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Cooperative Monitoring Cooperative Monitoring 
AchievementsAchievements

Early stages of cooperative monitoringEarly stages of cooperative monitoring
2001 and 2002 2001 and 2002 –– Lake Erie workLake Erie work
2002 and 2003 2002 and 2003 -- LOADS and LOLALOADS and LOLA

Recent cooperative monitoring effortsRecent cooperative monitoring efforts
Lake Erie DO surveysLake Erie DO surveys
Lake Michigan Mass Balance Lake Michigan Mass Balance reduxredux
Lake Superior supplemental workLake Superior supplemental work

Tributaries and Tributaries and addadd’’ll atmospheric contaminantsatmospheric contaminants
InterInter--laboratory comparisonlaboratory comparison

Lake HuronLake Huron
Lower food webLower food web
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GLNPO Sampling Stations

Different colors indicate regions 
assumed to be homogeneous



Water QualityWater Quality

NutrientsNutrients
Total PhosphorusTotal Phosphorus
Total Dissolved PhosphorusTotal Dissolved Phosphorus
Nitrite + NitrateNitrite + Nitrate
Soluble Reactive SilicaSoluble Reactive Silica
Particulate C,N,PParticulate C,N,P

ConventionalsConventionals ––
pH, turbidity, alkalinity, specific pH, turbidity, alkalinity, specific 
conductanceconductance



GLNPO Biology Program MeasuresGLNPO Biology Program Measures

BenthosCommunityBenthosCommunity CompositionComposition
Community CompositionCommunity Composition
Size Structure of CommunitySize Structure of Community

PhytoplanktonPhytoplankton
Community Composition, BiomassCommunity Composition, Biomass
Deep Chlorophyll MaximumDeep Chlorophyll Maximum
Historical CommunitiesHistorical Communities

Crustacean ZooplanktonCrustacean Zooplankton
Community CompositionCommunity Composition
Size Structure of CommunitySize Structure of Community







Annex 15 of the Great Lakes Water Quality Annex 15 of the Great Lakes Water Quality 
Agreement; 1990 Clean Air Act AmendmentsAgreement; 1990 Clean Air Act Amendments
Measure PBT chemicals in air and precipitationMeasure PBT chemicals in air and precipitation
Gas, particles, precipitation concentrations; Gas, particles, precipitation concentrations; 
meteorological parametersmeteorological parameters
Examine concentration trends, calculate loadingsExamine concentration trends, calculate loadings
In operation since 1990In operation since 1990
Partnership:  U.S. EPA, Partnership:  U.S. EPA, 
U.S. grantee (IU), U.S. grantee (IU), 
Environment Canada Environment Canada 
(MSC, OR(MSC, OR--EHD) EHD) 

The Integrated Atmospheric The Integrated Atmospheric 
Deposition Network (IADN)Deposition Network (IADN)





Lake Ontario Lower Aquatic Lake Ontario Lower Aquatic FoodwebFoodweb
(LOLA) Key Questions(LOLA) Key Questions

What is the current status of native What is the current status of native 
benthic and zooplankton communities?benthic and zooplankton communities?
What is the current status of What is the current status of mysidmysid
populations?populations?
How do the results of this study compare How do the results of this study compare 
with similar studies conducted before the with similar studies conducted before the 
arrival of zebra mussels?arrival of zebra mussels?
What changes have occurred in What changes have occurred in 
nearshorenearshore waters <50 m deep where waters <50 m deep where 
zebra and zebra and quaggaquagga mussels impacts are mussels impacts are 
greatest?greatest?
Can traditional zooplankton assessments Can traditional zooplankton assessments 
be improved by the use of new remote be improved by the use of new remote 
sensing technologies?sensing technologies?



