Wyoming Pipeline

International CCS Corridor Initiative
Symposiurm s

School of
Energy Resources

UNIVERSITY
or WYOMING




- _______________________________________________J
Current CO2 Pipeline Siting Challenges

* Lack of Information

* Misinformation

* Political Division

* Perceived Safety Issues

* Costs

e Lack of Market Incentives for Landowners
* Land Ownership Patterns

* No Uniform Siting Authority

e NO PLANNING...




COZ2 Industrial and Power Capture Opportunities
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Potential Saline Storage Opportunities
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U.S. Surface Land Ownership
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U.S. Permitting Complexity

Authorizing Actions That May be Necessary to Construct Pipelines

Agency | Nature of Authorizing Action Authority
Federal Permits, Approvals, and Reviews
Grant rights-of-way and issue temporary | Section 28 of the Mineral Leasing
use penmits Act of 1820
- Materials Act of 1947, as amended;
Issue materials sales confracts 30 U.5.C. 601, 602: 43 CFR 3600
Anfiguities Act of 1006, 16 U.S.C.
Issue antiquities and cultural Section 431-433; Archaeological
Bureau of Land Management resource use permit to excavate or Resources Public i
remiove cultural resources on federal of
lands 1979, 16 U.5.C. Section 470aa-
47011; 43 CFR Part 3
BLM Manual 9011.1, Guidelines for
Approve herbicide use on federal lands | Conducting Chemical Pest Control
Program
Section T Consultation .
- i - Endangered Species Act of 1973;
U.5. Fish and Wildlife Service process for endangered or
th il : 16 US.C. 1531 et seq.
Grants special use
LS Forest Service autherizations for rights-of- 30 CFR § 251.53
way
Federal Highway Issue permits to cross federal-aid 23 U.5.C. Sections 118, 123, 23
Administration highways CFR Part 645 Subpart B
Issue Section 404 permit

Section 404 of the Clean Water Act
_ (nationwide) for placement of «of 1972 {40 CFR 122-123); 33
U.5. Army Corps of Engineers Sk or-flled material in =

U.5.C. Section 1244; 33 CFR Parts
of the LL.5. 323,325
Section 1102(a) of the Organized
Bureau of Alcohol, Tobacce and|  Issue permits to purchase, store, Crime Conirol Act of 1670, 18
Firearms and use explosives U.5.C. Section 841-848; 27 CFR
Part 181
Advisory Councilon Historic | Review and compiiance activities related | p, Seonor mﬁﬂﬁgﬂ;ﬂ:
Presarvation to culural resources {38 CFR Part 80)
State and Local Authorizations

Issue Mational Pollution Discharge
= Elimination System (NFDES) Pemmit for
Department of Envirenmental : 3
i b discharges; approve Stomn Water
skl — Weter Gty Follution Frevention Fian
SIcn

401 Water Quality Cerfification

State Environmental Quality
Statute

Section 401 of the Clean Water Act

Izsue permits for oversize and overweight

loads Siate Transportation Dept.
Highway Department
Issue encroachment pemmnits for siate 2
highways Siate Transportation Dept.
State Land Board Issue easements to cross state lands

State Land Board Statute

Grant permit to appropriate water for
Siate Engineer's Office hydrostatic testing. dust contred, and other
uses

State Engineer Statute
Section 1068 Mational Histone
State Historic Preservation Review complance activities related to Preservation Act (16 U.S.C. 470)
Office. cultural resources

{26 CFR Part £0)
- Road crossing permits, land use : 3

County Commissioners permits, and licenses County zoning regulations

County Health Depariments Temporary sanitation facities Ciounty sanitafion
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Background

Land Ownership

Bureau of Indian Affairs

Bureau of Land Management
Bureau of Reclamation

US Army Corps of Engineers

- Department of Energy
- Department of Defense

US Fish and Wildlife Service

US Forest Service

National Grasslands

Private
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CURRENT PIPELINE
INFRATRUCTURE
DESING IS CHAOTIC

LONG TERM
INFRASTRUCTURE
SYSTEM NOT WELL
CONSIDERED

POTENTIAL
INEFFICIENCIES
AND
ENVIRONMENTAL
IMPACTS

Background

N

e

® CO2 Producing Wells L Power Plants — Pipelines

\__ Existing Fields Suitable for CO2 Flooding

CO2 Producing Fields



Wyoming Pipeline Corridor Initiative (WPCI)

* GOAL WAS TO FACILITATE
DEVELOPMENT BY A W .
COORDINATED PLANNING U
APPROACH

e« CONNECT SOURCES OF CO2 -
TO COMPATIBLE OIL FIELDS 21
AND GEOLOGIC STORAGE

* TRUNKAND LATERAL
CORRIDORS

«  ANALYZE TO CARRY CO2 AND
PRODUCTS . . B

* ANALYZE FOR BROADBAND
INFRASTRUCTURE
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Benefits

e EFFECIENCIES
* Expedited Federal Permitting
for Project Proponents
* Reduced Project Planning and
Permitting Costs
e Upfront Engagement
Opportunities

* ENVIRONMENTAL BENEFITS

Focused Development
Corridors

Reduced Disturbance
Footprints

Permanently Stored CO,
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WYOMING-IDAHO-UTAH
THRUST BIELT

Riley Ridge
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Naughton
Power Plant

1.6 Mt “

WIND RIVER

The WPCI

Lost Cabin Processing Plant
" .16 Mt

BASIN \

’.

Shute Creek
Gas Processing
2.0Mt
[ Sinclair Qil Co.
5 Mt

Tata Chemicals

1.1Mt -y | Simplot Phosphate
| .16 Mt
Solvay Chemicals Inc.  Genegjs
data not reported Alkali Westvaco
.9 Mt
GREEN RIVER BASIN
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Rock Springs Uplift

Echo Springs Gas Plant
2 Mt

Ury Fork Power Station

3.2Mt
Wyoming CarbonSAFE

|
|
|
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|
i |
Bison Treating Facility |
A1 Mt |
|
|
|
|
|
|
|

POWDER RIVER BASIN |

Dave Johnston
Power Plant

|
[
|
|
3.2Mt | | guckshot Gas Plant |
.99 Mt |
|
|
|
|

Medicine Bow Treating Facility

.09 Mt

/
|
Laramie River \
Power Plant |
3.2 Mt \
|
|
|
HANNA, LARAMIE [
AND|SHIREEY BASINS \

DENVER BASIN
Mountain Cement Co Cheyenne Prairie
5 Mt
data not reported

Dyno Nobel Cheyenne A

Processing Plant

|
|
|
i
|

Generating Station L

with carbon capture, utilization and storage
(CCUS), enhanced oil recovery (EOR) and delivery
of associated petroleum products,

CO2 Sources
Industry type sized by capturable CO2 (Mega tons)

dﬂ Power Plant
d Gas Processing

Trona
Cement Processing
|| Refinery

ﬁ Chemical Manufacturing

. €02 Storage Projects

Wyoming Pipeline Corridor Initiative

— Lateral Line
w— Trunk Line

Geologic Storage

Data gathered from Bureau of Land Management,
EPA FLIGHT - Greenhouse Gas Reporting Program,
Wyoming Energy Authority,

UW's School of Energy Resources,

Enhanced Oil Recovery Institute

In no event shall the University of Wyoming or the
Enhanced Oil Recovery Institute be liable to any party for
the direct, indirect, special, incidental, or consequential
damages, including lost profits, arising out of the use of
this software, database andfor its documentation, even if
the University of Wyoming or the Enhanced Oil Recovery
Institute has been advised of the possibility of such
damage.
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