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ILLINOIS STATE
GEOLOGICAL SURVEY

isgs.illinois.edu

A resource for all stakeholders

* Repository for geologic and
natural resource data

* Accurate, objective earth science
research and information

We support Illinois

* Protection of environmental quality
* Economic development
* Public safety
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https://www.isgs.illinois.edu/

THE EARTH STORES
WATER, SALINE WATER,
OIL, AND NATURAL GAS
IN PORE SPACES OF
ROCK UNITS
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CARBON CAPTURE UTILIZATION AND STORAGE (CCUS)

* Recognized as an effective
means of achieving o S
mid-century emissions ethanuliplanis cementplans;

& other industrial facilities

Y T sm GEOLOGIC STORAGE

et _ﬁm SLitr WA g W" S e

reduction goals

* Transitional technologies
to allow the world to
reduce carbon emissions
on the path to net zero

REPORT: CCUS in lllinois, PRI, 2022
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ILLINOIS BASIN
GEOLOGY

(NEAR DECATUR, IL)

(POINT SOURCE AND/OR DAC)

. - Shallow aquifers (<200 ft)
- Non-potable water

TERTIARY
CAPROCK

SECONDARY
CAPROCK

tttttttt

Lowermost Underground
Source of Drinking Water (~3,300 ft)

4,267

PRIMARY
CAPROCK
Eau Claire
Formation

- Non-potable water (~5,000 ft)

- Non-potable water (~5,700 ft)

STORAGE UNIT

Mt. Simon
Sandstone

- Non-potable water (~6,600 ft)

X ILLINOIS
DEPTH

7065 IN FEET lllinois State Geological Survey
PRAIRIE RESEARCH INSTITUTE
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Sources of Captured CO, « = monitoring zones



MAHOMET AQUIFER

MAHOMET AQUIFER PROTECTION PROTECTION TASK FORCE:
FINDINGS AND

RECOMMENDATIONS

Published Dec. 21, 2018

. . Authored by Task Force members Carol Ammons, Eric Ballenger, Teresa Barnett, Scott Bennett, Alec
Davis, Deborah Frank-Feinen (chair), Keith Gleason, Donovan Griffith, Charles Hostetler, Lynn Karner,
In 2018, the Mahomet Aquifer Protection Task Force _ inginil o s i s ’
Chris Koos, Claudia Lennhoff, Diane Marlin, Alec Messina, Bill Mitchell, Julie Moore-Wolfe, Andrew Rehn,
Jim Risley, George Roadcap, Chapin Rose, Charies Smith, Larry Stoner, Steve Turner, Todd Zalucha, and

i d e ntifi e d c u r re nt a n d p ote nti a l c o nta m i n ati o n t h re ats to David Zimmerman with additional support from Rick Cobb, lilinois EPA; Randy Locke, lllinois State

Geological Survey; and Walt Kelly, illinais State Water Survey

the water quality of the Mahomet Aquifer, including: <
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* Potential routes (abandoned wells) g ¥ ,
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* Potential threats (legacy landfills)

= Decatur

§

/1

Springfield «
SANGAKMON

7772 vahomet Aquifer

|:| Sangamon River Watershed

 Threats (nitrate, arsenic, road salt, inadequate source
water protection, household hazardous waste,
pharmaceuticals and personal care products,
underground natural gas storage)
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EXISTING WELLS WITHIN THE MAHOMET AQUIFER SOLE SOURCE AREA

_Well type Category ____ Number_Percent
m - Matlfrnet S-ole Soqrc;e f\:quer Prolfct Revuew Area

é] VIGNI ! v

24,331 well bores R T e e
s TR P (PY [ it B ST B ket — bty £ ﬁ
9 e - L S o e e
* 95% less than 400 ft deep o BEER ol e S

* No carbon dioxide injection wells
* Analysis by N. Webb and D. Garner
ISGS WE” data, December 2024 #n:nli-slglt:?(!:ological Survey
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UIC CLASS VI WELL PERMITTING

The primary goal of the federal UIC Class VI regulations is to ensure that underground
sources of drinking water are not contaminated by injected carbon dioxide

Key Requirements:

* Plans that document siting, infrastructure, operations, monitoring, post closure, emergency
response, and financial assurance for a proposed project

 Site Suitability: Only geologically suitable sites qualify
* Well Construction Standards: Use of approved design and materials
* Monitoring Protocols: Regular groundwater monitoring to detect and mitigate issues

Protects potable groundwater sources, like the Mahomet Aquifer, from potential risks

Ensures transparency and accountability through periodic reporting to the USEPA ﬁn:;'élélzféfological Survey
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Class VI Permitting Process

Permit application submission
Permit to construct Authorization to inject

1. Pre-construction 2. Pre-Injection 3. Injection 4. Post-Injection

® EPA performs e Well owner or operator e Well o/o collects ¢ Well o/o continues to
completeness evaluation (o/0) constructs well monitoring data and collect monitoring
and jcecf_mlcal review of  Well o/o collects submits reporting data apd submits
application materials additional data per data to EPA reporting data to EPA