LOLA 2003 Transect LocationsLOLA 2003 Transect Locations
(28 Stations)(28 Stations)
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LOLA PartnersLOLA Partners

Lake Ontario Lake Ontario LakewideLakewide Management Plan (NY DEC, Management Plan (NY DEC, 
OMOE, EPA R2, EC)OMOE, EPA R2, EC)
Great Lakes Fishery Commission Lake Committee (NY Great Lakes Fishery Commission Lake Committee (NY 
DEC, OMOE)DEC, OMOE)
Department of Fisheries & Oceans CanadaDepartment of Fisheries & Oceans Canada
National Oceanic & Atmospheric AdministrationNational Oceanic & Atmospheric Administration
Cornell UniversityCornell University
U.S. EPA Great Lakes National Program OfficeU.S. EPA Great Lakes National Program Office
U.S. EPA Office of Research & Development, DuluthU.S. EPA Office of Research & Development, Duluth
University of TorontoUniversity of Toronto
State Univ. of New York, ESFState Univ. of New York, ESF



Thank you!Thank you!







Great Lakes Fish Monitoring ProgramGreat Lakes Fish Monitoring Program
(GLFMP)(GLFMP)

Open Lake Trends MonitoringOpen Lake Trends Monitoring
•• Monitor contaminant trends in the open waters of the Monitor contaminant trends in the open waters of the 

Great Lakes (using fish as indicators)Great Lakes (using fish as indicators)
•• Assess the overall effects of toxics on fish and fishAssess the overall effects of toxics on fish and fish--

consuming wildlifeconsuming wildlife
•• Whole lake troutWhole lake trout

Game Fish Fillet ProgramGame Fish Fillet Program
•• Monitor potential human exposure to contaminants Monitor potential human exposure to contaminants 

through consumption of popular through consumption of popular 
sport speciessport species

•• Salmon filletsSalmon fillets



GLFMP Contaminant ListGLFMP Contaminant List

•• PCB congenersPCB congeners
•• HexachlorobenzeneHexachlorobenzene
•• PentachlorobenzenePentachlorobenzene
•• OctachlorostyreneOctachlorostyrene
•• alpha BHCalpha BHC
•• LindaneLindane
•• AldrinAldrin
•• DieldrinDieldrin
•• Heptachlor epoxideHeptachlor epoxide--bb
•• Heptachlor epoxideHeptachlor epoxide--aa
•• CisCis--chlordanechlordane
•• TransTrans-- chlordanechlordane
•• OxychlordaneOxychlordane
•• CisCis-- nonachlornonachlor
•• TransTrans-- nonachlornonachlor
•• pp, oppp, op--DDTDDT

•• pp, oppp, op--DDEDDE
•• pp, oppp, op--DDDDDD
•• EndrinEndrin
•• MirexMirex
•• Toxaphene& homologsToxaphene& homologs
oo PCDD/FsPCDD/Fs
oo PBDEsPBDEs
oo PBBPBB--153153
oo PCNsPCNs
oo HgHg
•• Fraction lipidFraction lipid
•• PFOSPFOS
•• TBBPATBBPA
•• SCCPsSCCPs
•• APEsAPEs
•• chlorothalonilchlorothalonil





PCBs in Great Lake Top Predator Whole Fish
Walleye in Lake Erie
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LOADS Project DesignLOADS Project Design
LakeLake--based air/water samplingbased air/water sampling

Water column, gasWater column, gas--phase, phase, 
precipitation, and dry precipitation, and dry depdep
Lake Guardian cruises 4/02, Lake Guardian cruises 4/02, 
9/02, 7/039/02, 7/03
LIMNOS cruise summer 2002LIMNOS cruise summer 2002
EC buoyEC buoy

LandLand--based air samplingbased air sampling
Sterling, NYSterling, NY
Pt Pt PetrePetre, Ontario, Ontario
Other NY sitesOther NY sites
Rochester, NY Rochester, NY –– 2004 (Hg)2004 (Hg)
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ScenariosScenarios
ScenarioScenario Urban (%)Urban (%) Point Point PetrePetre (%)(%) Sterling (%)Sterling (%)

11
22
33
44

47.547.547.547.555
1010 4545
2020

4545
4040

3030 35.535.5
4040

35.535.5



Great Lakes Fish Monitoring ProgramGreat Lakes Fish Monitoring Program
(GLFMP)(GLFMP)

