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Seven County Metropolitan Area



SOIL PHOSPHORUS FERTILITY LEVEL

VERY HIGH = P>50 
lbs/ac
67%

HIGH = P<50 lbs/ac
31%

MEDIUM = P<20 
lbs/ac

2%

181 lawns in 4 suburban communities, 1994
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Olsen-P vs. Depth
After 15 Years of Fertilizing and Grazing
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Runoff Water Phosphorus Concentration
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Plymouth P-fertilizer Ordinance
• 1996: Commercial applicators restricted

– Use only P-free fertilizer (some exceptions)
– Require license to apply in Plymouth
– Education of self-applicators

• 2000: Home-owner application restricted
– Use only P-free fertilizer (some exceptions)
– Additional rules prohibit application to impervious 

areas, waterways, and shorelines.

*   2002: Sales Restriction
- Sell only P-free fertilizer unless soil test

indicates a need for phosphorus
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Plymouth
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Flow Logger 
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Watershed Characteristics

Site Area (ha) Impervious Area (%) # Homes
MG1 5.5 43% 49
MG2 3.5 40.40% 36
MG3 16 35.20% 108
P1 5.1 44.60% 43
P2 6.8 43.50% 47
P3 5.6 28.40% 37



Rainfall - No Significant Difference

Paired Watersheds

Impervious Area - MG 4-5% More

Soil Compaction - Little Difference

Soil P - Variable (majority H or VH)

Runoff - Significantly Correlated

Fertilizer Use - Some Differences

P-Application - Large Differences



MG1 Runoff vs. Rainfall
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MG1 Runoff vs. Rainfall
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MG2 Runoff vs. Rainfall
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MG3 Runoff vs. Rainfall
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P1 Runoff vs. Rainfall
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P2 Runoff vs. Rainfall
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P3 Runoff vs. Rainfall
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MG3 Runoff vs Rainfall
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Comparison of Total Phosphorus Loading
(All Paired Events)
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Area-Weighted Total Phosphorus Loading

Comparison of Total Phosphorus Loading
(Paired Events >2cm)
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Comparison of Soluble Reactive Phosphorus Loading
(All Paired Events)
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Area-Weighted Soluble Reactive P Loading

Comparison of Soluble Reactive Phosphorus Loading
(Paired Events >2cm)
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Suspended Solids

Comparison of Total Suspended Solids EMC
(Paired Events >2cm)
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Median Area-Weighted Loading 
for Paired Rain Events

TP SRP
new      mid      old new      mid      old

Maple Grove (g/ha)                7.58      6.69     12.0 4.34      3.99     5.31

Plymouth (g/ha) 4.89      4.12      4.75 1.77      1.38     1.88

Difference (g/ha) 2.69      2.57      7.25 2.57      2.61     3.43

% “Reduction” 35%      38%     60% 59%      65%     65%



Maple Grove Lake Trends: 1991-2002

Weaver Lake
1991-2002 (May-Sept)

R2 = 0.2803
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Fish Lake
1991-2002 (May-Sept)

R2 = 0.0059
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Plymouth Lake Trends: 1991-2002

Medicine Lake: TSI
1991-2002 (May-Sept)

R2 = 0.3104
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Parkers Lake: TSI
1991-2002 (May-Sept)

R2 = 0.7336

35

40

45

50

55

60

65

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

M
ea

n 
A

nn
ua

l T
SI



Parkers Lake: TSI
1991-2002 (May-Sept)
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• Runoff begins to occur from lawns in rain events > 2cm

Summary of Findings

• Watersheds with the fertilizer ordinance experienced: 
- Less P-fertilizer application (20% new / 50-60% older) 
- Fewer homes applying any fertilizer their lawns (15% less)
- Significantly lower SRP loading (~65% less)
- Significantly lower TP loading in all but newest watersheds (~40%)

Conclusion:
Restricting use of P-fertilizer is an effective low cost BMP 
for reducing phosphorus in runoff from residential areas.

• Higher TSS concentrations in Plymouth
- may mask additional TP reduction attributable to the ordinance




