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Chippewa County
Water Table

Lake Wissota
Chippewa River

Elk Creek
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Source: Generalized Water-Table Elevation of Chippewa County.
1988. M096. Wisconsin Geological and Natural History Survey.




General Groundwater Flow Direction

I
W@E
B ve Water Table

The black arrows show generalized groundwaler low direction i the area nea your well
Groundwater fiows perpendicular to the groundwater elevation lines and moves from high aress
(hlis) to low areas (streams,tivers), In general, residential wells impacled by land use are usually
the rasult of those activities occuring within a roughly 1/2 mie distance from a well,

Disclaimer This map 15 tor educational purp only  Groundwater flow is 8 best guess
based on currently available information.

Carlography by Sean Pislte



water basics

* “Universa
* Naturally

Solvent”

nas “stuff”

dissolved in it.

* Impurities depend on rocks,
minerals, land-use, plumbing,
packaging, and other materials
that water comes in contact with.




What did we test for?

Health Related

Nitrate
Arsenic
Copper
Lead
Manganese
Sulfate
Sodium
Zinc

Aesthetic

(taste, color, odor)
* Hardness

* |ron

* Manganese
* Chloride

Overall Water Quality

pH
Conductivity
Alkalinity
Calcium
Magnesium
Phosphorus



PLEISTOCENE
GEOLOGY

Glacial
== Sediment
Meltwater

Stream
Sediment

Postglacial
== Sediment

Lake
== Sediment

Cambrian
I== Bedrock

Precambrian
-k

- Water

2016 Well
Sample

113.

Source: Wisconsin Geological and Natural History Survey,
I T T T T T T T ] Bulletin 103. Pieistocene Geology of Chippewa County,

0 45 9 18 Miles Wisconsin, 2007.




2016 water quality by Pleistocene

geology category

Cambrian (n=170)

Glacial Sediment (n=207)

Meltwater Stream Sediment (n=360)

Analyte Mean StDev | Median Min Max Mean StDev | Median Min Max Mean StDev | Median Min Max
A'ka”ggé g:)g/ Las 28 34 16 2 268 | 121 73 137 5 358 48 42 32 4 289
Arsenic (mg/L) <0.003 | 0.001 | <0.003 | <0.003 | 0.005 | <0.003 | 0.001 | <0.003 | <0.003 | 0.008 | <0.003 | 0.001 | <0.003 | <0.003 | 0.007
Calcium (mgiL) 158 | 9.0 150 | <02 | 504 | 373 | 248 | 363 | <02 [207.7| 222 | 1583 | 207 | <02 | 13905
Chloride (mg/L) 186 | 182 | 1258 09 |1022| 356 | 1184 | 118 08 | 1520 | 273 | 417 | 142 0.6 451
iﬁ;‘:}:ﬁg‘::)y 168 | 109 139 26 759 | 359 | 399 302 29 | 5220 | 222 | 156 192 31 1561
Iron (Mg/L) 0066 | 0.345 | 0.055 | <0.004 | 4.092 | 0.427 | 1.106 | 0.032 | <0.004 | 6.963 | 0.495 | 2.061 | 0.019 | <0.004 | 22.1
Magnesium (mg/L) 5.2 4.2 4.2 <02 | 317 | 138 | 103 [ 132 | <02 [ 879 | 78 5.7 7.0 <02 | 437
Manganese (mg/L) | 0.025 | 0.088 | 0.005 | <0.002 | 0.014 | 0.166 | 0.325 | 0.010 [ <0.002 | 1.849 | 0.138 | 0.572 | 0.005 | <0.002 | 7.17
Nitrate (mg/L) 5.9 4.7 5.0 <01 | 206 | 36 4.3 19 <01 | 181 | 64 6.3 4.8 <01 | 349
Phosphorus (mg/L) | 0.359 | 0.333 | 0.301 | <0.004 | 1.813 | 0.080 | 0.135 | 0.040 | <0.004 | 1.334 | 0.126 | 0.203 | 0.028 | <0.004 | 1.11
pH (standard units) 6.3 0.7 618 | 406 | 978 | 7.2 0.7 736 | 517 | 831 | 6.8 05 670 | 548 | 887
Potassium (mg/L) 45 | 149 2.1 <02 |167.9| 16 1.4 1.2 <02 | 97 15 27 1.2 <02 | 384
Sulfate (mg/L) 9.9 6.3 8.2 08 | 371 | 108 | 80 95 <02 | 586 | 7.8 4.7 6.9 <02 | 319
Total Hardness (mg/L | = ¢, 37 56 <4 211 | 150 | 103 147 <4 | 881 88 61 80 <4 529

as CaCOy,)




