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Water Supplies in Northeast lllinois

MCHENRY

McHenry County’s need for science-based,
sustainable water supply management.

— 100% groundwater-dependent (~75% sand-

gravel aquifers)

Responded to County’s Water Resources KANE
Management Strategy. |

— Tied to public education and involvement. '
— Recognized need to update geologic and

aquifer resource and contamination rm |

potential.

Develop a 3D geologic map(s) of shallow sand

and gravel aquifer systems in the county. » “kenoaLL g

— Support of groundwater-flow modeling
efforts.

— Support county and municipal water-
management decisions. | GRUNDY

Figure from Abrams et al., 2015, changing groundwater levels
in the sandstone aquifers of northern Illinois and southern Wisconsin: Impacts
on available water supply, Illinois State Water Survey Contract Report 2015-02 -
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Geologic Map of McHenry County
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Schematic Cross Section-Geologic Units

Grayslake Peat

Shallow Sand and
Gravel Aquifers
0-300 ft deep
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_ Bedrock Aquifers
St. Peter Sandstone Aquifer
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Ironton-Galesville Sandstone Aquifer




Schematic Cross Section-Geologic Units

Grayslake Peat

£ o draw bR Ak dn bt
o

R L

AQ!
AY

¢ «g Shallow Sand and
2 s | Gravel Aguifers
£ 7]  0-300 ft deep
Bedrock Aquifers

100-1200 ft deep




Schematic Cross Section-Geologic Units
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3-D Mapping Methodology

Field Data Acquisition

— Dirilling (Wireline and direct-push, 2-D Geophysics (Electrical
Resistivity and Seismic)

Database Management

— Water-well log lithologic standardization and location
correction

3D Visualization

— ArcGIS, Geovisionary, GSI3D, Subsurface Viewer MX
Geologic Interpretation

— ArcGIS (ArcScene), GSI3D, Subsurface Viewer MX, Adobe
3D Mapping/Modeling

— ArcGIS, GSI3D, Subsurface Viewer MX, GoCAD
3D Map Product Development

— Cartographic Software, Subsurface Viewer, others...



Multi-scale 3-D Geologic Mapping
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3D Geologic Map-Cross Section Network
Viewed from Southwest
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Section-based 3-D mapping- Regional




Section-based 3-D mapping- Regional
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Section-based 3-D mapping- Regional
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Regional

County-scale (22 geologic units)




Section-based 3-D mapping- Regional
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Multiscale 3D Mapping




Multiscale 3D Mapping

Proximal Qutwash

Medial Outwash : Marengo
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Geostatistics (PETREL)
Aquifer sedimentology

Map view

Sand mﬁhrnd " &
Sand with Gravel
Sand

Fine Sand

Silt

Clay

.D;:muuon

Gravel e& 3
) ., - ¥

Cross section

Wetland geologic framework

- /I

Proximal Qutwash

Buried Coarse Facig

Marengo



Geostatistics (PETREL) f
Aquifer sedimentology
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Applications of 3-D Geologic Information in

McHenry County

Revised contamination potential maps and new
planning tools

Predictive flow modeling for long-term water
supply

Modeling impacts of irrigation wells

Siting new water supply well(s)

VOC contamination site

Assessing changes in water levels of
recreational lake(s)



Contamination Potential and Sensitive Aquifer Recharge Area (SARA) Map
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Contamlnatlon Potential and Sensitive Aquifer Recharge Area (SARA) Map




Contamination Potential and Sensitive Aquifer Recharge Area (SARA) Map
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Contamination Potential and Sensitive Aquifer Recharge Area (SARA) Map
McHenry County SARA Map
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Geologic and Hydrogeologic Modeling

Three-dimensional Geologic Mapping
for McHenry County

Jason F. Thomason and Donald A. Keefer

Illinois State Geological Survey
Prairie Research Institute

University of Ilinois at Urbana-Champaign

November, 2013
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Ashmore Aquifer
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lllinois State
Water Survey
Meyer, et al., 2013
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Impacts and Applications

Capture-zone modeling of irrigation wells




Capture zone modeling of irrigation wells
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Impacts and Applications

Marengo Water Supply




Impacts and Applications

Marengo Water Supply

NORTHWEST HERALD

LOCAL

Marengo finds new water supply

By STEPHEN DI BENEDETTO - adibenadetto@shawmedia.com

MARENGO - A newly discovered water supply on Marengo's west side could broaden the
city’s expansion plans by helping it recruit Industrial companies, City Manager Gary Boden
sald

