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Disclaimer

This report was prepared by Battelle as an account of work sponsored by
an agency of the United States Government. Neither the United States
Government nor any agency thereof, nor any of their employees, or
Battelle makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or usefulness of
any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to
any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise does not necessarily constitute or
Imply its endorsement, recommendation, or favoring by the United States
Government or any agency thereof. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the United
States Government or any agency thereof.
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Project Background

Objective: Conduct a regional assessment of geologic CO,
storage resources in the Mid-Atlantic U.S. offshore area

. Technical
Sponsor Project Lead . .
William O’Dowd Adylsory Committee
DOE/NETL Project Manager Daniel Schrag (Harvard)

NS BATTELLE David Spears (Virgiia

TL TECHNOLOGY
LABORATORY

Task 8
Project Management (Task1) Reporting &
Project Manager: Lydia Cumming Tech Transfer
Principal Investigator: Neeraj Gupta Lydia Cumming
(Battelle)
I
I I I I I |
Task 2 Task 3 Task 4 Task 5 Task 6 Task 7
Offshore Geological Seismic Evaluation Hydrogeologic Carbon Resource Risk Factor Analysis | |Stakeholder Education

Characterization Greg Mountain Characterization Calculations Joel Sminchak & Engagement

Ken Miller (Rutgers) Peter McLaughlin Isis Fukai (Battelle) Kristin Carter

(Rutgers) Delaware Geo. Survey, (Battelle) (Penn. Geo. Survey)

The Offshore Carbon Storage Resource Assessment consists of 8 tasks,
with a diverse team of experts responsible for project implementation
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Offshore Study Area and Geology

Study Area
= ~171,000 km?

= Within 100-200 mi from shore
(within 200 m isobath)

= Three sub-regions

Formations: Mesozoic
sandstones, shales, carbonateS scr satimoecayonousn o885 Georges Bank Basin

@ Stationary Sources of CO, (U.S. DOE-NETL NATCARB v. 1502)

= Previous worka suggests storage

potentia| in pOI’OUS/permeable Age Seal or Reservoir | Formation Name®
Upper Cretaceous Seal Dawson Canyon
C retaceous san dS _____________ Reservoir Logan Canyon
. ) L Cret Seal Naskapi
= San dS I nte rbEdd ed W|th an d P IEREEE Reservoir Missisauga

confined by shales il Mic Mac
Upper Jurassic Reservoir Mohawk

Base/Seal Mohican / Iroquois

a. E.g. Smith et al., 1976; Amato and Bebout, 1980; Slater, 2010; MRCSP, 2011
5 b. Based on Libby-French (1984) MmE



Data Compilation and Inventory

A large coordinated group effort was undertaken to
categorize and preserve offshore samples and data

For 44 wells in the study area:

* Sample Inventory

= ~2,300 core samples
= ~5,000 thin-sections
= ~97,000 drill cuttings

* Data Compilation
= ~2,500 log files

= Over 1,000,000 ft. of log data dlgltlzed
= 5,973 porosity & 5,729 permeability core data points@from 184 existing
reports and publications
————

a. Includes all raw and derived entries reported at all depths for 41 wells in the study area M’mlf
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Seismic Integration and Reprocessing

Seismic data is being used to constrain formation
geometry, continuity, and geologic structures

Dense grid of existing USGS lines Reprocessing 4,000 km of seismic with
& newly r

T

eleased lines by BOEM modern techniques to enhance resolution
} 25 : ; 292

t\“&\s $ Seismic Data from USGS cruises 1973-1978

Budget Period 1

Budget Period 2

= = = SOSRA Processed 2006 |5 o

200 meter Isobath

All MCS lines

Mesozoic rift basins

Hutchinson et al., 1986

# o« Well sites (Stars - ODP, COST)

75 0 75 150 km

Y mmm s

TS

Grid of available seismic lines (pink) in the study area (from Map showing the reprocessing plan for seismic lines in the study area.
walrus.wr.usgs.gov/namss/search/) Approximately 2,000 km have been reprocessed to-date.

