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For private well owners located within the Blue Mounds, Perry, Primrose, & Springdale townships 
(2024) and Mazomanie, Black Earth, Vermont, Cross Plains, Berry & Roxbury townships (2025)

Free Nitrate Sampling

Examination of nitrate sample results and mapping the sampled wells in ArcGISPro 

Nitrate Result Analysis

Identifying targeted areas for conservation practices such as nutrient management, 
cover crops, and continuous cover

Target Areas for Conservation

Project Overview



Negative Health Effects

Exposure to high levels of nitrate can 
have negative health impacts:
• Blue baby syndrome 
• Increased risk of certain birth 

defects, thyroid disease, and certain 
types of cancer

Agricultural Derivation

Sources of contamination include 
fertilizer and manure applications, 
septic systems, and lawn fertilizer 
applications. Agricultural land use 
occupies 64% of the total land area in 
Dane County. [1]

Target Conservation Practices

Identify targeted areas for conservation 
practices such as nutrient management, 
cover crops, and no-till in Nutrient 
Reduction Strategy Watersheds

Why Nitrate?

[1]. 2022 Dane County Farmland Preservation Plan



Why the Driftless Area?

• Lack of groundwater data and 

continuation of driftless area 

groundwater testing

• Susceptibility to groundwater 

contamination due to topography

• Agricultural presence

• Challenging area to implement 

conservation practices



WI Well Water 
Quality Viewer 
Township Level



Survey Participants

• Public Health Madison & Dane 

County’s list of Private Septage Owners

• Project letter & nitrate info flyers

• ~4400 mailed out, ~1300 responses

• Scheduled first come, first served until 

funds were depleted



Locate outdoor wellhead or spigot

Run water 1-2 minutes

Collect sample bottle of water

Document sample date, time, and location

Sample to WSLH for analysis

Sample Collection



Sample Bottles 
& Sheets

60 mL



Notes on Results

• MCL = Maximum contaminant level

• MCL for nitrate is 10 mg/L

• Set by the U.S. Environmental Protection Agency

• This is the same standard for public drinking water systems and 

bottled water

• Nitrate levels at or below 2 mg/L are generally considered naturally 

occurring [2].

• Above that shows impact from land use

[2]. Mueller, et al. Nutrients in Ground Water and Surface Water of the 

United States-An Analysis of Data through 1992. 1995.
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Results Overview

• 1292 samples in total (490 in 2024 and 802 in 2025)

• Average: 4.85 mg/L

• Median: 4.06 mg/L

• Highest Results (1.2% above 20 mg/L)

• 26.7 mg/L

• 26.3 mg/L



Results Overview

MCL = Maximum Contaminant Level = 10 mg/L

28%

62%

10%

Based on Anthropogenic Influence

<2 mg/L

2-10 mg/L

>10 mg/L

10%

90%

Based on MCL

Above MCL %

Below MCL %



Results continued
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Nitrate Concentrations of Surveyed Private Wells in Western Dane County

*Results are grouped into the next largest 
whole number. For example, wells listed in 
the 2 mg/L column contain sample results 
anywhere from 1.01 to 2.0 mg/L.



Spatial Data



Town of Mazomanie

16

13

11

13

7 7
6 6

3

5
4 4

0

4

1
0

2

0

2

0

5

0

2

4

6

8

10

12

14

16

18

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 >20
N

u
m

b
er

 o
f 

W
el

ls
Nitrate Concentration (mg/L)37%

47%

16%

<2 mg/L

2-10 mg/L

>10 mg/L Total sampled: 109
Average: 5.27 mg/L



Town of Black Earth
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Total sampled: 56
Average: 3.13 mg/L 



Town of VermontTotal sampled: 118
Average: 2.26 mg/L
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Town of Cross Plains
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Total sampled: 183 
Average: 5.25 mg/L 
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Town of Berry

Total sampled: 149
Average: 5.69 mg/L
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Town of Roxbury

46

26

13
16 16

13 14 13

3

8
5 4

1 1
3

1 1

0

5

10

15

20

25

30

35

40

45

50

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

N
u

m
b

er
 o

f 
W

el
ls

Nitrate Concentration (mg/L)

Total sampled: 184
Average: 3.38 mg/L 
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Town of Blue Mounds
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Total sampled: 98
Average: 5.63 mg/L



Town of Perry
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Total sampled: 81
Average: 6.79 mg/L 
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Town of Springdale

Total sampled: 244
Average: 5.63 mg/L
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Town of Primrose Total sampled: 67
Average: 4.87 mg/L 
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• Identifies statistically significant spatial clusters

• To be statistically significant, a point will have a high value 

and be surrounded by other points with high values as 

compared to the whole dataset

• The more data points we have in an area, the more accurate 

this tool is – not as effective where there aren’t as many 

houses with wells

Hotspot Analysis



Results Summary

• 72% of sampled wells showed elevated levels of nitrate due to land use

• 10% of sampled wells are above the nitrate MCL of 10 mg/L

• Wells exhibiting nitrates above MCL display some clustering – potential for targeted 

improvements

• Project data aligns with findings of WI Well Water Quality Viewer



Project data can be used with the Flow Model to get a sense of 
where contaminant particles come from & the capture zone

WGNHS Groundwater Flow Model

Use data and flow model results to aid in targeting agricultural 
conservation practices such as cover crops, nutrient management, 
and no-till

Target Conservation Practices

Review well reports to see if there is any correlation between 
specific aquifers and increased nitrate levels

Continued Result Analysis

Ongoing Work



Abby Wadzinski, LTE Land and Water Field Assistant

Land Conservation Division

wadzinski.abby@danecounty.gov

608-516-4861

QUESTIONS?


