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Presentation OverviewPresentation OverviewPresentation OverviewPresentation Overview

 Why volunteer monitoring (VM) makesWhy volunteer monitoring (VM) makes Why volunteer monitoring (VM) makes Why volunteer monitoring (VM) makes 
sensesense

 Volunteer monitoring programVolunteer monitoring program Volunteer monitoring program Volunteer monitoring program 
introduction:introduction:

N H hi L k L M it iN H hi L k L M it i–– New Hampshire Lakes Lay Monitoring New Hampshire Lakes Lay Monitoring 
Program (LLMP)Program (LLMP)
URI Watershed Watch Program (URIWW)URI Watershed Watch Program (URIWW)–– URI Watershed Watch Program (URIWW)URI Watershed Watch Program (URIWW)

 Resources to support VM programsResources to support VM programs



Through trained volunteers citizenThrough trained volunteers citizenThrough trained volunteers, citizen Through trained volunteers, citizen 
water quality monitoring programs: water quality monitoring programs: 
Educate local residents about water quality and Educate local residents about water quality and 

the science behind watershed protection;the science behind watershed protection;the science behind watershed protection;the science behind watershed protection;
Provide valuable dataProvide valuable data

-- Baseline conditions & trendsBaseline conditions & trends
-- Target for additional monitoring/efforts Target for additional monitoring/efforts 

Engage the community and build awarenessEngage the community and build awareness
Assist researchers & agenciesAssist researchers & agencies

-- Innovative monitoring methods,Innovative monitoring methods,
BMP effectivenessBMP effectiveness-- BMP effectivenessBMP effectiveness

-- Model developmentModel development



Credible Data:  Credible Data:  
 Volunteer methods and tools have been Volunteer methods and tools have been 

rigorously tested:rigorously tested:
–– Side by side comparisonsSide by side comparisons
–– Samples split with certified labsSamples split with certified labs
–– Programs have been evaluatedPrograms have been evaluated

 Many programs have approved QAPPsMany programs have approved QAPPsy p g pp Qy p g pp Q
 Data extensively used by USEPA and Data extensively used by USEPA and 

many state agenciesmany state agenciesmany state agenciesmany state agencies



E ti l I di tE ti l I di tEssential IngredientsEssential Ingredients
 ScienceScience--basedbased ScienceScience--basedbased
 BottomBottom--up approachup approach
 Involve the publicInvolve the public
 Educational not regulatoryEducational not regulatory Educational, not regulatoryEducational, not regulatory
 Provide good, useful informationProvide good, useful information
 Stable fundingStable funding



NH Lakes Lay Monitoring NH Lakes Lay Monitoring Program Program 
(LLMP(LLMP J ffJ ff S hlS hl ))

OutlineOutline
(LLMP (LLMP -- Jeff Jeff SchlossSchloss) ) 

Over 30 Years of CollaborationOver 30 Years of Collaboration

 Overview of New Hampshire Lakes Lay Overview of New Hampshire Lakes Lay 
Monitoring Program (JeffMonitoring Program (Jeff SchlossSchloss))

between between UNH and NH Communities (1978)UNH and NH Communities (1978)

M it i 100 f l k t ib t d tl tM it i 100 f l k t ib t d tl tMonitoring Program (Jeff Monitoring Program (Jeff SchlossSchloss))
 Overview of the URI Watershed Watch Overview of the URI Watershed Watch 

ProgramProgram

Monitoring 100s of lake, tributary and outlet Monitoring 100s of lake, tributary and outlet 
sites each year sites each year 

ProgramProgram
 Resources available to help establish volunteer Resources available to help establish volunteer 

monitoring programsmonitoring programs
A Model ofA Model of
“Participatory Research” “Participatory Research” monitoring programsmonitoring programs

