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Well Owners Perspective:
A Is our water less safe?
A Pathogens
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A Is our water better?
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Kewaunee County, Town of Lincoln

Kewaunee

334 households w/private P
wells

384 Sanitary Permits S Ty
(63 are holding tanks) el
Land- use
70% Agriculture
21% Wetland
6% Forest
~13,500 cows
(dairy/calves/beef/heifers)
Significant vulnerability to
contamination

Silurian dolomite aquifer with
less than 50 ft to bedrock
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Coliform bacteria
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A Generally do not cause illness, but
Indicate a pathway for potentially P
harmful microorganisms to enter your (N
water supply. ' Y
A Harmful bacteria and viruses can cause _ ° e ) L 4

gastrointestinal disease, cholera, hepatitis bt -

A We | | Code: oOProperly constructe‘ W €
should be able to provide bacteria free I e S
water continuously without the need for
treat ment o A

Greater

A Recommend using an alternative source than or Present = Unsafe
of water until a test indicates your well equal
Is absent of coliform bacteria 01

A Sources:
B Live in soils and on vegetation
B Human and animal waste
B Sampling error

Absent = Safe




Contaminants Sources Symptoms
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If coliform bacteria was
detected, we also checked
for e.coli bacteria test

A Confirmation that bacteria

originated from a human
or animal fecal source.

E. coli are often present
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Overview of Private Well Water

Quality

2005 - 2015 Private Well Water Data

Town of
Lincoln*

Kewaunee
County

Statewide

n =154

n =846

n=31,181

Coliform
Bacteria
(Yo positive)

32

19

17

Nitrate - N
(% >10 mg/L)

20

11

11

Center for Watershed Science and Education Database, 2015

*Many wells only tested once or twice

very little to compare to
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Overview of Private Well Water
Quality

Kewaunee
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Water quality changes in karst

Conductivity Variations
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* Summary KWI83
* Sharp change in conductivity within 24 hrs of recharge event

~ Rise in conductivity as vadose water drains
- Drop in conductivity as low-conductivity recharge enters saturated zone

* Rising conductivity during periods of static or falling water levels

Muldoon, 2014


http://www.ecwrpc.org/wp-content/uploads/2014/10/Hydrogeology-of-Karst-NE-Wisconsin-Maureen-Muldoon.pdf

Objectives:

Put existing well water data into context

How does water quality behave during the course
of the year?

Recommend better testing strategies for
homeowners to evaluate the safety of their water

supply

Estimate nitrogen and pathogen sources
Fertilizer Inputs
Manure Applications
Septic System Effluent

Recommend long - term testing strategy to town
that would allow them to better assess trends or
changes to groundwater



Well Selection & Sample Analysis

Well Selection (n=10)

Preferred past bacteria positive Well_ Locations
and/or elevated nitrate - nitrogen 5

Landowner cooperation 3
Variety of well & casing depths

Water Samples
Pre- selected sampling dates 9,10
(June 2013 & May 2014 ) T R

All wells sampled by Davina Bonness
(LWCD) ‘

Tested at Water and Environmental
Analysis Lab (UWSP)

Total coliform / E. coli
Nitrate - nitrogen
Chloride

Total Hardness
Alkalinity

Conductivity

pH
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15 Mile Radius Source Assessment
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- Well Total Coliform E- Coli
Coliform and T B
. . Periods Periods
E, CO// baCte rl a Positive 100 mL -1 Positive
1 1 0.9 (0.3) 0
results . ; v .
A Detected at least once in 6 > ° ND °
wells 4 6 6.2 (17.1) 0
A Levels were generally low > ° Rl ) 0
A No Wells tested positive for 6 0 ND 0
E.coli 7 2 2.5 (8.1) 0
A Wells went from positive to 8 7 3.4 (5.1) 0
negative without 9 0 ND 0
disinfection 10 4 6.3 (13.1) 0
| | I 1 l B - s . 5 —

June  July Aug. Sept. Oct. Nov. Dec. Jan.

Feb. March April May




Bacteria Conclusions

1+ In Town of Lincoln:

B An absent bacteria test likely
providing false representation of year -
round bacteriological safety for many
homes

B Likely underestimating number of
wells with fecal contamination  (eraatz, 2004)

B Timing of sampling matters

{ Grab samples limited in ability to assess
magnitude of bacterial contamination
from rapid recharge

1 New techniques needed to assess severity
of bacterial contamination during and
after rapid recharge events



Monthly Nitrate Results

Waell

Nitrate -
Nitrogen

mg L-!

14.9 (0.4)

16.0 (0.5)

18.5 (2.2)

7.4 (2.2)

13.8 (3.8)

9.0 (2.7)

12.8 (1.4)

10.2 (0.7)

O[N] | B W|DN|PF

1.4 (0.3)

10

0.2 (0.2)

Standard Deviation > 1 mg/L
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Nitrate Conclusions

Kewaunee

v If nitrate concentration SCount;
2 mgu <nitrate -N< 10mge  fo o |-
BConsider testing quarterly if Fan . 2

concerned about drinking e |
water over the standard

} Routine long - term
sampling should be
capable of overcoming "M i
variability and confirming | e
the presence or absence = |

= 2L
= [ Q) TP T ———
f OPERSTON ABON (LT o com g Y ® ~
O t re I l d S Daclarrmer. Thih rmp repiasents 20s D Carter for Vialarshad Scencs and Education detebass b e perod bam 20042014
11 dows ot reprasent A knsen pristie wel leats and does nof tepresent & scwmetficalt; condacied stady



Spring Groundwater Recharge
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Figure 5. Sample mean of the ten sites for each sampling period. Standard deviation indicated by error bars.



Conductivity

A Measure of total ions dissolved in solution
A May respond to rapid influx of surface water

& Well #1
® Wel #2
B Well #3
A Well #4
Well #5
¥ Well #6
FH Well #7
A Well #8
o Well #9
& Well #10
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Figurc 4. Monthly sample result for cach of the 10 wells sampled. Shaded region represents
period when maximum soil temperature at 2 cm was less than or equal to O degrees Celcius.



Total Coliform
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Future Monitoring
Recommendations for Town

y Sample 25 wells bi- annually for
at least 10 years

B January when water quality
appears relatively stable

B June to assess groundwater
conditions following the spring
groundwater recharge period
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1 Test wells for nitrate, chloride
and alkalinity
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} Stresses the need for improved
bacteria and pathogen testing

B Encourage town to seek grants or
partner with researchers that can
better assess source and severity - e\*‘“%\*‘*’s\«“%n“'° e
Of bacterla and pathogen Figure 5. Sample mean of the ten sites for each sampling period. Standard deviation indicated by error bars.
contamination

Nitrate-N Concentration
(mg/L)




Questions

Water Testing Funded by:

Lincoln Township
AND
Lakeshore Natural Resources Partnership






