Chippewa County Groundwater Study
2nd Stakeholders Group Meeting
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Today’s outline

Brief review of project proposal (WGNHS)

Progress to date (WGNHS / USGS / Chippewa Co.)

— Data collection
« Streamflow measurements
 Maps / regional datasets
« (hydro)geologic data - preliminary interpretations
« Mine specific data collected by County LCFM

e What's next? (WGNHS)
— Soil-water-balance (SWB) modeling (estimating recharge)
— Continue data collection and interpretation
— Visits to mine sites this week

Upcoming meetings
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Review of project proposal

* Objectives

— Develop soil-water-balance (recharge) and groundwater flow
models to evaluate current and future water use and landscapes on
the hydrologic system

— Disseminate the study results to stakeholders and the general
public

— Transfer the study results to similar geologic/hydrologic settings as
appropriate
e Limitations

— Model solution is valid only within the Area of focus

— Steady state model (not transient)
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Review of project proposal

e Technical investigation and modeling (5 Tasks)
— Data collection — working on this now

Recharge modeling (SWB model) — Starting in next couple weeks
Groundwater modeling — 2014 - 2016
Scenario testing — 2016

Transferability — 2016
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Review of project proposal

e Public outreach and reporting (3 Tasks)
— Fact sheet — Just published by WGNHS — Available now!

— Public outreach and stakeholders meetings — Next meetings Q1 2014

— Interim and final reporting — 2014 and 2017 respectively

Managing Chippewa County’s
groundwater—today and tomorrow

th f trial san .
Michael J. Parsen and Madeline B. Gotkowitz, W
Factsheet 07| 2013
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Progress to date - Workflow overview

TABLE 1 - Project Workflow and Activities Schedule

0 0 014 016 0

Calendar Year

H 2 3 4 1 2 3 4 1 1 2 3 4 1 2 3 4

Data collection / Interp. e e e s e i

- Collect and compile well & geophysical data Extenslfon Wisconsin Geolo |cal&:

- Analyze & process ‘ . ‘ X extension  Natural History Survey ||
- Interpretation (i.e.. build model layers) ; 1

Soil-water-balance model
- Collect climate/soils data
- Collect land use and elevation data
- Build model
- Review model
- Define scenarios
- Conduct model runs

- Construct model grid and decide on modeling packages
- Build hydrological model

- Calibrate model

- Compile/Format results

- Define test scenarios
- Conduct model runs
- Compile/Format results

Transferability
- Conaduct analysis
- Compile/Format results

Fact sheet

- ldentify purpose/content (WGNHS)
- Prepare & finalize drafis (WGNHS)
- Print & distribute (WGNHS)

Public outreach meetings
- l[dentify purpose/content
- Conduct public outreach meetings
- Conduct stakeholders meetings - Specific imes TED

- Complete annual report (Chippewa Co LCFM)
- Complete interim project report (IWGNHS)
- Complete final project report (WGNHS | USGS)

Federal Fiscal Year (USGS)
State Fiscal Year (WGNHS)




Progress to date - Streamgaging

USGS gaging stations

Now to an overview of

streamgaging data collection...

Streamflow measurements

Collected following stakeholders
meeting in October 2012

USGS has compiled and
formatted data

Man ual measurem ents

ExXtension Wisconsin Geological &
Cooperative Extension  Natural History Survey




Streamflow to Inform Modeling

Catchments Qverland flow

MOdennq NeedS Two or more catchments form

sub-watersheds. A group of sub-
watersheds form a watershed. A

1. Aquifer Permeability group of watersheds
2. Water throughput
(input = output)

e Stream baseflow (output)
can inform recharge to
aquifers (input)

o Spatial surveys of baseflow
can inform changes in
aquifer permeability




Recharge Varies Across Wisconsin

Groundwater Recharge in Wisconsin—Annual Estimates
for 1970-99 Using Streamflow Data

