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Today’s presentation

Groundwater Basics: Where does my
water come from

Well Construction

What do my individual test results
mean?

General groundwater quality in
Trempealeau County

Improving your water quality
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Groundwater Movement

Unsaturated

Water infiltrates the
subsurface through
interconnected pores



http://www.purdue.edu/dp/envirosoft/groundwater/src/geo4a.htm

Groundwater How does your Learn about Interpret my How to Who to contact

Basics: Where water quality well water test improve my if | need uw = cavertor o B
does my water compare? Look for construction results water quality additional EXM “gﬂﬁg'&gh%“nm“
come from? data in your area assistance X
. . : Aquifers: Our groundwater Factors that affect Better Homes and
What is Groundwater? Watersheds of Wisconsin storage units groundwater quality Groundwater
| | |
Aquifers: Our groundwater stor nit
quiters. ur grounawater storage units
Aquifers are geologic formations that store and transmit Ct s _},._.-._L--_ e - 3 g
groundwater. £ o A
The aquifer properties determine how quickly —— i 4
groundwater flows, how much water an aquifer can hold . e
and how easily groundwater can become contaminated. i f e i o R e
Some aquifers may also contain naturally occurring Water and contaminants can Water moving through tiny spaces in
elements that make water unsafe. move quickly through cracks and between sand particles or sandstone

fractures. moves slower and allows for filtration
of some contaminants.

Wisconsin’s geology is like a layered
cake. Underneath all of Wisconsin lies
the Crystalline bedrock which does
not hold much water. Think of this
layer like the foundation of your
house. All groundwater sits on top of ) s U W e
this foundation. Groundwater is stored — EEEIIOR L - ik ol 1L B e Youngest
in the various sandstone, dolomite and ¥
and sand/gravel aquifers above the dolomite
crystalline bedrock layer. The layers
are arranged in the order which they
formed, oldest on the bottom and Crystalline
youngest on top. bedrock

Learn more about Wisconsin’s geologic past by clicking the aquifer names

Eastern
Dolomite

Oldest

{

Diagram courtesy of WGNHS


http://www.purdue.edu/dp/envirosoft/groundwater/src/geo4a.htm
http://gissrv2.uwsp.edu/cnr/gwc/pw_web/
http://dnr.wi.gov/education/educatorresources/bhgw.pdf
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Elevation: 167 - 200
(meters) 201-250
251-300

301-350

351 -400

401 - 450

451 - 500

501 - 550

551 - 600
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Depth to Bedrock:

I within 5 ft - more than 70% of area
within 5 ft - 35 fo 70% of area
5 to 50 ft
50 to 100 fi

Il creater than 100 ft
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Bedrock Units:

Cambrian Sandstone
Prairie du Chien Dolomite
St Peter Sandstone

College of Natural Resources
J University of Wisconsin-Stevens Point




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.

» Can also treat water to
take “stuff” out




Interpreting Drinking Water
Test Results

Tests importantto  Tests for aesthetic Other important
health: (taste,color,odor) indicator tests:
problems:

Bacteria . Hardness - Saturation Index
Sodium . Iron Alkalinity
Nitrate - Conductivity
Copper + Manganese Potassium
Lead - Chloride
Triazine
Zinc
Sulfate
Arsenic

Red = human-influenced Blue = naturally found



Health Concern Categories

Acute Effects

Usually seen within a short time after

exposure to a particular contaminant or
substance.

(ex. Bacteria or viral contamination which may cause
intestinal disease)

Chronic Effects

Result from exposure to a substance over
a long period of time.

Increase risk of developing health
complications later In life.

(ex. Arsenic or pesticides can increase the risk of developing
certain cancers)




Chronic related health
concerns are
generally about risk
management

National Cancer Risk Factors with Percentages

Adapted from Everyone’s Guide to Cancer Therapy

Viruses & Infection: 10%

Sexual Practices: 7%

Unknown: +5%

Alcohol: 3-4%

Industrial Occupations: 4%

nvir tal Pollution: 2%

Food Additives: 1%
Radiation (envir tal & medical): 1%
Sunlight (ultraviolet): 1%

Being struck by lightning

0.16in 1,000 chance.

0.010 mg/L of arsenic in drinking
water.

3 out of 1,000 people likely to
develop cancer.

2 pCi of indoor radon level.

4 out of 1,000 people likely to
develop lung cancer.!

2 pCi of indoor radon combined
with smoking.

32 out of 1,000 people could
develop lung cancer.!

Drinking water quality is only one part of an individual’s total risk.

thttp://www.epa.gov/radon/healthrisks.html



Private vs. Public Water Supplies

Public Water Supplies

* Regqularly tested and
regulated by drinking water
standards.

Private Wells

* Not required to be
regularly tested.

* Not required to take
corrective action

«  Owners must take special ;2
precautions to ensure safe &%
drinking water. :



http://www.wisconsinwatch.org/2013/05/22/20-years-after-fatal-outbreak-milwaukee-leads-on-water-testing/

Why do people test their water?

= Installed a new well

= Change in taste or odor

= Buying or selling their
home

= Plumbing issues

= Want to know if it's safe
to drink.




