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My data management background -
EQuIS
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BEDROCK GEOLOGY
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Arches and Basins

4

EXPLANATION
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Site locations and
diversity of
hydrogeologic settings
in Indiana ...we’re not
capturing everything
but you’ve gotta start
somewhere

I Alluvium

[ Beach and dune sand

[ Black shale

I Blanket sand

[ Clay-loam te silt-loam
M Clay-loam te silt-loam till

[ Ice-contact stratified drift

[ Intensely pitted outwash deposits
[ Karst

[ Lake

Il Lake sand

[ Lake silt and clay

I Limestone

[ Limestene and dolomite

[ Loam till

[ Leam to sandy leam till

[ Loam to silty clay-loam

Il Loam to silty clay-loam till

[ Loess

I Lowland silt comlex

[] Made land

I Mixed drift

B Muck

[ Outwash-fan deposits

I Sandstone, shale, and limestone
M Sandstone, shale, limestone and coal

[ Shale and limestone

[ Siltstone and shale

[ Silty clay-loam to clay-loam
[ Silty clay-loam to clay-loam till

[ Undifferentiated outwash
Il Upland silt complex

Surficial geology of Indiana
by Gray (1989)
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|WBN site ~soraroanar

]
farm well I

protective casing
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Campbell Scientific dataloggers and sensors

7 :2

[

datalogger
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Potential
evapotranspiration

Soil moisture,
matric potential,
thermal properties,
and temperature
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Monitoring approach

—_—

Modem Telemetry . __~Anemometer
Rain Gauge =
g et '
Pyranometer — _E}- ‘
Solar Panel —— / \Temperature &

Relative Humidity

~CS1000
~ Datalogger

CS650:
Water Content
Reflectometer

(Temp, VWG, EC)

T107:

W : Temperature g
- €5650,253-L -
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Ther
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Vented pressure transducer installation
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Drill&Drop soil moisture probe installation
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Instrumentation (groundwater monitoring)
P=Q+E+AS;+

Eel River Valley  Unconfined
north — . .
Wabash Moraine Confined
_ Lake Station Unconfined /
B wetland
Flat Rock River Unconfined
central — Summit Lake Unconfined /
wetland
EcolLab Unconfined
— Ball State Semiconfined
south — L. :
Ohio River Unconfined
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Groundwater elevations versustime

Wabash Moraine (Dustin) WL - all dates

245.8

245.6

—\\/L elev. (m)

245.4

® Hand WL elev. (m)

245.2

245
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Provisional data on the Web

Indiana W ater Balance NetworKk -
http://igs.indian a.edu/CGDA/waterBalan ceNetwork.cfm

=Nl g
" P Indiana Geological S | = :.
y \ :
y . ndiana Geological survey X ‘
€« C' | [ igsindiana.edu/CGDA/waterBalanceNetwork.cfm w =
r - - ft to & ft below the ground surface at 1-ft intervals. il
J ' Indiana Geological Survey % .‘\ Groundwater recharge/discharge (A5z )
P P . Groundwater recharge and discharge are dependent upon
<« C' | [} igs.indiana.edu/CGDA/waterBalanceNetwork.cfr
L the geology of an area, but groundwater recharge generally
occurs near watershed boundaries, while discharge occurs in
valleys near streams (fig. 2). It is important to identify areas
of focused recharge, because these are settings where
| . . . .
. . aquifers are particularly sensitive to contamination. Current
Indlana Geologlcal S“rvey | research at the CGDA/IGS is focused on using groundwater
A reszarch dmstituts of the OVPR flow models to determine locations and rates of
Center for Geospatial Data Analysis groundwater recharge. Furthermare, two IWBN manitoring Figure 3. Locations of IWBN monitoring sites. The sites are
) ) numberad in the order that they wers installed,
sites are currently collecting matric potential (measure of Click on this link to zoom to zach site location,
HOME General Geology Energy & Mineral Resources Water and Environme haw tightly water is held in pore spaces), soil moisture, and
The Indi Water Bal groundwater level data such that wetting/drying conditions, water fluxes, and water-table rise can be determined
€ Indiana ater balan .
CGDA I by: Shawn Naylor and Andrew R. respectively.
Overview
» CGDA Homepage Climate change with its associd Several projects undertaken at the CGDA/IGS resulted in the collection of continuous data related to the water
» Field Operations highlight the need to improve o balance (Table 1). Seven sites have data that can be viewed online; and you can contact Shawn Naylor
» Fadlities budgets in Indiana. During dry (snavlor@indiana.edu) to obtain data for the remaining sites.
»
. FaEmE . reduced and the hydrologic cyd Table 1. Site locations geologic setting and water-balance parameters measured and calculated
SER raziE (think of the state's water bud (click here for map, or see fig. 3)
national debt). Water is lost fro - - - - B
| h : Site Name Data Link County Geologic Setting p E ASs | ASg
Highlighted Projects several processes such as tran (click name)
b firdfems WEer BelEres Alternatively, during wet period
Network hydrologic components such as| Elat Rock River Y Rush Alluvial terrace Y Y Y Y
» Reconnaissance of Coal Slurry]
I Deposits |n1p0¢ant becau.se the%«' directly Bradford Woods Y Margan Alluvial terrace ¥ Y Y
b (ir=ren Eifer Zoes duration of flooding. With these
b Agricultural EMP at the Center for Geospatial D3 Shelbyville Y Fayette Moraine crest Y Y Y 5
» predictive Model for Beach Geological Survey (CGDA/IGS) d Moraine
Closings in Indiana .
—" Sg i Used for Septi Balance Network (IWBN) to mo Eel River Valley Y Allen Qutwash terrace Y Y Y
Dlrr:n Fl?glldsse or septic gain for different components o
N —— i Wabash Moraine Y Allen Moraine crest Y Y Y
oLtentia ontaminan n N i B + raFi
Fzaie Gz FezEing H,-’GI‘GJ'GEIEIBLGEEL aween Ball State Univ Y Delaware Till plain Y Y Y
Operation For a particular watershed, wat e "
| viewed in terms of inputs and g Griffy Woods Y Monroe Unglaciated highland Y Y Y -
“consume” water. The following - -
subsequent text describes ead Marian Utr:w. NA Marion Qutwash terrace Y Y Y Y
Ecola
[ P=Q+E+45z+ 45z
‘ Lake Station NA Lake Wetland near L. Michigan Y Y Y
s Ohio River NA Warrick Reclaimed mine land Y ¥ ¥
i 27
iy, ‘}: é Summit Lake NA Henry Till plain Y Y Y Y =
—— = ) — “— = ——
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http://igs.indiana.edu/CGDA/waterBalanceNetwork.cfm
http://igs.indiana.edu/CGDA/waterBalanceNetwork.cfm

