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Phosphorus Reduction Actions in Wisconsin

Wastewater Treatment

Soil Conservation
Clean Water Act

Runoff program

Great Lakes Water Quality Agreement
Regulate Concentrated Animal Feeding Operations
Discharge <1 mg/L phosphorus statewide

Runoff performance standards and prohibitions

State
New phosphorus restrictions approved

Tighten rules for large animal farms

Fertilizer phosphorus ban

Dish detergent < 0.5% phosphorus by weight
Phosphorus criteria for all surface waters
Phosphorus budgets for impaired watersheds



Future Nutrient Loading Threats

Projected Change in Frequency of
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Is lake water quality getting better,
worse, or staying the same?




Long-Term Water Quality Monitoring

Spring and 3 X’s in summer:

Secchi depth
Temperature/D.O. profile
Total Phosphorus
Chlorophyll a
Conductivity (optional)
pH (optional)

61 Lakes

1 X in summer:
Color
Total Kjeldahl Nitrogen
NO2+NO3 Years of Record
Alkalinity o 9-10
5 year cycle: @ 11-20
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Trends in Total Phosphorus Over Time
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Total Phosphorus (mg/L)

Trends in Total Phosphorus Over Time
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Expand analysis to all WDNR data

f”gg;? In 2014-2015, citizens monitored:
Secchi depth on 1006 lakes
Chemistry on 542 lakes

WDNR Data Download:

e 218,300 records

e 1501 lakes

e Data from 1968 - 2015

e Upto 34 years of dataon a
single lake




Exclude hypereutrophic lakes (= 0.1 mg/L)
from Total Phosphorus analysis
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Simple linear regressions

e June 15— September 15
* Annual Average
 Natural logarithm of concentration
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Slope ((In(unit+1))/yr)
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Slope ((In(unit+1))/year)

0.04
0.03
0.02
0.01

-0.01
-0.02
-0.03
-0.04
-0.05

1.5

Limit trend analysis to lakes with at

least 3-5 years of data

Total Phosphorus

0.8
Total Kjeldahl

06 | @ Nitrogen

Total Years of Record

0.3
0.2
0.1
0
-0.1
-0.2
-0.3
-0.4

1.5
1

0.5

1%

OO

!

NO2+NO3

Magnesium




Trend Slopes Near O on Most Lakes
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3%-27% of lakes had a significant trend

Total N: 502 92 82 140 29 19 59

15

10

5

0

-5

-10

Percent Lakes with Significant Trend

-15

Increasing

Decreasing

TP TKN  NO2+NO3 Alk Ca Mg Color



Does time period matter?
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Does time period matter?
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Percent of Lakes with Significant

Trend
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Fewer lakes with increasing
phosphorus trend in recent years
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Rock Lake, Jefferson County
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No Spatial Pattern in Temporal Trends
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No Spatial Pattern in Temporal Trends
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No Spatial Pattern
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No Spatial Pattern in Temporal Trends
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Maximum TP (mg/L)

Are lakes getting better or worse?
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Reasons for Phosphorus Decline

Urbanization of Agricultural Land Septic to Municipal Sewage

Melvin McCartne BruceWerres =




Reasons for Increasing Phosphorus

Agriculture _Lake Shore Development
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Plant to Algal-Dominated Lake
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National Aquatic Resource Surveys: Minimally
Disturbed Lakes and Streams are Getting Worse
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TP in 2012 {pgiL)

National vs. Wisconsin Trends

National Reference Lakes

(b) Lakes (2007 - 2012)
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Slope ((In(unit+1))/yr)
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Percent Slope 2007-2012

Trends in Total Phosphorus from 2007-
2012 vs. Full Record

Full Record
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Analytical Approach
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Summary of Trends

* Most lakes have not changed over time spans of 3
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Future Work

 Analyze potential drivers of change: land
cover, climate, policy & management actions

e Examine nonlinear trends over time
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