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Recognition of the Problem

Elevated levels first discovered in late 1980’s near a
proposed landfill in Winnebago Co., thought to be spill but
later shown to be natural.

Private well near Seymour, Outagamie Co. developed
problems and was found to have high metals.
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THE IMMEDIATE PROBLEM

Rural and suburban development is taking place
rapidly, wells are failing and As is a public health
issue that can’t wait for further study.

DNR has responded in the past by designating
special well construction requirements in local

areas where problems occur.

DNR recognized regional nature of problem and
partnered with WGNHS to quickly produce maps
that will guide drillers to avoid As contaminated
water in Winnebago and Outagamie Counties.

The new rules must be easy to understand, easy
to enforce, and scientifically sound.




Stratigraphic Column Eastern
Wisconsin

Pleistocene and Recent - glacial
and lacustrine

Sinnipee Group - carbonate

Ancell Group - sandstone

Prairie du Chien Group -
carbonate

Cambrian - sandstone




Northeast Wisconsin Stratigraphy: Old Model

i Quaternary

Sinnipee Gr
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Minerals typical of Mississippi
Valley-type Mineralization

 Major Minerals < Minor Minerals
— Pyrite (FeS2) — Chalcopyrite
— Marcasite (CuFeS2)
(FeS2) — Millerite (NiS)
— Galena (PbS) — Barite (BaS0Oa)

— Sphalerite — Celestite
((Zn, Fe)S) (SrS04)

— Fluorite (CaF2)
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METAL VALUES IN SULFIDES
(Max PPM, As=674, Cr=750, Ni= 310
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REALISTIC MODEL OF STRATIGRAPHY
FROM CURRENT FIELD STUDIES




Arsenic in Drill Cuttings
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Maple Leaf Dairy Well, Vinland Township, Winnebago County




Classic Sulfide
Cement Zone

Commonly present ';
at the top of Ancell =
Group (St. Peter),
but can be present
in sandstone of
Prairie du Chien
Group
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Iron stain from sulfide weathering




Black mud and
cuttings typical of
sulfide cement

Zones




GIS-BASED MAPPING APPROACH

Assemble available subsurface
data for region.

Clean up address data on logs and match to
county address data.

Construct spatial database containing usable well
information.

Interpret geology and formation contacts.

Produce contour maps of bounding surfaces of
mineralized geologic formations.
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Address point
data provided
by Winnebago
and Outagamie
Counties

These points

were matched
with addresses
in WDNR well

database

Initial match in
Winnebago Co.
2000+ points
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Data points from WGNHS mapping projects and
WDNR arsenic sampling
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FROM
WISCLITH

WELL DATA
AND OTHER

SOURCES
Data

compiled
trends of
formation
contacts on
regional

over large
area to define



of top surface
of St. Peter
Sandstone
elevation
contouring

Numerous

“bullseyes” 0
are from
mislocated or . (]
misinterpreted
well reports | D '
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FINAL DNR
MAP SHOWING
MINIMUM AND

Minimum Well Casing & Cement Grout Depth*

For Bedrock Wells

Within the Arsenic '"Special Well Casing Pipe Depth Area"
Towns of Nekimi & Black Weolf, Winnebago County
TI7N, R16E

(AMaximum Toral Depth for Shallow Well Option - Option A)
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"Special Well Casing Pipe Depth Area”
Outagamie & Winnebago Counties
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Arsenic Release

—Oxygen, Nitrate, Hypochlorite & Other

— 2FeS,(As) +70, +2H,0 = As + 2Fe?* +4S0O-, + 4H*

— 4FeOOH(As) +CH,0 + 7H,CO, = As + 4Fe2* + 8HCO-,
+6H,0

—Changes in pH, Phosphate & Silica

Thiobacillus
ferrooxidans




ARSENIC OCCURRENCE AND RELEASE




3-DIMENSIONAL WELL VISUALIZATION,
WINNEBAGO COUNTY




CONCLUSIONS

GIS MAPPING TECHNOLOGY MADE POSSIBLE THE
COMPILATION AND ANALYSIS NEEDED TO PRODUCE
THESE MAPS IN A SHORT TIME.

ALTHOUGH WE ARE A LONG WAY FROM SOLVING THE
PROBLEM, THE NEW CASING REQUIREMENTS SHOULD
HELP MANY HOMEOWNERS OBTAIN A SAFE DRINKING
WATER SUPPLY, AND DRILLERS SATISFIED CLIENTS.

THIS PROJECT WOULD NOT HAVE BEEN POSSIBLE
WITHOUT EXTENSIVE COOPERATION AND SHARING OF
RESOURCES AND DATA AT THE STATE, COUNTY, AND
LOCAL LEVEL AND WITHOUT THE COOPERATION OF THE
WATER WELL INDUSTRY.




REALISTIC MODEL OF STRATIGRAPHY
FROM CURRENT FIELD STUDIES




Nodular Sulfide Cement — St. Peter Fm.







THE FOX VALLEY ASENIC PROBLEM-
WHAT IS IT?

Elevated values of arsenic in private and public
water supplies have been detected since the early
1990s.

The arsenic and other heavy metals are naturally
occurring, and are contained in sulfide minerals.

A regional decline in water table caused by heavy
usage has exposed the sulfides to weathering,
releasing arsenic and other toxic metals into
groundwater.

The EPA has lowered the health standard from 50
to 10 ppb As. Only public supplies are regulated.

Health problems are beginning to appear.