Meteorological and soil data
served to web site

J Current Conditions |_| Daily_Summary |_| 24 Hour Data |_| Weekly Data |_| Monthly Data |_| Data Tables |
Air Temperature (°F) & Precipitation (inches)

—02 —— Air Temp.
N —— Rain_inches_Tot

= Bin
- 1ft
~ Oft
+ 3ft
4ft
- 5ft
- Bft
1106 1108 1110 1112 1114 1116 11118 1120 1122 1124 1126 1128 11/30 12/02
Soil Water Content T
040 = T - 2ft
] : : : 3ft
Sout I A D S | o e
0.30F-----d-------- oo booeeeeee doeeeeee- Ao boeeeeees foooe i e R o I O
0.25 {E=m— ' - 6ft
== : : : e ; ] : : : :
11/06 11/08 1110 1112 1114 1116 1118 1120 11/22 11724 11/26 11/28 11130 1202
Average Wind Speed (MPH)
100 ______________________________________________________________________________________________________________________________
50 _____________________________________________________________________________________________________________
OO - s . b " ™ . ""'.'"'—F'u ----J: --------- L 4, v
1106 11/08 1110 1112 11114 1116 1118 1120 11/22 1124 11126 11128 11/30 12/02
Relative (Solar Radiation / Humidity) (%)
100 F . o e - e R R —— e S a SRR - Solar
80 4F--Lfi- AR I AR R T S0 WY YA . SAPTERIRES A3 R : AL -l AT —- Humidity
B0 §---44:- 2y 1 ¥ . LU ; ;
40%-
PR I ASECA T SRR SIS A8 S A 05 S P LU { VA . ORI S S SN SO S
0

1106 11/08 11410 1112 1114 11716 1118 1120 11/22 11/24 1126 11/28 1130 12/02
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Collaborators

Research
cohorts

) . L

Kevin Ellett Darren Ficklin Greg Olyphant

Property access

ACRES

LANDTRUST

The Yoder Farm LLC

B AL L STATE
UNITVERSITY
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INDIANA
GEOLOGICAL SURVEY

IGS

Bob Autio

Research Geologist

Center for Geospatial Data Analysis
Indiana Geological Survey

Phone: 812-856-9104

Email: rjautio@Indiana.edu
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Field sampling and soil characterization

Samples collected at 0.3m intervals (0.3-1.8m below ground
surface)

brass core liners used to collect samples for:
 bulk density determination

« field gravimetric water content

« soil moistureretention characteristics
e grain sizeanalysis

Bulk density data and grain size
distributions are used to estimate
hydraulic parameters (e.g., Ksat)
used in model development
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Monitoring locations

6 sites represent
common
.nydrogeologic

{ settings and soil
parent materials in
the glaciated GLR

| [_]Alluvium [_] lce-Contact
»»~| [ Beach /Dune [ Lake Sediment
‘it [ Hillslope [ Salifluction

~| [ Wind-Blown [ Glacial Till
[ Glacial Outwash ] Weathered Rock

= |linoian glacial boundary
0 100 mi
|

|
| T
0 100 km
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