Start of the discussion

p yp y
and Community and Community EmpowermentEmpowerment

Start of the discussion…

Larkin Pond



LLMP ObjectivesLLMP Objectives

 Baseline monitoring for longBaseline monitoring for long--term trend detection.term trend detection. Baseline monitoring for longBaseline monitoring for long term trend detection. term trend detection. 
 Locate problem areas and “hotspots”. Locate problem areas and “hotspots”. 
 Provide unbiased data for informed watershedProvide unbiased data for informed watershed Provide unbiased data for informed watershed Provide unbiased data for informed watershed 

management decision.management decision.
 Develop protocols for citizen monitoring.Develop protocols for citizen monitoring.p p gp p g
 Conduct participatory research that addresses Conduct participatory research that addresses 

the concerns of participants.the concerns of participants.

Lake Chocorua



LLMP 1979LLMP 1979--20092009
 108 108 LakesLakes
 380+380+ Lake Sites MonitoredLake Sites Monitored 380+ 380+ Lake Sites MonitoredLake Sites Monitored
 Over Over 27,000 27,000 lake site trips!lake site trips!

360360 St itSt it 360+ 360+ Stream sitesStream sites
 4,900 4,900 stream tripsstream trips
 8 Watershed Nutrient/8 Watershed Nutrient/

Water Water BudgetsBudgetsgg
 TMDL determinationTMDL determination
 High Quality WaterHigh Quality Water DesigDesig..High Quality Water High Quality Water DesigDesig..
 Land Use ChangeLand Use Change



Low Tech Data Low Tech Data 
Gathering Gathering 
ApproachApproachApproachApproach

With With access to UNH access to UNH 
Center for FreshwaterCenter for FreshwaterCenter for Freshwater Center for Freshwater 
Biology Lab resourcesBiology Lab resources



Volunteer Monitoring andVolunteer Monitoring and
P ti i t S iP ti i t S iParticipatory ScienceParticipatory Science

 Motorboat impact studiesMotorboat impact studies
 Fish Condition/Water QualityFish Condition/Water Quality
 Resource Economics of Water ClarityResource Economics of Water Clarityyy
 Determination of nutrient export Determination of nutrient export 

coefficientscoefficients
 Option to subsample CHL filters and Option to subsample CHL filters and 

collect  whole water samples for collect  whole water samples for 
microcystinmicrocystin toxin analysistoxin analysis

 Use of mussels for integrating  Use of mussels for integrating  
i tii ti t i it it i it i

SD Transparency Readings under a Clear Sky
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URI Watershed Watch (URIWW)URI Watershed Watch (URIWW)

 Begun in 1988 with 14 lakesBegun in 1988 with 14 lakes Begun in 1988 with 14 lakesBegun in 1988 with 14 lakes
 Now monitors +270 sites on ~100 Now monitors +270 sites on ~100 

t b dit b di ith +400 l tith +400 l twaterbodieswaterbodies with +400 volunteerswith +400 volunteers
 Provides ~90% of RI’s lake multiProvides ~90% of RI’s lake multi--

year baseline datayear baseline data

~ 10 lakes with~ 10 lakes with +20+20 years of datayears of data 10 lakes with  10 lakes with +20 +20 years of datayears of data

Larkin Pond



Many Program Sponsors (40)Many Program Sponsors (40)
Base Funding:Base Funding:

URI Cooperative ExtensionURI Cooperative Extension

Many Program Sponsors (40)Many Program Sponsors (40)

URI Cooperative Extension URI Cooperative Extension 
Program Specific Annual Grant:Program Specific Annual Grant:

RI DEMRI DEM
L l S hi ( i )L l S hi ( i )Local Sponsorship (per site per year)Local Sponsorship (per site per year)

Watershed & Environmental Organizations,Watershed & Environmental Organizations,
Municipal Conservation Commissions,Municipal Conservation Commissions,Municipal Conservation Commissions,Municipal Conservation Commissions,
Narragansett Indian Tribe,Narragansett Indian Tribe,
Lake associations,Lake associations,
Businesses/IndustryBusinesses/IndustryBusinesses/IndustryBusinesses/Industry

