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Phosphorus Targets Depend on Public’s 
Willingness to Pay

Carpenter et al. 1999
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Stumborg et al. 2001
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Plan: to spend over $10 million on a
collaborative project

Goal: to reduce the probability of an algal
bloom in Lake Mendota on a summer day

Lake Mendota
Priority Watershed Project



Objectives

Is P runoff to the lake a significant 
component of the terrestrial P budget?

Is P accumulating in the Lake Mendota watershed?

If so, where?



Inputs

Outputs

Inputs - Outputs = Change in Storage

Presenter
Presentation Notes
Budget works just like balancing your checkbook. Total up all the inputs of P to the watershed, total up all theoutputs. The difference is the change in storage. 



INPUTS - OUTPUTS = CHANGE IN STORAGE

Lake Mendota Watershed

P inputs P outputs

Fertilizer for agricultural
crops, including:
corn
soybeans
wheat
oats
peas and beans
barley

Feed supplements for 
dairy cattle

Fertilizer for urban lawn

Dry and wet deposition

Crops harvested, including:
corn
soybeans
wheat
oats
peas and beans
barley
forage

Animal products, including:
cattle
hogs/pigs
milk and dairy
eggs

Hydrologic exports to 
Lake Mendota

Presenter
Presentation Notes
Inputs are…Outputs are … In our case, we considered the lake to be “outside” the watershed for calculation purposes. Once P entered the lake, it was considered an export.



Methods: Calculations

Sample Calculation:
Fertilizer P input  = 

(%P in fert.) * (amount of fertilizer used)

Bracketing uncertainty:
Minimum = amount of fertilizer recommended
Maximum = amount of fertilizer used 
Most likely = amount of fertilizer used - manure used

Nowak 1998

Presenter
Presentation Notes
Walk you through a sample calculation. For fertilizer input in some particular crop. Input is going to be the percentage of P in fertilizer * the amount of fertilizer used on that crop in this county. We used a bracketing technique to handle uncertainty. Min, Max, and Most likely.



Methods: Assumptions

All fertilizers are produced outside the watershed.

All P in crops for human consumption are outputs.

The distribution of crops in the watershed is 
proportional to that in Dane County.

Livestock turnover rates for Dane County are the 
same as for the state.

Presenter
Presentation Notes
Assumptions that we had to make. 



Results

Fertilizer for corn
Feed supplements
Soybean fert.
Urban lawn fert.
Dry deposition
Wheat fert.
Oats fert.
Wet deposition
Peas/beans fert.
Tobacco fert.
Barley fert.

Input Item           kg P/yr Output Item             kg P/yr 

710,000
238,000
146,000
86,000
43,000
35,000
22,000
18,000

6000
2000
1000

Corn
Dairy Products
Eggs
Soybeans
Cattle
Export to L. Mendota
Wheat
Peas and beans
Oats
Hogs and pigs
Forage
Barley and tobacco

405,000
77,000
73,000
70,000
42,000
34,000
10,000

8000
5000
4000
3000
1000

Presenter
Presentation Notes
Here you see all the inputs listedn on the left and all the outputs listed on the right. A few things to notice.Lots of corn grown in the county. 2) Second largest P is in feed supplements for dairy cattle and dairy products. 3) “Natural” or non-human dominated P movements, dry and wet deposition and export to L. Mendota, are pretty small compared to the human-caused movements of P.
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Presenter
Presentation Notes
Inputs are about 1.3 million kg/year, and outputs are about 700,000 kg/year. The difference is approximately 575,000 kg/year. �That is, 575,000 kg P year extra remains in the Lake Mendota watershed somehwere.



Where’s the P?

?



Lake Mendota Watershed:  Trends in Soil P
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Presenter
Presentation Notes
If we look at long-term trends in soil P in the Lake Mendota watershed, we can calculate the amount of P that might be stored in watershed soils. It turns out that this is approximately 450,000 kg P/year, which is pretty close to the extra produced in our budget. 



The phosphorus in the soil 
is like a time bomb . . . .

Erosion lights the fuse, 
and moves phosphorus 
into the lake.



Conclusions

P runoff to Lake Mendota is a small 
part of the overall watershed budget.

P is accumulating in the watershed.

Accumulated P is being stored in
watershed soils.



Significance

P accumulating in watershed soils will 
eventually wash downhill into the lake.

P stored in soils may cause time lags between 
management actions to reduce P and results.

A watershed budget is a first step toward 
indicating where actions to reduce P loading 
to lake will be most cost and energy efficient.



Follow on projects

►Global P budget

►Global model of P accumulation and eutrophication 
risk in agricultural areas

►Dane County assessment of the pattern of P 
accumulation, including interview of ~500 farmers 
and homeowners to determine relationship between 
P storage and land use and land management.

Presenter
Presentation Notes
I also participated in the IGERT program at the U.W., which was primarily a sociology/limnology integration, and as part of that program, I worked on a few follow up projects to the one I’ve been talking about. …





Other projects at the NTL-LTER:


	A Phosphorus Budget for the Lake Mendota Watershed
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Objectives
	Slide Number 10
	Slide Number 11
	Methods: Calculations
	Methods: Assumptions
	Results
	Slide Number 15
	Where’s the P?
	Slide Number 17
	Slide Number 18
	Conclusions
	Significance
	Follow on projects
	Slide Number 22
	Slide Number 23