Chippewa County Well Aquifer Classification

Well Aquifer

2  Granite

® Uncosolidated

C Sandstone
Bedrock Type and Depth
I Granite. > 100 ft
I Granite, 50 - 100 ft
I Granite, 5- 50 ft
|| Granite, <5 ft (> 70%)
I sandstone, > 100 ft
I sandstone, 50 - 100 ft
I sandstone, 5 - 50 ft
I ] Sandstone, < 5 ft (35 - 70%)
D Sandstone, < 5ft (> 70%)

N

s
1:300,000

0 375 75 15 Miles

Cartographer: Brewster K. Johnson



2016 water quality by Chippewa

County aquifer classification

Granite Sand and Gravel Sandstone
Analyte (n=49) (n=212) (n=193)

Mean StDev Mean StDev Mean StDev

Alkalinity (mg/L as CaCO,) 147 77 68 57 42 54
Arsenic (mg/L) <0.003 0.002 <0.003 0.002 <0.003 0.002
Calcium (mg/L) 44.0 24.0 26.3 16.2 17.9 131
Chloride (mg/L) 37.6 55.1 30.8 47.8 17.3 19.8
Conductivity (umhos/cm) 406 234 265 167 176 122
Iron (mg/L) 0.505 0.966 0.678 2.506 0.097 0.386

Magnesium (mg/L) 16.3 9.1 9.3 6.0 5.9 5.1
Manganese (mg/L) 0.140 0.213 0.235 0.799 0.040 0.137

Nitrate (mg/L) 2.6 3.6 5.6 6.6 5.1 4.7
Phosphorus (mg/L) 0.055 0.114 0.086 0.160 0.296 0.293

pH (standard units) 7.45 0.65 6.94 0.57 6.46 0.67
Potassium (mg/L) 2.4 1.2 1.4 1.1 3.5 13.7

Sulfate (mg/L) 11.0 9.9 13.0 5.1 9.4 6.0

Total Hardness (mg/L as CaCO;,) 177 97 103 64 69 52




Manganese

* Naturally occurring
e Aesthetic Level: 0.050 mg/L

— Causes black/brown precipitate and
possible staining on fixtures

* Health Advisory Level: 0.300 mg/L

— Long-term exposure may harm the
nervous system

County Median

" 0.005 mg/L

Min

- Health considerations

Aesthetic concerns

7%

Likely land use impacts

No health or aesthetic concerns



MANGANESE
(mg/L)
<0.005
0.006 - 0.025

*  0.026-0.050

e 0.051-0.300

e >0.300

18 Miles



Iron

* Naturally occurring in soils and

rock

* Aesthetic Level: 0.300 mg/L

— Taste

— Reddish-brown staining of sinks,

showers, toilets and laundry

* Treatment:
— Oxidation or Iron Filters
— Water softeners

County Median

Min 0.:015 mg/L

Max

22.087 mg/L

------------------------------------------------------------------------------------------------------------------------------------------

- Health considerations Aesthetic concerns

7%

Likely land use impacts

No health or aesthetic concerns




IRON
(mg/L)

<0.010

0.010-0.150

0.151 - 0.300
e 0.301-1.000
e 1.000 - 3.000
e >3.000

[ 1
)

18 Miles



Arsenic

* Naturally occurring in soils or r/
other geologic materials ! B .

* Health Standard: 0.010 mg/L & Lo

— Long-term consumption may

SR

increase the risk of certain
cancers s
Bl
* Treatment: Reverse osmosis,
distillation (drinking water) M=

: .....County Median
: Min <0.003 mg/L Max
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Chloride

* Natural levels generally <10 mg/L
 Elevated levels associated with:

— Fertilizers, septic system effluent,
road salt

* Aesthetic Level: 250 mg/L
— Salty taste

— Corrosion of some metals

Min 13.5_ mg/L Max

D27

0.5 10.0 250.0 1520.0 mg/L



http://www.pbs.org/newshour/rundown/why-does-salt-melt-road-ice/
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Hardness

 Measure of calcium and magnesium

* Naturally occurring from dissolution
of limestone or dolomite in rocks/soil

e Aesthetic Problems:
— Greater than 200 mg/L

» Scale deposits on fixtures/pipes/water
heaters

* Treatment: Water softener

— Less than 150 mg/L
* Soft water that tends to be more corrosive

* Treatment: Acid-neutralizer

County Median
81.7 mg/L Max

- Health considerations Aesthetic concerns % Likely land use impacts No health or aesthetic concerns




TOTAL
HARDNESS
(mg/L as CaCO3)
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pH

 Measure of acidity

e Levelsless than 7.0 are:
— More likely to cause corrosion

— More likely to result in elevated
levels of lead/copper if found in
plumbing system

 Treatment: Acid-neutralizer

County Median
6.69

- Health considerations

Aesthetic concerns

7%

Likely land use impacts

No health or aesthetic concerns


http://www.awqinc.com/resources/corrosion-control-blue-green-staining/
http://www.awqinc.com/resources/corrosion-control-blue-green-staining/
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Lead

* Sources: Lead solder, lead pipes, brass
fixtures, stabilizer in materials used to
make some hoses.

