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EORI Overview
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EORI Overview

* Legislatively mandated & funded
* Relocated from Laramie to Casper
* Data platform

* Screening tools to down-select

* Modeling

bbls & mcf

e Field Demonstrations
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Links Resources About Co

Base Layer Data: Clear Layers

/4~ Enhanced Oil Recovery
Institute

4+ BGas EOR Targets
L * Bicored Wells
_ © Biprill Stem Tests
* Bwell Perforations
+ Elwell Deviations
* Bwell Locations
* Bwell Core Data
+ B co2 Miscibility
* BIField Areas
* B oGeC Reported Production
4 " Base Layers
4 - il and Gas Conservation Commission
¢ Bpermits
* B conventional s
* BcoalBed 4
* .lnjeciionWells
-+ DBpisposalwells
¢ Bunits
4+ BHorizontal
[ & Bwater Analysis
-/ A Bistimulation
/. * Pipeline Authority ‘s
4 seismic Exchange Bl

OEEAI

|

Great 57 Ao & LA ' e 00km
Salt Lak o O d - g : i —
; SaleLake DR AV B 1 3 e : I—élom

LA A g
L isc WrGisC

. ~ ES P . (- -
nced Oil Recovery Institute | Department 4068 | 1000 E. University Ave. | Laramie, WY 82071

lins Qon, | conss ot
EORI | Esri, DeLorme, FAO

P iy

Ak

| P OWLRED
. USGS, NOAA, EPA, NPS @@Fh

Enhanced Oil
Recovery Institute



http://eori.wygisc.org/

Modeling

Static Modeling — Geologist

Description of
Reservoir Structure & Faults
Rock Facies & Flow Units
Fracture Network & Connection
Qutcrop and core description

Petrophysics &
Property
Modeling

3D Grid System

¢ & K of Grids
Initial So, Sg, S\

Well Logs correlation

Well Completions

Core measurements: ¢, K, Sw,
So

Seismic Survey

Reports &

Laboratory Data
Fluid & Rock Properties: PVT,

' ' 4
Kro, Krw, Krg, ...

Recommendations ‘
(Geologist and Reservoir Engineer)

Dynamic/Simulation Modeling — Reservoir Engineer

My Summer Schlumberger
Course provided a basic
understanding of these 2

boxes

Production &

Injection
History

Remaining oil
Distributionin
Reservoir
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Field Demonstrations

State of play Minnelusa Formation: Upstream and EOR opportunities
A review of scope for investmentin the Minnelusa of the Powder River Basin

TP
. =2 N i ME T T L T S
Tagn_Rremd- LT Tt TN A sqnd dst SRBW and 30 ila SR AR 122 ¥ e T <
Map showing the distribution of the < NS \ 2 A :§-'\*. ns-08 2 Bl by &
Upper B sand in TS2N R 69W with = SR S T "W it v ey oy IO SA. a8y ome B Rl Cis %" % ‘
West Mellot and Bracken UB oil [ ns .";\‘\ 208 - T
fields. Note other shows and leads e ‘%ﬁ. ' 'dslg‘m“ed GS;’.'«m_:m_.g
in the Township. Hachured green < s Sy N Ro-hs -9y - an:dlii(:;lly si?&g%m
lines enclose Upper B Sand shows . % \“gﬂ Sagd dst923 olf ¥ 4
and production. Red shaded areas it S UR'Sead g L N 2 We" _o_-¢-
are Opeche greater than 60 feet. 5 = X A b l_o_a B Sa_gis w@%{w
Yellow shading is extent of Upper B ke ) ﬁ’:
Sand. g o i
R Pr30 0,360 mud
A | S oil W55W
= e o A§and ds @ cc oil, VSOTTMW
BS d{ 90 OCM 100 cdyoill 1 cfg ns0- | T\as Agahd dst g q
85 ds| 7150 W 2
~ Taen_RT1W . .
UB sanfl dst 133W +2free ot~ S~ ‘ g o\ S i
T48N_R74W Ton_raaw &b - n3xdn = A Sand spotty ostn'in core
b oil wil tested 2635.0ik 59 $IRR0ddst 500 ofl » weleR - g% Y
L\ & nie NSO iy O sA Sand dst|2185 W i{h 30 free oil
s Rs AS dst 285 M0~ Alsand dbt wigs GHFOA Sand dgt freduail with Mgad W (2 tests)
ns Q <= -
ns—o— AS producer dst 83@3 N\ ey d L
e ASand orllhﬂelds R \
i H dst ipud with sliqht oil s howc e o - =
N_Iap_ShO}ng the ) S ——— B JFandsltite It b ostn, dd ol e - —QJ A Sand O TN
distribution of the B sand in ns 2 ot X
TS2N R 69W with Little st —do 3o IR n orav.ol]
Mitchell Creek oil field. Note q 7,
other shows and leads in the 4 - L 3 g
Township (slanting green gggsfzc"wo-m‘ % T © Tesn_R7ow
hash marks). Red values are Tasn_araw ; dosfn, DSTYnud |,
B sand thickness. Shaded A Sand BST{46 18 OifGy 4 P /
red area shows Opeche Ayt b
thickness greater than 60
feet. Orange shading is < 4
thickness of B Sand greater
than 40 feet. Tean_mran r«w_ng/ ¢ i Tean T2 il Tean_RTIW e Ta4N_RTOW |
~|[@e|en « i : ‘ »
Overview of a frontier Minnelusa area of high gravity oil (35 degree+) oil near Widge Field (46N 72W) in 9
townships in the SW, deeper part of the Minnelusa fairway. The map reveals abundant oil shows in several
zones of the Minnelusa, indicating significant exploration potential. Encouragement provided by this and
other maps such as EOR “state of play” Maps will encourage investment in this play in this and other regions

