP created –

125 groups
• 2000 Growing Greener funding
• 2001 Formation of C‐SAW2001 Formation of C SAW 

(network of service providers)
• 2002 Standardized study design 

manualmanual
• 2005 Study over 580 watershed 

groups
• 2006 2009 ebb & flow of groups• 2006‐2009 ebb & flow of groups
• 2010 Shale Gas monitoring
• 2014 renewed interest in 

t h d b li it iwatershed baseline monitoring



Study Design ProcessStudy Design Process
1. What are your 

2. Why are you 
monitoring?9. How will 

10. Who will 
complete the 
tasks?

organizations’ 
major objectives?

8. What are 

you manage 
& present the 
data?

3. How will 
you use the 
data?

ill

7. When 
will you

your QA/QC 
measures?

4. What 
will you 
monitor?

5. How will 
you 
monitor?

6. Where 
will you 
monitor?

will you 
monitor?



Consortium for Scientific Assistance to 
WatershedsWatersheds

• PA DEP – Growing Greener Stewardship ProgramPA DEP  Growing Greener Stewardship Program
• CVMP closed in 2009



Data – Policy Action

• US Clean Water Act (Federal)–> 
h ( f– States have agencies (PA Department of 

Environmental Protection) to develop stream 
standards (chemical and biological) ( g )

• States most monitor waterways every 5 
years

• PA – 83,000 stream miles
• Role for citizen collected data?

– Quality field tests versus 
– Certified lab analysis



The Theme… Tool for ChangeThe Theme… Tool for Change

• Connecting data to action!Connecting data to action!
– Building off yesterday’s conversation
Connecting to a national theme– Connecting to a national theme…



Big Picture: US Aquatic Based Citizen Science
k “V l t M it i ”aka “Volunteer Monitoring”

• Citi ens in ol ed in• Citizens involved in 
data collection

• US: 1970 – 2013• US: 1970 – 2013
• 48 out of 50 states 
have active programshave active programs 

• Over 1,200 programs

Citizen Stewards Water Quality Monitoring Program

TEXAS STREAM TEAM NJ Watershed Watch Network



Big Picture, continued…Big Picture, continued…



National VolMon ResearchNational VolMon Research

Thank you Kris Stepenuck (University 
of Wisconsin)! She surveyed over 380 

programs nationwide!



Type of waterbody monitoredType of waterbody monitored
Most monitor rivers/streams and lakes.
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22Kristine Stepenuck, PhD



Program sizeProgram size

• Support >1300 sub‐Support >1300 sub
programs

• Huge range of sizes 
o 1 5500 siteso 1‐5500 sites 

(114 sites on 
average)

o 2‐10 000o 2 10,000 
volunteers/year 
(377 on average)

o 1‐10 full time staff o 0 full time staff
(1 on average)

23Kristine Stepenuck, PhD



Geographic scope

24Most operate in a single watershed Kristine Stepenuck, PhD



Program objectivesProgram objectives
• Wide variety of objectives
• 8% entirely school‐based

25Kristine Stepenuck, PhD



MichiganMichigan



Outcomes… VolMon = ChangeOutcomes… VolMon  Change

• EducationEducation
• Personal behavior change

d i i• Increased civic engagement
• Community education
• Local/county government
• Strengthened collaborationsStrengthened collaborations
• State/federal agency data use

Human Ecology Review, Vol. 11, No. 2, 2004



Fun Theory – Behavior ChangeFun Theory  Behavior Change

• http://wwwyoutube com/watch?v=2lXh2n0ahttp://www.youtube.com/watch?v=2lXh2n0a
Pyw



Personal  Community educationy



Civic EngagementCivic Engagement

Baltimore Sun



Codorus Creek Improvement Project

Goal – Get people out on the

Codorus Creek Improvement Project

Goal  Get people out on the 
water, pollution monitoring

• Boat parade York Fair• Boat parade – York Fair
• Oil spill



Civic EngagementCivic Engagement

Baltimore Sun



Little Swatara – Berks CountyLittle Swatara Berks County



Watershed EAC Youth EducationWatershed  EAC  Youth Education

• Little SwataraLittle Swatara
Watershed 
AssociationAssociation

• Bethel Township 
EnvironmentalEnvironmental 
Advisory County
Y h Ed i• Youth Education



Connecting data to action!Connecting data to action!



PA: Acid Rain Monitoring ProgramPA: Acid Rain Monitoring Program

Goal – document effects Goa docu e t e ects
of acid rain.