L l l f l tiL l l f l tiLocal sponsors pay an annual fee per locationLocal sponsors pay an annual fee per location



Cornerstone of Cooperative Extension (CE) Cornerstone of Cooperative Extension (CE) 
Water QualityWater Quality ProgramProgram

2 fulltime staff, 4 2 fulltime staff, 4 -- 5 students5 students

Dedicated staff essential 
to support the volunteers



Combination of Field & LabCombination of Field & Lab
Field monitoringField monitoring
 SecchiSecchi

LaboratoryLaboratory
 pH & alkalinitypH & alkalinity SecchiSecchi

 TemperatureTemperature
 ChlorophyllChlorophyll

 pH & alkalinitypH & alkalinity
 BacteriaBacteria

–– EnterococciEnterococci ChlorophyllChlorophyll
 Diss. OxygenDiss. Oxygen
 SalinitySalinity

–– EnterococciEnterococci
–– Fecal Fecal coliformcoliform

 Nutrients (P, N,Nutrients (P, N, ClCl)) SalinitySalinity
 Recent weatherRecent weather

St h i ht / l k d thSt h i ht / l k d th

 Nutrients (P, N, Nutrients (P, N, ClCl))
 Chlorophyll analysisChlorophyll analysis

 Stream height / lake depthStream height / lake depth

URIWW l b t tURIWW l b t t tifi d i 2006tifi d i 2006URIWW lab stateURIWW lab state--certified since 2006certified since 2006



 
 
 

 

 
URI WATERSHED WATCH 

i d

URI WATERSHED WATCH 
2007 WATER QUALITY MONITORING SCHEDULE 

LAKES, RESERVOIRS, AND PONDS 
 

Week 
Secchi & 

Temp 
Secchi, temperature, 

chlorophyll, 
 

WATER COLLECTION DATES 

revised 
Lake and Pond Monitoring Manual 

Ending Only D.O.(deep locations)
April 28  X  
May 5 X   

May 12  X FIRST TRISEASON:  May 10 - 12 
CHLOROPHYLL QC CHECK 

May 19 X   
May 26  X MEMORIAL DAY IS MAY 28 
June 2 X   
June 9  X New England Chapter of NALMS 

Lakes Conference 
June 8 & 9, 2007 – UConn – Storrs, CT 

Please consider attending! 
June 16 X  June 16 - optional lake water collection day 

Scheduled river collection day 
June 23  X Narrow River Swim – Come support the NRPA! 
June 30 X   
July 7  X Participate in ‘07 Great American Secchi Dip-In 

July 14 X  
July 21  X 

Bring DO Kit to URI 
SECOND TRISEASON: July 19 - 21 

D.O. QC CHECK 
July 28 X   

August 4  X  
August 11 X  AUGUST 13 IS VICTORY DAY 
August 18  X Aug. 18 - optional lake water collection day 

Scheduled river collection day 
August 25 X   

September 1  X SEPTEMBER 3 IS LABOR DAY 
September 8 X   
September 15  X Sept 15 - optional lake water collection day 

Scheduled river collection day 
September 22 X   
September 29  X  

October 6 X   
October 13  X OCTOBER 8 IS COLUMBUS DAY 
October 20  X  

Return all supplies
THIRD TRI-SEASON:  Oct. 18 - 20 

Chlorophyll QC check 
Written by: Linda T. Green 
  Elizabeth M. Herron 
  Arthur J. Gold 
 
 
 
 

pp p y Q
Scheduled river collection day 

 

Weather permitting, monitor on the same day each week, between 10 AM and 2 PM.  Please mail 
your postcards after each monitoring session.  Water temperature, chlorophyll and dissolved oxygen can 
be monitored weekly if you choose.  For TRI-SEASONS water samples may be collected and delivered 
on any of the three days, Thursday & Friday (10 AM - 2 PM), Saturday (10 AM - 3 PM).  It is better to 
collect the water samples earlier during that time period than later.  After collection immediately 
bring the water samples and all accumulated chlorophyll filters in a cooler with ice to the Watershed 
Watch Labs in Room 002, Coastal Institute in Kingston, URI.  The laboratory phone number is 401-874-
2905, e-mail uriww@etal.uri.edu.  Please notify us at least 1 day in advance if you must reschedule 
delivery of water samples to a different date.  An earlier date is much preferable to one after the 
designated collection period.  Have a great season and remember to monitor safely!