By Warren A. Gebert, John F Walker, and Randall J. Hunt
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Recharge Varies Across Wisconsin

e Changes in baseflow can
reflect changes in geology

e Streams often gain or lose

water as they flow over o
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Recharge Varies Across Wisconsin

e Changes in baseflow can
reflect changes in geology

e Streams often gain or lose
water as they flow over

geologic contacts

Recharge

= ‘_‘lronloj't Member -

—— < —Galasvila Member_- '\,

—> _ Groundwater flow’ -

Ironton bench

meters

50
40
30:
20-
10—-

-

0_

Wonewoc escarpment

EXPLANATION
Recharge, in inches

=
Bl s
B 10108
] sss
B s-ss
= s
[
[ 559
] 44s
] 332
] z2e
B s
= I
Opan watar
— Subbasin boundary
—— County boundary
Stream

River

[} 3 50 MILES

0 2% 5 KILOMETERS

x USGS

science for a changing world



Recharge Varies Across Wisconsin

e Changes in baseflow can
reflect changes in geology
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Recharge Varies Across Wisconsin

e Changes in baseflow can
reflect changes in geology
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Synoptic Streamflow Measurements
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Progress to date - Maps / regional datasets

DEM surface maps - USGS (2003)

Surface water feature maps - DNR (2003)

LIDAR data - Chippewa County Land Information Office (2011)

Bedrock geology of Chippewa County — WGNHS (1987-88)

Glacial geology of Chippewa/Barron Counties — WGNHS (1985/2007)
National Land Cover dataset — USGS (2006)

Hydric soilS — US Department of Agriculture (2011)

Geologlc maps
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Technical Investigation — data collection

« DEM (Digital Elevation Map) (USGS, 10-m resolution)
. Surface Water features (DNR 1: 24 OOO scale)
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Technical Investigation — data collection

« DEM (Digital Elevation Map) (USGS, 10-m resolution)
. Surface Water features (DNR 1:24 OOO scale)

PES s S T TR i T T e T

DEM data used for
calculating elevations of
features

Surface water feature
locations used for routing
rivers and creeks in the

757 P I | i | T
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Technical Investigation — data collection

 LIDAR (Light Detection And Ranging)
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Technical Investigation — data collection

 LIDAR (Light Detection And Ranging)
T ey ——
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Technical Investigation — data collection

. L|DAR (nght Detectlon And Ranglng)

77 . LiDAR data used for
~. calculating elevations of
features

May allow for topographic
comparison before and
after mine reclamation

Aids with geologic

mterpretatlons
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Progress to date - Maps / regional datasets
i | e Bedrock geology (WGNHS)

— Northwest WI (1987)
— West Central WI (1988)
— 1:250,000 scale
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Progress to date Maps / regional datasets

« Bedrock geology (WGNHS)
— Northwest WI (1987)
— West Central WI (1988)
— 1:250,000 scale

#8 + Good framework but relatively
= small scale mapping

We will improve by using:
— More detailed geologic data
» Geologic logs
» Geophysical logs
* Rock cores

e Outcrop descriptions

- Eau Claire Fm. :
Mount Simon Fm. ) : )
I —wal _ High resolution elevation data t

Precambrian basement calculate extent of each fm.

| (underlies all Cambrian rocks) Exrensron Wisconsin Geological &
operative Extension  Natural History Survey




Progress to date Maps / regional datasets

i@ © Glacial geology (WGNHS)
gle — Chippewa County (2007)
— Barron County (1986)
— 1:100,000 scale
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Progress to date - Maps / regional datasets

T | T ———

_ | © Clacial geology (WGNHS)
: = — Chippewa County (2007)

P I — Barron County (1986)

— 1:100,000 scale
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Progress to date - Maps / regional datasets

Land cover dataset
(USGS)

— Statewide (2006)

— 30 m resolution
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Progres to date I\/Iaps / regional datasets

