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Phosphorus export coefficients - developed based
using monitoring data.

WISCONSIN VALUES

Land Cover TP Export
kg/halyr
High Density Urban 1.5
Row Crop Agriculture 1.0
Mixed Agriculture 0.8
Grass / Pasture 0.3
Medium Density Urban 0.5
Low Density Urban 0.1

Forested 0.09



HOW /l//uch Phosphorus feeding?

What most
dairy producers
NRC feed
Recommendation A
for >80|Ib/d milk \
O O O
0.3% 0.4% 0.5%
Absolute

waste!



Dissolved P
in runoff,
mg/L

Mehlich-3 solil P,
mg/kg



Average P Test, ppm

(o))
o
|

a1
o
|

N
<

w
(@)
|

N
o
|

=
o
|

o
|

=R T

Average Soil Test P In

T s e
TR R e

wisconsin

40

1968-73 1974-77 1978-81 1982-85 1986-90 1991-94 1995-99

44

Period

48

50

52




Decrease in soil test P in a com-soybean rotation
for 26 years. (McCollum, 1991)

twh

120 |

100 F§
80 |

60 |

_—
o
x
H
o
E
—
Qo
A o
<
=
£
[
=

40 f

20 3
. Critical Level

0 10 ' 20
Years After P Application




Non p’(ﬁj’i‘ﬁ"’ti"f?aﬁ 1€
to.Lake Mendota




P Loadmg Sources to Lake Mendota

Construction Sites

19% Cropland

48%

Barnyards 21%

Source: Dane Co. Land Conservation Dept.



P Inputs Lake Mendota Watershed P Budget P Outputs
(from Bennett et al. 1999)

Fertilizer for agricultural Crops harvested, including:
crops, including: corn

corn soybeans

soybeans wheat

wheat oats

oats peas and beans

peas and beans barley

barley forage

, INPUTS - OUTPUTS =

__ CHANGE IN STORAGE

Fertilizer

Lake Mendota watershed

Dry and wet deposition Eglg;(i\lf?eg;goet);po;t t§4 MT
Pin=1,307 MT Pout =732 MT

P Storage =+ 575 MT !

Figure 1. Schematic diagram of inputs and outputs used to calculate a P budget for the Lake Mendota watershed for 1995.
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Phosphorus Inputs

Commercial fertilizer
Mineral

Animals

Crops

Manure

Phosphorus Outputs

Crops
Animals
Milk



Squaw Lake P Balance

-Elemental P-

Total Inputs = 44,282 lbs P
Total Outputs = 46,364 Ibs P

Balance = -2,082Ibs P



Impacts from Impervious Surfaces on
Phosphorous Loading
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Undeveloped — Apr.-Oct. phosphorus/sediment runoff model

IMPACT

* maple-beech forest ON LAKE
(April - Oct.)

* 6% slope to lake e 1,000 ft3 runoff
to lake

e sandy loam soil « 0.03 Ibs. phos.
to lake

e 5 |Ibs. sediment
to lake

200 FT

100 FT

Source: Wisconsin Dept. of Natural The Wiseonsin Lakes Partnership O,
Resources ©







1940s development — Apr.-Oct. phosphorus/sediment runoff

e maple-beech forest

* 6% slope to lake

 grass corridor 20'-wide

o cottage 700 ft>

perimeter

o gravel drive 800 ft2

Source: Wisconsin Dept. of Natural
Resources

35'-wide buffer strip

200 FT

Grass Corridor

| Cottage
o 25'x 28"

IMPACT

ON LAKE
(April - Oct.)

e 1,000 ft3 runoff
to lake

* 0.03 Ibs. phos.
to lake

¢ 20 Ibs. sediment
to lake

The Wisconsin Lakes Partnership %’







1990s development — Apr.-Oct. phosphorus/sediment runoff

e maintained lawn, T
soil graded ON LAKE
(April - Oct.)
* 0% slope to lake g s °5t,0?0kft3 runoff
O lake

50' x 67°
e home 3,350 ft2 "

perimeter

* 0.20 Ibs. phos.
to lake

* 90 |Ibs. sediment
to lake

e paved drive 770 ft2

200 FT
Paved drive

Source: Wisconsin Dept. of Natural The Wisconsin Lakes Partnership Qj
Resources ﬁ




Gussick’s residence, Lower Ninemile Lake



Pfefferkorn Residence, Butternut Lake




Comparison of Median Nutrient Yields with Past

Studies (kg/halyr)

Citation Landuse TKN T-P
King Stream 0.33
et.al.(2001) draining turf

Dennis (1996) Residential 1.75
Rechow 5.5 1
et.al.(1980)

Panuska,Lillie Urban .52
(1995)

Thomann Urban 5.0 .0
(1987)

Panuska, Rural Res. .1
WIiLMS

Rechhow Residential 2.46 .2
et.al.(1980)

Barten (2001) Lawn

OQur Study Lawn 0.16 .025
Panuska,Lillie Forest .09
(1995)

Thomann Forest 3.0 4
(1987)

Dennis (1996) Forest 0.19
Panuska Forest 0.08
(WILMS)

OQur Study Forest 0.015 .003
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Image courtesy of the Washington State Water Quality Consortium
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Residential Land Surfaces

Driveways
8%

Other
1%




1991-2002

Maple Grove Lake Trends

Fish Lake
1991-2002 (May-Sept)
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Weaver Lake
1991-2002 (May-Sept)
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Plymouth Lake Trends: 1991-2002
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Mean Annual TSI

Medicine Lake: TSI
1991-2002 (May-Sept)
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Parkers Lake: TSI
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Medlan Area Welghted Loading
for Paired Rain Events
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Soll Compaction Is increased during
butlding construction

Spolil from basements placed on
adjacent solls

Building crews and material suppliers
drive on soils




Effect of Compaction on Infiltration

Rate
14 -
12/
10
Infiltration v
Rate 8/
6 .
(In/Hour) 4/ W Native
2/ B Compacted
0- \
Sandy Clayey

Pitt, et. al., 1999 Soil Type



Lawn Soil Compaction

Compaction (Mpa)
1.00 2.00 3.00

Depth (cm)
8

N
o
|




Reducing Soil Compaction

- Avoid during construction - compaction is forevel

- Till compacted areas around buildings
- Apply adequate topsoil prior to seeding
- Add organic matter - minimum of 5%

- Aerate turf areas annually
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Rain Garden Dept

Balance between:

- drainage area
- slope
- solil

- desired garden
size






Help Protect Wisconsin’s...
WATER RESOURCES.