Open Lake Trends MonitoringOpen Lake Trends Monitoring
•• Monitor contaminant trends in the open waters of the Monitor contaminant trends in the open waters of the 

Great Lakes (using fish as indicators)Great Lakes (using fish as indicators)
•• Assess the overall effects of toxics on fish and fishAssess the overall effects of toxics on fish and fish--

consuming wildlifeconsuming wildlife
•• Whole lake troutWhole lake trout

Game Fish Fillet ProgramGame Fish Fillet Program
•• Monitor potential human exposure to contaminants Monitor potential human exposure to contaminants 

through consumption of popular through consumption of popular 
sport speciessport species

•• Salmon filletsSalmon fillets



GLFMP Contaminant ListGLFMP Contaminant List

•• PCB congenersPCB congeners
•• HexachlorobenzeneHexachlorobenzene
•• PentachlorobenzenePentachlorobenzene
•• OctachlorostyreneOctachlorostyrene
•• alpha BHCalpha BHC
•• LindaneLindane
•• AldrinAldrin
•• DieldrinDieldrin
•• Heptachlor epoxideHeptachlor epoxide--bb
•• Heptachlor epoxideHeptachlor epoxide--aa
•• CisCis--chlordanechlordane
•• TransTrans-- chlordanechlordane
•• OxychlordaneOxychlordane
•• CisCis-- nonachlornonachlor
•• TransTrans-- nonachlornonachlor
•• pp, oppp, op--DDTDDT

•• pp, oppp, op--DDEDDE
•• pp, oppp, op--DDDDDD
•• EndrinEndrin
•• MirexMirex
•• Toxaphene& homologsToxaphene& homologs
oo PCDD/FsPCDD/Fs
oo PBDEsPBDEs
oo PBBPBB--153153
oo PCNsPCNs
oo HgHg
•• Fraction lipidFraction lipid
•• PFOSPFOS
•• TBBPATBBPA
•• SCCPsSCCPs
•• APEsAPEs
•• chlorothalonilchlorothalonil





PCBs in Great Lake Top Predator Whole Fish
Walleye in Lake Erie
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PCBs in Site Specific Great Lakes Coho
2002
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Protocol for a Uniform Great Lakes Sport Fish 
Consumption Advisory for PCBs

Unlimited  0-0.05 ppm
1 meal/week  0.06 - 0.2 ppm
1 meal/month  0.21 - 1.0 ppm
6 meals/year  .1 - 1.9 ppm
No consumption > 1.9 ppm

Lake OntarioLake ErieLake HuronLake Superior Lake Michigan



PBDEs in Lake TroutPBDEs in Lake Trout
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Thank you!Thank you!







Cooperative Monitoring InitiativeCooperative Monitoring Initiative

Cooperative Monitoring Initiative Schedule:Cooperative Monitoring Initiative Schedule:
Canadian Research Vessel Canadian Research Vessel LimnosLimnos, and the U.S. , and the U.S. 

Research Vessel Research Vessel Lake GuardianLake Guardian
2003 2003 -- Lake OntarioLake Ontario
2004 2004 -- Lake ErieLake Erie
2005 2005 -- Lake Superior (Canada), Lake Michigan (US)Lake Superior (Canada), Lake Michigan (US)
2006 2006 -- Lake Superior Lake Superior –– JointJoint
2007 2007 -- Lake HuronLake Huron
2008 2008 -- Lake OntarioLake Ontario
2009 2009 -- Lake ErieLake Erie



Cooperative Monitoring ProcessCooperative Monitoring Process

LaMP
identifies

data needs

Review
existing

programs and
set priorities

LaMP and
programs
develop

monitoring
plan 



Nitrite + Nitrate 
increasing…

While TP decreasing, 
but…



Diporeia Abundances in Lake Ontario, 1997-2005
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Lake O ntario Cruises 1986-2004

Year
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Summer
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Levels of banned Levels of banned organochlorineorganochlorine pesticides are pesticides are 
generally decreasinggenerally decreasing…………..

Ron Ron HitesHites, Indiana University, Indiana University
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Gas Phase Concentrations of Suite PCBs
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