; A e Land cover dataset

(USGS)
— Statewide (2006)
— 30 m resolution

Deciduous forest “. EXtension Wisconsin Gealogical &

sion Natural History Survey




Progress to date - I\/Iaps / regional datasets
P

Land cover dataset
(USGS)

— Statewide (2006)

— 30 m resolution

Used in Soil-water-
balance (SWB) modeling

— Represents pre-mine land
use

Could be modified to fit
future scenarios

— Peak mine operations

— Post-mine reclamation
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Progress to date - Maps / regional datasets

e Solls dataset (USDA)
Statewide (2011)
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Progress to date - M

aps / regional datasets
-"-’ . s - A

1

~ v e Soils dataset (USDA)
FEs- — Statewide (2011)

e Used in Soil-water-
balance (SWB) modeling
— Based on soil survey data

— Represents pre-mine soll
type

Could be modified to fit
future scenarios
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 Dirillers descriptions of
cuttings in the field
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Cuttings from municipal
supply or other high-capacity
wells

Evaluated by WGNHS

geologists in the laboratory
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Progress to date (hydro)geologlc data

Geologic logs (WGNHS)

Cuttings from municipal
supply or other high-capacity
wells

Evaluated by WGNHS
geologists in the laboratory

(Hydro)geologic data

— Rock descriptions with depth
— Stratigraphic interpretations
— Aquifer / aquitard locations

Fewer data points but
relatively high quality
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Progress to date - (hydro)geologic data

e Rock cores

« Commonly collected for
mineral exploration
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Progress to date - (hydro)geologic data

Rock cores

Commonly collected for
mineral exploration

(Hydro)geologic data

— Rock descriptions with depth
— Stratigraphic interpretations
— Aquifer / aquitard locations

All relevant cores are
located outside study area

We'd like to collect/view core
within the study area!
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Progress to date - (hydro)geologic data

Superior Silica Sands (WGNHS 2011)

Gam ehole flow |
—_
ons 200 8 dgC S -2 C3ALMN a g o 30" el [1y

e Collected by WGNHS and
other well exploration
companies
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Progress to date - (hydro)geologic data

Geophysical logs

Collected by WGNHS and
other well exploration
companies

(Hydro)geologic data

— Rock and fluid properties with
depth

Stratigraphic interpretations
Aquifer / aquitard locations

Groundwater flow properties
(Borehole flow, packer tests)

We'd like to collect/view more
GP logs in the study area!
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Aguiter / ad ara locatic
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S

dteﬂﬂ- (hydro)geologic dta

Irvine Park in Chippewa Falls
Contact: Precambrian Granite and Mount Simon Fm. (Cambrian)
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Progress to date - (hydro)geologic data

Tilden Qutcrop CTH F south of Bloomer
Contact: Eau Claire Fm. and Mount SImon FM.  Grersion weeninseologials

Cooperative Extension Natural Histor)" SUWE}'




rogress to date - (hydro)geolog

South of Colfax above Hwy 40
Contact: Tunnel City Gr. and Wonewoc Fm. e —————

Cooperative Extension Natl.lral History urvey




Progress to date - (hydro)geologic data

Superior Silica Sands Mine, Hwy 64 at DD
Contact: Tunnel City Gr. and Wonewoc Fm. e —————

Cooperative Extension  Natural History SUWEY




0l-10140
» ) - - . — ' - > '
Al Al U
- s y ’ - i : " 2 uw - . N .
: im gl e = EXTENsSion Wisconsin Geological &

Cooperative Extension  Natural History SUWE)'



A B

Colfax Superior, Bloomer Chippewa
1300-ft

Preferred Falls

100-150 ft.

. Regional dip:
,,,,,, TSt 10 mi 10-15 ft/mile |
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Progress to date — Data collection

* Mine specific data collected by Chippewa Co. LCFM
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What's next...

o Soll-water-balance modeling (recharge)
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Recharge from Soil-Water
Balance (SWB)

m Recharge = Precipitation - Evapotranspiration -
Soll Storage — Runoff

These different terms can be
related to GIS layers.