HR Green, a planning firm contacted by the city, discovered the large, shallow aquifer as city
i Drs were looking to replace a malfunctioning well on the east side of town,

Industries that rely on water, such as food-
processing plants, could find Marengo attractive,
Boden said,

“Our position |s evolving, Our development i3
going to be a little bit mare diversified. We are
Rgoing to ook at industrial, as well as commercial
and residential” he said,

Marengo recently revealed a plan to expand the

ity to the south and west, It hinges on the city’s
abllity to court the lllinols State Toll Highway Authority and get an interchange at Route 23
and Interstate 90. Officials have been talking with the state agency and others, much as
Huntiey did to secure ts full Interchange under construction at Route 47 and 190,

The new water supply is 50 plentiful that officlals are contemplating selling water to other
communities and using it for Marengo's system, Boden said

Marengo's current water supply has been an asset during the summer drought, Residents
have had unrestricted water use, while neighboring communities limited usage.



Impacts and Applications

Volatile organic compound (VOC) contamination site




Volatile organic compound (VOC) contamination site




Volatile organic compound (VOC) contamination site

September 9, 010

State Health Department Recommends Water Well
Testing for Private Wells Near Marengo

m’.l The Iimoe Department of Poblc Health (IDPH) s advisng

who obtame thew drmkang waner fioes perae wells s the Marengo (MeHenry
Commrty) wen o Sext thew water for porshie poundnater comtammsnon. Routne testng of
Marengo s communsty watsr supply wells by the Hlmoes Esrvroemental Protecuon Agency
(EPA) macates contasninanmy could be gresetst m the area s prrvase wells

The comtumuans benzens and methy tory byl sther (MTEE) wese deanceed a2 levels
Jower than the [limon Groundwmes Standard Although the contammmemy el were lower
tham the ssandard this o the same poundwates that serves private wells and it i possibie the
levels of the contanunans may be hagher = provae wells

Ressdens; with prrvme wells located withen the ares {(map below) soeth of US 20, east of
Tlmes 23, south of the Kndasdoe Rrver, and wost of the Marengs esters ooty e or
encouraged 1o have thesr water sested for volanle orgamc compounds by 2 prvme

Lt maary

For a st of Isboratoeses certified t amalvze drmlang water for volatle orpame compounds,
mtrrpretation of tret rrvully comamment health offech mbarmaton = 1ecomamendatons
for dividuals who repuisrdy conmme well waser, contact Joe O"Comnor. [DPH Wes
Chacape Reprocal Office, 245 West Rocsevelt Road Bidg 5, Wess Clocago, IL 80185
phone (530) 2936800 or yoe o connorlfallmoss gov.

The rosk of adverse health effects deponds oo the levels of contammnams m the water snd the
lemprk of exp Longterm oxp 10 these ch s may resolt in an moreased health
sk o the lovew and badaevs.

%v‘-mm-uﬂuq——umm-
Marengo s communay wmes supply  For ando g the wmet
supply comtact Dean Seader =t u'r-m-un-m_u-mm

Thus mform T b Sed oo b don s 15 geovaded 10 the publec ve

enswe full dociowre of state records.

[mm/é\




Volatile organic compound (VOC) contamination site

The Marengo-Union Times

State Health Department Recommends Water Well
Testing for Private Wells Near Marengo

SPRINGFIELD, IK - The llimon Department of Poblc Health (TDPH) s advisng
rraadenms who obtame thew drnkang waney fioes grriae wells mn the Marenpo (MeHenry
Comaty) wen 1o Sext thew water for pormsbie poundnater comtammsnion. Rousoe testng of
m.a—q-—w-&uum—-wmw
(EPA) conld be gu m the area’s provese wells

News

Six Private Wells Contaminated

iy 03, 30103
By Stalt

In 3 prass red on June 14, ral Lisa Madgan's offics
wated that & had "cbtamed 3 court order to ensure thst severs!
Marengo, IL rescdertts with povate wels have immedate scosss to
wafe arvwing water ”

The comtammaers benzens and methy] tory beny! sther (MTEE) weee deteaceed o lovels
Jower than the [limon Groundwaies Standard Although the contammamy bevels were lower
tham the standard this i the same proundwater that serves private wells and it i possibie the
levels of the contanmnmns may de hagher = prrvwte wells

Ressdens; with prrvme wells located withen the ares {(map below) soeth of US 20, east of
Mot 23, south of the Kindwahoe Rrver. and wet of the Marenge esarrs ooty lunen o
encouraged 1o have thesr water sested for volanle orgamc compounds by 2 prvme