Cl & fi ld t i iCl & fi ld t i iCl & fi ld t i iCl & fi ld t i iClassroom & field trainingClassroom & field training
No specific volunteer certificationNo specific volunteer certification

QC checks in labQC checks in lab

Classroom & field trainingClassroom & field training
No specific volunteer certificationNo specific volunteer certification

QC checks in labQC checks in lab-- QC checks in labQC checks in lab
-- We We own monitoring suppliesown monitoring supplies

No No monitoring tiersmonitoring tiers

-- QC checks in labQC checks in lab
-- We We own monitoring suppliesown monitoring supplies

No No monitoring tiersmonitoring tiersgg
Monitoring season May Monitoring season May -- OctoberOctober

gg
Monitoring season May Monitoring season May -- OctoberOctober



All data and monitoringAll data and monitoring 
materials can be found at
www uri edu/ce/wq/ww/www.uri.edu/ce/wq/ww/



www.usawaterquality.org/volunteer



Guide for Growing ProgramsGuide for Growing ProgramsGuide for Growing ProgramsGuide for Growing Programs
 Why Volunteer Water Quality Monitoring Makes SenseWhy Volunteer Water Quality Monitoring Makes Sense Why Volunteer Water Quality Monitoring Makes SenseWhy Volunteer Water Quality Monitoring Makes Sense
 Designing Your Monitoring Strategy Designing Your Monitoring Strategy 

 Matrix of Monitoring ActivitiesMatrix of Monitoring Activities
 Effective Training TechniquesEffective Training Techniques

 Additional Resources Additional Resources –– equipment and suppliesequipment and supplies
 Direct Links to OnDirect Links to On--line manualsline manuals

 Building Credibility:  Vol. Mon. QA/QC Building Credibility:  Vol. Mon. QA/QC 
 Volunteer Management and SupportVolunteer Management and Support

Pl i Y D t M t S tPl i Y D t M t S t Planning Your Data Management SystemPlanning Your Data Management System
 Outreach toolsOutreach tools
 Support and fundingSupport and fundingSupport and fundingSupport and funding



Quality System components
Planning – Quality Assurance
Data Quality Objectives
Data Quality TermsData Quality Terms
QAPP’s

•On-line QAPP resources
Monitor Training & 
Certification
Implementing - Quality Control

I t l QC•Internal QC
•External QC Glossary of 
QC checks

Quality AssessmentQuality Assessment

All factsheet All factsheet modules modules 
have MANY activehave MANY activehave MANY active have MANY active 
regularly updated links regularly updated links 



Additional ResourcesAdditional Resources
 US EPAUS EPA

–– The Volunteer Monitor The Volunteer Monitor -- National newsletterNational newsletter
–– Monitoring manuals and guidance documentsMonitoring manuals and guidance documents
–– VolMonVolMon listservelistserve: Program coordinators: Program coordinators
–– National Water Quality Monitoring Council biennial National Water Quality Monitoring Council biennial 

conferenceconference

 SecchiSecchi DipDip--in website in website (www.secchidipin.org)(www.secchidipin.org)

 LaMotte/LaMotte/HachHach kits and catalogskits and catalogsgg
 New England Regional Monitoring New England Regional Monitoring 

CollaborativeCollaborativeCollaborative Collaborative 
(www.umass.edu.edu/tei/mwwp/nermc/)(www.umass.edu.edu/tei/mwwp/nermc/)





THANKS!THANKS!


