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Lake Michigan Mass Balance Project

Water Spatial Resolution/Segmentation Scheme
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Presentation Notes
Must say models only apply to the resolution scale of the model.  These are Lake Michigan models and do not provide nearshore or watershed details.




Lake Michigan Mass Balance
Contaminants

* Nutrients: concern for over-production of algae,
and other symptoms controlled by nutrients

e Atrazine: potential concern for human and
ecological effects; current use — herbicide

«PCB Congeners: concern for fish consumption
and ecological effects; manufacturing banned

e Total Mercury: concern for fish consumption and
ecological effects; multiple sources and uses



Lake Michigan Atrazine Mass Balance
(including Green Bay) 1994
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Presentation Notes
This is a snapshot of what the mass budget for atrazine in the lake looks like in the year 1994. 



EXTRA INFO>>>

Boundary conditions (at the Straits of Mackinac and vapor phase concentration were considered average).


=
Calculating the Historical Atrazine
Loading to Lake Michigan
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Presenter
Presentation Notes
The precipitation load shows an unusual drop in 1995.  Thought is that the spring of 1995 was wetter and colder than normal in the corn belt, and this may have reduced volatilization from fields, and chemical lost due to runoff.




Calculated Atrazine Loads
P (kgl/year) to Lake Michigan
: from Tributaries, 1994
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Presenter
Presentation Notes
This graphic shows the loadings calculated from county-level application data for 1994.  Some of the larger loads come from St. Joseph, Grand R., and the Fox river.  The total load from the southwest part of the state of Michigan represented by St. Joseph, Kalamazoo, and Grand represents about 63% of the total watershed load into Lake MI.  Most of the loading occurs in early spring.






Median Atrazine Loading and Concentration Relative to
Flow in Lake Michigan Monitored Tributaries 1995
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L M3 Model Results — 1994-1995
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Presentation Notes
Mention that these graphics represent LM3 model predictions of atrazine in a nearshore lake cell near the discharge of the Grand and St. Joseph Rivers.  Note the high loadings in the spring time are reflected here in the model by increasing nearshore lake concentrations.




Lake Michigan Mass Balance:
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Lake Michigan Atrazine Forecasts
(LM2-Toxic Model)
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Presentation Notes
Here I am presenting whole lake results.

The lake data are shown here in yellow.  If we keep the loadings the same as they were in the late 1990’s, we expect the model to predict according to the pink line.  Reaches a concentration of about 66 ng/l.  This value is below all known aquatic biological effects thresholds – the lowest being 2300 ng/L.  

The model can be easily used to perform a back calculation to make an estimate of what loading would be necessary for the lake to show no further increase in concentration of atrazine.  This amount is 35%, determined by trial and error. 

The green line shows the model prediction if tributary loads were cut off.

The blue line shows the model prediction if all loads were cut off.




Atrazine Effects Thresholds

Compared to Observations and Model Predictions
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Presentation Notes
Talk about the 100 ng/L effect threshold related to controversial effect frog development.  EPA has decided that there is sufficient evidence in the literature to formulate a hypothesis that atrazine may affect amphibian development, but a definitive conclusion cannot be reached at this time.  The pesticide registrant, Syngenta, has been asked to do additional research in this area and report on results, expected in spring 2006.



<Extra Info>

Area of registrant research (gonad development) amphibian.


Total PCB trends in Lake Michigan Media
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PCB Mass Balance (kg/yr) for 1994-1995
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Median PCB Loading and Concentration Relative to Flow
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a’:},ﬁ@) PCB Concentrations

Surface Sediments
220 (1994-1995)
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Presentation Notes
** do we want basin labels or cities on this? **
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Simulation
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Predicted PCB Concentrations in Age 5.5
Lake Michigan Lake Trout at Saugatuck
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Lake Michigan




Future Directions

Lake Michigan Ecosytem Model, Phase Il Development
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Modeling and mapping at multiple scales
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