Time-to-depth conversions are being established via integration of seismic
with sonic logs, density logs, velocity & checkshot data from 28 wells
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Geologic Characterization

Subtidal, supratidal, & deltaic deposition of
Cretaceous sequences corroborated by core,
log, and seismic data

Chronostratigraphic surfaces are traceable
for 67 km in GBB and ~80 km in BCT

Four sequence boundaries identified in mid-

Cretaceous sediments in northern BCT; thick

(210 m) sand units well-defined & predictable
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Interpreted seismic profile through the Great Stone Dome in the northern BCT
showing terminations (red arrows) and sequence boundaries (yellow lines).
Inset location map shows profile as red line.
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Sandstone
Sequence stratigraphic interpretation based on correlation of gamma ray
log signatures with core facies (Miller et al., submitted).

FS: flooding surface; TS: transgressive surface; MFS:Maximum Flooding Surface;
TST: Transgressive Systems Tract; HST: Highstand Systems Tract
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Geologic Characterization

Core & log data indicate deep saline formations have
reservoir potential & occur at depths suitable for storage
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y = 0.0056e0-3392x
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Core Porosity (%)
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Core Porosity (%)

3,583 - 10,639 ft.
553 - 4,542 ft.

Seal Characteristics?2
Depths: 996 — 13,591 ft.

Thicknesses: 50 — 4,116 ft.

P y = 0.026g0295
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PSR n=1291
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Core Porosity (%)

4,924 - 15,082 ft.
5274 - 7,742 ft.

9

a. Based on lithostratigraphic tops from 41 wells in the study area
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Storage Efficiency Input
Future Work cfcioncy parametr_| MyrPopoted| i Speced

Net-to-Total Area 0.20 0.80 0 0
Net-to-Gross Thickness 0.21 0.76
Effective-to-Total Porosity | 0.62 0.78

@ R iS k FaCtO r An aIyS i S Volumetric Displacement 0.18 0.63

Microscopic Displacement 0.39 0.82

o | o | o | o
O | o | o | o

Physical Parameter Input

= Perform initial assessment of CO, S Call 4 |Area (km?)] Gross Thickness (m) | Total Porosity (%)
; . Mean Mean | StdDev | Mean | Std Dev
storage risk factors in study area: faults, : I R R
slope stability, environmental/ecological zones, 3 203 47 0 5.2 0
. . . 4 115 40 0 3.2 0
existing use & infrastructure z 203 2 0 54 0
7 203 51 0 3:5 0
8 203 71 0 3.4 0
9 203 50 0 2.2 0
10 203 37 0 0.7 0

* Storage Resource Calculations

GCO,; Results (Mt)

= Calculate & map Prospective CO, Storage |Gridcell # | P10 P50 P90
. . . 1 2.1 8.4 25.0

Resource of deep saline formations in sub- 2 28 109 3.4

i . 3 3.1 12.2 36.2
regions (e.g. BCT; GBB) 3 =5 o ot

. . 5 1.7 6.9 20.4

= Refine calculations at select locales 6 1 8.2 242
regional observations & data density to guide site 7 2.2 8.8 26.0
selection (e.g. GSD) 8 3.0 11.7 34.6
9 1.4 5.5 164

10 0.3 1.4 4.0

= Use DOE-NETL COZ-SCREEN tool P10 P50 P90
for stochastic, grid-based calculation Total (Mt) 564 1873 4517

Screenshot of DOE/NETL CO,-SCREEN tool, available
at https://edx.netl.doe.gov/ (Sanguinito et al., 2016)
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Important Outcomes

Provide technical information on CO, storage capacity and
best practices to support policy and business decisions

OFFSHORE CO, STORAGE POTENTIAL
g—mmco,nm-_urrsﬁ;m (DOI), BOEM .

* Characterization of regional geology *‘*’?

* Development of a Mid-Atlantic =
offshore database/data repository - U EEE e

and areas that may have potental imited
0, storage.

* Establish Prospective Storage
Resource estimates for study area

* Assessment of offshore storage risks

MID-ATLANTIC U.S. OFFSHORE
CARBON STORAGE RESOURCE
ASSESSMENT PROJECT
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It can be done

800.201.2011 | solutions@battelle.org | www.battelle.org