Minnelusa B Sand Isopach and shows targeted for work.
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oming EOR Projects

Enhanced and Improved Oil Recovery Projects in Wyoming

Enhanced 0il Recovery Commission &~

&
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EOR Experience/lIssues in Wyoming

* Hydraulic Fracturing

* Permitting on BLM & State Land
* Sage Grouse

* New Flaring Rules

* New Research

] Enhanced Oil

Recovery Institute



Hydraulic Fracturing

e 2010 - First U.S. state to implement
comprehensive rule

* Chemical disclosure on a well by well basis

* Permit required prior to commencement of
drilling

Enhanced Oil
Recovery Institute
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FEDERAL LANDS AND
INDIAN RESERVATIONS
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ermitting on BLM & State Land
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...the permitting obligations
can triple — local, State, and
Federal, which can take years
to complete
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Greater Sage Grouse (GSG)

e 2005 F&W ruled GSG not
threatened & not warranted
listing Endangered Species Act

e 2007 lawsuit F&W suggest GSG
Is endangered

e 2008 creation of Wyoming Sage
Grouse Conservation

16
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Greater Sage Grouse (GSG

GSG Core Areas limit if and
when “development” can
occur

S. Fish & Wildlife Service
<> Greater Sage-Grouse Range
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Wyoming Flaring Rule
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2014 Wyoming Approved APDs*
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Top 10 Wyoming Drillers by 2014 Approved APDs
Number of
Rank Company Approved Permits
1 EOG Resources Inc 592
2 Anadarko E&P Onshore LLC 259
3 Ultra Resources Inc 165
4 RKI Exploration & Production LLC 157
5 Peak Powder River Resources LLC 130
6 Samson Resources Company 114
7 Jonah Energy LLC 98
8 Devon Energy Production Company LP 94
9 BP America Production Company 87
10 QEP Energy Company 86

*Applications for Permit to Drill

Source: Wyoming Oil & Gas Conservation Commission, NGI's Shale
Daily calculations

* Flaring of >100mcf/day/well requires a
permit

* Permit requires some form of
remediation, usually re-injection
(disposal, storage, or EOR) or capture
and sale
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EORI| New Research

All ROZ aspects

* Drilling & Completions

e Shale & ultra-tight sand model — geological and reservoir engineering

* Pressure maintenance & flooding — based on drive mechanism

* Optimum production & drawdown— based on drive mechanism

» Effect of shutting in vs. future performance— based on drive mechanism
* Optimum horizontal drilling patterns & spacing

* Understanding of development of stacked unconventional plays

* Produced Water Research

Enhanced Oil
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summary

* Fracturing

e BLM & State Land

* GSG

* New Flaring Rules

* New Research
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2014 Wyoming Approved APDs*
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Top 10 Wyoming Drillers by 2014 Approved APDs
Number of
Rank Company Approved Permits
1 EOG Resources Inc 592
2 Anadarko E&P Onshore LLC 259
3 Ultra Resources Inc 165
4 RKI Exploration & Production LLC 157
5 Peak Powder River Resources LLC 130
6 Samson Resources Company 114
7 Jonah Energy LLC 98
8 Devon Energy Production Company LP 94
9 BP America Production Company 87
10 QEP Energy Company 86

*Applications for Permit to Drill
Source: Wyoming Oil & Gas Conservation Commission, NGlI's Shale
Daily calculations
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summary

Compare where development is desired
(APD, permits)...to BLM land
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summary

Compare where development is desired (APD,
permits)...to GSG Core Areas
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summary

ompare where development is desired
(APD, permits)...to infrastructure for flaring
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Top 10 Wyoming Drillers by 2014 Approved APDs

Number of

Rank Company Approved Permits

1 EOG Resources Inc 592

2 Anadarko E&P Onshore LLC 259

3 Ultra Resources Inc 165

4 RKI Exploration & Production LLC 157

5 Peak Powder River Resources LLC 130

6 Samson Resources Company 114

7 Jonah Energy LLC 98

8 Devon Energy Production Company LP 94

9 BP America Production Company 87

10 QEP Energy Company 86
*Applications for Permit to Drill

Source: Wyoming Oil & Gas Conservation Commission, NGI's Shale

Daily calculations
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Summary

Compare where development is desired (APD, permits)...to
all the collective restrictions...

...development is severely hampered...the science is the science,
but without the public will and regulatory framework to allow the
full value chain to reach commercial scale EOR will not reach its full
potential
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Summary

New Research includes Western Governor’s Association
EOR Initiative and research with operators:
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EORI| New Research

The 10th Annual Wyoming EOR CO, Conference

July 12, 13, 14, 2016 at the Casper Events Center
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Thank You for Your Attention

Enhanced Oil Recovery Institute

www.uwyo.edu/eori/

Steven Carpenter, Director
steven.carpenter@uwyo.edu

307-315-6442
513-460-0360
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