Coliform bacteria

o
Generally do not cause illness, but .
Indicate a pathway for potentially harmful O\
microorganisms to enter your water ' Y
supply. S e, o
Harmful bacteria and viruses can cause .~
gastrointestinal disease, cholera, hepatitis (
Well Code: “Properly constructed well N |
should be able to provide bacteria free AR
water continuously without the need for Greater
treatment” thanor Present = Unsafe
equal
Recommend using an alternative source tol -
of water until a test indicates your well is
absent of coliform bacteria 7ero Absent = Safe
bacteria
Sources:

Live in soils and on vegetation
Human and animal waste
Sampling error



Contaminants Sources Symptoms

fomevemA N | |

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

. Confirmation that bacteria

originated from a human or
animal fecal source.

E. coli are often present with

E
z
g
p
harmful bacteria, viruses and si
par_asﬂes that can cause 5%
Serious gastromtestlnal ‘?é
iliInesses. £ ¢ | viruses
5 < | Norovirus » Infected human feces and | + Gastrointestinal illness
gg ;0“: * Low-grade fever & headache
Any detectable level of E.coli E | emo— | e + Begns12-4atwsatter
means your water is unsafe to HE T TP ————
dr| nk. 5 E + Manure Syndr?mne;- hcl:u:u:ut'ldt:m
Ea * Bio-solids mnl!vd;in will{-w:.u may
i 3 + Septic systems indicate risk of contamination by
& additional pathogens.
21 [ D
i 5 Atrazine Estimated to be most heavily used | Shart-term exposure above the
E E {trade-name herblclde for hﬂt:lrﬂﬂ!il'l the Uﬁ.s:'l 1987/849, :':L“:: m!:‘mgﬂtl:ﬂ ;fnd
ﬁ g" ?;tr:;ldhruﬂluf and grassy ;nﬁdm;tznﬂ:ﬁ!ﬁxh pﬂurqﬁ:ﬂm sp:?ssms;:uight
g B including WL In 1993, itbecame a | loss; damage to adrenal glands.
restricted-use cide ,
;5 U5 EPAset a . contamirn | LU0t exposure above ML
g £ for sofs g o | e e O
é mu ener i CANCET.
E&
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Tests for Aesthetic Problems

Hardness

_ Greater
Natural (rocks and soils) than “HARD
Primarily calcium and 200 WATER”
magnesium

150-200 IDEAL

Problems: scaling, scum,
use more detergent, “SOFT
decrease water heater Less WATER”
efficiency than 150




Towns of Arcadia, Burnside,
Caledonia, Dodge, Lincoln,
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TOTAL HARDNESS (ppm CaCO3)

A .50 14 13%
® 51-100 1 10%
© 101-200 44 40%
D 201 -300 27 24%
@ 301 -400 14 13%
G 401 ... 1 1%

Mapped value is the average for the 1/4 1/4 section
Treated samples not mapped

E-':3:2:-;., Center for Watershed Sclence and Education
College of Natural Resources
’ Liniversity of Wisconsin -Stevens Point




Water Softening

Water softeners remove calcium
and magnesium which cause

scaling and exchange it for Jater | ] Weterto Houe
sodium (or potassium). (Hard) = JEE——

- Negative: Increases sodium
content of water.

- Suggestions:
Bypass your drinking water faucet.

Do not soften water for outdoor
faucets.

If you are concerned about sodium
levels — use potassium chloride
softener salt.



Tests for Overall Water Quality

- Alkalinity — ability to neutralize acid

- Conductivity —
. Measure of total ions

. can be used to indicate presence of
contaminants (~ twice the hardness)

- pH — Indicates water’s acidity and helps
determine if water will corrode plumbing

0 Acidic 4 Basic 14



Tests for Overall Water Quality

Saturation Index

-3) (2) (1) (0)(+0.5)(+1) (+2) (+3)

| | |__ 1__| | | |
Severe Moderate Slight Ideal Slight Moderate Severe

Corrosion occurs Scaling occurs




Groundwater and land use 5 T s
in the water cycle Ay 5

£ CEEE og«olmmmw
QW Human induced impacts on groundwalor
<) Natural processes

Zone of asmiion

Water table

Sand & gravel aquter

Crevsas imestone aauiler

Din:cmonmumu-llm

Poious sandsioné aquilar

Porouns sandstone squiter



Nitrate-Nitrogen

Health Effects:

Methemoglobinemia (blue
baby disease)

Possible links to birth defects
and miscarriages (humans and ‘
livestock) K

Indicator of other contaminants

Sources:
Agricultural fertilizer
Lawn fertilizer
Septic systems
Animal wastes




Test Important to Health

Nitrate Nitrogen

UNSAFE - for infants and
pregnant women;
everyone should avoid
long term consumption.