= Evapotranspiration
depends on soils and land
cover.

= ;gilerstorage from the soill / [ J%/ /

= Runoff depends on hillslope D. Feinstein USGS
Courtesy of D.J. Hart

and soills. WGNHS
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Mechanics of SWB Model

m GIS layers are griddec

m Soll-Water Balance equation
applied to cell.

m Excess water (runoff) moved
to next down gradient cell
and SWB equation applied
again.

m Repeat until all runoff is
moved to surface water or

VRO RIele[IN /) example from East Central [RUSEESNE
WI RPC (ECWRPC)...

Recharge = Precipitation
- Evapotranspiration - Soil Storage — Runoff
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GIS Layers
Digital Elevation Model (DEM)

Digital Elevation Model
Shaded Relief

Data Source: ECWRPC

Courtesy of D.J. Hart

Controls runoff amount and direction WGNHS
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GIS Layers
Soil Hydrologic Group

Soil Hydrologic Group

Data Source: NRCS SSURGO

Lighter colors show more infiltration and less runoff; Coutesy of D.J. Har
Darker colors show less infiltration and more runoff
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GIS Layers How much water can the

Soil Available Water soil hold before recharge
occurs?

Storage

Available Water Storage

.S.CI in/ft

0.2 in/ft

.

: 0 5 Miles
Data Source: NRCS SSURGO —

Darker colors indicate higher soil water storage capacity;  Courtesy of D, Hart

Lighter indicate lower soil water storage capacity. E¥tension Wi elogialt

xtension Natural History Survey




GIS Layers

Land Use

CIResidential
ElCommerical

B Industrial
C10pen Space
EAg

I Transportation
Water
m\Woods

m \Wetlands _\Z

Data Source: ECWRPC

Controls evapotranspiration Courtesy of D.J. Hart
and runoff WENHS
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Climate

Precipitation — Snow, Rain, etc.
Temperature — Evapotranspitation
Runoff — Frozen ground (can use daily temperature or algorithm to determine)

Appleton, WI
Latitude: 44°15'04" Longitude: -088°21'52" Elevation: 750" |ID: 470265
110 . Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
.o Temperature®F

".. | Cooling & Heating
<o Degree Days

Precipitation
o.eo|(inches)

Courtesy of
D.J Hart

~Jan Feb Mar Apr May Sep Oct Nov Dec " WGNHS
Winter Spring Autumn
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SWB Estimated Recharge

Digital Elevation Model
Shaded Relief

0 5 Miles'—

Soil Hydrologic Group

0 5 Miles'—

Available Water Storage

l 5.0 in/ft

Land Use

0 5 Miles'—

Data Source: WGNHS

Recharge Potential
(Preliminary)

ILow
IMedium
mmHigh
mmVery High

Courtesy of D.J. Hart
WGNHS
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What's next...

Soil-water-balance modeling (recharge)

Continue data collection, processing, and interpretation

— GP logs, geologic logs, and rock core (WGNHS to collect directly)
— Pump test data, water levels (Chippewa Co. LCFM to collect)

WGNHS visiting several mine sites this week

Seeking cooperation to obtain geologic logs, geophysical

logs, rock cores (e.g., donated core, photos) from mining
companies
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Upcoming meetings and deliverables

 Public meeting tonight at the Bloomer Middle School
— 5:00 — 7:00pm Outreach workstations
— 7:00 — 9:00 pm Public meeting

* Next meetings (2014 annual update)
— Stakeholders meeting — Q1 2014
— General public meeting — Q1 2014

e Deliverables
— Interim report — Q4 2014 (data collection and SWB modeling results)
— Final report — Q3 2017 (final model, scenarios, transferability results)
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Chippewa County Groundwater Study
2nd Stakeholders Group Meeting

~ Chippewa Falls, WI
e

R B
e
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