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Goals of Study:

1. Determine P (and N) loading to each Great Lake
(U.S. contributions).

2. Determine P loading from each tributary > 150 km?.
3. Rank the tributaries based on loads and yields.

4. Determine relative importance of nutrient sources.

5. Compare yields from Great Lakes tribs with those of
nearby major river basins.



Approach - SPARROW Water-Quality Model -

SPAtially Referenced Regression on Watershed Attributes
http://water.usgs.gov/nawga/sparrow
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Regression Equation behind the SPARROW Model

Flux from
Load at a Flux from Upstream SPARROW
specific site  Within a SPARROW Watershed Watersheds
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Calibration of National model was
based on using 425 sites with
coinciding loads and GIS
information and the Upper
Midwest Model based on 810
sites.






Summary of Upper Midwest SPARROWN model and calibration results for TP.

Coefficient
value  Coefficient 90%
Coefficient (mean Confidence
Coefficient Standard bootstrap  Limits (NLLSR)
Parameter Coefficient units value error Pvalue estimate) Low High
Sources ¢——

Foint sources (total) fraction, dimensionless 1.068 0142 0.0000 108 086 1302
Manure (confined) fraction, dimensionless 0.086 0011 0.0000 008 0088 0104
Manure (uncorfined) fraction, dimensionless 0032 0010 0.0008 0033 0015 004
Fertilizers {farm) fraction, dimensionless 0029 0004 0.0000 00X 0023 006
Forested areas kg k2 yr! 14700 1723 0.0000 14600 11.800 17500

Urban areas kg k2 yr! 52300 14400 0.0001 8900 28600 76000



Distribution in Incremental Phosphorus Yields

Total Phosphorus Yields
(kg km-?)
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Predictability of the P Model

Predictability
Ln (Measured) — Ln (Predicted)
A -2.78 - -2 (predict high)
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Annual TP loading and yields into each Great Lake and
the nearby major nver basins.

U.S.
Drainage Total U.S. Total U.S.

Great Lake/ River ~ Area Load Yield
Basin (km*  (Tonnes)* (kgkm™)"

Superior 43,594 782 17.9
Michigan 116,395 3,431 29.5
Huron 41,369 027 22 .4
Erie 55,488 4,611 83.1
Ontario 35,661 1,803 50.6

“Loads and yields from the U.S. part of each lake's
watershed, and do not include direct atmospheric




Annual TP loading and yields into each Great Lake and the nearby major river basins.
[NA, not available]

Present Study  1983-83
UsS. U.S. U.S.
Dramnage Total U.S. Total U.S. Direct  "Watershed" "Watershed"
Great Lake/ River Arca Load Yield Point Loading Loading
Basin (km*  (Tonnes)® (kgkm™* Sources (Tonnes) (Tonnes)

Superior 43,594 782 17.9 75 707 ¥ 1,503
Michigan 116,395 3,431 295 374 3,057 =— 3,227

Huron 41,369 927 224 126 801 { 1,549
Erie 55,488 4,611 83.1 1,146 3,465 5,668
Ontario 35,661 1,803 50.6 464 1,339 == 1267




Total Phosphorus Loading to Lake Michigan
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What are the major sources to each of the Great Lakes?

B Manure (unconfined)
B Manure (confined)
OFertilizers (Farm)
OUWUrban arcas

B Point Sources
OForested arcas
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How do the
yields to the
Great Lakes
RENS
compare with
each other and
with those from
other nearby
large river
basins?

TOTAL DELIVERED YIELD, KG/KM?
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Prioritizing/Ranking Tributaries
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Conclusions

1. P loadings to Superior, Erie, and Huron have dropped since the
1980s. Michigan and Ontario are similar to the 1980s (but loading to
Michigan is lower than in the 1970s).

2. Highest P loadings are from tribs with the largest basins, whereas
highest yields are from areas with most intense agriculture and most
point sources. >> Enables better prioritization of where rehabilitation
efforts should be conducted.

3. Largest sources of P are from agricultural sources (~33-44%) and
point sources (31-44%), except Superior where there is little of each.
>> Enables better definition of what types of efforts are needed.

4. P yields to Lake Erie is similar to that from the Ohio and Upper Miss.
Rivers. Yields to the other lakes is less than that from those rivers.



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16