Greater than 10 mg/L

Exceeds State and Federal Limits
for Drinking Water

Less than 2.0 mg/L

“Transitional”

Less than 0.2 mg/L

“Natural”

“NATURAL”
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NITRATE-NITRITE (ppm N)

@& None Detected 17 15%
O .20 20 18%
© 21-50 12 1%
D 5.1-10.0 22 20%
@ 10.1-20.0 33 30%
G 201 ... 7 6%

Mapped value is the average for the 1/4 1/4 section
Treated samples not mapped

_""3:3';., Center for Watershed Sclence and Education
College of Matural Resources
J Liniversity of Wisconsin -Stevens Point
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Land Use: [l Urban
Agriculture
Forest
1 Shrub-Grass

P wetland
Water

I Barren

Q A\ Center for Watershed Sclence and Education
College of Natural Resources
University of Wisconsin-Stevens Point




Do Deeper Wells Mean Better Water Quality?




What can | do to reduce my
nitrate levels?

Solution:

Eliminate contamination source or reduce nitrogen
inputs

Short term:
Change well depth or relocate well
Carry or buy water

Water treatment devices
. Reverse osmosis

. Distillation

. Anion exchange



Tests for Aesthetic Problems
Chloride

Greater than 250 mg/I
. No direct effects on health
. Salty taste
. Exceeds recommended level

Greater than 10 mg/l may
Indicate human impact

Less than 10 mg/l considered
“natural” in much of WI

Sources: Fertilizers, Septic
Systems and Road Salt

250 mq/l

Less than
10 mq/l |/
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CHLORIDE (ppm)

(A& None Detected 0 0%
@ .10 53 48%
© 11-50 53 48%
D 51-100 5 5%
@ 101-200 0 0%

@ 201.. 0 0%

Mapped value is the average for the 1/4 1/4 =zection
Treated samples not mapped

@, Center for Watershed Sclence and Education
| College of Natural Resources
/ University of Wisconsin-Stevens Point




Test Important to Health

Arsenic

Sources: Naturally occurring in
mineral deposits

Standard: 0.010 mg/L (10 ppb)

Health Effects:

- Increased risk of skin cancers as
well as lung, liver, bladder,
kidney, and colon cancers.

- Circulatory disorders
- Stomach pain, nausea, diarrhea
- Unusual skin pigmentation

Arsenic contamination persists in groundwater

2 s 0
o7,

Arsenic is a major concern in Outagamie and

7 Winnebago counties, where Wisconsin established

|

u
_
| |
||
|
Madi
atlsc
ilwa

CREDIT: Katie Kowalsky/Wisconsin Center for Investigative Journalism

SOURCES: Well Water Qualitiy Viewer, University of Wisconsin-Stevens Point

an arsenic advisory area in 1993 and introduced
stricter regulation in 2004 and 2014.

Outagamie County
Winnebago County

Maximum level of arsenic
tected in private water wells.
e maximum health level is 10
arts per billion (pph). Each
square represents one township.

None detected
< 10 ppb
11-50
51-100

ce 101 -150
151 <

No Data Available

's Center for Watershed Science

and Education; Wisconsin Department of Natural Resources "Arsenic in Drinking Water” brochure.



http://u6efc47qb7f1g5v06kf9kfdcn.wpengine.netdna-cdn.com/wp-content/uploads/2016/01/Arsenic-map-UPDATE.png

Towns of Arcadia, Burnside,
Caledonia, Dodge, Lincoln,
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ARSENIC (mg/l)

@& None Detected 110  99%
B

.. 0.010 1 <1%
© 0.011-0.050 0 0%
D 0.051-0.100 0 0%
(3 0.101-0.150 0 0%
G 0.151 .. 0 0%

Mapped value is the average for the 1/4 1/4 section
Treated samples not mapped

' Center for Watershed Sclence and Education
College of Natural Resources
/ Universityof Wisconsin-Stevens Point




Improving water quality

> Long-term improvements
« Eliminate sources of contamination

> Short-term improvements
« Repair or replace existing well

« Connect to public water supply or develop community water
system

« Purchase bottled water for drinking and cooking

o Install a water treatment device
« Often the most convenient and cost effective solution



understanding water treatment

o Advantages:
+ Reduce level of contaminants and other
Impurities
+ Improve taste, color and odor

o Disadvantages:
- Require routine maintenance.
— Can require large amounts of energy.

— Testing is often the only way to know it is
functioning properly for most health related
contaminants.

o Cautions:

o Treatment methods often selective for certain
contaminants

o Multiple treatment units may be necessary

o Treatment may also remove beneficial elements
from water in the process.



Where do you go from here:
Recommended next steps

- Test well annually for bacteria, or Iif water changes
color or clarity.

- Consider testing annually for nitrate, particularly if
your levels are approaching 10 mg/L.

- If your nitrate level was greater than 5 mg/L
consider testing for pesticides

- |If you haven't checked for arsenic consider testing.

- |If arsenic was present, test again in 15 months to
see Iif levels have changed significantly.



Contact Info:

Kevin Masarik Thanks to you and the following for

helping sponsor this program:
800 Reserve 5t.  Trempealeau County

Stevens Point' WI 54481 * Trempealeau Extension

715-346-4276
kmasarik@uwsp.edu

www.uwsp.edu/cnr/watersheds

Center for Watershed Science and Education .
College of Natural Resources Extension
University of Wisconsin-Stevens Point UNIVERSITY OF WISCONSIN-MADISON
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