* EPA makes draft permitting permit requirements and - ® Permit is updated as
decision (denial or permit submits data to EPA * Permit '? updated as appropriate
issuance) ¢ EPA reviews additional appropriate * Well o/o

e Draft permit is public data and evaluates demonstrates non-
noticed whether authorization to endangerment to

e EPA prepares final permit inject is appropriate EPA
decision e EPA approves site

closure

EPA UIC Class VI Website: https: : : uic/class-vi-wells-used-geologic-sequestration-carbon-dioxide

Ve | EPA United States Source: Molly McAvoy, Office of Water
\__/ Environmental Protection
\’ Agency



https://www.epa.gov/uic/class-vi-wells-used-geologic-sequestration-carbon-dioxide

WELL DESIGN &
RISK MANAGEMENT
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Use international standards based
on decades of well engineering

Materials meet or exceed standards
set by the American Petroleum
Institute (API) and American Society
for Testing and Materials (ASTM)
International

In zones near drinking water
sources, multiple layers of protective
steel casing and cement are used to
isolate CO, from surrounding
environments

Example: Decatur Well CCS2

Injection Well

CCS2

(635 m) 2,082 ft

A,

Shallow Water Zones
thickness 200 ft (61 m)

Surface Csg

20" 94#% J55 csg in 26" OH
set at 347 ft +~ (106 m).
Cementad to surface.

Intermediate Csg

13 %" 61# J55 csgin 17 1"
OH set at 5,234 it +/- (1,593
m). Cemented to surface in
two stages with stage collar
at 3,994 ft +~ (1,217 m).

New Albany Shale
thickness 128 ft (29 m)

Maquoketa Shale
thickness 202 ft (62 m)

Injection Well \

oft

cCs2

(61m) 200 ft

(635 m) 2,082 it

(1,534 m) 5,032 ft

Perferaled intervals:
6,630-6,670 fi
6,680—6,725 ft
6,735-6,775 ft
6,787—6,825 it

(2,146 m) 7,042 ft

(2,183 M 716210 =

2
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Shallow Water Zones
thickness 200 ft (61 m)

Surface Csg

20" 94# J55 csgin 26" OH
set at 347 ft +/- (106 m).
Cemented to surface.

Intermediate Csg

13 %" 61# J55 csgin 17 1"
OH set at 5,234 ft +/- (1,593
m). Cemented to surface in
two stages with stage collar
al 3,994 fi +- (1,217 m).

New Albany Shale
thickness 128 ft (39 m)

Maquoksta Shale
thickness 202 ft (62 m)

St. Peler Sandstone
thickness 182 ft (55 m)

Production Csg

97%" 40# N8O csg in 12 1/4"
OH set from surface to 4,818
ft and 13CR80 from 4,818 ft
107190 ft +/- (1,469 - 2,192
m). Cementied fo surface in
one stage with CO, resistant
tail cement.

Tubing
5 %" 7# 13CR80
length 6,350 ft +- (1,336 m)

Eau Claire main
thickness 522 ft (159 m)

DTS line from 6,211 ft +/-
(1,893 m) to surface. 51"
tailpipe and wireline re-entry

guide at 6,346 ft +/-
(1,934 m).

Mt. Simon Sandstone
thickness 1,488 ft (454 m)

Pressure/temperature guage
6,270 ft (1,928 m)
5%"x 9%" QUANTUM MAX™

packer setat 6,312t
(1,924 m)

Precambrian

*Mark of Schlumberger
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A thorough risk assessment process was part of the
Illinois Basin - Decatur Project (Hnottavange-Telleen, 2014)

* 123 Features, Events, and Processes (FEPs) listed

« 88 scenarios incorporated into site design and
operation

Monitoring well design at the Decatur storage site was
unique and it is not used in other Class VIl applications

Knowledge from Illinois has been provided at
local to international levels to support informed
decision making, regulation, policy, and standards

lllinois CCUS study group
Public Act 102-0341

PRI CCUS Report
https://hdl.handle.net/2142/116416

CARBON CAPTURE,
UTILIZATION, AND
STORAGE IN ILLINOIS

Research Institute
Vniversi!y of lllinois Urbana-Champaign

International standards on carbon dioxide
capture, transportation, and geological storage

ISO/TC 265 Structure

] I |

I

[ e

WGS
Q& (MVA)

|
G6
CO,EOR
° .5. |*| - ] l

~ 40 Participating Countries



https://doi.org/10.1002/ghg.1450
https://hdl.handle.net/2142/116416
https://www.ilga.gov/legislation/publicacts/fulltext.asp?Name=102-0341
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KEY POINTS

» State (lllinois SAFE CCS Act) and federal (UIC Class VI)
permitting prioritize groundwater protection and
safe storage

PRI CCUS point of contact:

* Therisk to the Mahomet Aquifer from carbon storage Tiffany Jolley
operations remains low due to siting, data collection, Assistant Director for Strategic
regular reporting, and long-term monitoring Communications
requirements Prairie Research Institute

tiolley2@illinois.edu | 217-300-2356

« With 15 years of monitoring to date, PRI has found no
evidence of negative impacts from carbon storage to
potable groundwater quality

X ILLINOIS

lllinois State Geological Survey
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