1990 PA Clean Air Act1990 PA Clean Air Act 
Amendments



Shermans Creek – Perry CountyShermans Creek  Perry County



Community Awareness  Informed 
Decision MakingDecision Making

• Shermans Creek Conservation Association formed 
in 2000

• Power Plant FightPower Plant Fight



SCCA – Many Outcomes 
Goal: Baseline monitoring, use data for protection and 
restorationrestoration
• Youth Education
• Rivers Conservation Plan
• Stream Upgrade Petition
• Stream Clean Ups



High School CollaborationHigh School Collaboration

• EPA grantEPA grant…
• Science fair projects
O l hi l b• Oral history club



Ridge & Valley – Bedford CountyRidge & Valley  Bedford County



Ridge & Valley StreamkeepersRidge & Valley Streamkeepers
Goal – protect pristine watershed
• Baseline monitoring
• Data interpretationp
• Municipal presentations
• Zoningg



Codorus Creek – York CountyCodorus Creek  York County



Codorus Creek Watershed AssociationCodorus Creek Watershed Association

• Formed in 1998
• Glatfelter Paper Plant—discharges around 14 

million gallons of wastewater daily into g y
Codorous Creek

• “The Inky Stinky” (hydrogen sulfide & tannins)The Inky Stinky  (hydrogen sulfide & tannins)



CCWA Data UsesCCWA Data Uses

• CCWA filed a lawsuit in 1999 against GlatfelterCCWA filed a lawsuit in 1999 against Glatfelter 
for violating CWA and their NPDES permit

• Settlement in 2001:Settlement in 2001: 
– $2 million endowment fund for environmental 
improvement projects

– $2.5 million in penalties 
– installed $32 million worth of new equipment to 
improve clarity of discharge

• Watershed report 2005



Middle Spring – Cumberland CountyMiddle Spring  Cumberland County



Middle Spring Watershed Association

Watershed Issue Using Data in the Community

SEWAGE TREATMENT FACILITYConodoguinet 
Creek

Middle Spring 
Creek



MSWA – 3 Types of Monitoring



MSWA Data Use ExamplesMSWA Data Use Examples

• STP proposal was dropped in 2009
• Group removed a dam in 2010• Group removed a dam in 2010
• Did riparian plantings 2011‐2013



Shale Gas Wells in Region



Potter County –aka “God’s Country”

http://en.wikipedia.org/wiki/File:Map_of_Pennsylvania_highlighting_Potter_County.svg



Potter BackgroundPotter Background

• Rural – 18 000 peopleRural  18,000 people
• Heavily forested

i l i id ll h G• Triple Divide – Allegheny, Genessee, 
Susquehanna

http://en.wikipedia.org/wiki/File:Pike_Tow
nship_Enter.jpg



Goal: Red flag monitoringGoal: Red flag monitoring

• Sediment PlumesSediment Plumes
• Fast response
8 i l ti t d• 8 violations reported



Susquehanna County – Red Flag MonitoringSusquehanna County  Red Flag Monitoring



Success story – Frack fluid spill caught
Photo courtesy of Delaware Riverkeeper NetworkPhoto courtesy of Delaware Riverkeeper Network

Drilling fluid spill at Cabot siteDrilling fluid spill at Cabot site
Dimock, PA

September 2009

Photo courtesy of Delaware Riverkeeper Network Photo courtesy of Delaware Riverkeeper Network



Red Flag Monitoring – Greene CountyRed Flag Monitoring  Greene County



IWL Chapter – Gas MigrationIWL Chapter  Gas Migration



Key Ingredientsy g

• Strong question driven g q
monitoring

• Verify the quality of your dataVerify the quality of your data 
(QAPPs)

• Jump over the data 
interpretation hurdle

• Communicate your story



Monitoring mantrasg

• All data of a known quality has a use.
• The quality of data collected needs to meet the 
intended use.

• Programs need to have clearly documented and 
used Quality Assurance/Quality Controlused Quality Assurance/Quality Control 
measures.



Resources
h // / / /http://acwi.gov/monitoring/vm/



www.usawaterquality.org/volunteer/www.usawaterquality.org/volunteer/



ALLARM Contact Information

Alliance for Aquatic Resource Monitoring (ALLARM)
Dickinson College
P.O. Box 1773

Carlisle, Pennsylvania, United States 17013
717.245.1565717.245.1565

allarm@dickinson.edu
www.dickinson.edu/allarm

http://blogs.dickinson.edu/marcellusmonitoring/