Lo mnary

k-hdh—mﬁuﬂ!ﬁq_ﬁm_“
mdun‘mh‘“ ' -d

for mdimaduals aho well wager, Jor 0" Comnor. IDPH Wes
Chucapo Regpional Office, 245 West Roosevelt Road. Bidg 5, Wese Chucago, IL 60185
phone (530) 2934800 or yoe o connor fallmos go+

The rosk of adverne health effeces deponds oo the levels of contammnms m the wates and the
lempk of exposure. Long-term expowne 1o these chemmcals may resalt i an moeased bealth

TTECRNT TeSts INGELE Tat slinated lavals of CanterLausng agents,
ndudng trchtlorostivlene (TCE) and vinl thionde, wers prssert m
e groundwater near tha Arncid Magnatc Tedmologes -
Comporaton 3t 300 AL West Strect.” the statement continued. “According to the Hinos Emronmantal
Protection Agency (IEPR), Aaoid wusly used dhiormated ol W s production pr s
Duaidng located st the northwestern oomes of the ste.”

TTha order, snterad in Morenry County Crnut Cout, raguiras that Amoid and the propaty s owner,
200 West LLC, prowde dnnkang water tn the owners of prvate water wells located st four Utz Road

sk 1 the lovey and badaeys.

and two Raboad Street addr n 90.” the sad “The court specicaly srdered the
Ne violmtioen of Stase of Tlknon or frderal demlong water standayds bave dm o contrm with the six proparty to do bottied water
Marengo's communay wmer supply  For s g the oy wanet untt the Safendants Tecene wittan Suthoreation from Madigan's office, and tha IEPA, that thay may

-whre-nD—i-hl-l*ﬁi-lm-m—d-m tmgse Beriasbon

Thus mform T bers comprind oo & dan snd 1 geovsded 10 the publec v
enswe full dociowre of state records.

“aaduonaly, the court ardared tTha to conduct wates hos from 17 dankng water walls
ocated on RE2 Road and Ra d Strest 90, ths rals. 50 Rated “The tests wil sampls
for 8 number of chemecals, mdudng TCE snd vyl chionde that may have seeped into the nesby

wels.”

“This court order will aniars that the reRdsnts with pivats wels ars wopbed with iafe dnnking water p
by the defendants.” Madgan sad » the ‘T gly adwise remd o use the bottled /
water urttil the si-Cear sigral i given that the wells are sale to use agan* '




Volatile organic compound (VOC) contamination site
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State Health Department Recommends Water Well | /| Marengo water contamination settlement discussed at
Testing for Private Wells Near Marengo ‘ pl.lb“C meeting
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Impacts and Applications

Flow modeling of recreational lake level fluctuations




Three-Oaks Recreation Area (TORA)

Figure 7. Cross-section of the TORA mode! from north to south depicting the quarry lakes and
the underlying glacial material and bedrock. Lake cells were allowed to interact with the
surrounding sand and gravel aquifer and receive precipitation. Lake levels were then calculated

in the model.
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Figure 9. mdmmwumwﬁ«mmmmedgmlmhrﬁmm 5 fel

TORA model showing the groundwater flow direction from northwest to southeast towards the Vet PG VNS TV VT WSt WY evue: COmyas) v
Fox River. Measurements at USGS observation wells in May 2016 are shown in parentheses. ..
Mousiod ek iuvels are disgloved withia 4 hies Boisdasier: Cantour ntaral s S T6dk. from Hadley et. al., 2016, lllinois State Water Survey Contract Report to the

City of Crystal Lake, lllinois



Three-Oaks Recreation Area (TORA)
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Figure 7. Cross-s=ction of the TORA mode! from north to south depicting the quarry !akes and
the underlying glacial material and bedrock. Lake cells were allowed to interact with the
surrounding sand and gravel aquifer and receive precipitation. Lake levels were then calculated

in the model
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Figure 9. Map of computed groundwater levels in the upper sand and gravel aquifer from the
TORA model showing the groundwater flow direction from northwest to southeast towards the
Fox River. Measurements at USGS observation wells in May 2016 are shown in parentheses. . .
Measured lake levels are displayed within the lakes boundaries. Contour interval is S feet from Hadley et. al., 2016, lllinois State Water Survey Contract Report to the

City of Crystal Lake, lllinois

Figure 8. Plot of model computed water levels versus measured water levels. Computed water
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Online viewers/data serwces
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