* Health Standard: 0.015 mg/L

— Lead may damage the brain,
kidneys, nervous system, red blood
cells, reproductive system.

e Treatment: Run water for 1-2 minutes
prior to using for drinking or cooking

i ... County Median
Min <0-002 mg/L Max



http://www.google.com/url?sa=i&rct=j&q=brass faucet&source=images&cd=&cad=rja&docid=SkhUJK4rV_XmsM&tbnid=_3pRqqVTvVS31M:&ved=0CAUQjRw&url=http://copper.win.mofcom.gov.cn/en/plate01/product.asp?id=9802&ei=2FYeUpHZKuaE2wWQsoGICg&bvm=bv.51156542,d.b2I&psig=AFQjCNFOH-QcOpVpKl5_1zO39z8-Ajyfow&ust=1377806294516584
http://ourbetterhealth.files.wordpress.com/2012/08/images2.jpg?w=243

Retesting of elevated lead samples

Original  Follow-Up
0.042 <0.002
0.016 <0.002
0.485 0.004
0.015 <0.002
0.016 <0.002
0.018 0.009
0.095 <0.002
0.354 <0.002
0.020 <0.002
0.030 0.003
0.017 <0.002
0.038 <0.002
0.062 <0.002
0.017 <0.002
0.024 <0.002
0.661 <0.002
0.018 0.002 0.000 0.020 0.040 0060  0.080  0.100
0.018 <0.002
0.037 <0.002
0.037 0.016
0.030 0.005

Original Lead Concentration (mg/L)



Phosphorus

* Naturally low in groundwater

* Elevated levels may result from
dissolution of phosphorus rich

minerals

* Not a common test for well or

drinking water

* Concern for surface water quality-

contributes to eutrophication

— soil & P fertilizer runoff

Algae bloom on Wisconsin’s Lake Tainter.
(photo: Peg McAloon)

County Median
Min 0.04_9mg/L

Max

- Health considerations Aesthetic concerns

7%

Likely land use impacts

No health or aesthetic concerns




PHOSPHORUS
(mg/L)
< 0.050
* 0.050-0.100
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2016 Phosphorous & Intersection with

Wonewoc and Tunnel City

Chippewa County Groundwater Quality Inventory 2016
Chippewa County, WI

Phosphorus (mg/L)
» ] o

Wonewoc and Tunnel City




Nitrate

* Natural levels in groundwater < 1 mg/L

e Elevated levels associated with:

— Fertilizers, manure/bio-solid applications, septic system

effluent

e Health Standard: 10 mg/L
— Methemoglobinemia, birth defects, miscarriages,

thyroid function

— Greater than 10 mg/L should not be used by infants,
pregnant women or those trying to become pregnant.
Everyone else avoid long-term consumption.

 Treatment: Reverse osmosis, distillation, or anion
exchange (drinking water only)

Min

County Median

4.1 mg/L

<0.1 1

10

Max

34.9 mg/L

- Health considerations

Aesthetic concerns

7%

Likely land use impacts

No health or aesthetic concerns
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Chippewa County:
Nitrate by % Agriculture

2016 Nitrate - Nitrogen &
2015 Land Cover

Chippewa County Groundwater
Quaity Inventory 2016
Chippewa County, Wi
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Chippewa County:
Nitrate and
septic system density v

(#/km)

<8
[ 18-.18
[ 18-32
() 32- 58
[>s8

2018 Well
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Septic Density Category (septic/km)



Casing depth and nitrate
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Mitrate mg N L !

Water quality changes over time (1985, 2007, 2016)

All samples
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0 ' E i
1985 2007 2016 1985 2007 2018
Year Year
Nitrate-Nitrogen (mg/L) Chloride (mg/L)
n Median Mean StDev Min Max Median Mean StDev Min Max
1985 715 2.8 4.2 4.4 <0.1 28.0 6.8 10.7 13.7 <1 182
2007 800 3.5 4.7 4.8 <0.1 32.1 10.0 19.0 38.7 <1 858
2016 744 4.1 5.5 5.6 <0.1 34.9 13.5 27.6 69.6 0.5 1520




Comparing nitrate concentrations over time
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?D 15 Decreased Little to no change (64%) Increased (26%)
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Contact Info:

Kevin Masarik & Amy Nitka

Center for Watershed Science and Education
800 Reserve St.

Stevens Point, Wi 54481

715-346-4276

kmasarik@uwsp.edu
www.uwsp.edu/cnr/watersheds

HELP US TELL OUR STORY BY SHARING YOURS. Are we a resource to you or your
community? Please visit UWCX.ORG to describe how

UW COLLEGES & EXTENSION

HUNDREDS OF PROGRAMS.

COUNTLESS POSSIBILITIES.

£ 4 9\ University of Wisconsin-Stevens Point

Extension

University of Wisconsin-Extension

/ College of Natural Resources
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